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|. FOREWORD

The Maize Genetics Cooperation Newsletter exists for the benefit of the maize community as an informal vehicle for communication.
Its inception and continuation has been to foster cooperation among those interested in investigating maize. This cooperation has
distinguished our field from others and as a consequence has moved it forward at a pace greater than would have occurred otherwise.
Your submissions are encouraged to disseminate knowledge about our field that might otherwise go unrecorded. We encourage the
community to carry studies of general scientific interest to the formal literature. However, there is a great need to share technical tips,
protocols, mutant descriptions, map information, ideas and other isolated information useful in the lab and field.

Because maize is both a commercial species and a genetic model system, the danger exists that the sharing of research materials
might be diminished. It is imperative for us to work together to prevent this from occurring. Certainly, basic findings should be transferred
to the industrial sector and basic advances in industry should be shared with the academic community for the benefit of both. Published
materials must be shared for research purposes with the only restriction being against commercial use.

This year, we call attention to a number of special reports (see pages 98-113): the B73 Genome Sequencing Project; the B73 optical
map; the Mo17 genome sequence; the genome annotation workshop held at the March 2009, Maize Genetics Conference, St. Charles,
Illinois; POPCorn, a novel portal to maize projects and resources, including annotation of the genome; a brief synopsis of frequently used
maps at MaizeGDB, with a short tutorial. At this time, most past newsletters have been scanned and are available at the staging site,
www.agron.missouri.edu. This has been accomplished largely with the help of several students, notably Hannah Fernandez, Erin Broocke,
Emily Haghighi, and Beth Welsh with funding by the USDA Agricultural Research Service. We are working to move all to the permanent
site at MaizeGDB, with linking of each note to individual reference citations at MaizeGDB.

The Newsletter sponsors a new online journal, called the "maize gene review", hosted at www.maizegenereview.org. The inaugural
submissions are included here, in map order, following the Table of Contents. It is modeled on the 2000 "Mutants of Maize", eds. MG
Neuffer, EH Coe and S Wessler, Cold Spring Harbor, NY. The emphasis is mutants, but reviews will include any gene with experimentally
confirmed function. This journal was first described in a poster presentation at the 2009 Maize Genetic Conference in St. Charles, IL and
was an invited presentation at the 3 Int. Biocurator Conference, 2009 Berlin, Germany. We welcome contributions from all cooperators
on their favorite genes. The text summaries of each mutant, and any new images, will be supplied to MaizeGDB, as was done in 1995
from the "Mutants of Maize", crediting authors and the review page. Each year, new submissions, and any substantial revisions of
previous reviews, will be included in the print copy of MNL. Unlike contributions to the Newsletter, these will be peer-reviewed and may be
cited without permission of authors. We plan to assign DOI accessions in the near future. The maize gene review adheres to the
stipulations of the "Creative Commons License", with normal copyright retained by authors, but not this Newsletter.

We remind the readers that contributions to the Newsletter do not constitute formal publications. Citations to them should be
accompanied by permission from the authors if at all possible. Notes can be submitted at any time and are entered into MaizeGDB. We
set an arbitrary cutoff of January 1, 2010 for the next print copy, volume 84. Electronic submission is encouraged and is done by sending
your contributions as attachments, or as text of an email, to MaizeNewsletter@missouri.edu. Submissions must require minimal editing to
be accepted.

As in the past, Shirley Kowalewski has been responsible for final redaction and layout of the Newsletter copy. She has performed this
task with speed, precision and a great sense of humor. The maize community owes her much gratitude for her continued service in this
capacity.

Mary Schaeffer
James A. Birchler
Co-editors

Ed Coe
Distinguished editor
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AMES, IOWA
lowa State University

A sterilization protocol for field-harvested mature maize seed
used for in vitro culture and genetic transformation
--Martinez, JC; Wang, K

In vitro tissue culture techniques require not only an aseptic
work environment but also contaminant free starting materials
(Dixon, Plant Cell Culture, a Practical Approach, IRL Press, 1985).
Two common contaminants affecting in vitro-cultured tissues are
bacteria and fungi. Enrichment of the media used for in vitro cul-
ture makes explants susceptible to these microorganisms (Leifert
and Waites, Int. Soc. Plant Tissue Cult. Newsletter 60:2-13, 1990).
Despite careful attention while applying sterilization techniques,
contamination still may cause 100% loss from field-grown material
due to large numbers of microorganisms present in the explants
(Skirvin et al., In Vitro Cell Dev. Biol. Plant 34: 278-280, 1999).
One of the first steps in the process of plant genetic transformation
is to acquire sterile plant materials for in vitro tissue culture.

For maize, a well-established protocol exists for the sterilization
of initial material when immature embryos are used (Frame et al.,
In Vitro Cell Dev. Biol. Plant 36:21-29, 2000). However, no effec-
tive sterilization protocols are reported for mature maize seeds,
especially for field-harvested seeds that typically carry large
amounts of air- and soil- borne pathogens. One strategy to over-
come the contamination problem in mature seed sterilization is
simply to start with large quantities of seeds, which increases the
chances of obtaining adequate numbers of sterilized seed for in
vitro culture. Alternatively, a method that prevents introduction of
these contaminants into the laboratory in the first place would be
ideal.

Here we report an efficient and reproducible seed sterilization
method, which was developed specifically for mature maize seeds
harvested from field-grown plants. The method includes three
major disinfection stages. First, the maize seed surface is disin-
fected and soaked in sterile water, then the softened seeds are
disinfected and the mature embryos isolated. Finally, the dis-
sected mature embryos are disinfected before being placed on
plant media for culturing. Using this step-wise sterilization method,
an average of 98% sterile mature embryos are obtained, and plant
vigor (measured by Seedling Growth Rate; ISTA, Seed Sci. Tech-
nol. 27(Suppl.):27-32, 1999) is not compromised compared to the
non-sterilized control (Martinez, 2008).

Materials. 1) Mature maize seeds harvested from field-grown
plants. 2) 80% Ethanol (~300 ml for ~200 seeds). 3) 50% bleach
solution: mix 450 ml of commercial bleach (5.25% hypochlorite)
with 450 ml of Millipore water containing 2 drops of the surfactant
Tween-20. Use ~900 ml for ~200 seeds. 4) 15% bleach solution:
mix 15 ml of commercial bleach (5.25% hypochlorite) with 85 ml of
Millipore water containing 1 drop of the surfactant Tween-20. Use
~100 ml for ~200 dissected embryos. 5) Millipore water (auto-
claved). 6) Petri dishes: 60 x 20 mm, 100 x 15 mm, 150 x 15 mm

Methods. First seed surface disinfection and seed softening:
1) Place 50 seeds in a 250 ml beaker along with a stir bar. 2) Add
~ 75 ml of 80% ethanol, cover with the aluminum foil and place the
beaker on a stir plate. Stir at medium speed for 3 minutes.
3) Take the beaker to the flow bench and decant the ethanol into a

liquid-waste container. 4) Add ~ 75 ml of 50% bleach solution,
cover with the aluminum foil and stir for 15 minutes on medium
speed. 5) In the flow bench, decant the bleach into the liquid-
waste container. 6) Sterilize the seeds a second time by repeating
Steps 4 and 5. 7) Rinse the seeds 5 times with sterile Millipore
water (~ 75 ml each time). 8) After the last rinse, keep seeds in
~50 ml sterile water (just enough to cover the seeds--do not overfill
the container), cover with aluminum foil and leave the beaker in-
side the flow bench for 24 hours. This treatment serves to soften
the seed coat and endosperm for ease of embryo dissection.

Second seed surface disinfection and embryo dissection:
9) After 24 hours, sterilize the softened seeds once with 50%
bleach solution for 2 minutes while stirring (covered). 10) Decant
the bleach and rinse the seeds 5 times with sterile Millipore water.
11) Leave seeds covered with last wash so they do not dry out.
12) Move sterilized seeds to a 150 x 15 mm petri dish in groups of
3 or 4 for embryo dissection. 13) Dissect the mature embryo using
bent nose forceps to hold the middle of the seed with the embryo
facing up. First, cut longitudinally along both sides of the embryo
to remove the endosperm flanks. Next cut the base of the seed
away, including two thirds of the root (tip) portion of the embryo
axis. Finally, cut away the remaining endosperm from the top end
of the embryo being careful not to injure the apical end of the em-
bryo. The remaining endosperm can then be peeled away from
beneath the embryo. Gently lift the embryo away from the seed
carcass using the scalpel and place it in a 60 x 20 mm petri dish
containing 10 ml sterile distilled water. 14) Repeat Step 13 until
you dissect all the seeds.

Embryo sterilization: 15) Using a sterile pipet, remove water
from the petri plate containing the dissected embryos. 16) Add
~15 ml of 15% bleach solution to the petri plate, close the lid and
place on a table top shaker (low speed) for 5 minutes. 17) Re-
move the bleach solution using a sterile pipet. 18) Rinse the em-
bryos 4 times (15 ml each time) with sterile Millipore water.
19) Embryos are ready to be placed on a plant medium. Place
about 10 embryos per 100 x 15 mm petri plate of medium.
20) Check the plates after 2, 3 and 4 days and if contamination is
found, move uncontaminated explants to fresh medium.

Acknowledgements. We want to thank Bronwyn Frame, Su-
sana Goggi and Christian Erik for comments and advice, Diane
Luth, Susana Goggi, Bronwyn Frame and Thomas Loynachan for
providing supplies, equipment and facilities when needed, and
Javier Garcia, Jessica Zimmer and Anita Dutta for technical assis-
tance and Bronwyn Frame for critical review of the protocol.

BEIJING, CHINA
Chinese Academy of Sciences

Studies on Zhuo-Zi No.1, a purple hybrid in maize (Zea mays
L)
--Wang, Y; Zeng, M

In this paper, we describe the research status quo on Zhuo-Zi
No.1, a purple hybrid in maize (Zea mays L.). We have a breeding
program for purple maize, using information about genetic loci
summarized by Coe etal. (1977).
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Parents for Zhuo-Zi No.1 are ZP 99-01 (Female) and ZP 99-02
(male). ZP 99-01 was developed by continued inbreeding and
selection from a local variety with purple plants and grain, selecting
for ears of superior plants from large populations. ZP 99-02 was
developed by continued inbreeding and selection from the im-
provement population No. 02. Both parents have good or high
general combining ability; high specific combining ability; high
vigor; normal to high production; resistance to biological stress;
late maturity; medium tall plant and ear height; fair stalks; vigorous
roots; semi-erect and mid-sized leaves; 1~2 ears per plant and
purple-black grain on a deep-purple cob. The main agronomic
traits of Zhuo-Zi No.1 are summarized in Tables 1 and 2, and Fig-
ure 1. It produces a purple color in the seedling, leaf tip, leaf pe-
riphery, leaf ear, leaf sheath, stalk, tassel and its branches, anther

Figure 1. Ear of Zhuo-Zi No. 1.

Table 1. The agronomic traits of Zhuo-Zi No. 1.

No.  Trait name Average value, character and resistance

1 Plant height cm 3135
2 Ear height cm 124.7
3 Tassel length cm 426
4 Tassel branch number 14.0
5 Leaf number 23.5
6 Ear length cm 18.3
7 Ear diameter cm 45
8 Row number per ear 15.7
9 Grain numer per row 37.8
10 Weight of 100 grain g 398.6
1 Ear number each plant 1.6
12 Husk number each ear 14.8
13 Grain type Semi-dent
14 Ear form Cylinder
15 Resistance to
E. turcicum HR
B. maydis HR
C. lunada HR
C. zeae-maydis MR
U. zeae MR
F. moniliforme and P. inflatum MR
R. solani and R. cerealis, zeae R
S. holci-sorghi HR
MRDV MR
SCMV-MDR MR
16 Tolerance lodging
drought

Table 2. The biochemical composition of grain of Zhuo-Zi No. 1.

Component % (g/100g grain), g/L
Protein 10.86

Lipid 5.02

Starch 74.23

Lysine 0.36

Water 10.7

Unit Weight (g/L) 792

Table 3. The anthocyanin content of different tissues and organs of Zhuo-Zi No. 1.

Tissue name Anthocyanin % (g/100g)
Stalk and leaf blade* 0.023
Tassel 1.007
Husk leaf 2.228
Silk 0.268
Ear cob 0.728
Grain 0.106
Stalk sheath 0.869

*Sampled at maturity

surface, silk, husk leaf, ear handle, cob, pericarp, aleurone, and
leaf blade of the main plant and in tillers at maturity. It has normal
color (pale-yellow or nearly white) endosperm, embryonic bud,
shield blade, shoot sheath and root system. The biomass yield
and grain yield can reach 75000~7950 kg/ha and 7500~8025
kg/ha respectively. The anthocyanidin-3-monoglucoside (maize
morado color) content of purple maize Zhou-Zi No.1 is estimated
to be 225~300 kg/ha. Anthocyanin content varies in different tis-
sues and organs. Itis 0.023% in the stalk and leaf blade, 1.007%
in the tassel, 2.228% in the husk leaf, 0.268% in the silk, 0.728%
in the cob, 0.106% in the grain, and 0.869% in the stalk coat (Ta-
ble 3.). Thus, the husk leaf and tassel have a higher anthocyanin
content.

BERGAMO, ITALY
CRA-MAC

The opaque2 and opaque7 mutants reveal extensive changes
in endosperm metabolism as revealed by transcriptome-wide
analyses
--Hartings, H; Lauria, M; Lazzaroni, N; Pirona, R; Rossi, V;
Motto, M

The changes in storage reserve accumulation during maize
(Zea mays) grain maturation are well established; however, the
key molecular determinants controlling carbon flux to the grain and
the partitioning of carbon to starch and protein are more elusive
(Motto et al., Cellular and Molecular Biology of Plant Seed Devel-
opment, Larkins and Vasil, eds., 1997). The Opaque-2 (02) gene,
one of the best-characterized plant transcription factors, is a good
example of the integration of carbohydrate amino acids and stor-
age protein metabolism in maize endosperm development. Evi-
dence also indicates that the Opaque-7 (07) gene plays a role in
affecting endosperm metabolism.

To advance our understanding of the nature of the mutations
associated with an opaque phenotype, we used nearly isogenic
inbreds for 02 and 07 mutants, and for the double mutant combi-
nation 0207, to provide genome-scale information about gene
expression patterns by cDNA microarray. Classifying genes based
on similarities or differences in transcript profile with phenotype
can confirm existing knowledge, lead to the dissection and revela-
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tion of novel mechanisms determining nutrient partitioning, and
generate new unbiased hypotheses.

Microarray slides were assembled using clones obtained from
20-part-normalized cDNA libraries representing the major events in
endosperm development. Approximately 22,300 ESTs were se-
quenced, aligned, assembled into contigs using a similarity score
of 80%, and annotated using TBLASTN software. It is notable that
the distribution of ESTs across the original cDNA libraries was not
uniform. The highest proportion of the sequences could be asso-
ciated with endosperm tissue, the lowest with 8-day-old embryos.
Of the 8,950 ESTs identified, 6,719 were singletons and 2,231
formed contigs. EST sequences were analyzed with the
BLAST2GO software (http://www.blast2go.de). In the first phase,
homology searches using public domain non-redundant databases
identified significantly homologous sequences for 48.4% of the
ESTs considered. These ESTs represented 3,090 single hit and
1,240 multiple hit sequences.

In the second phase, an attempt was made to associate bio-
logical processes to each of the ESTs showing sequence homol-
ogy using the gene ontology (G.O.; http://www.geneontology
.0rg) and KEGG databases (http://www.genome.jp/kegg). Ap-
proximately 85% of these unigenes could be assigned a functional
annotation, with the remainder (ca. 15%) having an obscure or
unknown function. Twenty-four distinct patterns of expression
were resolved to establish the complex regulatory hierarchies that
exist to orchestrate the dynamic metabolic, transport, and control
processes occurring in developing endosperm. This classification
is consistent with the many functions of maize endosperm and is
comparable with that reported by other workers (Verza et al., Plant
Mol. Biol. 59:363-374, 2005). It appears that our maize en-
dosperm gene set is rather comprehensive and provides a good
representation of the entire transcriptome including genes linked to
accumulation of storage products and energy supply. More spe-
cifically, most of the transcripts appeared to be involved in carbo-
hydrate metabolism (12.0%), followed by those involved in storage
protein synthesis (7.9%), translation (11.2%) and transcription
(5.3%), nucleotide metabolism (2.5%), and RNA processing
(2.1%). Among physiological processes, those transcripts impli-
cated in protein turnover (5.6%), energy metabolism (3.1%), elec-
tron transport (1.2%), amino acid metabolism (4.4%), amino acid
and sugar transport (7.8%), the latter being intrinsically linked to
the accumulation of storage protein and starch, nucleic acid me-
tabolism (2.5%), lipid (2.1%) and fatty acid metabolism (1.6%), and
secondary metabolites (2.0%) were represented in our EST collec-
tion. Moreover, genes encoding for protein involved in cell wall
(2.8%), cytoskeleton (2.8%), and stress and defense (5.1%) ap-
pear to be related to relevant cellular processes assigned in the
functional classification. Finally, the assignment of other important
classes of transcripts, such as DNA (1.2%) and protein folding
(0.5%), transcription regulators (5.3%; mostly representing tran-
scription factors) and signal transducers (13.3%) provides new
perspectives for data mining and for studies of coordinated gene
regulation in developing maize endosperm. Thus, ESTs corre-
sponding to the majority of genes (or their alleles) are represented
in the maize endosperm cDNA libraries constructed, and the use of
the maize Zeastar Unigene chip to examine endosperm gene ex-
pression appeared feasible.

Microarray slides containing the entire Zeastar unigene set,
spotted in duplicate, were hybridized with probes derived from
endosperm tissue harvested at 14 DAP - a developmental stage in
which synthesis of starch and storage protein is known to begin- of
normal, 02, 07, and 0207 A69Y inbreds. To reduce hybridization
artifacts, all probes were labelled both with Cy3 and with Cy5 and
used in dye-swapping experiments on a series of three independ-
ent slides. The expression data obtained were assayed for consis-
tency by performing F-tests at 95% confidence levels. Replicates
appeared to be in general agreement; thus, we are confident that
the alterations of the transcriptomes described here are consistent
with the biology of endosperm development. Moreover, we se-
lected a series of thirty clones, believed to be of particular interest
and exhibiting distinct patterns of expression, for detailed analysis,
using qRT-PCR to confirm the changes in expression levels de-
termined using the arrays. RNAs isolated from the four genotypes
were used as templates for amplification. The relative expression
levels determined by qRT-PCR showed good agreement with tho-
se determined using arrays with high correlation coefficients.

Gene expression profiling, based on a unigene set composed
of 7,250 ESTs, allowed us to identify a series of mutant related up-
regulated (17.1%) and down-regulated (3.2%) transcripts. Several
differentially expressed ESTs homologous to gene encoding en-
zymes involved in amino acid synthesis, carbon metabolism (TCA
cycle and glycolysis), storage protein and starch metabolism, gene
transcription and translation processes, signal transduction, and
protein, fatty acid, and lipid synthesis were identified. Our analy-
ses demonstrate that the mutants investigated are pleiotropic and
play a critical role in several endosperm metabolic processes.
Pleiotropic effects were less evident in the 07 mutant, but severe in
the 02 and 0207 backgrounds, with large changes in gene expres-
sion patterns, affecting a broad range of endosperm-expressed
genes involved in several metabolic pathways. Although more
work is required to define gene functions and dissect the complex
regulation of gene expression, the genes isolated and character-
ized to date give us an intriguing insight into the mechanisms un-
derlying endosperm metabolism.

Research in this laboratory was supported by the European
Communities BIOTECH Programme, as part of the Zeastar project
(2001-2005) and by Ministero per le Politiche Agricole, Alimentari e
Forestali, Roma: special grant “Zeagen”.

BERGAMO, ITALY

CRA-MAC

COLLERETTO GIACOSA, ITALY
ISPA-CNR

The Zea mays (L.) b-32 ribosome-inactivating protein

efficiently inhibits growth of Fusarium verticillioides
--Balconi, C; Lanzanova, C; Giuffrida, MG; Baro, C; Hartings,
H; Lupotto, E; Motto, M

Fungi of the genus Fusarium are widely distributed pathogens
of maize, causing diseases for seedlings, roots, stalks and kernels
(Bottalico, J. Plant Pathol. 80(2):85-103, 1998; Reid et al., Phyto-
pathol. 89:1028-1037, 1999). In addition to their effects on yield,
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Fusarium species can affect grain quality, producing a number of
toxic compounds, including fumonisins (Munkvold, Ann. Rev. Phy-
topathol. 41:99-116, 2003), involved in human and animal health
(CAST, Task force rep. 38. Ames, IA: CAST, 2003). Therefore,
the development of maize plants carrying resistance to Fusarium
ssp. (Lew et al., Cereal Res. Commun. 25:467-470, 1997) as well
as resistance to mycotoxin production is highly desired.

In maize endosperm, a cytosolic albumin with a molecular
weight of 32 kDa, termed b-32, is synthesized in temporal and
quantitative coordination with the deposition of storage proteins
(Soave et al., Cell 27:403-410, 1981). It was shown that the b-32
genes form a small gene family (Hartings et al., Genet. Res.
Camb. 65:11-19, 1995).

Endosperm-derived native b-32 was shown i) to enzymatically
inactivate ribosomes, through its capacity to specifically modify
rRNA, inhibiting protein synthesis in vitro (Maddaloni et al., J.
Genet. Breed. 45:377-380, 1991; Bass et al., Plant Cell 4:225-234,
1992), and ii) to inhibit the growth of Rhizoctonia solani mycelia in
in vitro bioassays (Maddaloni et al., Transgenic Res. 6:393-402,
1997). Similarly, Balconi et al. (European J. Plant Pathol. 117:129-
140, 2007) found that maize RIP-b-32 protein was effective in
wheat transgenic lines as an anti-fungal protein by reducing
Fusarium head blight (FHB) symptoms.

To verify if maize plants expressing b-32 in various tissues
have an increased tolerance to fungal pathogens, transgenic
plants were obtained through genetic transformation using a chi-
meric gene containing the b-32 coding sequence downstream of a
constitutive 36SCaMV promoter. A set of four independent homo-
zygous progenies expressing b-32 were selected for a detailed
analysis of b-32 expression in leaves and for pathogenicity tests.

The integration patterns of the b-32 transgene were deter-
mined by genomic Southern-blots using EcoRI-Hindlll double di-
gests as appropriate enzymes to estimate the transgene copy
number. Four Basta resistant progenies (SM 3.4; SM 16.1; SM
19.4; SM 20.2), one Basta sensitive progeny (SM 20.4) and the
B73 inbred line were analyzed using a nos-bar (resistance gene)
and b-32 probe. The b-32 probe detected the presence of the b-
32 endogenous gene in the control B73 inbred line and in the
negative control progeny SM 20.4. A band at the same position is
present in transgenic progenies SM 3.4, SM 16.1, SM 19.4, and at
a slightly different position in the SM 20.2 progeny, and is most
likely due to a recombination event involving the endogenous gene
and transgene, indicating that several insertion events have oc-
curred. In addition to the endogenous b-32 band (native gene), all
transgenic progenies contained a few additional bands corre-
sponding to insertions of the transgene. The unique hybridization
patterns observed indicated that each progeny resulted from inde-
pendent transformation events.

Comparison of b-32 expression among various individuals was
performed, after immuno-blot imagine scanner acquisition, using
IMAGINE MASTER 1D Elite Version 3.01 (NonLinear Dynamyc
Ltd) software. A differential b-32 content in leaf protein extracts
was recorded in the transgenic progenies. As expected, SM 20.4,
i.e. the negative control, showed non-detectable b-32 content
(n.d.) in leaf tissues. Proteomic experiments were performed on
protein leaf extracts of one of the transgenic lines expressing a
high b-32 level (SM 20.2) and were compared to the negative con-
trol progeny (SM 20.4). The overlapping of the two-dimensional

electrophoresis maps clearly showed the presence of additional
spots in SM 20.2 progeny in comparison to SM 20.4 progeny,
which was Basta-sensitive and b-32 western negative. These
spots were cut from gels and digested with trypsin to allow protein
identification by the “peptide mass fingerprinting” (PMF) strategy
(Pappin et al., Curr. Biol. 3:327-332, 1993). Both induced b-32
spots and herbicide resistance spots were successfully identified.

Transgenic progenies were tested in bioassays to evaluate the
response to Fusarium attack in leaf tissues. Preliminary experi-
ments supported the choice of bioassay parameters for a reliable
evaluation of transgenic progenies. Results indicated that fungal
colony diameters measured on the inoculated leaves of SM 20.4
(the negative control) were, at all detection times, significantly
(Student's t test = P < 0.05) larger than those observed in all four
progenies expressing b-32. A good correlation between the b-32
content in the leaves and the level of resistance to Fusarium attack
was observed. In the case of progenies with high b-32 content in
the leaves, in addition to reduced mycelial growth around the cut
edges of the leaves, very weak growth on leaf surfaces was ob-
served in comparison with progeny exhibiting the lowest b-32 con-
tent in leaves.

The data obtained indicate that maize b-32 is an effective anti-
fungal protein in reducing progression of Fusarium infection. Addi-
tionally, the reduction in Fusarium induced symptoms was related
to b-32 concentration in leaf tissues. The expression of antifungal
proteins in plants or plant tissues in which they are not normally
expressed may be very useful in reducing pathogen colonization
and growth; from this perspective, a reduction of F. verticillioides
infection in maize leaves and stalk could be very useful in limiting
the spread of fungal infection to the exposed silks, and conse-
quently, in the reduction of grain fumonisin contamination.

Research developed through the FP5 project, SAFEMAIZE
(ICA4-CT2000-30033), and the MIPAAF-funded project AFLARID

BHUBANESWAR, INDIA
Regional Plant Resource Centre

Effect of water stress on performance of maize inoculated
with Glomus sp. isolated from a tea plantation of Keonjhar,
Orissa

--Gupta, N; Routaray, S

Arbuscular mycorrhizal (AM) fungi have been reported to help
maize grow under drought and other stresses (Gupta and Routa-
ray, Acta Agric. Scandinavica 55(2):151-157, 2005; Subramanian
et al., New Phytol. 129:643-650, 1995; Subramanian and Charest,
Mycorrhiza, 7:25-32, 1997). We have expanded this work to study
the effects of tea plantation arbuscular mycorrhizal (AM) fungi on
maize grown under well-watered and water-stressed pot culture
conditions. Fungi were isolated from the drought-prone tea (Ca-
mellia sinensis L.) plantations of the Bhuyanpirh tea estate of M/S
Orissa Tea Plantation Limited, which is situated in Tarmakanta
about 48 km away from Keonjhar, Orissa, India. The plantation
area has an elevation of more than 600 m and was once covered
by dry and mixed deciduous sal forests. The soil is red clay-loam
and poor in nutrient content. The rhizosphere soil of different tea
plants was collected 10 inches below ground in polythene bags for
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analysis. Bhuyanpirh tea plantations have not been previously
surveyed for AM fungi.

Isolation and characterization of AM spores used published
methods (Gerdemann and Nicolson, Trans. Br. Mycol. Soc.
46(2):235-244, 1963; Kormanic and McGraw, Pp. 34-45 in Meth-
ods and Principles of Mycorrhizal Research, American Phytopa-
thological Society, 1982; Schenck and Perez, P. 245 in Manual for
the Identification of VA Mycorrhizal Fungi, INVAM, 1987). 15-day-
old maize seedlings were planted in earthen pots after treatment
with or without AM fungi. Roots sampled after 75 days of growth
had higher mycorrhizal colonization in water-stressed plants com-
pared to well-watered plants (Fig. 1). Biomass and growth was
higher in mycorrhizal than nonmycorrhizal plants irrespective of
water treatments (Fig. 2). However, the plants irrigated with alter
nate watering schedules showed higher biomass than those
treated with daily watering.

Acknowledgements: The authors are grateful to the Depart-
ment of Forests and Environment, Govt. of Orissa, for various
help.
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Figure 1. Status of mycorrhization in maize roots inoculated under different treatments. Abbre-
viations: C1 = daily watering, C2 = AM + daily watering, W1 = AM + alternate day watering ,
W2 = AM + watering at two day intervals.
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Figure 2. Effect of AM fungi on growth (measured after 75 days of experiment) of maize (host
plant) grown under different watering schedules. For abbreviations see Figure 1.

BLOOMINGTON, ILLINOIS
linois State University
AMES, IOWA

lowa State University

Analysis of the effect of RAD51 on the spontaneous mutation
frequency in maize haploids
--Weber, DF; Liu, S; Li, J; Schnable, PS

Rad51p plays a central role in homologous recombination and
the repair of double-strand breaks in Saccharomyces cerevisiae.
Double mutants of the two Zea mays L. rad57 homologs
(Zmrad51A1 and Zmrad51A2) are viable and develop well under
normal conditions in diploids. However, they have meiotic abnor-
malities, are male sterile and have greatly reduced seed set (Li et
al., Genetics 176: 1469-1482, 2007). In this article, these alleles
will be referred to as rad51A1 and rad51A2.

The purpose of this study was to determine if a higher sponta-
neous mutation frequency is present in maize plants with both the
rad51A1 and rad51A2 mutations. For this purpose, the frequen-
cies of mutant sectors on the 5t leaves of haploid plants that were
rad51A1 and rad51A2 or Rad51A1 and rad51A2 were compared.
In haploids, all mutant sectors will be detectable because they will
not be covered by the non-mutant allele on the normal homolog.
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To produce haploids of the two genotypes, a line that produces
high frequencies of haploids, RWS, was employed.
Rad51A1/rad51A1; rad51A2/ rad51A2 female parents were
crossed with pollen from RWS male parents. The F1s were field
planted, and the haploids selected by their distinctive phenotype.
Part of the F1 kernels were pre-selected using the r1-nj marker
allele. Because RWS is r1-nj/r1-nj and the pollen parent is r1/r1,
kernels with colorless embryos can be selected as maternal hap-
loids.

66 haploids were recovered. Each haploid was genotyped to
determine if it was Rad51A1/rad51A2 or rad51A1/rad51A2. The
number of mutant sectors on leaf 5 of each of the haploid plants
was then determined. The leaf sectors were typically chlorotic or
necrotic sectors. 46 of the haploids were Rad51A1/rad51A2 and
20 were rad51A1/rad51A2. The reason for the greater frequency
of Rad51A1/rad51A2 plants is not known; perhaps the double
mutant ovules function with a reduced frequency. Unfortunately, 2
of the double mutant plants broke off during development and one
had half of each leaf missing, and therefore was not evaluated.

The frequency of mutant leaf sectors on the fifth leaf of the 46
Rad51A1/rad51A2 plants was 1.41+1.26 and the frequency of
mutant leaf sectors on the fifth leaf of the 17 rad51A1/rad51A2
plants was 2.29+2.37. Thus, the frequency of leaf sectors on the
two plant types appears to be similar, and we can conclude that
the spontaneous mutation frequency is not elevated in somatic
cells of double-mutant plants. Also, the two plant types appeared
to be indistinguishable from each other, so the double mutants do
not appear to have an altered leaf morphology.

BUENOS AIRES, ARGENTINA
Universidad de Buenos Aires

Characterization of maize and teosinte using the variation in
their knob sequences
--Gonzalez, GE; Fourastié, MF; Poggio, L

In maize, the wide variation in nuclear DNA content is mainly
caused by differences in heterochromatin amounts (Tito et al.,
Theor. App. Genet. 83:58-64, 1991; Poggio et al., Ann. J. Bot.
82:115-117, 1998). Knob heterochromatin of maize and teosinte
differs from all other classes of heterochromatin due to its cytologi-
cal appearance and DNA sequence composition (Peacock et al., J.
Mol. Evol. 20:341-350, 1981). It is a useful cytological marker
because it is polymorphic and was found at 22 different positions
within the maize karyotype (Kato, Mass. Agric. Exp. Stn. Bull.
635:1-185, 1976). Knobs consist of thousands to millions of tan-
dem 180- and 350-bp (TR-1) repeats which are present in cy-
tologically detectable knobs in different proportions relative to one
another (Ananiev et al., Proc. Natl. Acad. Sci. 95:10785-10790,
1998). Maize knob heterochromatin is also visible in interphase or
nondividing somatic cells using a simple DAPI-banding method.

The aim of this work is to analyze the variation in the number of
knobs and its sequence composition from different Northwest Ar-
gentinean strains of maize and some Mexican teosintes. DAPI
banding and fluorescent in situ hybridization (FISH) on interphase
cells, using TR-1 and 180-bp repeats as labelled probes, were
performed.

Maize materials were kindly provided by Ing. Camara Hernén-
dez from the Vavilov Laboratory of the Facultad de Agronomia
(FA) of the Universidad de Buenos Aires (UBA). Mexican teosin-
tes were obtained from the following locations: Zea diploperennis
from Las Joyas, Jalisco; Zea luxurians from Guadalajara; Zea
mays ssp. parviglumis from Mesa Central and Zea mays ssp.
mexicana from Balsas River valley. Plants were cultivated in the
greenhouse of FA-UBA. DAPI banding and FISH techniques were
done according to the methods of Gonzélez et al., 2006 (Chrom.
Res. 14:629-635).

The experiments showed variations in number and sequence
composition of DAPI+ knobs in five maize strains. However, the
pattern was recurrent for each race (Table 1).

Table 1. Number and sequence composition of maize knobs by DAPI banding and FISH
experiments. Ref: VAV: accession; a.s.l.: about sea level; n/d: no data available.

Maize strain Cultivation DAPI+ | 180 pb TR-1 180 pb + TR-1
altitude knobs knobs knobs knobs

Race Amarillo Chico 2000 mt a.s.l. 9 5 2 2

(VAV6451)

Race Orgullo Cuaren- | 910 mta.s.l. 18 16 n/d n/d

ton (VAV6482)

Race Amarillo Chico 1690 mt a.s.. 10 4 0 6

(VAV6476)

Race Blanco y ocho 1250 mt a.s.l. 13 9 0 4

rayas (VAV6483)

Imbreed Line IFSC 00 mta.s.l. 10 6 0 4

13043

Actually, we are studying the knob sequence composition of
different teosintes. We found that the FISH experiments, using the
180 bp repeat as probe, show strong hybridization signals on al-
most all the DAPI + knobs of Z. m. ssp. parviglumis and Z. luxuri-
ans, but on Z. m. ssp. mexicana knobs these signals are weaker.
FISH experiments on Z. diploperennis chromosomes using 180-pb
and TR-1 probes simultaneously revealed that the two sequences
were localized on all DAPI + knobs. These results need to be
confirmed for other teosinte accessions.

These experiments demonstrate that the variants of the pat-
terns for number and sequence composition of the heterochro-
matic knobs, along with their subsequent localization within chro-
mosomes, are useful markers for a proper cytogenetic characteri-
zation of maize races and teosintes. The knowledge of these
variations will allow further research on the correlation described
previously for the presence of knobs and crop altitude (Rosato et
al., Am. J. Bot. 85:168-174, 1998). This methodology could then
be extrapolated to the cytogenetic characterization of commercial
inbreds and maize hybrids.

On the other hand, the cytogenetic characterization of different
Argentinean races of maize will contribute to the information about
the availability of genetic variability within native materials, useful
for its integration in future breeding plans and biodiversity conser-
vation.
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CASTELAR, ARGENTINA

Instituto Nacional de Tecnologia Agropecuaria
BUENOS AIRES, ARGENTINA

Comision de Investigaciones Cientificas PCIA

Description of high quality maize single-crosses developed in
Argentina
--Corcuera, VR; Kandus, M; Salerno, JC

When completing the process of development, testing and
selection of new germplasm specifically designed for commercial
use, it is necessary to account with a precise description of the
materials. In this sense, the morphological trait descriptors rec-
ommended by the IPGRI and UPQV are powerful tools. Accurate
morphological descriptions are also indispensable to define the
proprietary rights of the new varieties obtained through genetic
improvement and facilitate their protection or inscription through
utilitarian patents. On November 2007, a three-replicate com-
pletely randomized block designed field trial was sown at a density
of 71,500 plants/ha in the location of Castelar within the province
of Buenos Aires (34°40°007'S, 58°40°00”'W; 28masl). Twenty-
seven high quality single-cross hybrids, generically termed HC,
were testcrossed with the dent commercial hybrid ACA 2000 and
evaluated through a combination of qualitative and quantitative
morphological trait descriptors during the 2007/08 growing season.
According to their endosperm characteristics, the materials can be
grouped as follows: 1) Modified starch (WAXY), ll) High quality
protein (HQP) and Ill) Double recessive 02 wx (DR). Six quantita-
tive morphological traits were used: a) plant height (PH), b) ear
insertion height (EIH), c) stem diameter (SD), d) number of total
leaves (NL), €) number of leaves above the uppermost ear
(NLUE), and f) number of ears per plant (EP). Five qualitative frait
descriptors were also considered: g) leaf colour (LC), h) leaf posi-
tion in relation to the stem (LP), i) sheath pubescence (SP), j) leaf
pubescence (LPU) and k) lamina edge curls (LEC). The evalua-
tion was carried out on the basis of individual plants on ten plants
per plot. Routine statistical analysis was done according to the
classical methodology proposed by Falconer. The information in
Table 1 summarizes the evaluation of the quantitative traits of the
single-crosses tested in Castelar and reveals their relative behav-
iour through genotypic means. The maximum PH occurred at
silkking and the values ranged from 187.6 cm (HC26) to 266.2 cm
(HC22). The arrangement of the productive ears in relation to
plant height is extremely important, as a lower EIH contributes to a
reduction in the tendency to lodging. For that reason, it is prefer-
able that the ears are within the middle third of the PH and this
was the case in all the single-crosses tested, as on average, the
relationship of EIH/PH was 0.44, ranging from 0.36 to 0.52. Stalk
diameter (SD) ranged from 1.4 cm (HC8) to 2.6 cm (HC22), which
suggests a satisfactory strength of the stems. On average, the
number of total leaves (NL) varied from 11.6 (HC8 and HC16) to
17.6 (HC22), of which 4.4 (HC16) to 7.6 (HC22) were placed
above the uppermost ear (NLUE). The data included in Table 1
show that sixteen single-crosses had a PH between the tester
(197.0 cm) and the environment mean for the trait (218.4 cm); four
hybrids had ears in a lower position than the tester's EIH (86.6
cm); and fifteen single-crosses showed the same or lower NL than
the tester ACA 2000 (13.8). These results permitted us to infer

Table 1. Average of morphological traits evaluated in single-crosses tested in Castelar during
the 2007/08 growing season.

Hybrid Type PH EIH SD NL NLUE EP
HC5 HQP 2082 |89.0 22 15.6 6.6 1.6
HC25 HQP 2052 | 916 1.9 14.2 6.0 14
HC26 HQP 1876 [758 1.8 13.8 5.8 1.2
Hc27 HQP 2026 |88.0 1.6 14.2 5.2 1.2
HC28 HQP 2216 | 89.2 2.0 14.0 5.8 1.0
HC29 HQP 2170 | 1004 1.8 13.0 5.8 14
HC30 HQP 2006 |782 22 13.0 6.0 14
HC14 DR 2056 [91.0 1.9 13.2 5.0 1.2
HC15 DR 2074 |96.8 1.6 13.2 5.2 1.2
HC8 DR 2194 [80.2 14 11.6 46 14
HC16 DR 2096 |974 1.9 11.6 44 2.0
HC17 DR 2412 | 1116 2.2 14.6 6.0 1.8
HC18 DR 2488 | 127.0 241 14.6 5.2 14
HC19 DR 208.0 |99.8 2.1 13.0 5.0 1.2
HC20 DR 2148 | 101.0 2.3 13.8 48 1.6
HC21 DR 253.0 | 108.0 2.5 15.2 6.8 1.8
HC22 DR 2662 | 1322 2.6 17.6 7.6 2.0
HC23 DR 209.2 | 99.0 24 12.6 46 1.8
HC24 DR 2058 |80.2 2.3 15.0 7.6 14
HC1 WAXY 2106 [97.6 2.0 12.8 5.2 1.2
HC31 WAXY 2148 972 1.9 12.8 48 14
HC32 WAXY 2204 | 1034 1.7 14.0 5.0 12
HC33 WAXY 2244 | 108.2 2.1 13.6 5.0 14
HC34 WAXY 208.0 [90.5 1.7 14.0 6.0 1.6
HC35 WAXY 2240 | 103.6 2.3 14.2 5.6 1.6
HC36 WAXY 2450 | 1148 2.5 13.0 5.0 1.8
HC37 WAXY 2182 | 107.2 2.2 13.2 5.2 1.6
ACA2000 | TESTER | 197.0 |86.6 2.1 13.8 5.8 14
Environment avg. 2189 1984 20 13.8 55 1.5
s.d. 19.1 134 0.3 1.2 0.8 0.3
CV% 8.7 13.6 14.8 8.7 14.7 17.9
Min. 1876 [758 14 11.6 44 1.0
Max. 266.2 | 132.2 26 17.6 76 20
LSD 0,01 33 10.1 0.2 0.4 0.2 0.2

that these single-crosses denote a modern architecture which,
according to Sangoi et al. (Field Crops Res. 9(1):39-51, 2002), is
expressed through a shorter PH, lower EIH, lower NL and more
erect leaves. These features result in less interference between
adjoining plants, with a better distribution of the light within the
canopy, and so, a greater tolerance to high crop density. The
hybrid HC22 obtained by crossing an early inbred derived from an
Argentine race of maize from the northwestern region by a strongly
inbred wx o2 line produced the tallest plants with the highest num-
ber of total leaves.

Although prolificity relies on the genotype, the quality of the
environmental conditions around flowering determine the ultimate
number of ears per plant. Prolificity is a very important trait for
yield determination, as usually only one or two productive ears per
plant occur and then individual plant production is slightly elastic
(Pedrol et al., IDIA XXI 6(4):141-146, 2004). Most of the commer-
cial hybrids grown in Argentina have 1.0 to 1.5 ears per plant,
whilst eleven out of all the single-crosses tested bear more than
1.5 productive ears per plant. Since maize yield decreases when it
is grown at high densities due to a marked increase in the number
of individuals that undergo ear and kernel abortion, the high pro-
lificity level found in these materials will result in better tolerance to
high crop densities.

Significant differences were found for PH (Student’s = 2.78;
p= 0.05) and EIH (Student’s t= 2.43; p< 0.05) among HQP and
DR hybrids. Significant differences were also detected for NLUE
(Student’s t= 2.65; p=< 0.05) among HQP and DR genotypes, and
very significant differences for EIH (Student’s t= 3.27; p< 0.01)
among HQP and Waxy materials. No significant differences were
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found among the different groups of single-crosses for the rest of
the morphological traits studied. The ANOVA shows highly signifi-
cant differences among single-crosses for all the parametric vari-
ables measured (Table 2).

Table 2. ANOVA results (mid-squares) for the morphological traits considered in single-crosses
evaluated during 2007/08 in Castelar.

Variation source | PH EIH SD NL NLUE EP
Hybrid 708.2** | 469.9* | 0.18* 3497 [ 1.21% 0.13*
Replicate 2.16ns | 9.88ns | 0.0006 ns | 0.04 ns | 0.0001 ns [ 0.0001 ns

Tables 3, 4 and 5 summarize all of the information collected in
relation to the qualitative traits considered in each single-cross.
59.3% of the single-crosses evaluated have their leaves arranged
in normal position in relation to the stems, similar to the dent tester
ACA 2000. 77.8% of the materials showed abundant sheath pu-
bescence, and in 52.9% of the single-crosses abundant leaf pu-
bescence was observed.

Table 3. Qualitative traits evaluated in HQP single-crosses during 2007/08.

Hybrid LC LP SP LPU LEC
3146 dark green semierect abundant abundant weak
3150a dark green semierect medium medium weak
3237 middle green normal abundant medium weak
3332 middle green semierect abundant medium weak
3368 dark green semierect abundant abundant weak
3396 dark green normal abundant abundant weak
3446a middle green normal medium medium weak
ACA2000 middle green normal medium medium strong

Table 4. Qualitative traits evaluated in DR single-crosses during 2007/08.

Hybrid LC LP SP LPU LEC
HC14 dark green normal abundant light weak
HC15 dark green semierect abundant abundant weak
HC8 dark green semierect abundant light weak
HC16 dark green normal abundant abundant strong
HC17 dark green erect abundant abundant weak
HC18 dark green normal abundant abundant strong
HC19 middle green normal abundant abundant weak
HC20 dark green normal abundant abundant weak
HC21 dark green semierect abundant abundant strong
HC22 dark green normal abundant abundant strong
HC23 dark green normal abundant abundant strong
HC24 dark green normal abundant abundant weak
ACA2000 verde med normal medium medium strong

Table 5. Qualitative traits evaluated in waxy single-crosses during 2007/08.

Hybrid LC LP SP LPU LEC
HC1 dark green normal abundant light strong
HC31 dark green semierect light medium weak
HC32 dark green normal abundant abundant strong
HC33 dark green normal abundant abundant weak
HC34 dark green normal light light weak
HC35 dark green normal abundant abundant weak
HC36 dark green semierect light light strong
HC37 dark green semierect medium medium strong
ACA2000 middle green normal medium medium strong

Days and heat unit requirements to flowering of quality maize
single-crosses developed in Argentina
--Corcuera, VR; Salerno, JC

It is well known that the number of days necessary to complete
each phenological phase varies among environments according to
changes in relative humidity, air and soil temperature, solar radia-
tion and photoperiod. Most of the disparities in the number of days
to flowering and maturity may be explained on the basis of the
diverse temperatures recorded among years and locations. The

influence of temperature on the length of the different stages of
maize development was first mentioned by Lebenhauer in 1914.
As temperature is the main factor responsible for the interannual
variations observed in the length of growth stages and develop-
ment, several authors created models to calculate the thermal-time
(TT) through linear, exponential or more complex equations.

In November 2007, a three-replicate completely randomized
block designed field trial was sown at a density of 71,500 plants/ha
at Castelar, in the province of Buenos Aires (34°40°00°°S,
58°40°00""W; 28masl). Twenty-seven high quality single-crosses,
generically named HC, were testcrossed with the dent commercial
hybrid ACA 2000 and evaluated last summer (2007/08) for number
of days to tasseling (DT), days to silking (DS) and thermal-time,
measured as growing-degree days to tasseling (GDDT) and silking
(GDDS). The linear method proposed by Gilmore and Rogers in
1958, also known as modified residual method 10/30, was used
because of its high precision and predictive reliance. This method
is based on the amount of energy represented by the sum of de-
grees centigrade that a plant needs to complete a determined
phenological phase and likewise the complete cycle. According to
their endosperm characteristics, the materials can be grouped as
follows: 1) Modified starch (WAXY), ll) High quality protein (HQP)
and lll) Double recessive-02wx (DR). The necessary calculations
were performed on the basis of information provided by the Clima-
tology Institute of INTA Castelar obtained through field measure-
ments recorded by an automatic station placed in the location.

Because of the poor correlation between the number of days to
flowering and plant growth and development it is not possible to
get acceptable results when the genotypes are simply classified by
their evolutive cycle, although this may be useful as a guideline.
Anyway, a well-fitted classification must be based on the proper
measurement of the components of the physical environment that
promote variations in the number of days necessary to reach a
particular phase.

Table 1 summarizes the information obtained for cycle length
to flowering evaluated in the single-cross hybrids tested. The av-
erage values show that 96.3% of the genotypes evaluated reached
sikking (R1; Ritchie & Hanway's scale, 1993) at 63 days or less
from emergence (Ve), with a thermal requirement of <733.2 GDD,
calculated according to Gilmore & Rogers. These single-crosses
showed a shorter evolutive cycle than the tester ACA 2000, and
considering their heat unit requirements to silking, belong to FAO
classes 100, 200 and 300-400 (Derieux and Bonhomme, Maydica
35:41-46, 1990). They could be subjectively rated as ultrapreco-
cious or precocious. The DR hybrids HC15 and HC8 reached
silking in 55 days and 631.5 GDD, so they could be classified as
FAO 100, or ultraprecocious. Silking also occurs at 56-57 days
from emergence (650.1-670.1 GDD) in the single-crosses HC14,
HC18, HC23, HC24, HC26, HC27, HC31 and HC34, which can
also be included in the same class FAO 100.

59.3% of the genotypes reached R1 between 58 and 70 days
from emergence, with a 687.8 to 827.8 GDD, so they correspond
to classes FAO 200, FAO 300-400, FAO 500 and FAO 600 and
can be classiied as precocious or full-season in relation to their
evolutive cycle length. The longest evolutive cycle was observed
in the hybrid HC22 (70 days; 771.3 GDD), which was obtained by
crossing an early inbred derived from an Argentine maize race
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Table 1. Cycle traits measured in different single-crosses tested in Castelar during the summer
of 2007/08.

Hybrid Type DT DS GDDT GDDS | Interval* | Synchrony
HC5 HQP 56.0 |59.0 |650.1 7028 |3 good
HC25 HQP 57.0 |60.0 |670.1 M2 |3 good
HC26 HQP 52.0 |56.0 |59.6 650.1 4 good
HC27 HQP 540 |56.0 |616.2 650.1 2 very good
HC28 HQP 58.0 |62.0 |687.8 7332 |4 good
HC29 HQP 540 |58.0 |616.2 687.8 |4 good
HC30 HQP 57.0 |62.0 |670.1 7192 |5 regular
HC14 DR 540 |570 |616.2 670.1 3 good
HC15 DR 53.0 |550 |6057 6315 |2 very good
HC8 DR 520 |550 |59.6 6315 |3 Good
HC16 DR 550 |59.0 |6315 7028 |4 Good
HC17 DR 540 |580 |616.2 6878 |4 Good
HC18 DR 550 |570 |6315 670.1 2 very good
HC19 DR 58.0 |620 |687.8 7332 |4 good
HC20 DR 56.0 |60.0 |650.1 M2 |4 good
HC21 DR 56.0 |60.0 |650.1 M2 |4 good
HC22 DR 650 |700 |7713 8278 |5 regular
HC23 DR 53.0 |56.0 |6057 650.1 3 good
HC24 DR 530 |57.0 |6057 670.1 4 good
HC1 WAXY 540 |57.0 |616.2 670.1 3 good
HC31 WAXY 53.0 |56.0 |6057 650.1 3 good
HC32 WAXY 58.0 |63.0 |687.8 7509 |5 regular
HC33 WAXY 540 |58.0 |616.2 6878 |4 good
HC34 WAXY 540 |56.0 |616.2 650.1 2 very good
HC35 WAXY 550 |58.0 |6315 6878 |3 good
HC36 WAXY 57.0 |60.0 |670.1 M2 |3 good
HC37 WAXY 550 |58.0 |6315 6878 |3 good
ACA2000 | TESTER | 57.0 [63.0 |670.1 7332 |6 wrong

Env.avg. | 553 |59.0 |639.7 694.0

s.d. 28 35 40.0 44.9

variance 7.8 122 [ 1,603.2 ]2015.1

CV%* 5.0 5.9 6.3 6.5

Min. 52.0 |55.0 |596.6 631.5

Max. 65.0 |70.0 |7713 827.8

LSD001 |18 19 27.8 315

*= days between tasseling and silking

from the northwestern region and a highly inbred wx 02 line. Con-
sequently the single-cross HC22 must be classified as class FAO
600 and must be specially considered for cultivation in the north-
western and northeastern areas of Argentina (< 30° S). 57.1% of
the HQP single-crosses, 66.7% of the DR hybrids and 75.0 % of
the waxy single-cross hybrids are precocious or ultraprecocious
(FAO 100, FAO 200 and FAO 300-400). No significant differences
were found among HQP, DR and waxy hybrids for cycle traits
through Student’s t (see Table 2). The ANOVA detected highly
significant differences among hybrids for DT, DS, GDDT and
GDDS (see Table 3).

Table 2. Student’s t significance test for cycle traits of single-crosses evaluated in Castelar
during the summer of 2007/08.

Contras DT GDDT DS GDDS
QPM vs DR 0.53 ns 0.34 ns 0.90 ns 0.95ns
QPM vs Wx 0.00 ns 0.13ns 0.00 ns 0.20 ns
DR vs Wx 0.57 ns 0.49 ns 0.92ns 0.77 ns

ns= non significant; *= significant at 0.05; **= significant at 0.01

Table 3. ANOVA results (mid squares) for cycle traits measured in single-crosses tested in
Castelar during the summer of 2007/08.

Variation source DT DS GDDT GDDS
Hybrid 15.82** 23.26* 3,465.8* 3,964.9*
Replicate 0.23 ns 7.56 ns 196.9 ns 2,454.4 ns

For the hybrids as a group, a highly significant simple correla-
tion index (= 0.96) among days to tasseling and days to silking
was found, revealing a good to very good flower synchrony with

10

intervals of 2 to 3 days between both sexes’” maturation (see Table
1 for more details) in most of the genotypes.

A cluster analysis using the algorittm UPGMA and the average
linkage method developed in 1958 by Sokal and Michener was run
with the purpose of grouping genotypes according to their geno-
type-environment (GE) interaction on the basis of the data re-
corded in the field for DS (Figure 1). For example, the single-
crosses HC5 and HC16, with 59 days to silking, are very similar in
their GE interaction and are placed in the lower part of the dendro-
gram. A similar situation occurs with the genotypes HC19 and
HC28, which reach flowering 62 days after emergence, and are
situated in the upper portion of the dendrogram. Four groups can
be observed throughout the dendrogram: the two central ones
limited by HC8-HC26 and HC1-HC29 include precocious and ul-
traprecocious materials, whilst the longer cycle hybrids are clus-
tered in the upper group. The long cycle length hybrid HC22 ap-
pears on the top of the dendrogram, clearly separated from the
rest of the genotypes.

Promedio (Average linkage)
Euclidean distance

HC22
HC32

HC30
ACA200!

HC19

HC28
HC8
HC15 —
HC34
HC31
HC23
HC27
HC26
HC1
HC24
HC18
HC14
HC37
HC35 [
HC33
HC17
HC29
HC36
HC21
HC20

HC25
HC16
HC5

Figure 1. Dendrogram resulting from the cluster analysis of 28 maize genotypes using the
UPGMA algorithm on the matrix of Euclidean distances. Only includes data for number of days
to silking.

The results obtained reveal the high degree of precocity ob-
tained, even in HQP single-crosses that usually express a long
cycle and high thermal requirements to silking. The development
of ultraprecocious and precocious materials well-adapted to areas
with short summers and a wet autumn will make it possible to in-
crease the economically significant area for corn in Argentina, but
in this particular case with high endosperm quality suitable for
diverse industrial uses as well as direct feeding. In terms of their
degree of precocity, the single-cross hybrids tested could be rec-
ommended for late sowing in the northern portion of the Pampe-
ana Area, and in Corn Regions VI, VIl and IX after completion of
new field trials.
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Yield evaluation of high quality single-crosses in Argentina
--Corcuera, VR; Kandus, M; Salerno, JC

Maize yield is closely related to the number of kernels pro-
duced per unit area, which is determined during flowering, and
thus a decrease in the aboveground plant growth rate at this
phase, promoted for example by shading or diminution of the inci-
dent radiation, incites important yield losses. Consequently, the
growth rate of the crop at flowering (associated with radiation,
temperature, water and nutrient supply) is a reference of the crop
capacity to yield kernels. Whilst the number of fertile ears per
plant is defined at flowering, the final number of kernels per ear is
determined after silking and is associated with the physiological
condition of the crop during flowering. If environment or growing
conditions are good, a greater number of kernels per unit area can
be developed. On the other hand, the morphogenetic processes
that end in the determination of kernel rows per ear and spikelets
per row are quite insensitive to environment and crop management
variations. The number of kernel rows is primarily determined by
the plant genotype. So, the number of kernels per unit area relies
on the number of kernels per ear, the number of ears per plant and
the number of plants per unit area (crop density). Likewise, the
average kernel weight results from the combined effect of two
coinciding factors: length of filling period and filling rate.

In November 2007, a completely randomized block designed
field trial with three replicates was sown at a density of 71,500
plantshha at Castelar, in the province of Buenos Aires
(34°40°007'S, 58°40°00'W; 28masl). On the basis of their en-
dosperm characteristics, the hybrids may be grouped as: 1) Modi-
fied starch (WAXY), ) High quality protein (HQP) and lll) Double
recessive-02 wx (DR). Twenty-seven high quality single-cross
hybrids, generically named HC, were testcrossed with the dent
commercial hybrid ACA 2000 and evaluated during the summer of
2007/08 according to ear and yield traits. The traits evaluated
were ear length (EL), ear diameter (ED), number of kernel rows
(KR), kernel number per row (KNR), average ear weight EW),
average kernel weight per ear (KWE) and cob percentage (%C).
Yield estimation was performed as follows: ears from each plot
were hand-harvested and only ten representative ears were se-
lected and weighed. After shelling, moisture percentage was re-
corded using a portable humidimeter (Protimeter model Grainmas-
ter 900) and kernel weight per ear was measured and averaged to
obtain KWE. The minimum potential yield (MINPY) was calcu-
lated as KWE x 71,500 ears/ha, assuming that only one ear is
borne by each plant. The maximum potential yield (MAXPY)
was estimated using the following equation: KWE x crop density x
ears per plant (prolificacy).

The average values for ear and yield traits of each quality sin-
gle-cross hybrid are summarized in Table 1. 29.6% of the materi-
als tested yielded long ears (20 to 25 ¢cm) similar to the tester ACA
2000, and 70.4% yielded middle sized ears (15 to 19.9 cm). The
average EW was 185.2 g, including 18.0% cob. The DR hybrid
HC17 yielded significantly heavier ears than the tester before and
after shelling. 55.6% of the genotypes evaluated showed a higher
KWE than the environmental average. Significant differences
(Student’s t) among the different groups of single-cross hybrids
(HQP, DR and waxy) were not found for any of the descriptors
considered (see Table 2). The ANOVA detected very significant

differences among hybrids for all ear and yield traits measured
(see Table 3).

Table 1. Average values for ear and yield traits measured in single-crosses in Castelar during
2007/08.

Hybrid Type EL ED KR KNR | EW KWE %C
HC5 HQP 194 |44 140 | 41.3 |157.0 1222 | 224
HC25 HQP 173 |42 12.0 | 435 1375 1135 [174
HC26 HQP 181 [441 140 [352 |151.0 1232 [ 185
HC27 HQP 196 [4.0 140 398 |1954 158.6 | 1838
HC28 HQP 187 |43 153 | 40.8 | 1875 156.7 [ 163
HC29 HQP 21.0 |43 16.0 | 375 ]2305 196.0 [15.0
HC30 HQP 200 |44 18.0 [49.0 |212.0 164.0 | 226
HC14 DR 215 |45 180 |420 [231.0 1875 |188
HC15 DR 180 |42 15.0 | 340 [1450 119.0 [17.9
HC8 DR 208 |43 156 | 428 [1924 1522 | 204
HC16 DR 205 |42 130 | 430 [1915 1525 202
HC17 DR 205 |39 137 | 465 [169.8 1465 [ 139
HC18 DR 177 |44 164 362 |[1844 155.0 | 164
HC19 DR 190 |43 16.0 395 [1905 159.3 [ 161
HC20 DR 177 |42 167 |38.0 [1737 149.3 | 1441
HC21 DR 191 |44 16.0 | 411 [1931 156.1 191
HC22 DR 198 |42 16.0 | 403 [2127 1733 [ 183
HC23 DR 165 |39 135 363 [1355 111.0 [18.2
HC24 DR 178 |42 157 | 378 [1617 1345 [ 174
HC1 WAXY 189 |45 168 |39.0 [192.2 1614 [ 159
HC31 WAXY 202 |40 144 406 [190.6 152.8 | 201
HC32 WAXY 186 |43 150 340 [167.0 1405 | 156
HC33 WAXY 17.0 |43 172 | 376 [162.0 1328 |[174
HC34 WAXY 175 |42 17.3 ]340 [153.0 126.0 [ 176
HC35 WAXY 17.7 |43 165 |352 |[160.7 133.1 16.9
HC36 WAXY 186 |45 170 383 [189.0 160.3 [ 152
HC37 WAXY 216 |43 165 | 438 |[2173 166.0 | 232
ACA2000 TESTER 206 |48 16.8 | 420 |261.8 2276 | 131
Environment avg. 191 |43 157 396 [185.2 151.7 | 18.0
s.d. 1.6 0.2 1.6 3.9 35.8 30.3 26
CV% 8.6 54 9.9 9.8 193 20.0 14.2
Min. 149 |39 120 305 [1335 100.5 | 1341
Max. 216 |49 185 |49.0 [301.8 2468 | 232
LSD 0.01 1.1 0.3 0.8 26 113 6.6 0.9
Table 2. Significance t test (Student’s) for ear traits among the different groups of hybrids.
Contrast EL ED KR KNR EW KWE %C
QPM vs DR 1.08ns [0.00ns | 0.39ns [0.52ns | 1.00ns | 1.07ns | 0.81ns
QPM vs Wx 0.26ns | 1.25ns | 1.30ns | 0.82ns | 0.32ns | 0.45ns | 0.91 ns
DR vs Wx 0.88ns | 1.05ns | 1.37ns |[1.94ns | 0.87ns | 0.93ns | 0.29 ns

ns= non significant differences

Table 3. ANOVA results for ear and yield traits in single-cross hybrids tested in 2007/08.

Variation source | EL ED KR KNR EW KWE %C
Hybrid 4.98* | 0.08* | 4.71* | 26.91* | 2411.39** | 1758.15** | 12.03*
Replicate 0.08ns | 0.05ns | 0.06ns | 0.05ns | 0.01ns 1.70 ns 0.0006 ns

ns= non significant; **= significant at 0,01%.

The MINPY and MAXPY of all single-cross combinations
tested at Castelar are included in Table 4. The tester ACA 2000,
also used in previous years and field trials, expressed a MINPY of
16,273 kg/ha and a MAXPY of 22,782 kg/ha. The general average
of the trial was 10,848 kg/ha for MINPY and 15,955 kg/ha for
MAXPY. It was observed that the methodology used to estimate
the MAXPY produced an overestimation of around 47.1 % in rela-
tion to MINPY. In fact, when the plant bears more than one ear,
the second one does not have the same size or weight as the
older and this promotes the deviation observed. Fifteen genotypes
expressed a higher MINPY than the environmental average regis-
tered for the trait. It must be remarked that 50% of the DR hybrids,
as well as 57.1% of the HQP single-crosses and 62.5% of the
waxy genotypes, exceeded the environmental average for MINPY.
Considering only MINPY, the hybrid with the lowest yield was
HC23, which yielded 51.2% less than the tester and a significant

1
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26.8% less than the trial's combined average. The most common
statistics for the MINPY and MAXPY of each group of single-cross
hybrids are shown in Table 5. No significant differences (Stu-
dent’s t) could be detected between HQP, DR and waxy hybrids
for MINPY and MAXPY (see Table 6).

Table 4. Average vyield for single-cross hybrids evaluated at Castelar (2007/2008).

Hybrid Type MINPY MAXPY
HC5 HQP 8,737 13,979
HC25 HQP 8,115 11,361
HC26 HQP 8,809 10,571
HC27 HQP 11,340 13,608
HC28 HQP 11,204 11,204
HC29 HQP 14,014 19,620
HC30 HQP 11,726 16,416
HC14 DR 13,406 16,087
HC15 DR 8,509 10,211
HC8 DR 8,801 12,321
HC16 DR 10,904 21,808
HC17 DR 10,475 18,855
HC18 DR 11,083 15,516
HC19 DR 11,390 13,668
HC20 DR 10,675 17,080
HC21 DR 11,162 20,092
HC22 DR 12,391 24,782
HC23 DR 7,937 14,287
HC24 DR 9,617 13,464
HC1 WAXY 11,540 13,848
HC31 WAXY 10,925 15,295
HC32 WAXY 10,046 12,055
HC33 WAXY 9,495 13,293
HC34 WAXY 9,009 14,414
HC35 WAXY 12,820 20,512
HC36 WAXY 11,461 20,630
HC37 WAXY 11,869 18,990
ACA2000 TESTER 16,273 22,782
Environment avg. 10,848 15,955
s.d. 1,900.5 3,959.5
CV% 17.5 24.8
Min. 7,937 10,211
Max. 16,273 24,782
LSD 0,01 1,593.3 263.9
Table 5. Usual statistics for potential yield of the hybrids tested during 2007/08.
HQP DR WAXY
Statistic MINPY MAXPY MINPY MAXPY MINPY MAXPY
Average 10,123.6 13,705.3 11,079.2 16,968,7 10,895.6 16,129.7
s.d. 21414 3,673.7 2,212.0 4,132.0 1,288.9 3,404.5
variance 4,585,615.8 | 13,496,303.9 | 4,893,031.7 | 1,707,325.8 | 1,661,339.0 | 11,590,372.6
CV% 21.2 26.8 20.0 24.4 11.8 211
min 7,186.0 8,623,2 7,937.0 10,210.8 9,009,0 12,055.2
max 14,014.0 19,619.6 17,646.0 24,782.0 12,820.0 20,629.8

Table 6. Significance t test (Student’s) for potential yield among different groups of hybrids.

Contrast MINPY MAXPY
QPM vs DR 0.107 ns 2.06 ns
QPM vs Wx 0.93ns 1.45ns
DR vs Wx 0.27 ns 0.55 ns

In Argentina, although the nationwide average maize yield is
about 5,861 kg/ha, it is not uncommon to obtain 13,000 kg/ha
without irrigation. The high yields recorded are due to the incorpo-
ration of biotechnology tools during recent years, as well as the
use of new crop management practices, that together favour
maximum expression of the genetic potential. The quality single-
crosses tested at Castelar during 2007/08 exceeded the average
national yield by about 85%, when considering the MINPY com-
bined average.
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Chemical composition of inbreds and single-crosses devel-
oped in Argentina
--Corcuera, VR; Salerno, JC; Salmoral EM

The physiochemical constitution of the maize kernel not only
defines its nutritional value but also its ability to be used in trans-
formation industries. Kernel quality depends on external factors
influenced by the environment, weather, soils, temperature, and
rainfall, as well as the management technology used during crop
growth and development aimed at obtaining economically sustain-
able yields. Inherent characteristics of the kernel, such as the
genetic background, undoubtedly influence chemical quality and
may be modified to improve chemical constitution and so achieve
new germplasm with excellent attributes in relation to industrial
uses and nutritional value.

Last summer (2007/08), at Castelar, in the province of Buenos
Aires (34°40°007'S, 58°40°00"'W; 28masl), a complete randomized
block design field trial with three replicates, which included twenty-
seven single-cross hybrids and a tester (ACA2000), was sown at a
density of 71,500 plants/ha. Based on their endosperm attributes,
the materials, generically named HC, can be grouped as: 1) Modi-
fied starch (WAXY), Wl High quality protein (HQP) and lll) Double
recessive-02 wx (DR). The materials were evaluated using chemi-
cal descriptors, which are better than the morphological ones, in
the sense that they are not significantly influenced by the environ-
ment. Thus, it is feasible to compare descriptions taken in different
locations and years if properly standardized methods are used.
The kernels of thirteen inbreds kept in a cold room were also ana-
lyzed. The chemical composition of the hybrids and inbreds was
determined using an infrared spectrophotometer model Foss In-
fratec 1241 Grain Analyzer to quantify protein content (%P), starch
content (%S), oil content (%0) and kemel density (KD) through a
non-destructive assay. Two 60 g samples of each genotype were
analyzed and the results were averaged to obtain the final values.
In addition, the oil content of the inbreds was also determined
through Soxhlet (AOAC, 2000). The simple correlation coefficient
(Pearson) among the different chemical components was esti-
mated.

Table 1 summarizes all the information relative to the chemical
composition of each single-cross hybrid determined via NIRT.
Maize is one of the main energy sources of animal dietary rations.
On average, oil content is relatively low and usually ranges from
3% to 5%. Bromatological analysis of the maize most commonly
produced worldwide indicates that oil content is around 3.0% to
3.5%. According to data published by ILSI (Source = ILS/ Crop
Composition Database version 2.0; www.cropcomposition.org)
maize oil content throughout the world varies from 1.74% to
5.56%. If only maize produced in Argentina is considered, the oil
content is about 2.68% to 5.56%. According to the previous data,
a maize kernel with = 5.6% oil could be considered a high oil con-
tent genotype (HOC). Around 40.7% of the HC single-crosses
tested at Castelar showed 5.6% to 6.3% oil content. Four hybrids
equaled, or even slightly exceeded, the tester’s average oil con-
tent.

In general, maize protein content varies greatly depending on
the genotype, production environment, sampling and calculation
factors used to convert N into protein. According to ILSI, average
protein content of maize kernels produced in Argentina is about
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Table 1. Chemical composition of single-cross hybrids determined by NIRT.

content (D: 0.74; p: 0.01), 6 homogeneity groups for starch content

Hybrid Type %O0il %Protein %Starch. | Density (D: 1.74; p: 0.01) and only 3 groups for kernel density (D: 0.03; p:
HCS HaP 52 1.0 703 1.82 0.01). Pearson’s correlation coefficients among starch, protein, oil
HC25 HaP 5.1 123 69.7 1.30 kernel densit timated (Table 3). Al
HC26 hap 56 115 694 131 content and kernel density were estimated (Table 3). Al geno-
HC27 HQP 5.9 11.9 68.9 1.31 types showed only significant but negative correlations between oil
HC28 HoP 6.0 125 68.0 1.29 and starch content, as well as between protein and starch content.
HC29 HaP 54 1.6 69.7 1.32
HC30 HQp 6.1 1.0 69.4 1.33 Table 3. Relation among the different kernel chemical components.
HC14 DR 43 10.9 716 1.30
HC15 DR 4.6 10.9 70.9 1.31 Pearson’s simple correlation coefficient (r)
HC8 DR 52 1.4 69.8 1.33 %0l %Protein %Starch Density
HC16 DR 54 1.2 69.7 132 %0l -0.04ns -0.69" 0.17ns
HC17 DR 58 104 704 1.31 %Protein -0.60" 0.05ns
HC18 DR 57 105 707 1.31 %Starch -0.04ns
HC19 DR 5.2 10.2 70.9 1.30 ns = non significant;** = significant at 0.01
HC20 DR 56 105 707 1.32
HC21 DR 5.8 105 701 1.32 The data in Table 4 show that the inbreds’ oil content averages
s i o3 e s 1z 5.61% and 5.75% via NIRT and Soxhlet, respectively. The Soxhlet
HC24 DR 58 10.9 69.9 1.31 results indicate that oil content varies from 4.4% (CIG29) to 7.7%
HC1 WAXY A7 1.7 704 129 (CIG6). Six inbreds yielded more than 6.0% oil and could be con-
HC31 WAXY 5.1 117 69.4 1.28 idered HOC t d used | itors in fut
o3 WAXY 15 109 706 129 sidere genotypes and used as male progenitors in future
HC33 WAXY 52 9.9 715 1.30 crosses. A very high correlation between the results obtained by
HC34 WAXY 5.3 11.0 70.0 1.29 NIRT and Soxhlet (r=0.921) was found.
HC35 WAXY 53 11.0 700 1.30
HC36 WAXY 4.9 1.1 705 1.29 Table 4. Kernel oil content of inbreds measured by destructive and non-destructive methodolo-
HC37 WAXY 5.1 119 700 1.31 gies.
ACA2000 TESTER 6.0 103 69.4 132
Env. avg. 54 1.2 69.9 1.31 Inbred Type NIRT* Soxhlet”
CV% 95 5.7 1.1 0.8 CIG81 waxy 5.1 48
Min. 43 9.9 68.0 1.28 CIG 28 waxy 6.3 6.0
Max 6.3 12.5 71.6 1.34 CIG 30 waxy 49 5.0
CIG 36 HaP 6.5 6.5
9.5% (estimated on 109 genotypes grown in the provinces of Bue- [ G615 waxy 6.8 64
. . \ L CIG35 waxy 39 4.5
nos Aires and Cérdoba between 1999 and 2001). This value is in CIG13 waxy I 53
agreement with others published in the Argenfoods database (Uni- CIGT waxy 6.1 6.6
versidad Nacional de Lujan, 2002). The HC hybrids showed an |5 ey 5 I
\ 0 _ 0 0 CIG34 waxy 6.4 7.0
average protein content of 11.2% (range = 9.9% to 12.5%) (Table CIGo wary 55 50
1). 63% of the single-crosses averaged 11% to 12.5% kernel pro- [ CIG29 DR 4.2 44
CIG37 HaP 54 55

tein content, exceeding the tester protein content in 7.0% to
21.4%. In addition, kernel starch content averaged 69.9% for the
HC hybrids with values ranging from 68.0% (HC28) to 71.6%
(HC14). Twenty HC single-crosses exceeded the average starch
content found for the tester ACA 2000. The average starch con-
tent of HC hybrids corresponds to values published by MAIZAR
Association in Argentina after testing 48 commercial hybrids grown
in the Argentine Corn Belt or ZMT during the growing season of
2004/05 by NIRT. Significant differences for protein and starch
content were only found between HQP and DR single-crosses, as
well as between HQP and waxy hybrids (Table 2).

Table 2. Significance test for NIRT values among groups of hybrids.

Contras %0il %Protein %Starch Density
QPM- DR 0.51ns 273 2.34* 0.00 ns
QPM-Wx 1.36 ns 2.26* 2.29* 0.00 ns
DR- Wx 1.00 ns 0.36 ns 0.31ns 0.00 ns

ns = non significant; * = significant at 0.05

The results of the ANOVA showed highly significant differences
among genotypes for oil content (Fzz-27: 7.77; p: 0.01), for protein
content (Fa«34 2,26; p: 0,01) and also for starch content (Fz7-27:
3.09; p: 0.01). Only significant differences among hybrids were
detected for kernel density (F27-27: 1.84; p: 0.05). When Fisher’s
LSD test was used to compare the average oil content, 14 homo-
geneity groups were distinguished (D: 0.74; p: 0.01). Using the
same methodology, 8 homogeneity groups were found for protein

* = expressed in percentage on the basis of dry weight.

The results obtained demonstrate that the protein, starch and
oil content in most of the HC hybrids analyzed equal or exceed the
average values of the commercial hybrids actually grown in Argen-
tina. This fact, along with their grain yield, implies that these geno-
types are able to produce important amounts of these components
per unit area. As a result, they are very competitive for use in
diverse industrial processes. In addition, all these materials carry
in their genetic background one or two of the recessive genes wx,
02, 05 and 012 that promote a better response when used in ani-
mal or human feeding.

CHESTERFIELD, MISSOURI
Monsanto Co.

URBANA, ILLINOIS
University of Illinois

Polyamine biosynthesis is required for normal plant
regeneration from maize callus cultures
--Duncan, DR; Widholm, JM

Studies examining the polyamine concentration of light-grown
maize callus (Tiburcio et al., Plant Tissue and Organ Cult. 27:27-
32, 1991; Torne et al., Plant Cell Physiol. 34:371-374, 1993; Boget
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et al., Plant Cell Tissue Organ Cult. 40:139-144, 1995) suggest
that plant regeneration is highest from tissues with low levels of
polyamines either endogenously present or induced by inhibitors of
polyamine biosynthesis. This increased regeneration is greatest
when the tissues are pretreated with a polyamine biosynthesis
inhibitor prior to, but not during, plant regeneration (Tiburcio et al.,
Plant Tissue Organ Cult. 27:27-32, 1991; Torne et al., Plant Cell
Physiol. 34:371-374, 1993). The most commonly used inhibitors of
polyamine biosynthesis are a-difluoromethylornithine (DFMO) and
a-difluoromethylarginine (DFMA), irreversible inhibitors of ornithine
decarboxylase and arginine decarboxylase, respectively.

Immature embryo-derived maize callus is often grown in the
dark and only regenerated in the light (Armstrong and Green,
Planta 164:207-214, 1985; Duncan et al., Planta 165:322-331,
1985). Since the previous studies were done using light-grown
callus, we examined the role of polyamines in plant regeneration
from dark-grown maize callus.

To determine if de novo polyamine biosynthesis is required for
plant production from dark-grown callus cultures, type | callus was
initiated from immature embryos of the self-pollinated maize (Zea
mays L.) inbred lines Pa91 and H99. Calluses were maintained in
the dark at 28 C on D medium (Duncan et al., Planta 165:322-331,
1985) and sub-cultured at 14 to 28-d intervals.

Plants were regenerated by placing 20 pieces of callus per
petri plate (0.01 gfw/piece and 2 to 3 plates per treatment) on H
medium (Duncan et al., Planta 165:322-331, 1985) containing 3.5
mg I 6-benzylaminopurine (6BA) for 3 d. Calluses were then
transferred to H medium without 6BA for an additional 21 d
(Duncan and Widholm, Plant Cell Reports 7:452-455, 1988), after
which the number of individual regenerated plants were counted.
The regenerating cultures were incubated at 28 C in continuous
light (approximately 80 umole photons m-2s-1).

Experimental modification of the above media consisted of
adding filter sterilized putrescine, spermidine, spermine, DFMO or
DFMA to the cooled, autoclaved medium prior to pouring into Petri
dishes. Concentrations of medium additives are listed in the Ta-
bles. The DFMO and DFMA were obtained courtesy of Merrill
Dow Research Institute, Cincinnati, Ohio.

Since it had earlier been shown by Tiburcio et al. (Plant Tissue
Organ Cult. 27:27-32, 1991) and Torne et al. (Plant Cell Physiol.
34:371-374, 1993) that polyamines could be synthesized in maize
by both arginine decarboxylase and ornithine decarboxylase, both
DMFO and DMFA were added simultaneously to the culture me-
dia. In the present study, these inhibitors reduced plant production
by 4-month-old H99 and Pad1 cultures approximately 62% and
91%, respectively, as compared to untreated controls (Table 1).

Table 1. The effect of polyamine biosynthesis inhibitors added to plant regeneration medium
on maize plant regeneration from cultures initiated 4 months earlier.!

Genotype

Regeneration inhibition by DFMO and DFMA was consistent
throughout all the experiments; however, the degree by which the
combination inhibited plant regeneration was variable. For exam-
ple, using 8-month-old callus, maintained on a 28 d subculture
cycle, H99 and Pa91 were inhibited by the combination of 1 mM
DFMO and DFMA approximately 81% and 33%, respectively, as
compared to untreated controls (Table 2). Variation in the quan-
tity of preexisting polyamines may explain the variable degree of
plant regeneration ability as well as the variation in the inhibition
caused by DFMO and DFMA (Tables 1 and 2).

Table 2. The effect of polyamine biosynthesis inhibitors added to plant regeneration medium
on maize plant regeneration from cultures initiated 8 months earlier.!

Genotype
Treatment H99 Pad1
Shoots gfw!

No additions 425+0.75 49.5+2.28
1 MM each DFMO and DFMAZ 0.83+0.83 33.05+3.32
1 mM each DFMO, DFMA and 7.81+1.14 46.67 +0.95
1mM PUT

1 mM PUT 12.52 + 0.467 40.95 +7.62

Treatment H99 Pad1
Shoots gfw!

No additions 28.9+10.2 258+6.8

ImM each DFMO and DFMA? 11.1+55 24+138

"Inhibitors were added to both H medium containing 6-benzyladenine (Duncan and Widholm,
Plant Cell Rep. 7:452-455, 1988) and H medium without 6-benzyladenine (Duncan et al., Planta
165:322-331, 1985). The cultures were 4 months old and were subcultured at 28 d intervals.
Initial inoculum size was 0.01 gfw callus™ pieces with 20 pieces per petri dish”" and three
replicates per treatment.

2DFMO = o-difluoromethylornithine, an irreversible inhibitor of ornithine decarboxylase; DFMA
= a-difluoromethylarginine, an irreversible inhibitor of arginine decarboxylase.
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"Inhibitors were added to both H medium containing 6-benzyladenine (Duncan and Widholm,
Plant Cell Rep. 7:452-455, 1988) and H medium without 6-benzyladenine (Duncan et al., Planta
165:322-331, 1985). The cultures were 8 months old and subcultured at 28 d intervals. Initial
inoculum size was 0.01 gfw callus™ pieces with 20 pieces per petri dish- and three replicates
per treatment.

2DFMO = a~difluoromethylornithine, an irreversible inhibitor of ornithine decarboxylase; DFMA
= o~difluoromethylarginine, an irreversible inhibitor of arginine decarboxylase; PUT = putre-
scine.

To determine if the inhibitory effect of DFMO and DFMA actu-
ally resulted from polyamine biosynthesis inhibition, putrescine (the
first polyamine whose synthesis is inhibited by DFMO and DFMA)
was added to the DFMO and DFMA treatment medium in an at-
tempt to reverse the inhibition of plant regeneration. In the case of
Pag1, putrescine restored plant regeneration to the same level as
the untreated control, whereas DFMO and DFMA alone sup-
pressed plant production by about 33% (Table 2). In the case of
H99, putrescine alone or in combination with DFMO and DFMA
stimulated plant production by about 91% and 81%, respectively,
as compared to the untreated control (Table 2). The DFMO and
DFMA treatment alone, however, reduced plant production by
about 81% as compared to the control (Table 2). These results
further demonstrate that de novo polyamine biosynthesis is
needed for normal plant regeneration from dark-grown maize cal-
lus cultures, especially in the case of H99 where the plant regen-
eration capacity was low.

Considering the stimulatory effect of putrescine on plant re-
generation from H99 callus noted in Table 2, further experiments
were conducted to determine if the addition of polyamines to the
regeneration protocol would increase plant production. When
either putrescine or spermidine were added to regeneration me-
dium, plant production by Pa91 callus was increased compared to
the untreated control, with the greatest increase (about 82%) re-
sulting from the 1 mM putrescine treatment (Table 3). No treat-
ment, however, showed a significant effect on plant production of
H99 (Table 3). Furthermore, 54-month-old H99 callus which had
lost its capacity to regenerate plants did not respond to any poly-
amine treatment by producing plants (Table 3).
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Table 3. The effect of polyamines added to plant regeneration medium on maize plant regen-
eration.

Genotype
Polyamine Treatments H99 (6 mo. old)® H99 (54 mo. old) Pa91 (6 mo. old)
Shoots gfw!
No additions 41.3+8.75 0.0 26.1+87
1.0mM Putrescine 28.62 0.0 474+10.3
0.1mM Putrescine 455455 0.0 37.0+22
1.0mM Spermidine 47.1+15.1 0.0 336+17
0.ImM Spermidine 45.7 +18.8 0.0 296+37

"Treatments made of H medium containing 3.5 mg I'' 6BA (Duncan and Widholm 1988, Plant
Cell Reports 7:452-455) and H Medium (Duncan et al., 1985, Planta 165:322-331) plus appro-
priate concentration of polyamines. Treatments were randomly inoculated with callus main-
tained on a 14-21 d subculture routine. Initial inoculum size was 0.01 gfw callus™ pieces, with
20 pieces per petri dish' and two replicates per treatment.

20nly one replicate, the other was contaminated.

3Time after culture was initiated.

These accumulated results suggest that, although inhibitor
studies indicate that polyamine biosynthesis is required for plant
regeneration, under typical culture and regeneration conditions
dark-grown maize callus seems to have an adequate supply of
polyamines, except in cases where the untreated control plant
regeneration capability is low, as with H99 in Table 2 and Pa91 in
Table 3. Variability in response to polyamines may possibly be
due to variability of the polyamine content of callus prior to regen-
eration. Also, the variable response to polyamines could possibly
be due to uneven and uncontrolled loss of the volatile polyamines
from the culture system. Unlike the studies with light-grown maize
callus where lower polyamine concentrations stimulated plant re-
generation, the dark-grown maize callus seemed in most cases to
adequately produce polyamines, and the addition or removal of
polyamines to regeneration medium did not increase plant produc-
tion.

CHISINAU, REPUBLIC OF MOLDOVA
Institute of Genetics and Physiology of Plants
FUNDULEA, ROMANIA

Procera Agrochemicals

Induction of maternal haploids in maize
--Rotarenco, V; Dicu, G; Sarmaniuc, M

Recently, haploidy has been used widely in both maize breed-
ing and genetics. Moreover, the technology of chromosome dou-
bling of haploids (DH) is the main method of producing homozy-
gous lines in most maize breeding companies. The creation of
inducers of maternal haploids, based on the Stock 6 line (Coe,
1959), has allowed many maize breeders to use haploid methods.
However, the mechanism of haploid induction has not been ex-
plained, so far. The induction of maternal haploids is considered
to occur due to a single fertilization, i.e., one of the sperms fertil-
izes the central nucleus of an embryo sac and the formation of an
endosperm provokes the development of an unfertilized (haploid)
egg cell (Enaleeva et al., 1990). Some morphological differences
among sperm of a haploid inducer have been revealed (Bylich and
Chalyk, MNL 70, 1996). The results of that study have been con-
nected with the hypothesis of single fertilization. This kind of
mechanism is known in apomictic development--pseudogamy.
However, this ability is specific for female genotypes and, as a
rule, results in the development of diploid embryos.

In this work, we would like to present some results which have
some contradictions with the mechanism of haploid induction men-
tioned above. Earlier, it was assumed that the frequency of hap-
loids could be decreased by heterofertilization (Rotarenco and
Eder, MNL 77, 2003). Studying the influence of heterofertilization
on the induction of maternal haploids was one purpose of this
work.

Two inbred lines, A464 and AG19, were crossed with two
males, a haploid inducer and the X28C line (not a haploid inducer).
The males possessed a dominant marker gene R7-nj which
causes a purple scutellum and a “purple crown” of the aleurone
(Nanda and Chase, 1966). Different kinds of pollinations were
performed: simple pollinations of females with the pollen of males,
pollinations with pollen mixtures (made of the pollen of the males
and females in a 50/50 mixture), and repeated pollinations after
24, 48 and 72 hours with the pollen of females (self-pollination).
No fewer than 10 ears were used for each kind of pollination.

The following four types of kernels were obtained (Fig. 1); 1)
yellow kernels (female type); 2) kernels with the full expression of
the R1-nj gene; 3) kernels with colored aleurone (endosperm); and
4) kernels with colored scutellum (embryo). The kernels of the
third and fourth groups are the results of heterofertilization. How-
ever, among the kernels of the third group there were kernels with
haploid embryos. All of the kernels of the third group were planted
and haploids were identified.

@0 0 ¢ @
® 9o ¢

'0 o O o @
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Figure 1. Four types of kernels produced by different methods of pollination.

The results of heterofertilization were more often revealed in
the pollinations where the pollen of the inducer was used. In the
pollinations with pollen mixtures, 3.9% of such kernels were no-
ticed in the A464 line, and 2% in the AB19 line, whereas applying
the mixtures with the pollen of the X28C line resulted in 0.32% and
0.42%, respectively. The frequency of haploids in these pollina-
tions decreased from 12.6% to 10.6% in the A464 line, and from
11.8% 10 3.9% in the A619 line (Table 1).

The frequency of haploids was almost twice as low in the re-
peated pollinations after 24 hours. In the A464 line haploid fre-
quency was 5.2% and in the A619 line it was 6%. There were
relatively high frequencies of heterofertilization when the pollen of
the inducer was used for the first pollination (Fig. 2).
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Table 1. Results of haploid induction and heterofertilization.

Pollinators Aded A619

%, haploids | %, heterofert. %, haploids | %, heterofert.
Haploid inducer 12.6 - 11.8 -
X28C line - -
Haploid inducer (pollen
mixture) 10.6 39 39 20
X28C (pollen mixture) - 0.32 - 0.42
Haploid  inducer/selfed
after 24h 5.2 15 6.0 13
X28C/selfed after 24h - 0.54
Haploid  inducer/selfed
after 48h 12.5 0.35 9.5 0.3
X28C/selfed after 48h - 0.2
Haploid  inducer/selfed
after 72h 10.0 0.68 8.5 0.4
X28C/selfed after 72h - 0.33

Figure 2. Ears of maternal genotypes in repeated pollinations (first pollination--the haploid
inducer or the X28C line; second pollination--self-pollination).

These results indicate that during the induction of haploids a
delay of fertilization occurs, and this was noticed both for the egg
cells and for the central nuclei. In our opinion, the delay of fertiliza-
tion was the reason for the high frequencies of heterofertilization in
the pollinations where the haploid inducer was used.

Producing haploids under the conditions of repeated pollina-
tions at an isolated plot leads to a high level of heterofertilization or
to a complete replacement of early penetrating sperm (carriers of
haploid induction) by normal sperm. Thus, the frequency of hap-
loids is reduced in comparison with manual (artificial) pollinations
(Rotarenco, MNL 76, 2002). However, the frequency of haploids
varies in manual pollinations as well. In this case, a delay of polli-
nation leads to a decrease in the frequency which could also be
caused by the phenomenon of heterofertilization (Rotarenco and
Mihailov, MNL 81, 2007). The highest yield of haploid kernels per
ear was obtained in the manual pollinations of ears with three-day-
old silks. In this case, there was a combination of a maximal fre-
quency of haploids and a good seed set (unpublished).

Whatever the reason for the variation in the frequency of hap-
loids, there is a cardinal difference between the induction of ma-
ternal haploids and apomictic development--the frequency of ma-
ternal haploids is higher in early pollinations, whereas a delay of
pollination leads to an increase in the frequency of apomixis (ac-
cording to the literature).

16

While creating new inducers, it was noticed that the haploid
induction was accompanied by the formation of embryoless and
endospermless kernels. It was revealed that the frequency of
haploid induction of an inducer positively correlated with the fre-
quencies of both embryoless and endospermless kernels resulting
from its self-pollination. By means of the following experiment, it
has been found that only the inducers’ pollen possessed the ability
to induce both embryoless and endospermless kernels, whereas
their female inflorescences (ears) were mostly able to form normal
kernels.

An inducer with a frequency of haploid induction of about 10%
was self-pollinated and crossed with the A464 line. The frequency
of embryoless kernels was 10.2% in the self-pollinated ears, and
0.4% as a result of pollination with the A464 line (Fig. 3).

Figure 3. Ears of a haploid inducer. The two ears on the left are the result of self-pollination,
the other two ears are the result of pollination with the A464 line.

There were a large number of endospermless kernels in the
self-pollinated ears (more than 30%). There were a variety of
endospermless kernels in the pollinations with haploid inducers--
completely endospermless kernels, kernels with reduced en-
dosperms and endospermless kernels with viable embryos.

Significant variation has been revealed among haploids of an
inbred line developed by different inducers. The haploids differed
by the speed of germination in a thermostat and phenotype at the
early stages of growth (up to 4 leaves). One of the possible expla-
nations for those differences could be the influence of hybrid en-
dosperms. A similar effect was observed by Haskell (1960) in
pseudogamous Rubus species and called pseudogamous hetero-
sis.

Our next goal was to compare adult haploids of inbred lines
produced by different inducers. The A464 line was crossed with
three inducers: two of them were homozygous lines (#1 and #2),
and the third one was the hybrid between them (1x2). The A619
line was crossed with the second inducer (#2) and the hybrid in-
ducer (1x2).

Haploids were cultivated in three-row plots. By the flowering
phase, there were 60 to 80 haploids in each plot. Three plant
traits (plant height, leaf length, leaf width) and two ear traits (ear
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length and number of kernel rows) have been measured in the
haploids. There were significant differences in all the traits among
the haploids of the A464 line. The haploids of the A619 line dif-
fered significantly in plant height (Table 2). Besides the differ-
ences in quantitative traits, it was noticed that the haploids differed
in time of flowering.

Table 2. Parameters of quantitative traits of haploids produced by different inducers.

(n) Ad64 (n) AB19

Traits Inducer Hybrid Inducer Hybrid

#1 Inducer #2 Inducer 1x2 #2 Inducer 1x2
Plant 1421431 | 1262422 | 1202421 | 133.4+13 | 125.542.0
height, cm.
';af length, | 536108 | 51.006 46.9:0.7% | 49.2:04 | 47.7406
';;af width, | 67400 | 6704 7.120.1 73506 | 6.920.8
E;’ length, | 102:03 | 8.9+0.2" 9.740.2 102403 | 9.240.4
Number of
kernel 133802 | 116£0.2* | 118202 | 12302 | 117203
rows, no.

It seems unlikely that differences between haploids could have
been caused by the influence of their hybrid endosperms. Most
likely the reason for the variation was partial hybridization with the
inducers, and perhaps, each inducer had a certain degree of par-
tial hybridization. The phenomenon of partial hybridization has
been described in rice and found in sunflower (Faure et al., 2002).
Every year we find aneuploid plants among haploids (Chalyk et al.,
MNL 77, 2003). There is much variation among the aneuploids in
their phenotype; also, they might be sterile or partially fertile and
usually possess the inducer's marker genes. Traces of the marker
genes are being revealed in plants considered haploids, too.
Some researchers believe that such plants are androgenic hap-
loids. However, these haploids have nothing in common with hap-
loids usually obtained after self-pollinations of inducers, either in
phenotype or in the way the marker genes are expressed.

The observations mentioned above can be applied to confirm
partial hybridization during the induction of maternal haploids.
However, based on all the results presented, we cannot be
sure yet that the development of embryos (considered haploid
embryos) occurs due to partial hybridization and that maternal
haploids actually are aneuhaploids, i.e., possess some genetic
information from inducers.

Overall, the results show that the induction of maternal hap-
loids is a rather complex and, at the same time, interesting phe-
nomenon.

COLUMBIA, MISSOURI
University of Missouri

Map locations of the telomeres
--Coe, EH

Tentative positions of the telomeres have been added to the
Genetic 2008 maps in MaizeGDB. The names assigned to these
loci are Telomere1S, Telomerell, etc. Each short-arm end is
assigned a zero coordinate, while long-arm ends are approximated
from available evidence. Wherever possible, placement is inferred
in an anchored contig by evidence in silico for localization of te-
lomere-specific sequences (e.g., pPMTY9ER, pBF266) at one end

of a contig that is oriented correctly. Firmly mapped contigs at the
ends often match well by this criterion, but some contigs do not.
Telomere9S, in particular, is ambiguously placed because of con-
flicts in contig order and relationship to knob probes, presumably
at K9S. Comments with each telomere locus identify the basis of
its placement.

Note: these positions are based on (1) the July 2005 FPC
build; (2) sequenced BACs as of October 2008; and (3) genetic
mapping of other loci in the same contig, e.g., on IBM2 or NAM
maps.

I look forward to receiving feedback on these placements, and
hope that a next-generation placement will be possible for persons
with direct interest in the telomeres when the sequencing project is
completed and a rebuild is done. If matched with a high-density,
high-resolution genetic map — e.g., an enhanced NAM, the cross-
reinforcement between the physical and the cytological and the
genetic map will be substantial.

DEKALB, ILLINOIS
University of lllinois, Urbana

Pollen shed delay, silking anthesis interval (SAl), occurred in
a cool, late season
--Troyer, AF

Corn has an imperfect flower. The female flower becomes the
ear, and the male flower is the tassel. Darwin pointed out that silk
delay after pollen shed is normal in comn varieties to facilitate cross
pollination, which increases plant vigor. The term silk delay also
explains what happens during drought (moisture stress) at flower-
ing time. Fresh corn silks are 90% water; thus, they are sensitive
to water availability. Corn breeders’ selection against silk delay at
high plant densities has been useful to increase hybrid corn’s
drought stress tolerance. Growing degree heat units to pollen
shed is normally very stable with a much lower coefficient of varia-
tion than heat units to silk. Upright leaves have become more
popular in commercial hybrid corn during the last 40 years. | no-
ticed some very unusual flowering of corn while pollinating in my
nursery during this late, cool, 2008 season in northern lllinois. This
is about heat units and flowering in corn.

My breeding starts are typically backcrosses of related, elite
inbred lines. | grew 1600 plants each of six backcross pedigrees
involving four different elite inbred backgrounds at 60,000 plants
per acre, including alleys. | self-pollinated the earliest, strongest
silking 10% of the plants. This year many plants silked strongly,
and | had to wait a day or two or three or more days for the tassel
to shed before pollinating. That's very unusual. The pollen shed
delay plants had their tassels tightly encased in the uppermost two
leaves of the plant. All of my plants had ligules. When | “un-
wrapped” these tassels, the tassels felt cool and damp; they were
water cooled by plant transpiration. I've never seen plants and felt
tassels like these before. This year | saw and handled about a
thousand plants with delayed pollen shed.

My nursery was planted April 24 and emerged evenly in about
10 days. We were 30% short of heat units in May and June was
normal. We never caught up. We had a cool, late season with
timely, ample rainfall. The July 7, 2008 lllinois Weather & Crops,
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vol. 29, no. 19, shows corn tied with 2002 for shortest plant height
in the last 11 years. August 4, no. 23, shows corn two weeks be-
hind the 5-year average for dough stage. My corn grew very tall. |
pollinated inbred plants that appeared to be too tall and too late for
northern Illinois; yet, on those same days, | drove by hybrid comn
fields on the way to work that had not yet flowered. It was a very
unusual season. We had higher than average yields; several ex-
periments on the farm averaged well over 200 bushels per acre.

Is there a lesson? Yes: The delayed, late-shed tassels that were
encased in a leaf or two indicate heat units must warm the tassel
per se to cause pollen formation and dissemination. The plantis a
sufficient enough receptor of heat units to develop the plant and
tassel, but the tassel per se must receive heat units to develop and
shed pollen.

Spring seasons like our 2008 are probably rare.

HONOLULU, HAWAII
University of Hawaii

Branched tassel (Brta) on chromosome 2
--Brewbaker, JL; Yu, H

Tassels of inbred Hi27 and most of our 150 NILs (MNL81:15)
average ~13 branches (Figure 1). Reduced branch numbers oc-
cur only when plants are under biotic or abiotic stress. Several of
our Hi27 NILs display more highly branched tassels (Figure 2), of
which the most prominent are in stocks with chromosome 2 mu-
tants like f and v4. This branching we show to be governed by a
single gene designated Brta.

Tassel branch numbers were recorded in the classic series of
publications on the races of maize. These data are summarized in
Table 1, showing an average of 27.0 tassel branches (both primary
and secondary) for the 251 races included in our survey. The data
were normalized and ranged from 3.6 for Palomero Toluquefio
(Mexico) to 50+ for the Piras of Colombia. Tropical breeders are
very familiar with the large and impressive tassels of many tropical

Figure 1. Normal Hi27 tassel.
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Figure 2. Branched tassel in genotype (fl Brta)*Hi27.

Table 1. Tassel branch number in 251 races of maize.
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varieties and hybrids. The contrast of a 40-branch tropical tassel
with that of B73 (6.0 branches) or of Mo17 (4.7 branches) is most
striking. Historically, temperate breeders have selected inbreds
with small tassels, reflecting the small but significant energy re-
quirements of tassels. This trend continues for tropical plant
breeders. Male-sterile tassels are now seen in many commercial
fields.

In a survey of 60 largely tropical inbreds in the collection of
Hawaii Foundation Seeds (HFS), branch numbers averaged 15.4.
The numbers appeared again to be normally distributed but con-
centrated around their mean (very similar to Hi27, with ~13
branches). Temperate inbreds were generally at the low end of
this range. Environmental effects can be very great. In a trial
planted 11/16/07 under severe winter stress (low light, heavy rain,
yields reduced 75%), Hi27 averaged only 2.8 branches and the
branched NILs averaged only 5.7

Backcross conversions of Hi27 to incorporate the dominant
genes fl (chrom. 2S8-75.7) and v4 (chrom. 2L-87) began in 1969
with MGC stock 63-2370-5/2367-2 (lg gl2 fl v4). Selfing after 6
backcrosses created fl and v4 NILs, each proving to be double
mutants f/ v4. The line selected for f/ alone had highly branched
tassels (20.9 branches), while the line selected for v4 had normal
Hi27 tassels. An additional NIL selected as a floury with white
kernels (y locus on chrom. 6) was also highly branched, and we've
bred a branched floury stock lacking v4.
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Average branch numbers were collected in a generation mean
analysis study planted in February 2008 with parent P1 = Hi27 and
parent P2 = fl v4 (branched). Branch numbers were as follows:
P1=11.1, P2=20.9, F1=16.0, F2=16.1, B1=13.1 and B2=16.5.
However, seeds were classified as normal or floury before plant-
ing, and the data were as follows: F2, 16.6 floury vs. 15.5 normal;
B1, 15.3 floury vs. 11.0 normal; B2, 17.3 floury vs. 15.8 normal. A
GMA analysis revealed no significant non-additive effects. F2
segregation could generally be interpreted as a 1:2:1 affected by
the linkage of floury and the branching locus.

It is inferred that the branched tassel trait is governed by a
single locus that we've designated Brfa (“branched tassel”). We
chose to symbolize branched allele as the capitalized Brta with
normal as brta. The locus is on chromosome 2 and suspected to
be somewhere between v4 and fl. No other NILs we have on this
chromosome show branched, including sk (2-57) and gs2 (2-50).
Inheritance is simple and dominance absent. The brt phenotype
bears no resemblance to described loci ub (unbranched) and fd
(thick tassel dwarf), nor does it lead to seed-bearing flowers in the
tassel as in the highly branched ramosa mutants. Several genes
greatly reduce or eliminate tassel branching (ad1, baft, Ig1) but
none are in this region. The relevant NILs are now designated (ff
Brta v4)*Hi27 and (I Brta v4)y"Hi27.

Double-cob (dbch) on chromosome 1
--Brewbaker, JL

Conversions of Hi27 to the variegated-pericarp allele P-vv were
initiated in 1967 using Maize Coop Stock 63-2656-2/2655-5, a
stock showing variation at the following loci: A1, A2, C, et, Ig2, R
and P. In a somewhat sophomoric way, we began a series of 10
backcrosses to Hi27 together with an extensive series of selfs and
sibs aimed at preserving only the P-vv (with its Ac insertion). The
“pure line” P-vv inbred has always been uniquely semi-dwarf, nar-
row-leaved, poor in seed set and irregular in expressivity of varie-
gations.

In 2001, in the 23rd cycle of breeding P-vv, we observed four
sister lines with a trait we named double-cob (Figure 1). The mu-

N

Figure 1. Phenotype of Hi27 near-isogenic line (dbch P-ww)"Hi27.

tant cobs normally split at the tip into two or three arms, and were
not highly competent at filling seed. However, the trait proved to
be considerably more stable than P-vv and to be inherited as a
simple recessive. The linkage of the two loci is inferred from many
of these segregations, but mapping has not been done. The dou-
ble-cob trait has been carried through more backcrosses to Hi27
(which is P-ww) and a series of selfs to produce three sub-lines--
(dbeb P-ww) AHi27, (dbcb P-vv) Hi27 and (dbch P-rw) AHi27. All
of these NILs are otherwise identical to recurrent parent Hi27
(Brewbaker, Crop Sci. 37:637, 1997) in maturity, color (e.g.,
bronze tassel), disease resistance, tassel and kernel type, etc.
None of the 14 other chromsome 1 mutants among our NILs show
the double cobs.

Floppy tassel (Flta) on chromosome 9
--Brewbaker, JL; Yu, H

Tassels of Hi27 and most modern inbreds are relatively erect in
appearance (see accompanying article on branched tassels). In
contrast, a tassel with lax branches that we characterize as
“floppy” is rather common among tropical maize varieties. Breed-
ers of popcorn and of waxy Asian maize (“glutinous” or “sticky”
corn) also find such “floppy” tassels to be the norm, as we do also
in our breeding of popcorns.

The floppy tassel trait (Figure 1) segregated monogenically in
our conversions of inbred Hi27 to the gene wx (chrom. 95-47.9).
The mutant originated from MGC stock 70-1000-3/999-3 (wx-a),
and had 6 backcrosses through 24 generations of breeding to
Hi27. Floppy tassel was also observed in our digenic NIL with

Figure 1. Floppy tassel of wx"Hi27 near-isogenic line.
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genes bz C (chrom. 9S-22.5, 16.2) that originated from MGC stock
68-1238-5/1238-4 and had seven backcrosses to the parent.

Branch angle averaged 50.1 degrees in the wx and bz C NILs
(based on branches at center of the tassel). In contrast, the recur-
rent Hi27 parent had an average branch angle to the central spike
of 31.7 degrees. The floppy trait was not accompanied by longer
tassel branches, but it did increase the apparent spread or diame-
ter of the tassel. The branched-tassel mutants described in the
accompanying article had a much lower branch angle (15 to 20°),
as did our Hi27 NILs such as ra2 and g1 (6°).

Hybrids of our wx and bz C NiLs with parent Hi27 both ap-
peared to be intermediate to the parents, with branch angle aver-
aging 44.8 degrees. Preliminary studies of advanced generations
verified monogenic segregations and also inferred lack of domi-
nance at the locus. We've designated the locus fita and the floppy
allele with the capitalized Flta. We suspect the locus to be be-
tween loci C and wx on chromosome 9. None of our other NILs for
mutants on chromosome 9 (including bf, bk2, bm4, dt, sh, yg2)
have floppy tassels, nor does our multiple mutant stock C sh bz
WX.

A very floppy tassel also characterizes one of the major in-
breds in our silage-breeding program, Hi58, which we derived from
Kasetsart's Thai inbred Ki14 (Brewbaker and Josue, Crop Sci.,
2007). Hybrids of Hi58 are always “semi-floppy”, as also are hy-
brids of our Chinese waxy and Indiana popcorns. Since the waxy
gene traces to Chinese origin, where waxy maize is a recognized
delicacy, the floppy tassel gene may also have its origin in this
germplasm. We've a large breeding program for Hawaii of waxy
vegetable maize, and all are floppy-tasseled. We continue to
evaluate advanced progenies for linkage involving the floppy tas-
sel mutant and crosses with the vegetable waxy and popcorn
types.

IRKUTSK, RUSSIA

Siberian Institute of Plant Physiology and Biochemistry
NOVOSIBIRSK, RUSSIA

Institute of Chemical Biology and Fundamental Medicine

Different types of protein phosphatases in inner and outer
membranes of mitochondria
--Subota, IY; Arziev, AS; Nevinsky, GA; Konstantinov, YM

The protein phosphorylation/dephosphorylation of maize mito-
chondrial proteins in organello was investigated. The goal of this
study was to compare the level of protein kinase and protein phos-
phatase activity between intact mitochondria and mitoplasts (or-
ganelles without the outer membrane). The mitochondria were
isolated from 3-day-old etiolated maize seedlings (hybrid
VIR42MV) by a standard method of differential centrifugation.
Protein phosphorylation assays were carried out according to
Struglics et al. (FEBS Lett. 475:213-217, 2000) with the use of
[y32P] ATP (specific radioactivity was 6000 Ci/mmol). Consider-
able differences were found in the level of protein phosphorylation
between intact mitochondria and mitoplasts (Figure 1). The incor-
poration of 32P-label was 7261 + 461 cpm/mg of protein in the
case of intact mitochondria, and 106410 £ 16509 cpm/mg of pro-
tein in the case of mitoplasts. Thus, the presence of the outer
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Figure 1. The total activity of protein phosphorylation in maize mitochondria and mitoplasts.

membrane was associated with an extremely low level of phos-
phorylation activity of mitochondrial proteins.

These results could be explained by the presence of different
types of protein phosphatases in inner and outer membranes of
mitochondria of higher plants. This suggestion was supported by
the fact that the effects of inhibitors of protein phosphatases NaF
and endothall were different in intact mitochondria and mitoplasts.
It was proposed that plant mitochondria possess two types of pro-
tein phosphatases. One type is “substrate” phosphatase. The
function of substrate phosphatase is to dephosphorylate most of
the phosphoproteins. The other type is the phosphatase of protein
kinase. Some mitochondrial kinases may exhibit activity only in
dephosphorylated form.

The results of our study suggest that the outer membranes of
maize mitochondria contain more “substrate” protein phosphatases
than the submitochondrial fractions (inner membranes and ma-
trixes). The physiological importance of this phenomenon is not
clear.

This work was supported by the Russian Foundation for Basic
Research (08-04-01426-a) and the Integration Project of the Sibe-
rian Branch of the Russian Academy of Sciences No. 6.

ITHACA, NEW YORK
Cornell University

Barbara McClintock’s contributions to Biological Abstracts:
Another Cornell connection
--Kass, LB

| previously published an annotated list of Barbara McClin-
tock’s publications in the MNL (Kass, MNL 73:42-48, 1999). Here |
supplement the listing with reviews, written by McClintock, cover-
ing the latest literature for the innovative new journal Biological
Abstracts during her early career at Cornell University and summa-
ries of her pioneering work completed years later at Cold Spring
Harbor, Long Island, New York (Table 1).

McClintock is most noted for her discovery of transposable
elements in maize for which she was awarded the Nobel Prize in
Physiology or Medicine in 1983. Her early contributions to the
cytogenetics of maize are often overshadowed by her Nobel
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Table 1. Biological Abstracts authored by Barbara McClintock between 1927 and 1956.

1) McClintock, B. 1927. [Abstract #] 2047. KISSER, J. On Kernschwarz and its serviceability
for botanical purposes (Uber Kernschwarz und seine Anwendungsmoglichkeit fur botanische
Zwecke). Zeitschr. Wiss. Mikrosk. 43(1):116-119, 1926. Biological Abstracts, vol. 1.

2) McClintock, B. 1927. [Abstract #] 2052. NODA, KOI. The chromosomes of R[umex] scutatus
(Uber die Chromosomen von Rumex scutatus). Jpn. J. Bot. 3(1):21-24, 1926. Biological
Abstracts, vol. 1.

3) McClintock, B. 1928. [Abstract #] 106. SCHWEMMLE, J. The hybrid Oenothera berteriana X
Onagra (muricata) and its cytology (Der Bastard Oenothera berteriana X Onagra (muricata) und
seine  Zytologie). Jahrb. Wiss. Bot. 66 (4):579-595, 1927. Biological Abstracts, vol. 2.

4) McClintock, B. 1928. [Abstract #] 8915. LAIBACH, F. Artificial abortions in plants with
respect to their importance for hybrid and hereditary investigation (Kunstliche Fruhgeburten bei
Pflanzen in ihrer Bedeutung fur die Bastard- und Vererbungsforschung). Naturwissenschaften
15(34):696-700, 1927. Biological Abstracts, vol. 2.

5) McClintock, B. 1933. [Abstract #] 17720. IMAI, YOSHITAKA; TABUCHI, KIYOO. The rela-
tive loci of some genes in the variegated chromosome of Pharbitis nil. Zeitschr. Indukt. Ab-
stamm. U. Vererbungsl. 58 (1):166-168, 1931. Biological Abstracts, vol. 7

6) McClintock, B. 1934. [Abstract #] 64. FUKUSHIMA, ElJI. Formation of diploid and tetraploid
gametes in Brassica. Jpn. J. Bot. 5(3): 273-283, 1931. Biological Abstracts, vol. 8.

7) McClintock, B. 1934. [Abstract #] 5174. KOZHUCHOW, Z. A. Uber die Natur der Extra-
chromosomen bei Zea mays L. Zeitschr. Wiss. Biol. Abt. E Planta 19(1):91-116, 1933. Biologi-
cal Abstracts, vol. 8.

8) McClintock, B. 1934. [Abstract #] 7687. McCLINTOCK, BARBARA; HILL, HENRY E. The
cytological identification of the chromosome associated with the R-G linkage group in Zea
mays. Genetics 16(2):175-190, 1931. Biological Abstracts, vol. 8. [Biol. Ab. 8(4, April):840,
Cytology, Plant 1934].

9) McClintock, B. 1934. [Abstract #] 12787. McCLINTOCK, BARBARA. The order of the genes
C, Sh and Wx in Zea mays with reference to a cytologically known point in the chromosome.
Proc. Natl. Acad. Sci. U.S.A. 17(8):485-491. [2 fig], 1931. Biological Abstracts, vol. 8. [Biol.
Ab. 8(6, June/July), p. 1376, Cytology, Plant, 1934].

10) McClintock, B. 1936. [Abstract #] 20257. CHIZAKI, YOSHIWO. Another new haploid plant
in Triticum monococcum L. Bot. Mag. [Tokyo]. 48 (573):621-628, 1934. Biological Abstracts,
vol. 10.

11) McClintock, B. 1941. [Abstract #] 14129. McCLINTOCK, BARBARA. The stability of broken
ends of chromosomes in Zea mays. Genetics 26 (2):234-282, [1 fig], 1934. Biological Ab-
stracts, vol. 15. [Vol. 15 (August-Dec), p. 1264, Cytology, Plant, 1941].

12') McClintock, Barbara. 1946. [Abstract #] 6165. McClintock, Barbara. (Carnegie Inst. Wash-
ington, Cold Spring Harbor, N.Y.) Neurospora. . Preliminary observations of the chromosomes
of Neurospora crassa. Am. J. Bot. 32(10):671-678, 1945. Biological Abstracts, vol. 20. [Vol.
20 (Jan-July), p. 675, Cytology, Plant, 1946].

13) McClintock, B. 1957. [Abstract #] 6784. McClintock, Barbara. Intranuclear systems control-
ling gene action and mutation. Brookhaven Symp. Biol. 8:58-74, 1956. Biological Abstracts,
vol. 31. [Vol. 31 (Jan-Mar), p. 676, Genetics, Animal, 1957].

awarding winning investigations (Kass, Genetics 164:1251-1260,
2003; Kass, Bonneuil and Coe, Genetics 169:1787-1797; Coe and
Kass, PNAS 102(19):6641-6656, 2005). While an instructor in
Cornell's Department of Botany (1927-1931), a post-doctoral re-
searcher at Missouri and Caltech (1931-1933) and a researcher in
the Department of Plant Breeding (1934-1936) at Cornell Univer-
sity, McClintock was invited to submit summaries of current re-
search in biology for their newly established journal, Biological
Abstracts (Table 1). Jacob R. Schramm, Professor of Botany at
Cornell University, was editor-in-chief of Botanical Abstracts from
1921-1925 and founder and first editor-in-chief of Biological Ab-
stracts [now BIOSIS] (1924-1937). This is but one of many land-
mark contributions to American Plant Biology made by Cornellians
over the last century (Kass and Cobb, Plant Sci. Bull. 53(3):90-
101, 2007; Murphy and Kass, Department of Plant Breeding &
Genetics, Comell University, Ithaca, NY, 2007).

Scientists continue to rely on BIOSIS to gain access to current
literature. As a beginning graduate student in the late 1960s, | had
used hard copies of Biological Abstracts for my research, and later
became familiar with the on-line value of BIOSIS. | used this data-

base to find summaries of the work of McClintock and her contem-
poraries (e.g., Coe and Kass, 2005; Kass and Chomet, pp. 17-52,
in Bennetzen and Hake, The Maize Handbook: Genetics & Ge-
nomics, Springer, 2009). Recently, | learned that one may also
use this database to find historically recognized papers, summa-
rized by contemporaneous leaders in the field. This was brought
to my attention in a note published in Mannifest, the Newsletter of
Albert R. Mann Library, Cornell University (Morris-Knower, Manni-
fest Spring 2007 14(2):3, 2007, http://www.mannlib.cornell.edu/
about/news/upload/spring07.pdf ). By typing McClintock’s name
into the “topic” area of BIOSIS Previews one can find a list of ab-
stracts authored by McClintock. The information is not as com-
plete as one would find by examining the original hardbound cop-
ies of the journal (i.e., the month of publication and the page on
which the abstract appears are not included), yet it provides easy
access to the names of authors who summarized research papers,
and one can certainly get complete information by seeking out the
original source in a library (for example, see Table 1, references 8-
9 and 11-13 for the complete source in Biological Abstracts).

It was enlightening to learn of McClintock’s contributions to
Biological Abstracts and to gain an understanding of the impor-
tance of a foreign language requirement for students in the early
20th century. McClintock’s comprehension of the German lan-
guage is reflected by the many papers she read in their original
language and summarized for Biological Abstracts. Although most
of her publications were encapsulated by others (not listed here),
McClintock reviewed five individual investigations for Biological
Abstracts, the last of which appeared in 1957 (Table 1).

ACKNOWLEDGMENTS: | thank: Linda Stewart and Mary
Ochs, Albert R. Mann Library, and Peter Fraissinet, Bailey Horto-
rium Library, Cornell University, for their guidance using BIOSIS;
the Departments of Plant Biology and Plant Breeding and Genet-
ics, Cornell University for logistical support for this study; Ed Coe,
University of Missouri-Columbia, for reviewing the manuscript.

KHUDWANI, INDIA

SKUAST-K Rice Research and Regional Station
SHALIMAR, INDIA

S. K. University of Agricultural Sciences and Technology
of Kashmir

Evaluation and identification of maize for turcicum leaf blight
resistance under cold temperate conditions
--Shikari, AB; Zafar, G

In temperate hilly regions, high infestations of Exserohilum
turcicum (Pass) Leonard and Suggs are encountered, causing
turcicum leaf blight disease that exceeds economically feasible
limits. Disease development is favoured by high relative humidity
(75-90%) and moderate temperatures (22-25°C) during the grow-
ing season. The valley of Kashmir, which is a hotbed for this dis-
ease, lacks varieties of maize resistant to this disease. In spite of
the fact that maize is an important food and fodder crop for the
region, chemical control for the disease is not practiced. This re-
sults in a need to screen for TLB disease resistance in order to
develop high-yielding disease resistant varieties of maize. We
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Table 1. Turcicum leaf blight disease intensity of maize genotypes under epiphytotic field and controlled pot grown conditions.

Disease intensity % Disease intensity % under Log transformed values  Log transformed values Days to 50% silk

S.No.  Name of entry under field conditions controlled pot conditions under field conditions under controlled conditions  emergence Grain yield (t/ ha)
1 GROP-132 76.29 46.56 1.88 1.67 50.00 1.43
2 GROP-172 66.30 34.10 1.82 1.53 54.00 3.97
3 GROP-165 64.00 41.99 1.81 1.62 56.00 4.24
4 GROP-104 69.76 32.97 1.84 1.52 54.00 1.32
5 GROP-104 wh 68.13 32.26 1.83 1.51 54.00 0.80
6 GRIL-4048 68.12 35.91 1.83 1.56 61.50 240
7 GRIL-3714-2 45.31 30.50 1.66 1.48 68.50 3.26
8 GRIL-12-112-1 59.57 43.22 1.78 1.64 64.50 3.10
9 NDSAB(M)C7 49.21 40.88 1.69 1.61 58.00 5.67
10 NDSM(8)WN 52.45 39.95 1.72 1.60 59.00 5.89
1 TL99A 1101-1 34.41 44.44 1.54 1.65 83.00 4.50
12 TL1111 1X2 34.60 47.98 1.54 1.68 84.00 6.15
13 TL99A 1101-3 27.25 40.70 1.44 1.61 84.00 4.27
14 TL99A 1102-6 30.62 38.66 1.49 1.59 91.00 5.07
15 TLOOB 6135 33.35 46.39 1.52 1.67 91.00 5.61
16 TL 2000 B 6313 18.18 34.18 1.26 1.53 95.00 4.82
17 TL99 6119 20X19  23.93 38.32 1.38 1.58 81.00 4.07
18 TL99B 6119 6X5 23.71 31.36 1.38 1.50 68.00 4.16
19 Pob-800 41.60 34.03 1.62 1.53 69.00 4.76
20 Pob-845 50.44 40.46 1.70 1.61 58.00 4.16
21 Pob-86 C5 44.30 40.98 1.65 1.61 70.00 4.99
22 Sint-1 41.50 40.40 1.62 1.61 77.00 3.92
23 Sint-2 36.11 35.81 1.56 1.55 73.00 271
24 Sint-3 38.73 4143 1.59 1.62 73.00 2.75
25 Sint-4 46.29 53.87 1.67 1.73 74.00 244
26 RS-11 29.17 25.74 1.46 1.41 60.00 2.39
27 RS-12 31.40 15.49 1.50 1.19 60.00 267
28 RS-14 2573 22.84 1.41 1.36 71.00 5.29
29 RS-15 31.88 22.48 1.50 1.35 70.00 4.58
30 Ht-1 12.66 14.91 1.10 1.17 74.00 0.63
31 Ht-2 10.23 12.60 1.01 1.10 75.00 1.76
32 Ht-3 13.23 18.34 1.12 1.26 73.00 0.78
33 Ht-N 28.09 17.61 1.45 1.25 79.00 0.88
34 NIAS-5 29.28 36.79 1.47 1.57 71.00 2.78
35 NIAS-13 42.16 34.28 1.62 1.54 73.00 0.87
36 NZ-3 58.61 57.68 1.77 1.76 63.00 1.26
38 Nz-7 56.83 50.22 1.75 1.70 58.00 2.59
39 Nz-8 45.82 38.38 1.66 1.58 61.00 263
40 Po-77 39.30 31.01 1.59 1.49 66.00 3.07
41 Po-89 42.21 33.34 1.63 1.52 63.00 2.66
42 NZ-84 53.75 57.61 1.73 1.76 59.00 27
43 MOSSC C15 42.87 51.97 1.63 1.72 70.00 2.75
44 NAC-6004 10.33 31.67 1.01 1.50 99.00 4.45
45 NAC-6002 18.78 29.89 1.27 1.48 80.00 3.75
46 NAI-104 24.84 20.61 1.40 1.31 83.00 1.61
47 NAI-112 7.01 14.99 0.85 1.18 94.00 237
48 NAI-147 8.28 12.29 0.92 1.09 95.00 4.44
49 NAI-151 18.07 44.29 1.26 1.65 75.50 4.79
50 NAI-155 15.88 19.73 1.20 1.30 81.50 1.75
51 VL-41 55.54 46.19 1.75 1.66 67.50 215
52 VL-16 44.90 45.38 1.65 1.66 64.50 3.68
53 VL-Sk-11 27.50 26.81 1.44 1.43 76.00 3.16
54 VL-88 45.95 35.58 1.66 1.55 58.00 3.12
55 VL-Amb-pop 50.26 55.56 1.70 1.74 77.00 1.49
56 FH-3079 32.28 26.36 1.51 1.42 74.00 6.36
57 FH-3186 28.08 21.93 1.45 1.34 73.00 4.09
58 Him-129 42.64 42.23 1.63 1.63 63.00 4.10
59 Vivek-9 17.65 17.56 1.25 1.24 71.00 6.63
60 Surya 48.52 42.60 1.69 1.63 72.50 3.46
61 Kanchan 46.02 43.15 1.66 1.63 68.50 3.26
62 Girija 2.99 4.26 0.48 0.63 79.00 5.61
63 P7xC6 37.50 30.00 1.57 1.48 72.00 3.13
64 P8xC6 33.94 35.30 1.53 1.55 72.50 3.99
65 QL1 46.98 37.83 1.67 1.58 72.50 272
C C6 30.06 33.50 1.48 1.52 74.00 5.38
C C14 38.75 32.98 1.59 1.52 76.50 5.12
C C15 34.59 36.77 1.54 1.57 71.50 479
C Super-1 42.77 38.13 1.63 1.58 72.50 5.11

Mean 37.75 34.80 1.52 1.51 71.46 347

SD 16.64 11.63 0.26 0.19 10.82 1.51

CV (%) 44.08 33.42 17.08 12.76 15.14 43.67

have screened for turcicum blight disease resistance in over 43 for the consecutive years of 2003 and 2004 at SKUAST-K, Shali-
exotic and 19 indigenous genotypes along with 3 local collections mar, Jammu and Kashmir. Turcicum blight reaction of genotypes
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had no relation to their geographical origin.  Ht-monogenic
sources, inbred NAI-147 and composite Girija, were among the
genoypes that expressed resistance to the disease.

The 65 entries were sown in Augmented Block Design along
with 4 checks (viz., Super-1, Cs, C14, and C1s) within 3-rowed plots
having inter- and intra-row spacing of 70 and 25 cm, respectively.
Moderate doses of nitrogen were applied. Nitrogen in too low or
too high quantity leads to increased and decreased disease sever-
ity, respectively, as cited by Bimla (Ann. Biol. 18(2):137-141, 2002)
and Sharma and Mishra (1989). Artificial inoculation in the field
was performed at the 6-8 leaf stage per Ivanova (Ras. Nauki
20(6):119-123, 1983). Plantings during the 2 years were altered
by one month so as to mitigate the influence of early maturation on
disease severity. Similarly, inoculation under controlled plot condi-
tions was done at the 2- and 4-leaf growth stages to rule out the
effects of juvenile sensitivity. Disease intensity was calculated
according to modified McKinney rapid technique as applied by
Horsfall and Heuberger (Phytopathology 32:226-232, 1942). This
technique is based on individually scoring the leaves of a plant into
10 grades depending upon the percentage of leaf area infected.
The severity (%) was calculated as {3 (nV) / (NG)} x 100, where
‘n’ is the number of infected leaves in each grade (1-10, which
corresponds to 10-100% diseased area); V' is the numerical value
of each grade; ‘N’ is the total number of leaves examined; and ‘G’
is the maximum numerical value of infection grades (i.e., 10).
Based on disease intensity, genotypes were categorized into 5
groups as follows (Jeffers, personal communication): 0.1-5% =
resistant; 6-25% = moderately resistant; 26-50% = moderately
susceptible; 51-75% = susceptible; >75% = highly susceptible.

The results of screening germplasm over the two years indi-
cated that turcicum leaf blight (TLB) disease intensity at the field
level exhibited very high correlations (0.81 and 0.72") with those
calculated under controlled pot grown conditions. Genotypes at
serial numbers 47, 48 and 62 (Girija) showed disease intensity
less than 10% at field level. The genotype Girija recorded abso-
lute resistance to the disease under both the screening environ-
ments (Table 1) with disease intensity percentages of 2.99 (0.48)
and 4.26 (0.63) under field and controlled conditions, respectively.
This genotype ranked only 6th for grain yield per hectare with 5.61
tons. The variability ranged from 2.99 to 76.29 and 4.26 to 57.68
percent for disease intensity and from 50 to 99 days for 50% silk
emergence. At least 22 genotypes were found superior to check
composite C6 with respect to disease log score. The genotypes
showing moderate resistance under both the environments in-
cluded RS-14, Ht-1, Ht-2, Ht-3, NAI-104, NAI-112, NAI-147, NAI-
155, and Vivek-9. Smith and Kinsey (Plant Dis. 64:779-781, 1980)
suggested the conferring of resistance by Ht-gene backgrounds.
These Ht-monogenic sources have expressed resistance under
controlled conditions in demonstrations by Leath and Pedersen
(Plant Dis. 70:529-531, 1986), and with the exception of Ht-N, are
known to display the chlorotic type of resistance (Leonard et al.,
Plant Dis. 79:776, 1989) observed in the present study. Popula-
tions NAC-6002 and NAC-6004, procured from the National
Turcicum Leaf blight Nursery, Mysore, were found to be moder-
ately resistant to TLB under field conditions, which has also been
reported by Prabhakar et al. (Current Res. 32:63-66, 2003). The
land races and most of the exotic materials succumbed to the
disease. Disease intensity at the field level was negatively corre-

lated to yield, which corresponds to the findings of Satyanarayana
(Madras Agric. J. 82(40):249-251, 1995), and Sharma and Misra
(Indian Phytopathol. 36(2):255-256, 1983). As expected, early
maturing varieties tend to be more susceptible to disease than full
season ones. This is because late summer conditions coincide
with the log growth phase of early varieties where 70% or more of
the leaf area was infested by the disease. This agrees with the
findings of Patil (Mysore J. Agric. Sci. 13(1):1-4, 1979) that indicate
genetic linkage between TLB resistance and late maturity traits.
Thus there remains a possibility of selecting for early-maturing
resistant lines among the recombinant generations of late-maturing
resistant and early-maturing susceptible crosses. The varieties
Girija, NAI-147, NAI-155 and Vivek-9, showing resistant to moder-
ately resistant reactions to TLB in the present study, are all late
season varieties that could be used as parents in backcross breed-
ing to adaptable, high-yielding (average 50 gha'), susceptible
checks C1s, Cs, C14 and Super-1.

LLAVALLOL, ARGENTINA
Universidad Nacional de La Plata

Evaluation of salinity tolerance at the seedling stage in maize
(Zea mays L.)
--Collado, MB; Aulicino, MB; Molina, MC; Arturi, MJ

Maize (Zea mays L.) is the third most important cereal in the
world after wheat and rice, and it grows under a wide range of
climatic conditions. It is moderately sensitive to salinity and con-
sidered the most salt-sensitive of the cereals (Maas and Hoffman,
J. Irrig. Drain Div. ASCE 103:115-134, 1977). Maize contains
enormous variability (Paterniani, Crit. Rev. Plant Sci. 9:125-154,
1990) in which salinity tolerance may exist. Based on reports for
many crops (Ashraf and McNeally, J. Agron. Crop Sci. 159:269-
277, 1987; Ashraf and McNeally, Plant Breed. 104(2):101-107,
1990; Maiti et al., J. Plant Physiol. 148:741-744, 1996), selection
for tolerance to salinity at the seedling stage appears useful in
selecting for tolerance in saline soils. Previous papers indicate the
effects of salinity treatments on the development of the maize
coleoptile and radicle were considerable (Cicek and Cakirlar, Bul-
garian J. Plant Physiol. 28:66-74, 2002).

This paper examines the presence of genetic variability in salt
treatment of maize seedlings in thirteen populations and eighteen
inbred lines of maize. Seeds were surface sterilized in 1% sodium
hypoclorite solution for 5 minutes, then rinsed with distilled water.
Six caryopses of each genotype were germinated between ab-
sorbent paper in plastic trays. The paper was moistened with
either distilled water (control) or 150 mM NaCl. Each treatment
was replicated two times. A completely randomized block design
was used. Experiments were carried out in a controlled environ-
mental room at 25°C, with 16 h day length and with a relative hu-
midity of 60%. After 12 days of treatment, the seedlings were
harvested. The length for shoot and radicle (LS and LR, respec-
tively) and the number of leaves (LN) were recorded. Shoot and
radicle were separated, and the samples were dried for two days
until constant weight, for dry weight determinations (DS and DR,
respectively).
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The mean values for all traits were compared using the least
significance differences test at a 5% level. Five groups of variation
were found for LS and DR, four for radicle length, and three for LN
and DS (Tables 1 and 2). Length of shoot and dry weight of radi-

Table 1. Average length of shoot (LS), length of radicle (LR) and leaf number (LN) for each genotype.

LS LR LN

Genotype | Mean | Groups Genotype Mean | Groups Genotype Mean | Groups
5 14.5 A 5 18.8 A 16 1.2 A

6 14.0 AB 1 18.0 AB 4 0.9 AB
11 13.2 ABC 19 16.4 ABC 23 0.8 ABC
25 12.5 ABCD 28 16.4 ABC 6 0.7 ABC
16 114 ABCDE | 6 16.4 ABC 22 0.7 ABC
23 11.3 ABCDE [ 24 16.3 ABC 5 0.6 ABC
29 11.2 ABCDE | 2 16.0 ABCD 8 0.6 ABC
8 10.8 ABCDE [ 22 15.5 ABCD 1 0.4 ABC
28 10.6 ABCDE | 13 15.1 ABCD 25 0.4 ABC
10 10.6 ABCDE | 25 14.7 ABCD 10 0.3 BC
31 10.5 ABCDE [ 29 14.6 ABCD 11 0.3 BC
4 10.5 ABCDE [ 10 13.7 ABCD 26 0.3 BC
13 104 ABCDE [ 26 13.6 ABCD 24 0.2 BC
24 10.4 ABCDE [ 23 13.6 ABCD 27 0.2 BC
2 8.8 ABCDE | 31 13.2 ABCD 20 0.2 BC
1 8.8 ABCDE | 27 13.1 ABCD 31 0.2 BC
26 8.6 ABCDE [ 18 12.9 ABCD 2 0.1 BC
22 8.6 ABCDE | 30 12.5 ABCD 7 0.1 BC
19 8.2 ABCDE | 8 12.5 ABCD 13 0.1 BC
15 7.8 ABCDE [ 11 11.8 ABCD 17 0.1 BC
21 7.7 ABCDE [ 14 11.7 ABCD 3 0.0 C
9 7.3 BCDE | 4 11.0 ABCD 9 0.0 C
27 7.1 BCDE | 12 10.9 ABCD 12 0.0 C
20 6.8 CDE 20 9.9 ABCD 14 0.0 C
30 6.5 CDE 7 9.8 ABCD 15 0.0 C
17 6.1 CDE 9 9.8 ABCD 18 0.0 C
18 6.0 DE 16 9.1 ABCD 19 0.0 C
14 5.6 DE 21 7.7 BCD 21 0.0 C
7 5.3 E 3 6.7 CD 28 0.0 C
3 4.9 E 15 5.5 D 29 0.0 C
12 43 E 17 5.2 D 30 0.0 C

Genotypes with the similar letters are not significantly different at the 5% level

Table 2. Average dry weight of shoot (DS) and dry weight of radicle (DR) for each genotype.

cle were useful in identifying a discriminative response to salinity
for the genotypes used.

The technique employed at seedling stages provides a rapid,
accurate and inexpensive method for preliminary screening of a
large number of accessions. Our results allowed the identification
of genotypes with tolerance to saline soils that could be utilized to
understand the genetic basis of tolerance and to accelerate a
breeding programme in the maize.

MADISON, WISCONSIN
University of Wisconsin

Additional results from candidate-gene-based association
mapping in teosinte
--Weber, AL; Doebley, JF

Our previous association mapping study in teosinte was suc-
cessful in detecting associations between genetic variation in ma-
jor regulatory genes in maize and trait variation in teosinte (Weber
et al., Genetics 177:2349-2359, 2007). Encouraged by this initial
success, we have expanded this study by assaying 163 single
nucleotide polymorphisms (SNPs) in 68 additional candidate
genes in these same individuals. These candidate genes repre-
sent genes that have been characterized in maize or genes ho-
mologous by sequence to genes characterized in other plant spe-
cies. We have also included four kernel composition traits (free
lysine content, derived starch content, protein content, and oil
content) in addition to the 13 traits included in our previous analy-
sis.

Methods were identical to those outlined previously (Weber et
al., Genetics 177:2349-2359, 2007). As before, not all marker-trait
pairs were tested; instead, prior knowledge was used to determine
which marker-trait pairs to test. Supplementary materials including
the candidate gene list, trait definitions, and a list of marker-trait
pairs tested, as well as all of our data files (genotypes, pheno-
types, seed source information, principal components and the
kinship ~ matrix) are  available  for  download at
hitp://www.panzea.org.

Of the 1017 marker-trait pairs tested, only 47 (4.6%) had a P-
value of less than 0.05, similar to the expectation under the null
hypothesis (~5%). Of the 47 detected associations, two withstand
correction for multiple testing by the false discovery rate (Q < 0.1,
Table 1). A marker in waxy? and a marker in pbf1 significantly
associate with fruitcase weight (FCWT). Both of these associa-
tions are biologically plausible given what is known about these
candidate genes. waxy1 is a granule-bound starch synthase that
accounts for all amylose production in the kernel (Nelson and Ri-
nes, Biochem. Biophys. Res. Commun. 9:297-300, 1962; Shure et
al., Cell 35:225-233, 1983). It is possible that the association of
waxy1 and fruitcase weight is due to its role in amylose production.
pbf1 is a prolamin binding factor hypothesized to be a transcrip-
tional activator of storage proteins in maize (Vicente-Carbajosa et

Table 1. List of significant marker-trait pairs after correction for multiple testing.

DS DR

Genotype Mean Groups Genotype Mean Groups
1" 544.4 A 4 283.9 A

6 542.4 A 24 198.9 AB

4 528.8 A 31 190.6 ABC

5 494.9 AB 6 184.2 ABC

24 481.9 ABC 28 182.9 ABCD
29 473.5 ABC 14 176.8 ABCD
28 467.7 ABC 8 164.0 ABCDE
8 435.4 ABC 25 154.7 BCDE
23 428.5 ABC 5 148.6 BCDE
13 418.6 ABC 19 146.6 BCDE
10 416.2 ABC 13 144.4 BCDE
16 408.1 ABC 1 140.7 BCDE
25 404.3 ABC 23 135.7 BCDE
31 362.6 ABC 29 128.5 BCDE
21 357.8 ABC 30 1271 BCDE
2 349.6 ABC 21 125.2 BCDE
1 318.2 ABC 7 119.8 BCDE
26 308.6 ABC 22 11.9 BCDE
19 306.1 ABC 16 102.7 BCDE
20 287.3 ABC 1 95.0 BCDE
30 285.6 ABC 20 90.1 BCDE
7 278.0 ABC 10 87.0 BCDE
15 266.4 ABC 3 86.8 BCDE
27 265.2 ABC 2 85.0 BCDE
9 255.0 ABC 26 784 BCDE
22 233.6 BC 27 72.7 CDE
14 2144 BC 12 72.3 CDE
12 210.1 BC 15 69.6 CDE
17 207.1 BC 9 66.8 CDE
18 203.3 BC 17 58.8 DE
3 197.8 C 18 42.5 E

Genotypes with the similar letters are not significantly different at the 5% level
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Traitt Gene Marker Ne R?2 2alop dia P FDRQ
value

FCWT waxy1 PZB00547.3 506 0.014 2.15 -0.339 0.0044 0.0770

FCWT pbf1 pbf1.3 483 0.014 0.975 -0.304 0.0077 0.0770

aNumber of individuals with both trait and marker data.
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al., Proc. Natl. Acad. Sci. USA 94:7685-7690, 1997). Recent work
in rice and wheat has found that pbff does act as a transcriptional
activator of storage proteins in vivo (Hwang et al., Plant Cell
Physiol. 45:1509-1518, 2004). The association between pbff and
fruitcase weight could be a result of the role pbff plays in the regu-
lation of storage proteins. Although these associations seem bio-
logically plausible given what is known, further work will be needed
to validate that these genes do contribute to natural variation of
fruitcase weight in teosinte.

Given the small percentage of associations found to be signifi-
cant after correction for multiple-testing (< 0.2%), we hypothesize
that there are many false negatives among our results. It is likely
that our model, which was conservative in regard to controlling the
false positive rate due to population structure, led to an increase in
the number of false negative associations. We have made our
datafiles available on http://www.panzea.org, as well as deposited
seed from these and other teosinte populations with the U. S. De-
partment of Agriculture North Central Regional Plant Introduction
Station in Ames, lowa, to encourage future teosinte association
mapping studies which have the potential to detect genuine bio-
logical associations which were not detected in this study.

MILAN, ITALY
Universita degli Studi di Milano

Evidence of interaction between mutants of different emp
genes
--Sangiorgio, S; Gabotti, D; Consonni, G; Gavazzi, G

The symbol emp (empty pericarp) refers to the phenotype of a
group of defective kernel mutants with drastic reduction in en-
dosperm tissue production. Here we report an analysis of the
allelic relationship of nine emp mutants. They have different ori-
gins, thus representing independent mutational events. Originally

they were isolated in populations carrying an active MuDR or Spm
and they all behave as single gene mutants. To establish their
allelic relationship we made crosses of each mutant with the oth-
ers. For each of the pairwise combinations of the nine mutants,
pollen from 10-20 plants of a given mutant whose heterozygous
condition was ascertained by selfing, was applied to the silks of
plants representing the selfed progeny of +/emp parents of a dif-
ferent emp isolate. The resulting ears were then scored for visual
evidence of mutant segregation. If only wild-type seeds are ob-
served in all ears produced by this cross, the two mutants are not
considered to be allelic, whereas if some of the ears yield mutants
in about one-quarter of the seeds this is taken as evidence of allel-
ism. Wild-type seeds are then tested further in F2 and F3, the
expectation being that ears should be recovered segregating 3 to
1 for the mutant, or not segregating in a 3 to 1 ratio. If the F2 ob-
tained by selfing non-mutant plants of the F1 progeny includes
ears segregating an excess of mutants (30-40%), this segregation
value, approaching a 9 to 7 ratio, is taken as evidence of het-
erozygosity for two emp mutants in the parental F1 plant, thus
defining two genes. The results of these tests, presented in Ta-
bles 1 and 2, are generally concordant in their conclusions. In two
cases, however, where enough data have been collected, the
results obtained in F1 and in F2/F3 lead to contrasting conclu-
sions, i.e., one gene as inferred from the lack of complementation
observed in F1, and two genes based on the observation of a seg-
regation close to a 9 to 7 ratio, which is expected when the het-
erozygou emp F1 plants identify two genes.

These intriguing results seem to suggest an interaction be-
tween different emp mutants. Technically similar events are re-
ferred to in the literature as second site non-complementation
(SSNC). There are 3 possible explanations for these events:
interaction between two different mutant proteins leading to a toxic
product, the mutant form of one protein sequestering the wild-type

Table 1. Results of the complementation test involving nine independently isolated emp mutants. + and - indicate complementation and non-complementation, respectively. Signs in parentheses

refer to dubious results that need further validation.

emp8075 emp8077 emp8300

emp8376

emp8971 emp9106 empDAP3 emp9475

oL [ Jd— emp4

emp4 + + + +

+

emp8075 - + () )

+

)

(-
emp8077 - + +
emp8300 - +

emp8376

+ |+ [+ =

emp8971
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emp9106
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empDAP3

+
rEE

emp9475

Table 2. Segregation in F2 and F3 of double mutants exhibiting non-complementation in the
F1. Signs in parentheses refer to dubious results that need further validation.

Inferred number

Non complememta- Segregation > 30% of genes from
Cross mode tion in F1 (# of ears) in F2/F3 (# of ears) F1 F2/F3
emp4 x emp9475 9129 14/78 1 2
emp8075 x emp8300 122 6127 (1) 2
emp8075 x emp9475 412 - 1 -
emp8077 x emp9106 14/28 4/35 1 2)
emp8300 x emp8971 115 312 (2) 2
emp8300 x emp9106 9/29 5/36 1 2
emp8376 x empDAP3 | (1)/13 2118 2 2
emp8971 x empDAP3 | 2/20 0/6 1 1
emp8971 x emp9475 4125 2/67 1 1

form of the other protein into an inactive complex, or combined
haplo-insufficiency (Hawley and Gillland, Genetics 174:5-15,
2006). We will test which of these possibilities applies to the cases
reported here.

Desiccation tolerance of maize viviparous mutants
--Malgioglio, A; Quattrini, E; Della Pina, S; Spini, A; Gavazzi, G

In maize, desiccation tolerance is acquired by the embryo at a
precise developmental stage between 20 and 25 DAP (days after
pollination) and is probably related to the maturation process char-
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acterized by the accumulation of storage products and LEA (late
embryogenesis abundant) proteins with a protective role.

Viviparous mutant embryos that are deficient in ABA synthesis
or lack an active vp1 factor do not express the normal set of matu-
ration phase proteins and should not acquire desiccation toler-
ance. To verify this, we applied premature desiccation to develop-
ing vp embryos about 25 DAP, and compared their germination
capacity to sib embryos not subjected to such treatment (Durantini
et al., Heredity 101:465-470, 2008). To this aim, vp and normal
sibling embryos from a segregating ear were excised and trans-
ferred to plant cell culture vessels (Phytatray Sigma) on basal MS
medium containing 2% sucrose solidified with 0.8% agar, or sub-
jected to desiccation and a storage period of 60 days at 5°C be-
fore transfer to the same medium. For the drying treatment, mu-
tant and normal embryos were laid between two disks of blotting
paper within a sterile petri dish and incubated in an oven at 35°C
for 48 hours.

At the end of the treatment, the dishes were sealed with
parafilm and conserved at 5°C with silica gel at the bottom of the
petri dish under the blotting paper. For the germination test, em-
bryos were maintained in a growth chamber at 25°C with a 14/10 h
light/dark photoperiod. Germination was determined after 10 days
of culture. When cultured immediately after their excision, imma-
ture embryos of all mutants tested germinated with a high fre-
quency (95-100%) like their wild-type counterparts (data not
shown). On the other hand, if they were cultured following a pre-
mature dehydration treatment, only vp? and vp70 maintained a
partial desiccation tolerance while the other mutants lost it (Table
1, Fig. 1). In addition, vp5 showed minimal germination, consisting
of primary root protrusion without a shoot.

In contrast to the results presented in this report, White et al.
(Plant Physiol. 122:1081-1088, 2000) showed that induction of GA
deficiency early in seed development, either genetically or via
biosynthesis inhibitors, suppressed vivipary of vp5/p5 mutants
while maintaining desiccation tolerance. However, since we ap-
plied a different protocol to test desiccation tolerance of the vivipa-
rous mutants that did not involve the inhibitors of GA synthesis, the

100

80

60
= wt%

0
m%

0

vpl 5 vp'

0
vp2-366  vp. 7 vpl0-374 w3

N

w3-103  vp*-404
Figure 1. Effect of premature dehydration on germination capacity of wild-type (wt) and vivipa-

rous sib embryos.

Table 1. Germination percentage of homozygous vp mutant embryos. The germination per-
centage of the corresponding wild-type sibs is shown in Figure 1.

+ m

CODE DAP Mutant No. seeds germ % No. seeds germ %
07.50A-2 26 vp1 31 100 30 7
07.01-2 28 vp2-366 10 90 9 0
07.62-15 25 vp5 30 100 30 13
07.21-2,7 2426 vp7 32 97 30 0
06.182 24 vp10-374 24 100 18 78
07.67-7 26 w3 29 83 38 0
07.06-1,2 21,24 w3-103 33 58 17 0
06.51-N 25 vp*-404 20 75 8 0

+and m refer to wild-type and viviparous siblings
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results obtained are not strictly comparable. Furthermore, while
interpreting these data one should keep in mind that the nature
and position of the molecular lesion within the gene might affect
the germination test of the mutant under testing, as clearly shown
by the analysis of the alleles of vp7 (ps?) obtained by Ac inser-
tional mutagenesis (Bai et al., Genetics 175-981-992, 2007). We
also found that vp10-374 mutants exhibiting partial desiccation
tolerance are impaired, to a different extent, in their morphogene-
sis.

These results seem to suggest that acquisition of desiccation
tolerance requires the completion of the steps between carotenoid
production and the late stage of ABA biosynthesis, suggesting a
link between embryo morphogenesis and desiccation tolerance
which should be further investigated.

Another case of second site non-complementation
--Galbiati, M; Gavazzi, G

We observed another case of second site non-
complementation (SSNC) while analyzing the complementation
pattern of d11*, a dwarf mutant inherited as a monogenic trait.
Homozygous d11* plants, which are drastically reduced in stature,
produce andromonecious ears with normal seed set and exhibit a
significant increase in their elongation if grown in the presence of
10 uM GA (Galbiati et al., Maydica 47:169-180, 2002). The pat-
tern of complementation of this mutant with recessive d mutants
reported in the literature (d1, d2, d3, d5 and an1) is unexpected
since it indicates that the mutant complements d3 and an? but fails
to complement d1, d2 and d5. By further testing each of the dou-
ble mutants in the F2 generation, we confirmed allelism of d71*
with d7 and d¥, a surprising result. On the other hand, the selfed
progeny of heterozygous d11*+ d2/+ dihybrids produceed ears
with a 9 to 7 segregation of normal versus dwarfs, a segregation
expected if d2 and d11* define two separate genes. We hypothe-
size that the contrasting results observed in the F1 and F2 genera-
tion could indicate an interaction of the gene products of two
genes as described in our previous report. While germinating
seeds of the 9:7 segregating ears, we noticed that a minority of the
dwarf seedlings had a more pronounced reduction in their elonga-
tion. A similar observation also applied to the F2 progeny of
d117+ an1/+ parents. In the F2 progeny of these heterozygous
double mutants, one-seventh of the dwarfs should be homozygous
double mutants and should yield, assuming an additive effect of
the two mutations, seedlings with a higher reduction in their length
than single gene mutants. This is exactly what we observed and
can be taken as evidence that the two genes have an additive
effect (Table 1, Figure 1).

Table 1. Stature of wild type, dwarf and severe dwarf seedlings and frequency of the severe
dwarf phenotype in the selfed progeny of different double heterozygous combinations. The
d*10/an1 double mutant is included as another example of the detection of severe dwarfs in the
F2.

Double Frequency of severe
heterozygote Seedling elongation (cm) dwarfs (%)

- ; P-value
constitution wild dwarfs severe
(F2) type wa dwarfs observed expected
d*11x d2 18.2 7.2 44 18.7 14.3 0.15
d*11x ant 229 9.4 6.1 15.6 14.3 0.56
d*10x an1 16.6 8.9 45 174 14.3 0.38
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Figure 1. Stature of wild type, dwarf and severe dwarf seedlings in the selfed progeny of
d2/d*11 and an1/d*11 double heterozygotes. Seedling elongation was determined at day ten
after germination by measuring the distance between the scutellar node and the tip of the last
leaf. Each value represents the mean ( std. dev) of three independent experiments.

These results seem to suggest that d11* and d2 or an1 affect
different biological pathways, both of which contribute independ-
ently to seedling elongation. It remains to be explained how d11*
shows non-complementation with d7 and d5, two genes located on
different chromosomes and controlling separate steps in GA bio-
synthesis.

Characterization of a dominant mutation of the Dwarf8 gene
--Pilu, R; Cassani, E; Bertolini, E; Landoni, M; Gavina, D; Villa,
D; Cerino Badone, F; Sirizzotti, A; Casella, L; Lago, C

We have isolated and characterized a new spontaneous domi-
nant dwarf mutation that at maturity shows delayed flowering and
reduced stature, ranging from 60-70% in a W23 NIL (Fig. 1A) to a
40-45% in a W23 X B73 F1 hybrid (Fig. 1B), caused by a reduced
internode length. This mutant also shows thick broad leaves, that
are 25-30% larger than wild type (Fig. 1C), a strong gene dosage
effect on phenotype and a less severe phenotype in comparison
with the D8-1 dominant mutant, as shown in Fig. 1D. The dwarf
phenotype is also easily detectable in the first stage of plant
growth (Fig. 1E) and at maturity shows a tendency to produce
tillers (Fig. 1F). In addition, the dwarf mutant is altered in its floral
development. In fact, stamens are present in the terminal flowers
of the ears (andromonoecious ear); however, they are sterile (Fig.
1G). The dimensions of the silks and anthers in the inflorescence
are bigger by about 40% and 17%, respectively, compared to the
wild type (Fig. 1H, 1). The genetic analysis performed to under-
stand the inheritance of this dwarf mutation demonstrated a mono-
genic dominant inheritance of this trait, and the map position was
established on the long arm of chromosome 1. The results ob-
tained from this analysis showed that D*-1023 maps where D8-ref
was located, and thus the mutation was renamed D8§-1023.

The novel mutant allele was cloned and the alignment with
d8(+) wild type alleles present in the database has shown a mo-
lecular lesion: an insertion of 3bp within the VHYNP domain, lo-
cated in the 5 of the gene near the DELLA domain, which is re-
sponsible for the GA response (Fig. 2). This finding represents the
first evidence of a dominant dwarfing mutation that does not in-

Figure 1. Phenotype of the new dwarf mutant: (A) wild type (left) and D*1023/4+ mutant (right)
whole plants at maturity in a W23 near-isogenic line; (B) wild type (left) and D*-1023/+ mutant
(right) whole plants at maturity in a W23 X B73 F1 hybrid genetic background; (C) leaves, wild
type above and mutant below in a W23 near isogenic line; (D) from left to right D*-1023/4+, D*-
1023/D*1023, D8-1/+ whole plants in a W23 genetic background; (E) wild type seedling (left)
and dwarf (right); (F) dwarf tillering growth habit in a B73 near isogenic line; (G) wild type ear
(left) and dwarf anthered ear (right); (H) mutant silks (above) and wild type silks (below); (I) wild
type anthers (left) and mutant anthers (right).

DELLA domain VHYNP domain

Figure 2. Partial alignment between the d8 wild type allele and predicted proteins encoded by
dominant mutant alleles. The wild type d8 allele is compared with D8-1, D8-2023, D8-Mpl and
D8-1023 dominant mutant allele-encoded proteins with mutant N-terminals. Differences be-
tween wild type and mutant sequences (deletions, insertions and substitutions) are highlighted
in white, and the previously identified highly conserved DELLA and VHYNP domains are
shown.

volve the DELLA domain but is in the not yet well-characterized
VHYNP domain, which is involved in protein degradation. We
have found a new and interesting phenotype and we suggest a
possible future modification of the VHYNP domain of the D8 gene
to modulate plant growth and to shorten excessively tall germ-
plasm, with the aim of improving crop production.

MONTECILLO, MEXICO
Colegio de Postgraduados

Double kernel fruitcases found in teosinte populations
-Kato Y., TA

Teosinte fruitcases traditionally are known to have only one
developed spikelet each because the second one is suppressed
during the ontogeny of the female inflorescence. According to
Galinat (Corn and Corn Improvement, G. F. Sprague (ed.), pp. 1-
47, 1988) the primary step for evolving teosinte to maize was the
reactivation of the second spikelet to form the necessary link be-
tween these two plant taxa and he states that “The pairing of fe-
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male spikelets in wild populations of teosinte occurs at a low fre-
quency. lts significance can be questioned because, rather than
being part of the natural variation in teosinte, it could just be a
result of introgression from corn.”

Recently the author has found these paired female spikelets in
populations of teosinte race Chalco (Figure 1). Two types of “dou-
ble kernel fruitcases”, as the author has called them, were found:
a) fruitcases with the two spikelets in parallel within the single cu-
pule with an indurated outer glume covering each spikelet, as
shown in the middle row of Figure 1; b) two spikelets grown in a
different manner, one within the cupule covered by an indurated
outer glume in the same way as the normal teosinte fruitcase with
a single spikelet, and the second spikelet developing outside the
cupule, due to elongation of the pedicel or rachilla, and covered by
the floral bracts or glumes with a variously indurated outer glume.
Frequently, the outer kernel becomes naked or almost so; the
elongated rachilla is grown parallel to the rachis axis, therefore,
this spikelet usually is positioned at the top of the fruitcase; and
either one of the two spikelets can grow outward from the cupule.
No case with the two kernels growing outside the cupule has been
observed so far (see bottom row in Figure 1).

P99 9 0
W a0 ¥ g

2042863

Figure 1. Normal and double kernel fruit cases of teosinte from
the region of Chalco-Amecameca, State of Mexico-

The parallel orientation of the elongated pedicel of the external
kernel in double kernel fruitcases in relation to the rachis axis,
seems to indicate that they are not a consequence of introgression
from maize into teosinte because the rachilla elongation in maize
is perpendicular to the rachis axis. Besides, as Galinat (Univ.
Massachusetts, Agric. Expt. Sta. Amherst, Bull. No. 585, 1970)
states, “In a hybrid between modern maize and teosinte, the ra-
chilla is shortened and the paired spikelets inclined and partially
embedded within the cupule.” However, because the present re-
port is based on preliminary observations, the maize introgression
hypothesis cannot be discarded completely yet until more detailed
studies are made on these paired spikelet female fruitcases from
teosinte race Chalco populations. In any event, the evolutionary
significance of these findings is that the teosinte populations of
8,000 to 10,000 years ago probably produced the natural variation,
which included the paired spikelet female fruitcases with naked
kernels among other variants, before man of that time, upon ob-
serving this variation was motivated to start domestication of maize
from teosinte. This evolutionary process intermediate between
teosinte and maize is what Galinat (1988) called the “primary step”
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toward the origin of maize by means of “a reactivation of the sec-
ond female spikelet”.

NEW DELHI, INDIA

Indian Agricultural Research Institute
MEERUT, INDIA

Chaudhary Charan Singh University

Molecular characterization of selected maize landraces in
India using Simple Sequence Repeat (SSR) markers
--Sharma, L; Prasanna, BM; Ramesh, B

Intensive efforts have been initiated in the last few years on
phenotypic as well as molecular characterization of the maize
landraces in India. Significant variability in plant, ear, and tassel
characteristics of maize landraces has been observed in North-
eastern and Northwestern highlands of India with relatively less
varietal diversity for those collected from the plains (Prasanna and
Sharma, Indian J. Plant Genet Resources 18:155-168, 2005).

In the present study, a set of 48 Indian maize landraces was
selected for SSR genotyping. These landraces are all important
for breeding purposes, since they are mostly early maturing, with
excellent yield characters and adaptability, along with biotic and
abiotic stress tolerance. The selected germplasm represents di-
verse agro-ecological zones of India, spanning both NEH (29 lan-
draces) and other regions (19 landraces). Thirty were obtained
from the National Gene Bank at the National Bureau of Plant Ge-
netic Resources (NBPGR), New Delhi, and 18 were collected by
the Maize Genetics Unit, IARI, from Sikkim state in the NEH region
in November 2005 (Table 1). SSR analysis employed fluorescent-
dye labeled SSR primers (CIMMYT Applied Biotechnology Cen-
ter's Manual of Laboratory Procedures (http://www.cimyt.org/ABC/
Protocols/manual ABC.html) (Fig. 1).

Table 1. List of accessions selected for molecular characterization.

S.No. Accession State (India)* S.No. Accession State (India)*
1 IML112 HP 25 IML429 Rajasthan
2 IML115 J&K 26 IML436 Rajasthan
3 IML132 Uttarakhand 27 IML452 MP

4 IML181 HP 28 IML454 MP

5 IML196 Manipur 29 IML479 MP

6 IML203 Nagaland 30 IML550 Sikkim

7 IML210 AP 31 IML558 Sikkim

8 IML215 Ar.P 32 IML560 Sikkim

9 IML232 Ar.P 33 IML565 Sikkim

10 IML235 Ar.P. 34 IML567 Sikkim

" IML255 Meghalaya 35 IML587 Sikkim

12 IML267 Sikkim 36 IML588 Sikkim

13 IML282 Ar.P. 37 IML589 Sikkim

14 IML290 Jharkhand 38 IML590 Sikkim

15 IML293 Bihar 39 IML592 Sikkim

16 IML295 Jharkhand 40 IML594 Sikkim

17 IML297 WB 41 IML595 Sikkim

18 IML298 Meghalaya 42 IML602 Sikkim

19 IML321 Bihar 43 IML608 Sikkim

20 IML415 MP 44 IML610 Sikkim

21 IML420 Rajasthan 45 IML615 Sikkim

22 IML423 Bihar 46 IML616 Sikkim

23 IML427 Rajasthan 47 IML618 Sikkim

24 IML428 Rajasthan 48 IML637 Mizoram

*HP: Himachal Pradesh; J&K: Jammu and Kashmir; AP: Andhra Pradesh; Ar.P.: Arunachal
Pradesh; WB: West Bengal; MP: Madhya Pradesh.
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Figure 1. Images of some SSR alleles (seen as peaks) resolved using a MegaBACE DNA
Sequencer: (A) umc1917; (B) phi076.

A total of 547 alleles were detected for 42 SSR markers. We
found, on average, a higher number of alleles per marker (13.0)
(Table 2) than reported in a study on maize populations from
Europe and America using 24 SSR markers (Dubriel et al., May-
dica 51:281-291, 2006) where the average number of alleles ob-
served was 7.8. Similarly, Warburton et al. (Crop Sci 42:1832-
1840, 2002), in an analysis of seven CIMMYT populations and 57
CML lines, reported mean numbers of SSR alleles of 6.3 and 4.9,
respectively. The higher number of alleles per locus observed in
this study indicates considerable diversity among the selected
landraces in India. The PIC values of the 42 SSR loci in the pre-
sent study ranged from 0.18 (phi062) to 0.85 (phi083 and
phi331888), with a high mean PIC value of 0.60, reinforcing the
importance and utility of SSR markers in the study of population
genetics. The frequency of the major allele at each locus ranged
from 0.21 (phi96100) to 0.89 (phi062). Rare alleles (frequency
less than 0.005) were identified at all loci, with an average of 9
alleles/locus.

Genetic relationships among the selected Indian maize lan-
drace accessions are depicted in Figure 2. The distinct feature of
the dendrogram is the grouping of ‘Sikkim Primitives’ into one clus-
ter. ‘Sikkim Primitives’, first described by N. L. Dhawan in 1964
(MNL 38:69-70), have some unique features, including a complete
lack of apical dominance; prolificacy (5-9 ears) with uniformity in
ear size; erect leaves; top bearing habit and drooping tassel (Sa-
chan and Sarkar, MNL 56:122-124, 1982). This landrace stays
green after maturity, and thus serves well for fodder purpose for
the local farmers. The ‘Sikkim Primitive’ landrace is still grown in
remote and isolated villages of Sikkim state in the NEH region.
Accessions from other regions in India were found to form different
clusters, based on geographical region.

Estimation of Wright's F-statistics revealed Fis values ranging
from -0.11 (IML602) to 0.13 (IML592), indicating low levels of in-

Table 2. Marker-wise summary statistics for the selected landraces.

Observed size No. of | Major Allele
S.No. SSR locus range (bp) alleles | Size (bp) Frequency | PIC*
1 nc130 133-148 6 141 0.65 0.46
2 nc133 99-120 4 116 0.54 0.51
3 phi014 140-172 7 158 0.80 0.31
4 phi029 148-162 10 149 0.54 0.57
5 phi031 170-230 17 186 0.38 0.79
6 phi034 120-150 10 123 0.33 0.79
7 phi041 190-220 9 200 0.58 0.59
8 phi046 55-70 7 63 0.49 0.58
9 phi059 140-180 10 153 0.53 0.60
10 phi062 156-162 4 162 0.89 0.18
" phi063 145-191 32 172 0.49 0.67
12 phi065 124-152 12 131 0.29 0.77
13 phi075 199-245 15 228 0.53 0.57
14 phi076 150-180 10 171 0.50 0.55
15 phi079 160-210 " 187 0.24 0.78
16 phi083 110-140 21 125 0.23 0.85
17 phi084 150-162 10 158 0.53 0.65
18 phi090 110-150 7 141 0.83 0.24
19 phi093 282-291 " 288 0.28 0.82
20 phi102228 118-135 9 124 0.66 0.54
21 phi108411 112-128 " 123 0.42 0.68
22 phi109188 140-181 14 165 0.64 0.56
23 phi112 129-170 19 152 0.68 0.52
24 phi115 275-320 18 293 0.52 0.52
25 phi123 115-185 15 145 0.58 0.62
26 phi127 96-135 19 112 0.53 0.67
27 phi227562 302-324 8 308 0.38 0.71
28 phi299852 99-165 19 122 0.37 0.80
29 phi308707 110-160 18 134 0.38 0.76
30 phi331888 115-139 16 119 0.25 0.85
31 phi96100 245-305 22 297 0.21 0.84
32 umc1161 125-160 17 145 0.56 0.64
33 umc1196 129-185 14 148 0.63 0.56
34 umc1266 130-149 10 134 0.86 0.25
35 umc1304 97-141 21 131 0.54 0.62
36 umc1332 108-150 14 145 0.40 0.69
37 umc1367 130-165 7 159 0.87 0.22
38 umc1447 110-127 8 124 0.46 0.56
39 umc1545 60-85 16 80 0.36 0.76
40 umc1917 121-147 " 132 0.53 0.64
41 umc2047 119-140 10 135 0.59 0.59
42 umc2250 135-163 18 152 0.75 0.41

*PIC: Polymorphism Information Content.

bp and PIC determined using FregsR and Fto software (Dubreuil et al., Maydica 51:281-291,
2006) developed under the Generation Challenge Program (GCP) Project titled “Characteriza-
tion of global maize populations: tracking the maize migration route from the center of origin”,
coordinated by CIMMYT, Mexico.
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Figure 2. Genetic relationships among selected Indian maize landrace accessions. Pair-wise
genetic distances were based on SSR allele frequencies determined using Rogers (1972)
distance, followed by cluster analysis using UPGMA; the resulting dendrogram was prepared
using TREEVIEW (Page, 1996). Note the occurrence of ‘Sikkim Primitive’ accessions in a
distinct cluster.
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breeding and negligible non-random mating within each popula-
tion. Significant variation in the Fsr values was found among ac-
cessions, with a mean of 0.38, indicating high genetic differentia-
tion between accessions. AMOVA using Arlequin v2.0 revealed
that 60% of the genetic variation in these accessions was within
the individuals, while 37% of the variation was among populations
within a group.

More extensive efforts are in progress at the Maize Genetics
Unit, IARI, New Delhi, with regard to phenotypic and molecular
characterization of landraces in India. The goals are to identify
‘core collections’ with potential utility in breeding programmes, and
in mining favourable alleles towards influencing productivity and
other target traits.

MUNCIE, INDIANA

Ball State University
NOVOSIBIRSK, RUSSIA
Russian Academy of Sciences

Evolutionary divergence of the genes dek? and Agpsem
(agp1) of Tripsacum and Zea mays
-Mglinets, A; Sokolov, V; Blakey, A; Tarakanova, T

Eastern gamagrass (Tripsacum dactyloides L.), a perennial
cereal, is a distant relative of maize and is found widely throughout
South and Central America, and southern and eastern areas of
North America. Several cytotypes are encountered in nature, dip-
loid (2n=36), triploid (2n=3x=54), tetraploid (2n=4x=72) and hexap-
loid (2n=6x=108) forms. Diploids follow a strictly sexual mode of
reproduction, whereas polyploids are apomictic. ~Hybridisation
among these species may occur spontaneously. Thus, Tripsacum
andersonii J.R. Gray, a Zea (maize) x Tripsacum hybrid with 54
chromosomes which clonally reproduces through budding, has
been found in nature and is considered to be a spontaneous hy-
brid of the two species Tripsacum dactyloides and Zea mays.

Modern maize x Tripsacum hybridisations are also used in
plant breeding, primarily for introgression of various agronomic
traits. These hybridisations have made it possible to improve
maize resistance to high temperatures, to obtain valuable forms of
polyunsaturated fatty acids, and to produce apomictic maize x
Tripsacum hybrids. The use of both molecular mapping and mo-
lecular-cytological methods (FISH) has demonstrated that there is
a high degree of homology between maize and Tripsacum ge-
nomes. Molecular probes derived from maize genes can be used
for marking, or tagging, Tripsacum chromosomes. However, the
precise level of genome homology has yet to be determined.

The goal of this research was to determine the primary se-
quence structure of some Tripsacum dactyloides L. genes and to
compare them to candidate orthologous maize genes. A Trip-
sacum dactyloides L. specimen, 4N=72, was obtained from the
Tashkent Botanic Garden and used as a representative of the
species. This particular specimen is of historic significance in that
it originated from the materials of N.I. Vavilov's expedition. In addi-
tion, this plant accession has also been used to produce apomictic
maize x Tripsacum hybrids.

Total DNA extraction was carried out from young leaves using
cetyltrimethylammonium bromide (CTAB). The DNA was then
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quantitated and used in polymerase chain reaction (PCR) amplifi-
cation of specific fragments. The primer pair used for fragment
amplificaton ~ of  gene  dek?  was  dek1-F  (5-
GGGTGCTTTAACTTCAGTTGCA  -3') and deki-R (5-
GCCANGTTCAAATCCAATAGCTG - 3'). For fragment amplifica-
tion of gene Agpsem, the primers Agp-F (5'- GA-
TATCCCNGTCAGCAACTG T - 3) and Agp-R (5" -
TTTTGGTANTCCATACGGTAC - 3') were used. PCR was car-
ried out in 20 pl of reactions using BIOTAQ™ Red DNA Polym-
erase by Bioline Enterprise and 10 ng of the total DNA. Amplifica-
tion cycle reactions were as follows: initial denaturation — 95°C, 3
min.; amplification for 35 cycles: 949C, 30 sec., annealing — 56°C,
30 sec., extension — 720C, 60 sec.; final extension — 5 min. Am-
plification products were visualized in a 1% agarose gel. Total
maize DNA extracted from accession C435 (VIR Collection, St.-
Petersburg) was used as control. Determination of initial PCR
product sequences was carried out in the Inter-Institutional Centre
for DNA Sequencing, SB RAS, Novosibirsk using a ABl PRISM®
BigDye™ Terminator v3.1 Ready Reaction Cycle Sequencing Kit.
The same primers were used for the sequencing and amplification
reactions. Only part of the initial PCR product sequences were
used in the comparative analysis as determined using direct and
reverse primers. The maize gene sequences used for comparison
were obtained from GenBank (http://www.ncbi.nlm.nih.gov).

Using the primers dek1-F and dek1-R, the expected PCR
product size was 886 nucleotides. The fragment of the putative
Tripsacum dek1 gene was determined to be 797 bases long. Di-
rect comparison of initial sequences of the PCR-generated puta-
tive Tripsacum dek1 gene fragment and that of maize demon-
strated very high homology, i.e., 99%, and only 1% of differences,
for 6 one-nt replacements and 1 three-nt deletion/insertion (Fig. 1).
Three one-nt replacements were localised in an exon region, the
other three were found in the intron region of maize gene dek.
The Tripsacum three-nt deletion was found in the gene exon rela-
tive to maize.

48 264 612
27 161 468 739
T. dactyloides Mm .C.T .. .A..GC..A.T. - .
Zea mays (5066) . A . C . . G. . C . . C. C. ACT.

Figure 1. Comparison of nucleotide sequences for the Zea mays dek1 gene (AY061804) and
the putative PCR-generated dek? gene of Tripsacum. Exons of the Zea mays dek? gene are
shown in grey.

The maize gene dek? (defective kernel1) is approximately 24k
nucleotides long and plays a very important role through its partici-
pation in the structural maintenance and functioning of Ca?* ion
trans-membrane transport channels. For the maize dek? gene,
not only is the whole primary structure known, but also intron and
exon positions, as well as the structure of its protein product.
Therefore, open coding frames may be determined on the primary
sequence of the putative Tripsacum dek1 gene fragment in the
areas corresponding to comparative exons of the maize dek1
gene, and thus it is possible to determine if revealed comparative
sequence differences lead to changes at the level of the amino
acid sequence. As seen in Fig. 2, the difference in position 161
between maize and Tripsacum leads to amino acid replacement.
Replacements at nt positions 468 and 612 do not lead to differ-
ences in amino acids, i.e., they are synonymous. Absence of an
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T. dactyloides DWNLGLCSFRFELLKSRMIVLEVAGT SRAFLISFGVHYW

Zea mays (277) DWNLGLCSFRFELLKSRMIVLEVAGT SRAFLVSFGVHYW (316)

T. dactyloides YLGHCISYAFVASVLLSAAVSSWLSISNPSVARIDALRSTVIKLREGFRRKGONSSSNSS

Zea mays (316) YLGHCISYAFVASVLLSAAVSSWLSISNPSVARIDALRSTVIKLREGFRRKGONSSSNSS (376)

T. dactyloides EGCGSSVKRSSGSVEAGQNGNATDSMYRSNSQSDGVNWSSIPFDRSNSCQEGRSSDKNID

Zea mays (376) EGCGSSVKRSSGSVEAGQONGNATDSMYRSNSQSDGVNWSSIPFDRSNSCQEGRSSDKNID (436)

380
T. dactyloides SARASLAHRSNSCLSAVQDSETAVVSVDRHGDP-TSLVCSSSGLESHGCEPSGS
Zea mays (436) SARASLAHRSNSCLSAVQDSETAVVSVDRHGDPTTSLVCSSSGLESHGCEPSGS

Figure 2. Alignment of the amino acid protein sequences coded by the Zea mays dek? gene (AAL38188) and the putative PCR-generated dek? gene of Tripsacum. Positions in amino acid se-
quence are presented for Zea mays.

39 53 149 202 221 271 285 291
30 48 146 183 206 2643 278 288 297
T. dactyloides (1) ..T..T..A.. AG.. ..-..C..A..C.. GA ..G..T ..G..CT..G..T..C..C.. (308)
Zea mays  (171646) 00 © 608 65 € 55 GA .7T..T..G6G..T.. AG..T ..A .. A .. -— ..A ..C..T..A .. (171953)
308 328 335 349 403 407 456
315 331 348 396 405 441
T. dactyloides  (308) A..A..A..G..A .. - ..  —ommmmo————————— .. G .. ——— .. C..C .. A .. - (456)
Zea mays  (171953) G..T ..C..T ..G .. T .. TTCCTTTTTTTTTTCT A ..GIAG ..A ..A ..G ..CT (172124)
462 501 512 521 572
459 483 507 516 552
T. dactyloides  (456) e Tmmmmmm e .. G .. A .. A ..A .. T .. =-—————- .. A .. T .. A (573)
Zeamays  (172124) GATAATCTAATTAAACCAGTG ..A .. - .. T ..G..C.. GICCTGA .. G .. C .. G (172268)
631 639 666 681 689 720 774
618 633 651 674 687 717 744
T. dactyloides  (573) ..T7 .. 17 .. ¢CT..C..T.. A ..C..C .. C..C .. T .. A .. .. A ..C .. (776)
Zea mays  (172268) ..A .. C ..TC ..A..C.. C ..T..T .. A..T .. C LN« & o T (172471)

Figure 3. Comparison of nucleotide sequences for the Zea mays Agpsemzm gene and the putative PCR-generated Agpsem gene of Tripsacum. Exons of the Zea mays Agpsemzm gene are shown

in grey.

ACT ftriplet in position 739 of T. dactyloides leads to the absence
of a threonine amino acid in the putative protein coded by the
gene studied compared to the known protein product of the
maize gene.

Gene Agpsemzm (agp1, AGP, small, embryo, Zea mays)
encodes the small subunit of embryonic ADP-
glucosophosphorylase in maize. Comparison of sequence
AY032604 (mRNA sequence) and the sequenced maize ge-
nome showed that this gene is located on chromosome 2
(BAC_clones: AC177860.4) position 170446 to 181045
(BAC_clones: AC177860.4-Contig127 : 9462 : 20061 : 1).
Thus, the total length of the gene coding area is more than 10k
bases.

The expected PCR product size was 933 nucleotide pairs
with genomic maize DNA and primers Agp-F and Agp-R. Com-
parison of amplification products obtained using these oligonu-
cleotides and genomic maize and Tripsacum DNAs revealed
one PCR product with a close molecular weight in each case.
The PCR product obtained from genomic Tripsacum DNA was
determined to be 775 bases long. Bioinformatic analysis of the
sequence revealed that it was homologous to genes coding the
small subunit of ADP-glucosophosphorylase in different plant

species. It manifests the highest homology with the small
subunit of embryonic ADP-glucosophosphorylase (AY032604),
indicated as Agpsemzm. Therefore, one can hypothesize that
we have managed to determine the primary sequence of the
putative gene fragment encoding the small subunit of embryonic
ADP-glucosophosphorylase in Tripsacum dactyloides which, in
analogy with maize, is indicated as Agpsem (AGP, small, em-
bryo).

Comparison of the sequence obtained with the Agpsemzm
gene showed that the maize sequence is 824 bases long (Fig.
3). Almost 13% of differences are conditioned by one- and two-
nt replacements, and deletions/insertions of different lengths
(two, four, seven and twenty-one nt long) (Fig. 3).

As intron and exon intra-genic regions have not been deter-
mined for the gene Agpsemzm, thus it may be possible to de-
termine the open coding reading frames, and to see if nucleotide
replacements lead to changes in amino acids in the putative
Tripsacum Agpsem gene in the comparative regions of maize.
Further analysis revealed that all single-nt replacements within
the putative Tripsacum Agpsem gene fragment corresponding to
the second and third maize exons are synonymic (Fig. 4). The
two-nt replacement “GA” in maize for that of “AG” in Tripsacum
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149
T. dactyloides

LTQFNSASLNRHLSRAYENNIAGYKNEGFVEVLAAQQSPENPNWEQ

Zea mays (132) LTQFNSASLNRHLSRAYGNNIAGYKNEGFVEVLAAQQS PENPNWEQ (177)
T. dactyloides QGTADAVRQYMWLFEEH
Zea mays (177) QGTADAVRQYMWLFEEH (193)

Figure 4. Protein amino acid sequences coded by the Zea mays Agpsemzm gene (NP_001105178) and the putative PCR-generated Agpsem gene of Tripsacum. Amino acid positions are indicated

for Zea mays.

leads to the replacement of a glycine (maize) with a glutamine acid
(Tripsacum).

The major differences between the nucleotide sequences of
the maize Agpsemzm gene and the putative Tripsacum Agpsem
gene were observed in the intron regions, whereas the coding
sequence remains conserved. However, by comparison, the se-
quence differences found in both introns and exons between the
maize dek1 gene and putative Tripsacum dek1 gene were not as
varied. This fact is both very interesting and points to the need for
further research.

PANTNAGAR, INDIA
G. B. Pant University of Agriculture and Technology

Studies on secondary traits of maize inbreds, hybrids and
composites across environments
--Devi, P; Singh, NK

Yield stability, as a selection trait in plant breeding programmes
as well as in evaluation trials, is constantly gaining importance
over yield capacity. This is especially important where environ-
mental conditions vary considerably.

The present study was undertaken during the monsoon season
of 2007 in three environments: normal conditions, low nitrogen and
irrigated conditions, and low nitrogen and rain (non-irrigated) con-
ditions. Five inbred lines, 10 single crosses and two standard
checks, namely Surya (composite) and Nath Samrat 1133 (hybrid),
were used as experimental materials with the objective of identify-
ing stable genotypes for the secondary traits, anthesis-silking in-
terval (ASI) and days to 75% ear leaf senescence. The evaluation
trials were conducted in each environment in a randomized com-
plete block design with three replications at the Crop Research
Centre of the G. B. Pant University of Agriculture and Technology,
Pantnagar. The experimental unit was a one row plot 5 m long and
75 ¢m apart, forming a plot size of 3.75 m2 and a plant-to-plant
distance of 25 cm. The stability of the characters for each geno-
type was calculated by regressing the mean values of individual
genotypes on environmental index and by calculating the devia-
tions of the regression coefficients from unity as suggested by
Eberhart and Russell (Crop Sci. 6:36-40, 1966).

The pooled analysis of variance revealed significant differ-
ences among genotypes, environments and their interaction for
both traits. Inbred lines P2 and Ps were found to be the most stable
and desirable, whereas single crosses P1xP2, P2xPs, PsxPs and
standard check Surya were identified as ideal in terms of grain
yield potential and stability parameters for both the ASI and days
to 75% ear leaf senescence (Table).
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Table. Stability parameters for anthesis-silking interval (ASI) and days to 75% ear leaf senes-
cence.

Grain yield ASI (days) Days to 75% ear leaf senescence

(kg/ha)
Genotypes p— — —

X i X i bi S2; X i bi S
Parents
Pop 31 (P1) 769.73 4.09 0.877 0.033 80.50 2.539 11.005**
Pop 446 (P2) 889.29 3.92 0.744 -0.001 78.83 1.735 -0.405
YHP-A (P3) 1009.72 3.50 0.942 -0.043 80.33 1.312 0.378
Pop 445 (Ps) 737.82 2.67 -0.253** -0.054 71.00 -0.423 -0.251
YHP-B (Ps) 858.56 3.17 0.616 2.248* | 78.83 -0.375* -0.546
Crosses
Pix P2 2184.55 2.50 0.471* -0.070 80.50 2.253 0.367
Pi1xPs3 1258.50 4.92 1.397 0.140 78.83 3.851 5.318*
P1x Py 1672.48 4.83 1.196* -0.077 79.83 -0.375* -0.546
P1xPs 1493.96 4.44 1.341* -0.040 80.33 0.047* -0.408
P2xP3 2043.22 4.83 2.429* 0.038 79.94 0.017 0.778
Pax Py 1590.45 3.76 0.418 0.392 79.00 1.126 -0.337
P2 x Ps 1721.28 2.33 0.725** -0.074 79.50 3.095* 0.384
P3x Py 1703.05 4.1 1.849* -0.065 80.17 0.232 0.539
P3x Ps 1861.14 5.17 1.921% -0.077 80.00 -0.142 0.907
P4 xPs 1841.12 3.00 0.471* -0.070 71.33 -2.068" 5.332*
Checks
an Samret | 153057 317 | osor | oom8 | o183 | 2206 2341
Surya 2032.55 417 1.341 1107 | 79.33 1.878 0.080
Mean 1482.23 3.798 1.000 80.12 1.000
SE (4) 219.936 0.373 0.355 1.009 1.430

Expression of unusual characters in ear shoot and tassel of
maize
--Singh, NK; Devi, P; Mishra, P

Maize (Zea mays L.) is a monoecious species that produces
only unisexual flowers in separate male and female inflorescences.
It is one of the most important cereals, with the highest yield poten-
tial and diverse uses from staple food and feed to industrial prod-
ucts like starch and biofuels. It is strongly believed that maize is
essential for global food security. Maize is largely grown under
rainfed conditions where various abiotic and biotic stresses se-
verely affect the genetic yield potential. A global climatic change is
now considered to be underway and is expected to result in a long-
term trend towards changes in environmental conditions. Conge-
nial environmental seasons support optimal development, how-
ever, unfavouable environments influence the genetic architecture
of the plant and reduce yield directly by affecting plant growth and
development, and indirectly by modifying the normal plant pheno-
type. Unpredictability of weather conditions has occasionally re-
sulted in many unusual expressions in plant characteristics in gen-
eral, and ear and tassel characteristics in particular, in maize.
Multiple ears on single nodes are one of the environmentally in-
duced oddities widely reported in maize hybrids grown during 2006
in lowa, lllinois, and Indiana. The expression of multiple ears in
inbred lines, populations and experimental hybrids was also re-
corded in maize grown in the Tarai region of Uttarakhand, India
during the monsoon season of 2007. The twin ear expression on
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single nodes in maize was observed earlier by Hallauer in 1973 in
Sz and Ss progenies of two populations (Hallauer, MNL 58:21-22,
1984). Multiple ears on single nodes were also recorded in low
frequency in different genotypes of maize grown during the mon-
soon season of 2008. In addition, this season also experienced
some other unusual expressions in maize that have an impact
directly or indirectly on grain or green cob yield. The unusual ex-
pressions include the expression of silks in tassel, part of the tas-
sel converted into an ear, plants with terminal ears without any
tassels, sterile bulky anthers and the induction of many ears from
different nodes with rare effective silk emergence. In fact, unisex-
uality in maize occurs through the selective elimination of stamens
in ear florets and by elimination of pistils in tassel florets. The two
general classes of sex determining mutants have been identified in
maize, including those of masculinized ears and feminized tassels.
The endogenous gibberellic acid (GA) has been found to have a
feminizing role in sex determination in maize (Tanurdzic and
Banks, Plant Cell 16:561-S71, 2004). Moreover, reversal of sex-
ual expression in maize has been shown to be influenced by envi-
ronment and heredity (Richey and Sprague, Amer. Nat. 66:433-
443, 1932; Heslop-Harrison, Biol. Rev. 32:38-90, 2008). The un-
usual expressions observed in maize experimental plots planted at
the Crop Research Centre of G. B. Pant University of Agriculture
and Technology, Pantnagar (India) during the monsoon season of
2008 are described in brief on below.

Development of multiple ears on the same ear node. Multi-
ple ears are not unexpected but they typically occur at different
nodes, not on the same node. Often one of the double ears is
smaller, consisting of a few short husks surrounding a tiny cob with
silks. The other ear appears to be full size and not hampered by
the double ear. The smaller of the double ears occasionally sets
some grain. However, in extreme cases of multiple ears, no seed
set will take place and all the ears remain barren (Fig. 1).

Figure 1. Expression of multiple ears on the same node.

Induction of multiple ears on different nodes that lack ef-
fective silks. Some plants were found to have many ears on
separate nodes. In such cases, ears were generally lacking effec-
tive stigmas or silks. As a result, pollination could not take place
and ears remained barren or set very few seeds (Fig. 2).

Figure 2. Prolificacy without effective silk development.

Induction of silk in the tassel leading to a lack of anther
and pollen development. The tassel is the terminal male organ,
consisting of anthers and producing pollen grains for fertilization of
the ovule, which is borne in the so-called lateral ear. In some
plants, glumes were induced to develop stigmas in the tassel in
place of anthers, and therefore, no viable pollen grains were
formed.

Figure 3. Tassels with silk development.

Tassels with both anthers and ears. Some plants were
found to have both sexual expressions in the tassel. Generally,
the tip of the tassel was converted into a small ear that set seed,
whereas the remaining lower portions and other branches of the
tassel developed anthers with pollen grains of very low viability.
(Fig. 4).

Figure 4. Tassel with both anthers and ears.

Induction of terminal ears in place of lateral ears. Maize
plants normally consist of terminal tassels as male inflorescences
and lateral ears as female inflorescences. In some of the plants,
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however, the terminal tassels were entirely modified into small
single ears in place of tassels. The ears were small with few
seeds (Fig. 5).

Figure 5. Terminal ears in place of tassels.

Compact sterile tassels with swollen glumes. Some of the
plants showed compact tassels with bulky glumes and few stigmas
emerging. Such types of tassels do not have viable pollen grains.
Some of the glumes of the tassel also induced silk in place of an-
thers, and of these, few were able to pollinate and set individual
grain (Fig. 6).

Figure 6. Tassels with bulky sterile glumes.

The unusual expressions in ear and tassel are suspected to be
due to environmental factors. The monsoon season of 2008 was
peculiar in terms of rainfall at regular intervals starting from the 2nd
fortnight of June to mid-September 2008. Due to excess soil mois-
ture, it became difficult to perform inter-cultural operations prop-
erly. The plants received less sunlight and also experienced low
temperatures due to cloudy weather and frequent rainfall during
the cropping season. Richey and Sprague (1932) reported the
role of environment, i.e., shorter daylight periods and lower tem-
peratures, and heredity in the development of silks in the tassels.
Heslop-Harrison (2008) also shared the viewpoint that low tem-
peratures, particularly when experienced through the dark period
of the daily photoperiodic cycle, promote female sexual expression
and depress male. The frequencies of the unusual expressions
described above were extremely low. In case of widespread oc-
currence of these kinds of characteristics, the quality as well as the
quantity of the maize grain or green cob will certainly suffer.
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Influence of low nitrogen and excess soil moisture stress on
yield of maize inbreds and their hybrids
--Massey, P; Warsi, MZK

Nitrogen fertilization in agriculture has emerged as a serious mat-
ter of world concem. Recent statistics on N fertilizer consumption
patterns show the average application of N in developed countries is
250 kg ha', while in developing countries it is82 kg ha-', and in sub-
Saharan African it is as low as 5.0 kg ha'! (Sasakawa Africa Assoc.
News|. 18:4-5, 2002). Indian soils are characteristically low in or-
ganic matter and N. In India, water logging is also an important con-
straint for crop production. Out of a total of 6.55 million hectares of
maize, about 2.5 million hectares are affected by an excess soil mois-
ture (ESM) problem that causes an average 25-30 percent loss in
national maize production every year (Directorate of Maize, Annual
Maize Workshop, Kanpur, India, April 5-9, 2001; Bhan, Indian J.
Agric. Res. 11:147-150, 1977; Howell and Hiler, Trans. ASAE
17(2):286-288, 1974). Carter et al. (Trans. ASAE 33(4):1203-
1207, 1990) reported that yield reductions from 9 days of ESM
during the vegetative and tasseling/silking stages can be as high
as 77 and 61 percent, respectively. For June plantings, ESM may
coincide with flowering, which may interfere with normal pollination
behavior and seed setting (Savita et al., J. Plant Biol. 31(1):29-36,
2004). Therefore, it would be desirable to develop maize cultivars with
increased resistance to ESM conditions and with improved N-use
efficiency. For purposes of this report, a yield reduction of 25 per-
cent or more is categorized as undesirable. Our results indicate
we have ESM tolerant genotypes.

The materials consisted of 12 lines, 4 testers and their 48
crosses and were evaluated under low-N, excess soil moisture and
normal conditions in Randomized Block Design during the mon-
soon season of 2007 at the Crop Research Centre of the Univer-
sity. The experimental plot consisted of 5-meter rows, with be-
tween row and within row spacing of 75 cm and 25 c¢m, respec-
tively. For the low-N trials, 40 kg N ha-' was applied. For the ESM
trials, water-logging treatment was given at the knee-high growth
stage for 6 days, with continuous submergence to about 5 cm.
After 6 days of flooding, water was drained out of the plots.

Analysis of variance for yield under normal, low-N and ESM
conditions revealed that mean squares for all genotypes studied
were highly significant, clearly indicating the existence of genetic
variability in the genotypes.

Estimation of yield loss in low-N conditions. The percent yield
reduction varied from 0.37 per cent in LsT1 to 83.25 per cent in
L7T1. While most of the hybrids showed relatively more suscepti-
bility to low-N stress than inbred lines, this is likely due to reduced
N-requirements associated with the short plant stature and lower
yield potential of the inbreds. Among the lines, the highest reduc-
tion was recorded in L11 (56.36 percent) with the lowest reduction
in L2 (9.31 percent). Among testers, the highest reduction of 16.26
percent was reported in T1 and the lowest reduction of 4.3 percent
was observed in Ts. The crosses with low yield reduction in com-
parison to normal were L1T4 (0.7 percent), LaT2 (1 percent), LeTs
(3.8 percent) and LoT2 (4 percent). Six lines and 5 single cross
hybrids showed yield reduction more than 25%, whereas the re-
maining test materials exhibited less than 25% yield reduction
under low N conditions (Table 1).
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Table 1. Yield reduction in genotypes under low-N and ESM conditions.

Genotype [ %yield reduction | Response | %yield reduction | Response | Genotype | % yield reduction | Response | % yield reduction [ Response
Low-N LowN | ESM ESM | | Low-N | LowN ] ESM | Esm
POB. 33 Cs-12-2-1-1-2-2 (L1) 39.58 S 59.02 S LsT4 2.55 T 32.71 S
POB. 33 Cs-12-2-1-2-2-5 (L2) 9.31 T 20.35 T LsT, 3.02 T 30.09 S
POB. 33 Cs-142-1-6-1-1-4 (Ls) 12.16 T 58.29 S LsTs 7.86 T 30.05 S
POB. 45 Cg-86-1-3-7-6-4 (L4) 13.74 T 2248 T LsT, 32.39 S 70.63 S
POB. 45 Cg-45-2-6-1-2-7 (Ls) 23.16 T 42.22 S LeT4 15.87 T 27.84 S
POB. 45 Cg-269-2-4-6-3-3 (Ls) 11.64 T 23.08 T LeT> 9.69 T 25.92 S
POB. 45 Cg-86-1-1-7-5-1 (L7) 20.89 T 44.41 S LeTs 3.8 T 22.16 T
CLG 1708-1-1-9 (Ls) 40.27 S 37.19 S LeTs 6.62 T 3.32 T
POB. 45 Cg-45-2-6-1-1-1 (Lo) 68.57 S 85.88 S L7T4 83.25 S 50.34 S
POB. 45 Cg-86-1-3-4-5-2 (L10) 27.18 S 30.88 S LT, 3.23 T 19.40 T
POB. 45 Cg-86-1-3-2-2-5 (L11) 56.36 S 65.98 S LsTs 19.97 T 4457 S
POB. 45 Cg-269-2-4-6-6-1 (L12) 33.11 S 58.63 S LTy 18.34 T 29.49 S
POB. 445 ® 58-6-3-B-B-B (T1) 16.26 T 16.22 T LeT4 0.37 T 33.03 S
POB. 446-74-2-B-B-B (T2) 9.68 T 19.18 T LeT> 17.21 T 19.11 T
CML-421(Ts) 43 T 3.87 T LeTs 26.69 S 53.25 S
CML-423(T4) 7.26 T 80.46 S LeTs 6.05 T 35.52 S
LTy 8.82 T 28.25 S LoT4 27.57 S 21.71 S
LiT2 13 T 37.12 S LoT> 4 T 22.88 T
LiTs 17.41 T 45.22 S LoTs 8.1 T 43.40 S
LiTs 0.70 T 26.52 S LoTs 8.89 T 38.26 S
LoT4 6.03 T 45,52 S L1oT1 4.01 T 19.17 T
LoT, 23.96 T 55.3 S L1oT2 5.58 T 51.02 S
LoTs 8.72 T 52.67 S L10Ts 5.42 T 41.35 S
LoTy 5.1 T 39.17 S L1oTs 18.08 T 31.13 S
LsT1 7.34 T 41,53 S LiTs 22.04 T 26.50 S
LsT2 6.13 T 20.30 T LTz 18.68 T 49.89 S
LsTs 20.02 T 55.40 S LiTs 9.64 T 41.94 S
LsTs 5.41 T 4544 S Li1Ts 16.52 T 33.02 S
LaT4 12.90 T 17.70 T Li2T1 6.12 T 39.27 S
LaT, 1.0 T 50.33 S L12T2 28.53 S 84.73 S
LaTs 20.72 T 48.79 S L12Ts 17.79 T 4541 S
LaTy 4.39 T 42.12 S L12T4 11.18 T 21.18 T

Note: S = susceptible (greater than 25% yield reduction), T = tolerant (less than 25% yield reduction).

Estimation of yield losses in ESM conditions. The percent yield
reduction among the crosses varied from 3.32 percent in LeTs to
84.73 percent in L12T2. Crosses with moderate reductions in yield
were LsT2 (19.11 percent), L1oT1 (19.17 percent) and L7T2 (19.40
percent). Among the lines, the lowest reduction in yield was found
in L2 (20.35 percent) and the highest reduction in yield was found
in Lo (85.88 per cent). Among the testers, Ts showed the least
reduction in yield (3.87 percent) and T4 showed maximum yield
reduction (80.46 percent). Excess soil moisture conditions re-
duced the yield of nine lines, 1 tester and 39 hybrids by more than
25%, whereas the remaining test materials showed less than 25%
yield reduction (Table 1).

Kernel carotenoids in 37 maize lines
--Mishra, P; Singh, NK

Vitamin A deficiency is a global problem. Among the three
major cereals, only maize grain contains coloured carotenoid com-
pounds that can be converted into vitamin A in humans and other
animals. Maize exhibits considerable natural variability for kernel
carotenoids, with some lines accumulating as much as 66 ug/g of
dry weight (Brunson and Quackenbush, Crop Sci. 2:344-347,
1962; Buckner et al., Plant Cell 2:867-876, 1990; Harjes et al.,
Science 319:330-333, 2008). The present investigation was un-
dertaken to characterize a set of potential inbred lines and popula-
tions for carotenoid content for further analysis and use in devel-
opment of hybrid with enhanced level of carotenoids.

Thirty inbred lines and 7 improved populations of maize were
characterized for kemel carotenoid content using the extraction
protocol developed by Torbert Rocheford’s Lab (http://www. crop-

sci.uiuc.edu/faculty/rocheford/quick_carotenoid_analysis_protocol.
pdf) and optical density measurement. The total carotenoid con-
tent was found to vary from a minimum of 3.54 ug/g dry weight to
a maximum of 29.27 ug/g dry weight (Table).

Table. Carotenoid content of different maize lines.

S. No. Pedigree Carotenoids | S. No. Pedigree Carotenoids
(1glg) (1glg)
1. Hyd07R-104-6 | 18.29 20. Hyd07R-456-2 | 20.41
2. Hyd07R-300-6 | 12.75 21. Hyd07R-419-2 | 24.52
3. Hyd07R-325-3 | 17.72 22. Hyd07R-421-2 | 17.26
4. Hyd07R-301-3 | 22.35 23. Hyd07R-451-1 | 27.21
5. Hyd07R-456-1 18.15 24. Hyd07R-419-1 | 27.84
6. Hyd07R-301-2 | 23.35 25. Hyd07R-438-4 | 19.21
7. Hyd07R-441-1 | 21.41 26. Hyd07R-445-4 | 29.21
8. Hyd07R-302-1 | 21.55 27. Hyd07R-418-2 | 22.92
9. Hyd07R-325-6 | 23.07 28. Hyd07R-418-4 | 22.21
10. Hyd07R-437-2 | 19.26 29. Hyd07R-443-4 | 27.87
1. Hyd07R-325-2 | 22.58 30. D-131 22.78
12. Hyd07R-408-2 | 29.27 31 D-765 16.55
13. Hyd07R-438-1 | 22.29 32. Kanchan 12.41
14. Hyd07R-302-5 | 26.24 33. Tarun 12.24
15. Hyd07R-300-4 | 27.47 34. Surya 21.24
16. Hyd07R-407-5 | 29.10 35. Amar 24.89
17. Hyd07R-445-5 | 26.10 36. Pragati 14.15
18. Hyd07R-437-5 | 25.72 37. CM-300 3.54
19. Hyd07R-444-3 | 26.98
C.D. (5%) 2.454 2.454
35
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PERGAMINO, ARGENTINA

Instituto Nacional de Tecnologia Agropecuaria
CORDOBA, ARGENTINA

Universidad Nacional de Cordoba

Clustering methods for determining heterotic patterns using
molecular markers
--Ornella, LA; Morales Yokobori, ML; Decker, V; Nestares, G;
Eyherabide, G; Balzarini, M

In hybrid maize breeding programs, efficiency of procedures to
identify inbreds used to develop outstanding single crosses
strongly affects the success of the program (Hallauer and Miranda,
1988). The best hybrid combinations can be identified using in-
formation from diallel (which are prohibitive with large numbers of
inbreds) or topcrosses to testers (Terron et al., Agron. Meso. 8:26-
34, 1997). When a large number of germplasm exists but no es-
tablished heterotic groups are available, genetically similar germ-
plasms can be identified with molecular markers. On the basis of
this information, field trials can be planned more efficiently (Reif et
al., Crop Sci. 43:1275-1282, 2003).

Several studies have been published in the last few years us-
ing molecular markers to study genetic divergence with variable
results (Dias et al., 2004 Genet. Mol. Res. 3:356-368). According
to Reif et al. (Crop Sci. 41:1-7, 2005), the choice of a coefficient for
studying divergence depends on the marker system properties
involved and on the study objectives, among other conditions.
According to these authors, several studies ignore these condi-
tions, especially those related to the coefficient properties, which
are connected to the study objective, which are very important for
decision making considering the proper coefficient to be used.
These studies usually employ the same similarity coefficients for
dominant markers, such as RAPDs, and codominant and multial-
lele markers, such as simple sequence repeats (SSR), even
though some of these coefficients are specific for dichotomic vari-
ables. Most similarity coefficients are based on comparisons be-
tween the occurrence of common and different bands (indicated by
ones and zeros in common in a data matrix), while genetic dissimi-
larity coefficients, such as Roger's modified distance and Nei's
distance, make use of information on allele frequency obtained by
molecular markers, especially microsatellites (Balestre et al.,
Genet. Mol. Res. 7:695-705, 2008; Reif et al., 2005).

Pritchard et al. (Genetics 155:945-959, 2000) introduced the
software, Structure, which has been used with relative success in
maize (Camus-Kulandaivelu et al., Crop Sci 47:887-890, 2007).
Given a value for the number of populations (K), Structure uses a
Bayesian framework to assign lines from the entire sample to clus-
tersin such a way that Hardy-Weinberg disequilibrium and linkage
disequilibrium (LD) are maximally explained (Pritchard, et al.,
2000). The purpose of this study was to evaluate the reliability of
clustering methods based on molecular marker information to re-
place and/or complement topcross trials in assigning lines to het-
erotic groups of temperate germplasm.

For the analysis, we used the results of the molecular charac-
terization of 21 microsatellite loci evenly distributed in the genome
of 26 inbred lines. All lines except one (B73) were developed by
INTA (Instituto Nacional of Tecnologia Agropecuaria) from different
sources (mainly landraces) and belong to the Argentine Orange
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Flint heterotic group. Results were partially published in Morales
Yokobori et al. (MNL 79:36-37, 2005). The entire set of 26 lines
was previously grouped into four heterotic groups by topcross
(Table 1) (Eyherabide et al., Plant Breeding: The Amel R. Hallauer
International Symposium, Blackwell Publishing, pp. 352-379,
2006).

Table 1. Clustering of lines established by topcross (Eyhérabide et al., 2006; Nestares et al.,
1999).

Heterotic Group Inbreds

| B73, Ip17, Ip32, Ip521, p122

i 1p123, Ip153, 122, Ip44, Ip662, Ip70, P1338

i Ip13, Ip146, Ip147, Ip19, Ip199, ZN6

v p38, Ip62, p103, Ip109, Ip110, Ip138, Ip152, Ip140

Cluster analysis was performed using the Unweighted Pair
Group Method using Arithmetic averages (UPGMA) and on the
basis of Modified Roger’s distance (MRD). According to Melch-
inger (The Genetics and Exploitation of Heterosis in Crops, pp.
99-118, 1999), heterosis is a function of the dominance effect of
the QTL and of MRD between parents. Reif et al. (2005) states
that MRD is especially suitable in studies based on (i) the predic-
tion of heterosis with genetic dissimilarities or (i) the establishment
of heterotic groups.

Both distance and clustering were performed using InfoStat/P,
v1.1 (Grupo InfoStat, FCA, Cérdoba Argentina). Four groups were
determined by visual inspection of dendrograms (Table 2). Lines
were also subdivided into 4 genetic clusters using Structure (Prit-
chard et al., 2000). We set the parameter K = 4, the number of
heterotic populations previously established by topcross. Burn-in
time and replication number were both set to 500,000. Results can
be seen in Table 3.

Table 2. Clustering of lines based on UPGMA (Unweighted Pair Group Method with Arithmetic
average) and Roger's Modified Distance.

Cluster Inbreds

1 1p38, Ip44

2 1p152, p1338, ZN8, 1p199, Ip521,Ip117

3 1p138, 1p22, Ip32,Ip62,1p110,Ip19

4 1p103, 1p122, Ip123, Ip109, Ip13, 1p662, Ip153, Ip70, B73, Ip140, Ip146, Ip147

Table 3. Clustering of lines according to Structure software (Pritchard et al., 2000).

Cluster Inbreds

A 1p103, 1p122,, 1p123, 1p22,1p32 , Ip38, Ip44
B B73, Ip110, Ip138, 1p140, Ip19, Ip62, 1p662
c 1p117, 1p152, Ip199, Ip521,p1338, ZN6

D 1p109, Ip13, Ip146, Ip147, Ip153, Ip70

A script in R language (http://www.r-project.org/) was made in
order to determine the best level of agreement between clustering
based on molecular data (this work) and clustering based on top-
cross (Eyhérabide et al., 2006). This allows identification of the
best match between molecular and topcross groups. Concor-
dance was measured by Cohen’s Kappa coefficient (psy package
of R Project). Cohen's kappa measures the agreement between
two raters who each classify N items into C mutually exclusive
categories. K< 0 indicates no agreement whereas 1 indicates a
perfect match. Kappa values ranged from 0.16 to 0.24 (Table 4),
which indicates a fair agreement.

To the present, distance-based methods are most frequently
applied (Reif et al., 2005); however, we found that STRUCTURE
grouping shows better agreement with topcross data than dis-
tance-based methods (Table 4). This could be attributed to: a) the
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Table 4. Rate of agreement between topcross grouping and clusters, based on molecular data.

| Topcross |

UPGMA-Modified Rogers Distance |
0.1612903 |

Structure
0.3346457 |

low cophenetic coefficient (0.65) which indicates the goodness of
fit of the cluster to the distance matrix, and b) the better perform-
ance of Structure per se (Pritchard et al., 2000). All clustering
methods, like most reported in the bibliography, combined molecu-
lar information under the assumption that loci contribute in similar
fashion to heterosis: lines clustered together display similar het-
erotic perfomance independently of the cross under evaluation.
However, it has been reported in testcross trials that QTLs (quanti-
tative trait loci) responsible for grain yield detected with only one
tester were not necessarily detected for the rest of the testers
(Austin et al., Crop Sci. 40:30-39, 2000; Mihaljevic et al., Crop Sci.
45:114-122, 2005). If so, not only markers associated with loci
that positively affect heterosis must be selected for clustering, but
more refined clustering algorithms must be designed in order to
account for tester effects.

Aknowlegments: We would like to thank Dr. E. Tapia
(FCEIyA-UNR-Argentina) for his technical advice.
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Fine mapping and gene expression analysis of de18, a defec-
tive endosperm mutant of maize affecting auxin metabolism
--Lanubile, A; Pasini, L; Marocco, A

The defective endosperm (de) mutants of maize are a class of
mutations affecting the final size and shape of the endosperm. On
the basis of their pattern of accumulation of dry matter and total
proteins in the seed, the mutants are divided into three major
classes showing, with respect to the wild type B37: 1) a reduced
accumulation rate of dry matter throughout the whole grain-filling
period; 2) an initial normal rate followed by an early slowing down,
and 3) an initial lag in the accumulation rate coupled with an early
termination.

The mutant de18 drastically reduces the growth rate of the
grain throughout the period of development time and, at maturity,
the final seed weight is less than one half that of the wild type
counterpart.  Preliminary histological results indicate a normal
number of cells in the endosperm of de18 seed while the cell di-
mensions are altered. It is also known that the auxin IAA levels in
de18 endosperm are several times lower with respect to the wild
type. In fact, during the five developmental stages covering the
most important part of the grain-filling period, namely 12, 15, 20,
30, and 40 DAP, the content of total indole-acetic acid (IAA) in
de18 is at least 15 times lower than in B37. As a consequence,
when naftalen-acetic acid (NAA), a synthetic auxin which mimics
IAA in its biochemical functions and which is not degraded to such
a high extent as |AA, is added to developing seeds, a larger in-
crease in seed weight is observed in the mutant (Torti et al., Theor.
Appl. Genet. 72:602-605, 1986).

The de18 mutant was backcrossed five times with the inbred
B37. Segregation data, obtained from F2 ears, were used to
evaluate the 3:1 segregating ratio by the chi-squared test. The F2
population was selfed and 16 homozygous wild type and 24 mu-

tant F3 families were selected and used for mapping. The Bulked
Segregant Analysis (Michelmore et al., Proc. Natl. Acad. Sci. USA
88:9828-9832, 1991) was applied with 191 EcoRI/Msel primer
combinations in order to find AFLP (Vos et al., Nucl. Acids Res.
23:4407-4414, 1995) markers linked to the mutation. Only AFLP
bands segregating in coupling with the mutant and polymorphic
between B37 and de18 were considered. The polymorphic AFLPs
were also tested in B73 and Mo17 in order to permit their use as
bridges for their integration into the IBM2 reference map, using the
software MapMaker 3.0.

The de18 locus mapped to chromosome 10 bin 10.03 and was
fully linked to the AFLP marker E3443_23, as shown by the ab-
sence of recombinants in the Fs population (Figure 1). Other
AFLP markers, E4335_14, E4539_7, E4335_19, E3537_4,
E3942_17 (all with three recombinants) and E4445_1 (one recom-
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Figure 1. Map position of the de18 locus on chromosome 10 bin 10.03. The arrow indicates
the umc1962 SSR marker in complete linkage with the mutant. AFLP markers are labelled E;
the asterisk indicates the AFLP marker mapped using the NEAR command from MapMaker3.0;
italics indicate AFLPs placed with the TRY command from MapMaker3.0, assigned to a map
interval and reported on the right of the backbone. Map distances are reported in cM.
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binant), resulted in linkage with the mutation. The SSR marker
umc1962, tested on the same segregating population, resulted in
complete linkage with E3443_23, confirming the mapping data
previously described. The region containing de18 was edged by
the SSR markers umc1367 and umc2069 (Pasini et al., Mol.
Breed. 22:527-541, 2008). Furthermore, a QTL for kernel weight
was localized in the same bin 10.03 (Austin and Lee, Theor. Appl.
Genet. 92: 817-826, 1996). The mutant orange pericarp 2 (orp2)
was placed on chromosome 10 bin 10.03, near the SSR marker
bnlg1712, at least 38 cM from de18. Moreover, it is also known
that other candidate genes involved in auxin efflux transports, such
as ZmPIN1a, ZmPIN1b and ZMPIN1c (Gallavotti et al., Plant
Physiol. 147:1913-1923, 2008), were localized on different chro-
mosomes (chromosome 9, 5 and 4 respectively). In the same
manner, the mutant orange pericarp1 (orp1), involved in frypto-
phan biosynthesis, was mapped to chromosome 4.

In order to build a high resolution map around the de18 mutant,
a large F3 population was developed from the cross A69Y x de18.
This population, consisting of 391 homozygous wild type, 52 ho-
mozygous mutant and 188 heterozygous F3 families, will be
screened for recombinants in the interval of flanking SSR markers.
Recombinant pools will be screened with AFLP markers to satu-
rate the region.

Maize long oligonucleotide microarrays (Maize Oligonucleotide
Array Project, version 1, 45k) were used to determine the differen-
tial gene expression between the mutant de78 and its wild type
B37. mRNAs were extracted from seeds at four different stages of
development, 7, 14, 21 and 28 days after pollination, and used to
perform the hybridization.  After normalization and statistical
analysis of data groups, differentially expressed genes were de-
tected. We identified many genes involved in the process of en-
dosperm development and linked to auxin metabolism. To confirm
the accuracy and reproducibility of the microarray results, 4 differ-
entially expressed genes were selected for confirmation by real-
time PCR. The genes selected were: anthranilate phosphoribosyl-
transferase, auxin response factor 8, dull2 starch synthase and
zein alpha precursor 19kDa. The real-time PCR results showed
that the expression trends of these genes were partially consistent
with those derived from the microarray analysis. In addition, DR5,
another gene involved in auxin transport, was tested in quantitative
PCR, but no significant differences between de18 and B37 were
detected.

Mutator-induced alleles at the reduced grain filling1 locus of
maize
--Pasini, L; Lanubile, A; Marocco, A

The defective kemel mutant rgf1, reduced grain filling1, in-
duces alterations in both pedicel and transfer layer development,
resulting in reduced starch accumulation and a final grain weight of
30% that of the wild type (Maitz et al., Plant J. 23:29-42, 2000).
The mutant is dominant, with gene dosage-dependent expression
of the phenotype. Selfing of heterozygous kernels gave rise to F2
cobs on which four classes of kernel size were segregating. rgff
was mapped to chromosome 2 bin 2.04 within a 0.1 cM interval
with the aid of recombinant pools derived from an F3 population of
1406 lines. We report here the isolation of new mutants at the rgf1
locus that we have obtained by tagging using the Mutator (Mu)
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transposable element, in collaboration with the Dipartimento Pro-
duzione Vegetale, University of Milan, Italy (F. Salamini).

A rgf1/Rgf1 strain containing Mu was used as the female par-
ent in crossing with a wild type Rgf1/Rgf1 line. About 2,500 F1
ears were obtained, for a total of 650,000 seeds; we expected to
obtain ears bearing kernels with dosage-dependent reduced size,
half of them with the allelic composition rgf1/rgf1/Rgf1 and the
other half rgf1/Rgf1/Rgf1. Of the 2,500 cobs, 13 carried wild type
kernels, probably arising from Mu insertion within the rgf1 locus: 10
ears harboured one wild type kernel, while sectors of wild type
kernels were observed on the remaining 3 cobs (Figure 1). Plants

11508-10

Figure 1. Phenotypes of three F1 ears derived from the tagging experiment with the putative
wild type Mu-induced kernels indicated by arrows. The new mutants are named 11508-3,
11508-7 and 11508-10.

were grown from wild type kernels and selfed. In six cases
(11508-1, 11508-3, 11508-5, 11508-6, 11508-7 and 11508-10),
the segregation data were compatible with the presence of Mu-
induced alleles. The frequency of these rgf1-Mu dependent alleles
was 9.2 x 106, In the F2 generation, the 11508-1 rgf1-Mu allele
yielded a 3 wild type:1 rgff segregation, which is compatible with
the presence of a recessive rgff allele generated by Mu. This
hypothesis will be tested by crossing 11508-1 to the wild type.
Another group of four putative mutants (11508-3, 11508-5, 11508-
6 and 11508-10) produced F2 cobs with all wild type kernels, sug-
gesting that the insertion of Mu into the rgf1 locus resulted in a wild
type allele. F2 progenies will be developed for each mutant and
wild type individuals will be screened with the two SSR markers
flanking rgf1. It is expected to find the dominant pattern at the
SSR loci in some wild type kernels. For a third type of mutant,
11508-7, the F2 segregation was compatible with a lethal reces-
sive allele caused by Mu insertion. Heterozygous rgf1/rgf1-lethal
individuals and their progenies will be analyzed for germination
capability.
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PIRACICABA, SP, BRAZIL
ESALQ - Universidade de Sdo Paulo

Immunodetection of methylcytosine in maize chromatin by a
denaturating protocol
--Andrade, LM; Fernandes, R; Mondin, M

DNA methylation is an important process in the silencing of
genes and mobile genetic elements. Visualization of cytosine
methylation at different chromatin states is possible using antibod-
ies against DNA modifications. Lysak et al. (Methods in Molecular
Biology, vol. 323: Arabidopsis Protocols) report that the accessibil-
ity of the antibodies to modified DNA is improved when the chro-
matin is denaturated. We have found that using native material,
antibodies do not access the heterochromatic GC-rich blocks near
centromeres of Crotalaria juncea (unpublished). We have applied
the protocol described by Lysak et al., with minor modifications,
using a Pirando variety of maize with a high content of hetero-
chromatic knobs.

Seeds were germinated on water and transferred to Sphag-
num. The root tips were harvested when 1 to 2 cm long, treated
with 8-hydroxyquinoline for 2 hours 40 minutes, fixed with Carnoy
(3 parts of ethanol and 1 part of acetic acid) overnight, and stored
at -20°C until use. For slide preparations, the root tips were water-
washed, equilibrated in citrate buffer and digested for 1 hour in a
mixture of cellulase [9.2 units mL-"] and pectinase [14.7 units mL-].
Root tips were rinsed in cold citrate buffer to stop the reaction.
Single root tips were squashed in 60% acetic acid. For best re-
sults, the coverslip was removed, followed by liquid nitrogen and
air-drying.

Prior to immuno-detection, the slides were baked at 60°C for
30 minutes, washed 2x5 minutes in 1x PBS, post-fixed 5 minutes
in 4% paraformaldehyde in 1xPBS, followed by washing twice, for
5 min each, in 1x PBS, then an alcohol series (70%, 90% and
100%), and finally air-dried. The hybridization mixture was applied
as 50 ul to each slide, covered with a glass coverslip and denatu-
rated using a hot plate at 75°C for 10 minutes. Slides were imme-
diately chilled 5 minutes using 1x PBS at 0°C or less, and the
process repeated one time. The slides were blocked with 1% BSA
in 1x PBS, and incubated1 hour in a moist 37°C chamber. The
primary antibody, sheep anti-5° methylcytosine (Fitzgerald), diluted
1:500 in 1x PBST, was applied to each slide, and incubated 1 hour
in a moist 37°C chamber. Excess primary antibody was removed
with two 5 min washes in 1x PBST, then the second antibody,
rabbit anti-sheep-FITC, was diluted 1:250 in 1% BSA, applied and
incubated 1 hour in a moist 37°C chamber. The washes were
applied as described for the primary antibody. Then, the tertiary
antibody, goat anti-rabbit-FITC, diluted 1:125 in 1% BSA, was
applied and incubated 1 hour at 37°C in a moist chamber. Slides
were finally washed in 1x PBST, air-dried and mounted in Vec-
tashield (Vector) with DAPI. A Zeiss Axiophot-2 epifluorescence
microscope with appropriate filter was used for viewing, images
were digitalized by a CCD camera, processed using ISIS Metasys-
tems software and Adobe Photoshop.

In the diploid interphase nucleus depicted in Figure 1A, 1B,
and 1C, two quenched regions correspond to the nucleus, with
heterochromatic blocks appearing as very bright spots. Methylcy-
tosine appears widely distributed and some heterochromatic

Figure 1. Interphase diploid nucleus (A, B, C), endomitotic nucleus (D, E, F), prophase (G, H,
1), and metaphase (J, K, L) viewed as DAPI, anti-body treated (5-MC) and merged. A, D:
Arrows indicate heterochromatic knobs as brighter spots with the nucleolus (N) quenched. B:
arrows indicate knobs, with yellow arrows for brighter signals. E: white arrows indicate
quenched regions and yellow arrows brighter regions. J: white arrows indicate satellites and
heterochromatic knobs. K: white arrows indicate satellite methylation, yellow arrows the
brighter signals, and red arrows the quenched knob. Bar = 5um.

blocks appear homogeneously labeled, others as negative re-
gions, and others with brighter spots (Fig. 1B). In the merged view
(Fig. 1C), the heterochromatic knobs are not clearly labeled, ex-
cept for a few, observable as small bright spots.

In the interphase endomitotic nucleus, the results are similar to
those for the diploid interphase nucleus, except that some
quenched regions do not correspond to heterochromatic blocks
(Fig. 1D, 1E and 1F). Only the biggest knobs showed some small,
brighter regions.

Prophase (Fig. 1G, 1H and 11) and metaphase (Fig. 1J, 1K and
1L) chromosomes showed similar labeling patterns: anti-5MC is
distributed over the chromosome arms, with small, brighter regions
in interstitial positions. The hetechromatic knobs are either not
distinguishable, or, in the central regions, appear as negative or
quenched regions. Centromeric heterochromatin is not seen as
enriched, in comparison to other heterochromatic or euchromatic
regions. The NOR-heterochromatin does not appear differentially
brighter, although the satellite of chromosome 6 is labeled. In
some cells both satellites were labeled, and in some, only one pair
was labeled (data not shown).

We conclude that the detection of methylcytosine by this proto-
col does not differentiate the heterochromatic blocks of maize
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chromatin. There are many possible reasons: heterochromatin
has low levels of accessible methylcytosine residues, so that the
antibody is unable to distinguish differences; or, the denaturation
process was not adequate for the antibody to access all the meth-
ylcytosine residues

REGENSBURG, GERMANY
University of Regensburg

COLD SPRING HARBOR, NEW YORK
Cold Spring Harbor Laboratory

a-tubulin-YFP labeled sperm cells for live cell imaging of the
fertilization process in maize and relatives such as Tripsacum
dactyloides

--Kliwer, |; Jackson, D; Dresselhaus, T

In vivo imaging of double fertilization processes is a prerequi-
site to studying and understanding the underlying molecular
mechanisms involved in cross-talk between the male (pollen tube)
and female gametophyte (embryo sac), as well as sperm cell re-
lease, migration and fusion with the two female gametes (egg and
central cell). Tremendous progress is currently being made in
understanding these fundamental biological processes using
Arabidopsis as a model system because a large number of tools
have been developed over the last couple of years (Berger et al.,
Trends Plant Sci. 13:437-443, 2008). Comparable tools are miss-
ing for maize. In order to visualize these fertilization processes in
maize also, we have screened a number of fluorescent protein
tagged maize lines generated via the NSF project #0501862 (for
review see http://maize jcvi.org/cellgenomics/) to identify sperm
cell marker lines.

One line could be identified displaying YFP-tagged a-tubulin in
many cell types of roots, leaves, inflorescences, etc., but exclusive
labeling of sperm cells inside mature pollen grains. During mi-
crosporogenesis, the YFP signal could be detected earliest after
the first mitotic division in the generative nucleus. The generative
nucleus then divided to form two sperm cells with similar YFP sig-
nal intensity. In the mature pollen grain, only the two crescent-
shaped sperm cells displayed YFP signals. This marker line is
superior even to Arabidopsis marker lines, as the entire sperm cell
boundaries are labeled by cortical tubulin strands. Furthermore,
the accumulation of thick tubulin bundles at both sides surrounding
the sperm cell nucleus allows simultaneous visualization of the
nuclei (Fig. 1A). There is no detectable signal in the vegetative
cell of the developing pollen grain at any stage of microsporo-
genesis nor at a later stage during pollen tube growth. Due to its
specific expression pattern during microgametogenesis, the en-
dogenous promoter of this a-fubulin gene family member, which
drives expression of the fusion protein, provides a tool to specifi-
cally deposit other proteins or RNAs inside maize sperm cells.
Moreover, this marker line enables studies on sperm migration
dynamics during pollen tube growth and fertilization. In pollen
grains of maize and many other plant species, the two sperm cells
lie in immediate proximity to each other and are connected by an
unknown mechanism. During tube growth, the two sperm cells
leave the pollen grain through the germ pore shortly after germina-
tion and migrate back and forth inside the growing pollen tube
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Figure 1. a-tubulin-YFP labeled sperm cells. A: Mature pollen grain containing two sickle-
shaped sperm cells (sp1 and sp2). Arrows point at sperm nuclei and an asterisk marks the
connection between both cells. B: Sperm cells migrating towards the tip of a growing pollen
tube (merged bright field and fluorescence image). C: Same as B but only YFP signal is visible.
Arrows and asterisk as in A. Scale bars 50um.

while still attached to each other (Fig. 1B and C). As soon as the
pollen tube reaches the embryo sac, it discharges its contents
though interaction with the synergids. These processes occur
inside the ovary, which is deeply embedded in maternal tissues,
and have never been observed in maize and other grasses. How-
ever, a number of labs have already developed methodologies for
in vitro fertilization and separation of the female gametophyte from
maternal tissues, which will enable study of these fundamental
processes using the marker line described above.
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Maize sperm cells are also able to fuse with female gametes of
related species, which will permit investigation of a number of addi-
tional fertilization related questions. In vivo studies using maize
pollen and female flowers of maize relatives such as Tripsacum
dactyloides, for example, showed a very high rate of fertilization
events. In the apomict T. dactyloides, the unreduced egg cell
develops autonomously into an embryo without fertilization, but the
unreduced central cell requires fertilization by one of the two male
gametes. What is the fate of the second sperm cell? Does it often
fertilize a synergid, as a high number of twin embryos are ob-
served in T. dactyloides (Bantin et al., Sex. Plant Reprod. 14:219-
226, 2001), or does it degenerate? Moreover, this line will allow
studies of the fate of sperm-deposited protein/RNA after fertiliza-
tion, as the a-tubulin promoter used to generate this line is
switched off after fertilization (Kliwer and Dresselhaus, unpub-
lished). Seeds and promoter sequences of this transgenic line are
available from the Jackson lab.

RIO CUARTO, ARGENTINA

Universidad Nacional de Rio Cuarto
CASTELAR, ARGENTINA

Instituto Nacional de Tecnologia Agropecuaria

Selection strategies for tolerance to Mal de Rio Cuarto dis-
ease in different evaluation environments
--Borghi, ML; Ibafiez, MA; Bonamico, NC; Dallo, MD; Salerno,
JC; Diaz, DG; Di Renzo, MA

Mal de Rio Cuarto (MRC) is the most important viral disease of
maize in Argentina The production of maize for grain is greatly
affected by MRC disease, which is caused by a virus of the family
Reoviridae, genus Fijivirus, and transmitted by the planthopper,
Delphacodes kuscheli Fennah (Homoptera: Delphacidae) (Nome
etal., 1981; Ornaghi et al., 1993).

Characterizing genotype testing sites and identifying environ-
ments with negligible genotype x environment crossover interac-
tion is important for plant breeders wishing to identify superior
germplasm and (or) genotypes for a wide range of environments.
Genotype x environment (G x E) interactions can be an impedi-
ment to genetic progress in maize (Zea mays L) breeding for Ar-
gentina. Therefore, identifying appropriate environments where
the selection should be carried out is an important aspect of a
plant breeding program in order to maximize the efficiency of se-
lection. Indirect selection efficiency is related to the heritability of
the trait and to the genetic correlation between environments.

The objective of this work was to study the effect of different
environments on the relative efficiency (E) of direct selection in
relation to indirect selection for MRC. The trials were conducted
with 111 recombinant inbred lines (RILs) derived from a cross
between a susceptible inbred line, Mo17, and a tolerant inbred
line, BLS14. The trials were conducted during 2004, 2005 and
2006 at Rio Cuarto (64° 20'W, 33° 8'S, 334 masl), and during 2004
and 2005 at Sampacho (64° 42'W; 33° 19'S, 510 masl). The year-
location combinations were regarded as different environments
(Rio Cuarto 2004, Rio Cuarto 2005, Rio Cuarto 2006, Sampacho
2004 and Sampacho 2005). The experimental design at each
environment was a randomized complete block design with two
replications.

At the beginning of male flowering, 60-70 days after planting,
the RILs were evaluated for several traits related to symptoms of
MRC disease, which allowed us to estimate the grade of severity
of the disease. A four-grade disease severity scale proposed by
Ornaghi et al. (1999) (0: no symptoms; 1: enations; 2: enations
and “hokey pole” ears; 3: enations, shortened superior internodes
and small ears with few or no kernels) was used for each plant and
data averaged for a plot.

Indirect selection efficiency is derived from the selection re-
sponse model using the formula for the ratio of correlation to direct
response:

E=rghY/hX

where ry is the genetic correlation for the trait measured in the
environment of selection Y and in the environment of interest X,
and hy and hx are square roots of the broad sense heritability of
the grade of severity of the disease in Y and X environments, re-
spectively. The efficiency model E is based on the assumption
that selection intensities i of direct and indirect selection are the
same. The equation of efficiency of indirect selection states that if
E>1, indirect selection is more efficient than direct selection, and if
E<1, direct selection is more efficient.

The genetic correlation between the environment of selection Y
and in the environment of interest X to the grade of severity of the
MRC, can be estimated from the equation:

rg= 0y xn [V (0% 0 0% ()

where oy (xy) is the genetic covariance between X and Y, and 0%
xand o% (v is the genotypic variance component of the X and Y,
respectively.

Heritability estimates of the grade of severity of the disease
evaluated in each environment were estimated as:

h?= (0%)/[(0%)+(0%lr)]

where r denotes the number of replicates and the subscript g indi-
cates variance components associated with genotypes and e,
experimental error.

Table 1. Genetic correlation (ry) for the grade of severity of MRC between environment of

selection and environment of interest, and predicted efficiency (E) of indirect selection relative
to direct selection.

Environment of selection? Environment of interest Iy S.E® E
R4 S4 0.30 0.25 0.24
R5 0.17 0.21 0.15
S5 0.03 0.19 0.03
R6 -0.03 0.23 -0.03
S4 R4 0.30 0.25 0.37
R5 0.21 0.16 -0.24
S5 0.24 0.20 0.28
R6 0.44 0.27 0.53
R5 R4 0.17 0.21 0.19
S4 0.21 0.16 -0.19
S5 -0.02 0.15 -0.02
R6 0.01 0.19 0.01
S5 R4 0.03 0.19 0.03
S4 0.24 0.20 0.21
R5 -0.02 0.15 -0.02
R6 0.09 0.18 0.10
R6 R4 -0.03 0.23 -0.03
S4 0.44 0.27 0.36
R5 0.01 0.19 0.01
S5 0.09 0.18 0.09

aR4 = Rio Cuarto 2004, S4 = Sampacho 2004, R5 = Rio Cuarto 2005, S5 = Sampacho 2005
and R6 = Rio Cuarto 2006
bStandard errors of the genetic correlations between environments
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Due to the low genetic correlations estimated, genetic mecha-
nisms involved in determining the grade of severity of the disease
MRC may not be the same for different environments (Table 1).
This complicates selection of genotypes from these RILs.

However, estimated h? showed high values (Table 2), which
indicates that the grade of the disease is controlled by a high pro-
portion of genes with additive effect and some independence with
the medium. Since the E had values <1 (Table 1), the direct selec-
tion strategy in each environment represents the best alternative
and the indirect selection strategy may not have good prospects.

Table 2. Heritability (h?) in five environments of evaluation for the grade of severity of MRC in
111 RILs of maize.

Environment @
Parameter R4 S4 R5 S5 R6

Heritability ® 0.70 0.45 0.56 0.60 0.66

aR4 = Rio Cuarto 2004, S4 = Sampacho 2004, R5 = Rio Cuarto 2005, S5 = Sampacho 2005
and R6 = Rio Cuarto 2006
oh? = (%) (0%)+(0%lr)]

Diallel analysis of Mal de Rio Cuarto tolerance and yield com-
ponents in maize
--Borghi, ML; Ibafiez, MA; Bonamico, NC; Dallo, MD; Kandus,
MV; Salerno, JC; Di Renzo, MA

Mal de Rio Cuarto (MRC) is a devastating disease of maize in
Argentina. The disease reduces grain yield (GY) and causes sev-
eral symptoms, such as enations, reduced root systems, short-
ened superior internodes, flattened stems, leaves with small leaf
areas, atrophic tassels, “hokey pole” ears and small ears with few
or no kernels. The identification of heterotic patterns plays an
important role in the selection of germplasm to develop hybrids.
Analysis of diallel crosses provides preliminary data about het-
erotic relationships (Hallauer and Miranda Filho, Quantitative Ge-
netics in Maize Breeding. lowa State Univ. Press, Ames, IA, 1981;
Hallauer and Miranda, Quantitative Genetics in Maize Breeding,
2nd Edition. lowa State Univ. Press, Ames, IA, 1988). Our objec-
tive for this study was to estimate general (GCA) and specific
combining ability (SCA) (Sprague and Tatum, J. Am. Soc. Agron.
34:923-932, 1942) in twelve lines of maize evaluated through dial-
lel crosses, without reciprocals, for tolerance to MRC, grain yield
and its components. The maize lines were BLS14, BLS1, BLS16,
BLS61, BLS76, BLS91, BLS96, BLS101, BLS104, LP109, LP521
and LP125R.

The lines and their 66 crosses were planted on 21 November
2007 through a complete randomized block experimental design
with two replications at Rio Cuarto, Argentina (33°8°S 64°20°'W).
All plants were artificially infested with viruliferous insect vectors of
MRC (Delphacodes kuscheli Fennah). Data were collected for the
grade of severity of MRC disease (GS), number of kernel/m2 (KN),
unit weight of kernels (WK), and grain yield, standardized to 14.5%
moisture (GY). Data were subjected to an ANOVA analysis using
Griffing’s method 2 model Il (Griffing, Aust. J. Biol. Sci. 9:463-493,
1956), by means of a diallel computer program (Magari and Kang,
J. Hered. 85:336, 1994). Significance was estimated with { tests.
The relative importance of general and specific combining ability
on progeny performance was estimated as the ratio: 262cc /
(202ace + o2ace) (Baker, Crop Sci. 18:533-536, 1978) where o2ace
and o?ace are the variance components for GCA and SCA. A
value of 1 indicates that all genetic variance is additive. Analysis
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of variance revealed that mean square values for GCA were highly
significant (p<0.01) for the traits studied, with the exception of
grain yield. The variations due to SCA were highly significant
(p<0.01) for all traits studied. The ratios 262acG / (26%AcG + 62acE)
were 0.15, 0.08, 0.19 and 0 for GS, NK, WK and GY, respectively,
indicating that non-additive effects predominated in the expression
of these traits. Marino and Teyssandier (Congreso Anual de la
Sociedad Argentina de Genética, BuenosAires, 1982) reported the
same results for tolerance to MRC, and Bhatnagar et al. (Crop Sci.
44:1997-2005, 2004) and Srdic et al. (Maydica 52:261-264, 2007),
indicated that SCA effects were highly significant for GY. In our
scoring, negative effects on combining ability are associated with
tolerance to disease and positive effects with susceptibility. For
GS, the highest GCA values were observed for line BLS1 (-0.39),
followed by BLS16 (-0.2), and for WK the highest values were
observed for line LP109 (0.03), followed by BLS104 (0.02) (Table
1). These parental lines presented highly significant GCA effects

Table 1. General combining ability (GCA) effects of each parental line for different characters.

Line GS NK WK (g)
BLS61 0.02 ns 57.85 ns -0.01 ns
BLS91 0.07 ns -69.54 ns 0.01 ns
BLS101 0.00 ns -181.68 ns 0.01 ns
BLS76 -0.09 ns 32.95 ns -0.01 ns
BLS96 -0.08 ns -36.04 ns -0.00 ns
BLS104 0.37 * -74.64 ns 0.02 *
BLS16 0.2 * 103.85 ns -0.03 *
BLS14 0.04 ns 195.38 ns -0.01 ns
BLS1 -0.39 ** 119.1 ns -0.01 ns
LP109 0.08 ns -29.68 ns 0.03 *
LP521 0.09 ns -16.93 ns 0.00 ns
LP125R 0.07 ns -100.61 ns 0.00 ns

* Significant at 5% and ** significant at 1% probability level. GS=grade of severity of MRC
disease, NK=number of kernel/m2 and WK=unit weight
of kernel.

for GS and WK, while the effects for NK were not significant. The
highest SCA effects were observed for hybrids BLS101 x BLS104,
LP109 x LP125R, BLS91 x BLS16 and LP109 x LP125R for GS,
NK, WK and GY, respectively. The hybrid that manifested the best
behavior for GS also presented good performance for the other
traits, in contrast to the hybrid that manifested the greatest SCA for
GY, which displayed negative effects for GS. We conclude that
the lines with high general combining ability would be a valuable
source of germplasm to develop hybrids that combine tolerance to
MRC and good yield.

RIO CUARTO, ARGENTINA

Universidad Nacional de Rio Cuarto
CORDOBA, ARGENTINA

Universidad Nacional de Cordoba
CASTELAR, ARGENTINA

Instituto Nacional de Tecnologia Agropecuaria

Discriminant analysis to identify molecular markers

associated with Mal de Rio Cuarto (MRC) resistance
--Bonamico, NC; Arroyo, AT; Balzarini, MG; Ibafiez, MA;
Borghi, ML; Diaz, DG; Salerno, JC; Di Renzo, MA

In Argentina, the production of maize for grain is highly affected
by MRC-disease, which is caused by a virus of the family
Reoviridae, genus Fijivirus and transmitted by the planthopper
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Delphacodes kuscheli Fennah (Homoptera: Delphacidae) vector
(Nome et al, Phytopathologie Zhurnal 101:7-15, 1981).
Traditional mapping of QTL for resistance to MRC disease has
been reported using early-generation F2:3 (Di Renzo et al., J. Agric.
Sci., Cambridge 142:289-295, 2004). A series of agricultural
applications of discriminant analysis (DA), involving recombinant
inbred lines (RILs), is another way to identify meaningful markers
associated with phenotypic performance (Capdevielle, MS Thesis,
Louisiana State University, Baton Rouge, LA, 2001; Zhang et al.,
Theor. Appl. Genet. 110:721-729, 2005). Discriminant analysis
was first used to identify RAPD markers associated with disease
resistance in rice (Capdevielle et al., P. 216 in Proc. Fourth
Internatl. Rice Genetics Symp., International Rice Research
Institute, Los Bafios, Philippines, 2000). It has been extended to
other marker types such as SSR markers (Zhang et al., 2005) and
AFLP markers (Capdevielle, 2001; McCharo et al., Euphytica
144:125—-132, 2005; Miano et al., Euphytica 160:15—24, 2008).

DA has not been hitherto applied in studies for resistance to
MRC disease in maize. The objective of this work was to identify
an array of SSR markers associated with common symptoms of
MRC using maize RILs with distinct reactions to the disease.
Identification of molecular markers associated with groups of lines
differing in phenotype performance would suggest the localization
of genes with small individual effects on tolerance.

Genetic materials. A susceptible dent line, Mo17, and a
partially resistant red flint line, BLS14, developed at the Instituto
Nacional de Tecnologia Agropecuaria, Castelar, were used as
parents to produce 144 RILs by self-pollinating a random sample
of F2 plants by the single seed descent method (Burr and Burr,
Trends Genet. 7:55—60, 1991). This is the same cross used for
studies of traditional mapping of QTL for resistance to MRC
disease (Di Renzo et al., 2004).

Field evaluation. For disease evaluations, trials were grown at
locations where MRC disease is endemic. The frials were
conducted during 2005 at the Sampacho (64°42'W, 33°19'S, 510
masl) location and during 2006 at the Rio Cuarto (64°20'W,
33°8'S, 334 masl) location. The year-location combinations were
treated as different environments. The experimental design was a
randomized complete block design with two plots/RIL at each
environment. Each trial included entries of Mo17 and BLS14. At
the beginning of male flowering, RILs were evaluated for traits
related to common symptoms of MRC disease. Individual plants
were evaluated and data averaged at each environment for each
RIL. Plants were rated on a discrete scale the values of which
increase according to the increase of the disease severity. The
following traits and rating scales (in parentheses) were used:
superior internodes (0=normal; 1=shortened); presence and type
of enations (0=no enations; 1=mild enations; 2=enlarged veins;
3=galls); multiple ears (0=normal; 1=multiple ears; 2=no ear).

Genetic markers. Forty SSR markers described in the Maize
Genetics and Genomics Database (MaizeGDB,
http://www.maizegdb.org) were used.

Data analysis. RILs were assigned to one of two groups
defined to represent low and high values for the traits related to
symptoms of MRC disease and representing the 1st and 4th
quartile of the trait distribution. Missing marker data, which were
around 10-15%, were computed using the multiple imputation
procedure of SAS. SSR profile variation among predefined

phenotypic groups was ascertained by the AMOVA method.
Before performing DA, we ran a marker selection procedure with
PROC STEPDISC (SAS Institute ver. 9.1) using the forward option
as selection method with the select option set to 0.15. The
analytic procedure used here is fully detailed in Zhang et al.
(2005). Using the selected markers, a non-parametric method (k-
nearest-neighbor) of DA was performed within PROC DISCRIM
(SAS Institute ver. 9.1). The linear parametric DA (Fisher 1936) is
also recommended because of its high robustness with outliers
and non-normal or heteroscedastic data. The percentage of
correct classification was calculated from cross-validation error
rates by using the cross-validate option within PROC DISCRIM. A
high level of correct classification infers an association between
molecular markers and agronomic data for a trait expression.

Findings. The maize RILs evaluated in this study exhibited a
wide range of phenotypic variation for the three MRC symptoms
evaluated. Mean values for the two extreme phenotypic groups for
each trait at each environment are shown in Table 1. The
phenotypic mean values of the high and low groups were
significantly different for the traits in the two environments
(P<0.001).

Molecular variance analyses found significant molecular
differences between the two extreme groups for each trait. Table
2 shows the number of markers selected by the STEPDISC
procedure applied before DA and the percentage of correct
classifications of RILs reached with the discriminant function based
on the selected markers. For evaluations in S5 environment, a
high percentage of correct classifications were obtained using a
maximum set of eleven SSR markers. In R6 environment, the
same percentage of correct classifications were achieved using
between three and nine SSR markers. For internode, a minimum
set of four SSR markers were selected by DA, in both S5 and R6
environments. The results suggest an array of markers associated
with traits related to symptoms of MRC disease. The rate of
correct classification (obtained by cross-validation) was regularly
higher than 65%.

SSR  markers selected by PROC STEPDISC, which
differentiate between low and high trait value groups at each
environment, are shown in Table 3 and indicate chromosomes 1,
4, and 8 have regions with significant effects for MRC resistance.

Table 1. Mean scores for traits related to symptoms of Mal de Rio Cuarto disease in maize for
two groups of RILs at environments where Mal de Rio Cuarto is endemic.

Trait Group* S5t R6
Internodes 1 0.46 0.04
2 0.95 0.74
Enations 1 0.86 0.08
2 243 1.95
Multiple ears 1 0.42 0.00
2 1.64 1.10

* Group 1: low symptoms, group 2: high symptoms.
1 S5, Sampacho 2005 and R6, Rio Cuarto 2006.

Table 2. Number of microsatellites pre-selected to classify maize RILs into low and high trait
value groups and percent (%) of correct classification of the discriminant function at
environments where Mal de Rio Cuarto is endemic.

Trait S5 R6

SSR % SSR %
Internodes 4 65 4 70
Enations 10 65 3 68
Multiple ears 11 81 9 72

* 85, Sampacho 2005 and R6, Rio Cuarto 2006.
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Table 3. SSR markers pre-selected to classify maize RILs into low and high trait value groups
at environments where Mal de Rio Cuarto is endemic.

Trait S5*t R6

Internodes umc1394, 3.01 nc004, 4.03
nc009, 6.04 phi021, 4.03
umc1086, 4.08 umc1177,1.01
phi063, 10.02 umc1220, 1.11

Enations bnlg1371, 6.02 nc004, 4.03
bnlg1189, 4.07 bnlg1426, 6.01
phi095, 1.03 bnlg1866, 1.03
phi080, 8.08
bnlg1225, 2.06
bnlg1866, 1.03
phi021, 4.03
umc1612,4.08
bnlg1627, 1.02
umc1177,1.01

Multiple ears umc1394, 3.01 bnlg1225, 2.06
nc005, 4.05 phi076, 4.11
umc1086, 4.08 ume1177,1.01
phi095, 1.03 nc004, 4.03
umc1169, 1.04 umc1741, 8.03
umc1304, 8.02 nc009, 6.04
ume1177,1.01 umc1394, 3.01
bnlg1866, 1.03 phi095, 1.03
phi021, 4.03 phi115, 8.03
nc004, 4.03

umc1021,1.03

* 85, Sampacho 2005 and R6, Rio Cuarto 2006.
t First name-component is SSR marker, second name-component is chromosome and bin
number. SSR marker order corresponds to its relative contribution to the discriminant function.

In the Sampacho 2005 environment, umc1177, phi095, bnlg1866,
umc1394, phi021 and umc1086 SSR markers were associated
with two of three traits. In the Rio Cuarto 2006 environment, three
traits had nc004 in common and umc1177 was associated with two
traits. To assess consistency across environments, umc1177,
phi095, and nc004 would be useful.

Our results are consistent with the previously reported MRC-
QTL mapping using the F23 from the same parental cross (Di
Renzo et al., 2004) and where QTL for MRC resistance were
found on chromosomes 1 and 8. In a separate study, with a
different F2:3 mapping population, Kreff et al. (J. Basic Appl. Genet.
17:41-50, 2006) found regions on chromosomes 1, 4, 8 and 10
with significant effects for MRC resistance.

Results from this work indicate that it is possible to use DA to
select powerful markers that may be useful to breeders. This is a
new tool for germplasm improvement providing a discriminant
model to integrate the information from markers selected to
classify RILs. The model can then be used to facilitate the
allocation of new genotypes into groups with distinct performance
for MRC resistance, as well as to identify additional markers
associated with the trait. Thus far, results suggest that the
complementation of DA and QTL analysis in RILs would be a good
strategy to identify informative markers.

This work was supported by grants from Universidad Nacional
de Rio Cuarto, Agencia Cérdoba Ciencia S.E. and Agencia
Nacional de Promocion Cientifica y Tecnoldgica, Argentina.
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SARATOV, RUSSIA
State University of Saratov

Androgenetic, matroclinic, hybrid and semi-lethal plants in
progeny from cross-breeding maize and Tripsacum
--Zavalishina, AN; Tymov, VS

Tripsacum dactyloides (2n = 72) is a wild maize relative capa-
ble of apomictic reproduction, and so a cross-breeding of maize
and Tripsacum is of interest to researchers. In our experiments 4
lines, W23 igig, W155 fi2fi2, CI880 0202, Brown marker (BM),
and 6 hybrids of maize, W155 x BM; W155 fi2fi2 x BM; CI880
0202 x BM; W64 f12f2 x BM; (SynA 0202 x W64 0202) x BM;
W155 0202 x Tester of Mangelsdorf (TM), were used as mater-
nal forms, while Tripsacum was used as the male parent.

The maize ears were prepared two ways for pollination: 1) the
husks of ears were cut, turned down and then the pistils were cut
to 4 cm in length; and 2) one-third of the ear was cut together with
the husks. Both pollination methods showed high seed produc-
tion: 40-100%, calculating on pollinated ovaries. Dry weather
seed production is better than wet weather, since traumatized ears
have rot more often in wet conditions. In total, 186 ears were pol-
linated and 136 (73%) of them contained hybrid seeds. In all,
4566 seeds were recovered, the majority of which were little and
puny. However, 37 were very large. These set on maternal forms,
one of the parents of which was the line BM.

We did not use nutrient medium for seed germination. We put
seeds in tap water for 12 hours, then removed the dense pericarp
with sharp tweezers and put seeds on wet filter paper. The seed-
lings at the coleoptile stage were planted in pots. Then at the 3-
leaf stage they were placed in soil in the greenhouse. 943 seed-
lings were obtained from 4566 seeds; many of them were the hy-
brids. The average seed germination was 21%. This quantity
varied from 0% to 80% depending on genotype. 256 seeds of the
maternal form (W155 x BM) did not germinate at all. Only one
seedling among 302 seeds was found for the hybrid (W155 0202
x TM). The line W23 igig showed the highest germination--48% on
average for 3 years.

Seeds that did not germinate contained endosperm without an
embryo. Three matroclinic haploids were discovered among the
seedlings obtained from the different maternal forms. Among the
37 large seeds, only 10 produced hybrids; others did not germi-
nate. 12 polyembryos were discovered among the seedlings ob-
tained from line W23 igig. One plant among twin seedlings was
identified as an androgenetic Tripsacum. It had a Tripsacum ge-
nome and a maize cytoplasm. It developed more intensively than
the hybrids.

778 seedlings among 943 perished at an early stage so they
did not form roots. The rest of the 165 seedlings were planted in
soil in the greenhouse. It is possible that surviving hybrids de-
pended on maize and Tripsacum genome compatibility. When the
maternal form was the line BM, 203 seedlings were produced.
Among them were one matroclinic haploid, three normal hybrids
and 199 semi-lethal plants. These had two small leafs during 2-6
months of their life. When a new leaf appeared, the lower one
turned yellow and died off. The leaf length was about 5 cm. When
the maternal form was used as a hybrid, one parent of which was
BM, semi-lethal seedlings accounted for 50%.

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.



Maize Genetics Cooperation Newsletter vol 83 2009

Only a few of the hybrid plants between maize and Tripsacum
reached the flowering stage. They had 46 chromosomes. These
were large, powerful, bushy plants. Some of them grew some
years in greenhouse conditions. They were characterized by full
male sterility and partial female fertility.

It has been ascertained also that if the maize has the color
genes A B PI R, hybrid kernels and hybrid plants have purple
color. Possibly, Tripsacum has a gene analogous to the dominant
maize gene A1. This fact allows the use of genetic markers for
discovering apomicts among hybrids of maize and Tripsacum.

Megagametophyte investigation of tetraploid maize
--Kolesova, AJ

Tetraploid maize female gametophytes have not been investi-
gated sufficiently. We carried out the analysis of 830 embryo sacs
(ES) of tetraploid maize form KrP-1 (population-1 from Krasnodar).
ES of tetraploids, as a rule, had a structure typical for maize and
consisted of a three-celled egg apparatus, the central cell with 2
polar nuclei or one central nucleus and antipodal complex. The
characteristic peculiarity of tetraploids in comparison with diploids
was the increase of cell, nucleus and, correspondingly, gameto-
phyte sizes. Anomalous ES were discovered in 4 of 6 plants ex-
amined. The frequency of anomalous ES formation in tetraploids
varied from 0% to 2.7%. In total, 12 anomalous ES were revealed.
ES with additional polar nuclei (3-4 nuclei) and ES with anomalous
position of polar nuclei prevailed. ES with egg-like synergids, and
ES with additional nucleoli in the egg and polar nuclei were also
discovered. In one ovule, the arrest of ES development at a one-
celled stage was noted. In tetraploids, in contrast to diploids, the
growth of antipodal complex cells was discovered. In one case,
cells did not grow so considerably, increasing at a rate of 2-3
times. The structure and morphology of growing cells were similar
to the rest of the antipodal cells. In other cases, antipodal complex
cells grew considerably more, achieving 2/3 ES size. These grow-
ing cells were similar to central cells in their morphology. They
contained large vacuoles and large nuclei, morphologically similar
to polar nuclei. Growing cells always adjoined the antipodal com-
plex. In most cases, growing cells were one-nuclear, and rarely
two-nuclear. Cells with 3, 4, 6, 7, 8 and 13 nuclei were also dis-
covered. More often, one cell, rarely two cells grew in the ovule.
In one ovule, the growth of three cells was noted. The number of
ovules with large growing cells varied from 3.4 to 26.4.

Table 1. Estimates of GCA effects for TLB and other agronomic traits in inbred lines in maize.

SHALIMAR, INDIA
S.K. University of Agricultural Sciences and Technology
of Kashmir

Combining ability analysis for turcicum leaf blight (TLB) and
other agronomic traits in maize (Zea mays L.) in the high alti-
tude, temperate conditions of Kashmir

--Rather, AG; Najeeb, S; Wani, AA; Bhat, MA; Parray, GA

Strategies for developing high-yielding cultivars resistant to
turcicum leaf blight (TLB, Exserohilum turcicum; Northern Leaf
blight) is one of the major objectives for our high altitude maize
breeding programme. Primary breeding objectives also include:
(1) earliness, due to the seasonal limitations of high altitude; (2)
good performance under low moisture, critical when the tempera-
ture drops abruptly in the latter stages of crop growth; and (3) re-
sistance to lodging, as determined by plant height and ear place-
ment.

Three replications each of forty-five half diallel cross combina-
tions were evaluated along with 10 parents (Table 1) at two loca-
tions, Larnoo and Khudwani, representing different altitudes with a
temperate ecology. Each entry was sown in two 5 m length rows
at a spacing of 60 cm. Plantings for each replication and location
included 50 plants for each genotype (83333 per hectare basis).
Days to 50 percent pollen shed and silking were determined on a
plot basis. Plant height (cm), ear height (cm) and moisture content
(%) were measured for five randomly selected plants. Grain yield
(kg/plot) was adjusted to 14% moisture. The disease severity was
recorded for five randomly selected plants from each plot for
crosses and 10 plants for parents using a 1-9 rating scale based
on the percent of the leaf area affected of adult plants: 0, 1, 10, 20,
30, 40, 60, 80 and >80 percent, respectively, per Payak and
Sharma (In: Proc. Twenty Fourth Workshop of All India Coordi-
nated Maize Improvement Project, IARI, New Delhi, 1981). Inocu-
lations were prepared from infected leaf tissue from a farmer’s field
and made at the mid-silking stage. The first evaluations were
made 15 days later, and thereafter, weekly for 4 weeks. Two
leaves were evaluated, the ones immediately above and below the
ear leaf, as these have impact on yield (Bowen and Pedersen,
Plant Dis. 72:952-956, 1988). The percent disease index was
calculated by using the formula suggested by McKinney (J. Agric.
Res. 26:195-218, 1923). Combining ability analysis was carried
out according to Model I, Method Il of Criffing (Australian J. Biol.
Sci. 9:463-493, 1956).

Parents Pedigree Disease severity Grain yield Days to 50% pollen shed Days to 50% silking Moisture content Plant height Ear placement
1 PMI-1 -1.52* (17.24) 0.29* -1.56* -1.64* -0.22% -0.14 477
2 PMI-26 -1.76* (17.24) -0.03 -0.45** -0.12 -0.76** 4.27* -6.69**
3 PMI-47 -4.47* (19.89) -0.04 0.06 0.35* 0.44* 6.04 5.74*
4 PMI-53 2.32* (42.50) 0.26* -0.10 -0.56** 0.19* 1.98** -0.70**
5 PMI-83 0.61(35.32) -0.14 -0.21* 1.14* -0.11 -1.01* 4.97%
6 PMI-135 1.38 (36.47) -0.02 -1.37* -0.97* -0.05 8.56* 2.35%
7 PMI-198 2.56* (18.50) 0.05 1.76* -1.64* 0.58** 1.62* -3.98*
8 PMI-199 2.17* (40.77) 0.10 214 1.43* -0.16* 10.46** 1.66™*
9 PMI-224 -1.85" (16.32) 0.25* -0.02 -0.81** -0.66** 15.02** 9.64*
10 PMI-401 248" (36.22) 0.43* -4.00* 241 -1.48* -34.37 -9.62**
SE gi 0.43 0.11 0.06 0.05 0.08 0.10 0.10
SE gi-gj 0.58 0.17 0.09 0.08 0.13 0.15 0.15

Parents 1, 2, and 6 are indigenous; 9 is a local line; 3, 4, 5, 7, 8, and 10 are CIMMYT lines.
*, **significant at 5% and 1% level, respectively; parentheses (percentage disease score);
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The pooled mean squares for combining ability indicated that
both GCA and SCA variances were highly significant for all of the
traits, with GCA being greater than SCA. Both GCA and SCA were
influenced by environment in the case of all traits, with the excep-
tion of SCA for grain yield, plant height and ear placement. Par-
ents P1, P2, P3 and P9 were identified as good sources for
turcicum resistance based on GCA effect. P10 proved an ideal
general combiner for all traits followed by P1 and P9. Cross com-
binations P7 x P9 and P3 x P9 showed resistance to the disease
and good performance for other traits, based on the SCA. In gen-
eral, crosses having at least one parent with negative GCA effect
and a resistant reaction showed resistance; however, crosses of
most resistant parents gave intermediate to susceptible reactions.

Studies on genetic variability, genotypic correlation and path
coefficient analysis in maize under the high altitude temperate
conditions of Kashmir

--Najeeb, S; Rather, AG; Parray, GA; Sheikh, FA; Razvi, SM

A number of studies in maize have been conducted to eluci-
date the nature of association between yield and its components
which identify traits like ear length, ear diameter, kemels/row,
ears/plant, 100-seed weight and rows/ear as potential selection
criteria in breeding programs aimed at increasing yield (Mohan et
al., Natl. J. Plant Improve. 4(1):75-76, 2002; Tollenaar et al., Crop
Sci. 44:2086-2094, 2004). Hence, an attempt was made to ascer-
tain the influence of different characters on the improvement of
grain yield in 3 local and 7 CIMMYT inbred line crosses of maize
under the high altitude temperate conditions of Kashmir (7500 ft
asl).

The present half diallel material was generated in Kharif 2006
by crossing the inbred lines in all possible combinations, except
reciprocals, at the High Altitude Maize Research Station, Larnoo of
Sher-e-Kashmir University of Agricultural Sciences & Technology

Table 1. Genotypic path coefficients for grain yield and component traits in maize.

of Kashmir, J&K (India). The parental lines and all forty-five
crosses were evaluated at two diverse locations with temperate
conditions, namely Larnoo and Khudwani, representing distinct
climatic zones during Kharif 2007. All 55 genotypes were repli-
cated twice at each location in CRBD. Each entry was given a plot
size of three rows of 3 m length, with row and plant spacing of 60
and 25 cm, respectively. Recommended practices were followed
to ensure a good crop. Maturity parameters (days to 50% pollen
shed and silking, 75% husk browning), grain weight and straw
weight were recorded on a plot basis. For the other 12 traits under
study, data were recorded on five randomly selected competitive
plants from each replication. The data were statistically analysed
for correlation coefficients and path analysis as per the methods of
Al-dibouri et al. (Agron. J. 50:633-637, 1958) and Dewey and Lu
(Agron. J. 51:515-518, 1959), respectively.

The analysis of variability parameters revealed the presence of
substantial variability for all traits. Relatively higher estimates of
GCV for straw weight, grain weight, plant height, ear placement,
kernel rows/ear and number of kernels/row along with high herita-
bility (broad sense) suggest that selection can be effective for
these ftraits. Genetic advance was relatively higher for plant
height, ear placement and number of kernels/row. The genotypic
correlation coefficients revealed positive and significant associa-
tion with ear length, ear girth, kernel rows/ear, kernels/row, straw
weight, plant height and ear placement. The maturity traits re-
corded significant negative correlation with yield. The path analy-
sis revealed that the traits with the highest direct effect on grain
yield are number of kernels/row, ear length, ear girth and kernel
rows/ear. Thus, these ftraits should be used as target traits for
tailoring an ideal plant type for higher yield. Other traits exerted
positive indirect effects on yield by affecting ear length, ear girth
and ear placement (Table 1).

Trait Days to 50%  Days to Husk Plant Ear place- Moisture  Ear Ear girth Kernal Kernels/ Straw Correlation

pollen shed 50% browning height ment (cm) content length (cm) rowslear  row weight  with grain
silking (cm) (%) (cm) yield/plot

Days to 50% pollen 0.348 0.163 -0.053 -0.036 0.22 0.009 0.214 0.126 0.013 -0.212 0.002 -0.342

shed

Days to 50% silking 0.157 -0.361 0.052 -0.041 0.280 0.011 -0.072 0.166 0.014 -0.262 0.002 -0.445*

Plant height (cm) 0.196 -0.157 -0.219 -0.111 -0.432 0.013 0.258 0.180 0.025 -0.276 0.035 -0.520*

Ear placement (cm) 0.068 -0.174 -0.074 -0.086 0.004 0.002 0.515* 0.338 0.029 -0.555* 0.954 0.886**

Moisture content (%)  0.285 -0.213 -0.076 -0.083 0.287 -0.001 0.483 0.314 0.095 -0.520* 0.304 0.875**

Straw weight/plot 0.042 -0.110 -0.040 -0.004 -0.060 0.038 0.195 0.027 0.001 -0.145 0.001 0.008

(kg)

Days to 75% husk 0.056 -0.170 -0.049 -0.070 0.756* 0.011 0.630"* 0.300 0.024 -0.630* 0.004 0.730**

browning

Ear length (cm) 0.052 -0.153 -0.055 -0.074 0.790** 0.002 0.483 0.392 0.026 -0.519* 0.003 0.809**

Ear girth (cm) 0.035 -0.079 -0.045 -0.038 0.065 0.000 0.235 0.157 0.387 -0.264 0.001 0.384

Kernal rows/ear 0.052 -0.141 -0.049 -0.071 0.767** 0.008 -0.670* 0.304 0.026 0.593* 0.004 0.69*

Kernels/row 0.056 -0.128 -0.068 -0.058 0.766** 0.010 0.407 0.243 0.107 0.447 0.006 0.714*

*, ** Significant at 5% and 1% levels, respectively; R? value: 0.841; residual effect: 0.397; diagonal values = direct effect.

46

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.



Maize Genetics Cooperation Newsletter vol 83 2009

SHALIMAR, INDIA

S.K. University of Agricultural Sciences and Technology
PANTNAGAR, INDIA

G.B. Pant University of Agriculture and Technology
LUDHIANA, INDIA

Punjab Agricultural University

Stability analysis in maize (Zea mays L.) for anthesis-silking
interval and grain yield
--Lone, AA; Sofi, PA; Warsi, MZ; Wani, SH

An ideal approach in plant breeding is to develop high perform-
ing cultivars that have fairly uniform performance (low G[enotype] x
E[nvironment] interaction) over a range of environments (Lee et
al., Crop Sci. 43:2018-2027, 2003; Worku et al., Seventh Berseen
and Southern African Regional Maize Conference, Feb. 11-15, pp.
139-142, 2001; Scapim et al., Genet. Mol. Biol. 23:287-292, 2000;
Magari and Kang, Euphytica 70:105-111, 1993; Rasul et al., J.
Appl. Sci. Res. 1:307-312, 2005; Signor et al., Crop Sci. 41:663-
669, 2001). The present study was undertaken to identify superior
performing maize hybrids over a range of environments. Five
cultivars, Pop-3118, Pop-3121, YHP-AIm-217, YHP-Pant-45 and
Tarun-83, were crossed in 2005 in a half diallel fashion to develop
15 cross combinations. The parent and crosses were evaluated in
six environments using two locations (Pantnagar and Gorkhpur),
two seasons (rabi 2005 and kharif 2006) and two growing condi-
tions (normal and submerged), in a completely randomized block
design with three replications in each environment. The submer-
gence treatment was given at knee-height stage with a water
height of 5 cm for seven days. Anthesis-silking interval (ASI) and
grain yield were recorded for 10 competitive plants, randomly se-
lected from each replication. Data were statistically analysed by
the Eberhart and Russell (Crop Sci. 6:36-40,1966) model where
the variance of regression deviations is a measure of cultivar sta-
bility and the linear regression coefficient () is a measure of envi-
ronmental index. In this model, the ideal genotype should have a

high mean (u>X), a unit regression coefficient (3i=1) and no devia-
tion from linearity (S2di=0).

The pooled analysis of variance for stability revealed significant
variability for both traits studied, as well as differential effects of
each environment. The estimates of environmental index showed
that for ASI, Pantnagar rabi (submerged) was the most favourable,
whereas Gorkhpur kharif (normal) was poorest. For grain yield,
Pantnagar rabi (normal) was the best environment for realizing
higher yields, whereas Gorkhpur kharif (submerged) was the poor-
est. Analysis of stability parameters in the Eberhart and Russell
(1966) model (Table 1) indicated that among lines, Pop-3118 and
YHP-AIm-217 had the lowest and highest mean values of ASI,
respectively. Among crosses, Pop-3118 x Tarun 83 and Pop-3118
x YHP-AIm-217 had the the lowest and highest values for ASI. For
grain yield, YHP-AIm-217 and Pop-3121 were the lowest and
highest yielding parents, whereas among crosses, Pop-3121 x
Tarun-83 was the highest yielding and Pop-3118 x YHP-AIm-217
was the lowest yielding. Among parents, Tarun-83 was responsive
to a better environment (Bi>1) for ASI and grain yield, while others
were responsive to a poorer environment (Bi<1). Most of the
crosses were highly responsive to a better environment for both
traits. The mean square deviation of regression coefficient (Sdi)
deviated significantly from zero for only a few parents and crosses
for ASI, but in all parents and crosses for grain yield. The coeffi-
cient of determination (R?) values ranged from 0.374 to 0.990 for
ASI and 0.664 to 0.993 for grain yield, suggesting that a large
portion of variation in these traits could be attributed to the envi-
ronmental index. Though many of the parents and crosses exhib-
ited above average performance for both traits, they could not
satisfy other parameters of the model to be designated as gener-
ally adaptable. Based on the i estimates for ASI, YHP-AIm-217
was the most stable among parents and YHP-AIm-217 x YHP-
Pant-45 among crosses. In the case of grain yield, YHP-alm-217
was the most desirable parent, while the cross Pop-3118 x Po-312
was the most stable.

Table 1. Mean regression coefficient ({3i), mean square deviation (S2di) and coefficient of determination (R?) for maize genotypes tested in 6 environments.

Genotype Anthesis silking interval Grain yield
Mean Bi S2di R? Mean Bi S2di R?

Pop-3118 4.055 0.254 -0.199 0.772 1632.9 0.806 37546.2 0.895
Pop-3121 4111 0.336 0.807** 0.374 1941.6 0.604 64199.9* 0.755
YHP-AIm-217 5.778 0.947 1.323* 0.732 1479.1 0.945 30473.5* 0.932
Tarun-83 5.500 0.337 0.744* 0.860 1789.9 1.083 132578.0* 0.839
Pop-3118 x Pop-3121 4.611 1.139 0.607* 0.810 1962.6 0.999 37348.2 0.929
Pop-3118 x YHP-AIm-217 5.444 0.883 -0.198 0.985 1734.2 1.012 18129.2** 0.957
Pop-3118 x YHP-Pant-45 5.277 1.118 0.787 0.938 1890.2 0.624 -9572.1 0.993
Pop-3118 x Tarun-83 3.889 1.826 0.074 0.867 1894.6 1.403 47500.2** 0.954
Pop-3121 x YHP-AIm-217 4.611 1.741 -0.040 0.983 1872.8 1.056 56917.5** 0.912
Pop-3121 x YHP-Pant-45 4.166 0.699 -0.268 0.990 2424.3 1.848 70801.1** 0.963
Pop-3121 x Taru-83 4.611 1.037 0.538 0.864 2472.2 0.973 66849.9 0.885
YHP-AIm-217 x YHP-Pant-45 5111 1.002 0.629 0.842 1781.1 0.703 23151.2* 0.902
YHP-AIm-217 x Tarun-83 4.778 1.276 -0.056 0.971 2349.7 1.383 21825.7* 0.973
YHP-Pant-45 x Tarun-83 5.116 1.681 0.067 0.984 1819.1 0.967 26941.6 0.940
Mean 4.763 1920.5

SE (Mean) 0.343 109.2
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TALLAHASSEE, FLORIDA
Florida State University

A laboratory and field survey of leaf feeding resistance in
diverse maize inbred lines
--Forde, AJ; Applewhite, HS; Bass, HW

Using a common garden plot in Northern Florida (Mission Road
Field, FSU) that was established for an unrelated genetic study,
we assessed natural levels of insect damage exhibited by a highly
diverse population of inbred maize lines (Liu et. al., Genetics
165:2117, 2003). The field contained families for seed propaga-
tion from two sets of maize diversity lines developed by E. S.
Buckler, J. Holland, M. McMullen and Goodman. The two sets of
lines grown in 2008 are referred to by us as the “MDS” set (260 of
the 283 lines from Order 185771, Feb 2007) and the “DL25" set
(25 of the 26 lines from Order 179535, Apr 2006) originally pro-
vided by the USDA, ARS, NCRPIS, ISU, Ames, IA. The MDS lines
were planted in families of 16, 12, or 8 plants each and the DL25
lines were planted in two different locations within the same field in
families of 24 or 14 plants each.

Cursory inspection of insect damage prior to pesticide treat-
ment revealed potential line-dependent variation in herbivory dam-
age, primarily from lepidoptera exposure. To investigate the pos-
sible genotypic basis for this observed variation, we measured field
damage in the DL25 lines and carried out laboratory bioassays on
a selected subset of them. The DL25 lines, plus a common-
parent, B73, have been used to develop a nested association
mapping (NAM) population (Yu et al., Genetics 178:539). A gen-
eral objective of the study described here was to determine which
lines and corresponding NAM recombinant inbred lines might be
useful for subsequent genetic analyses of complex quantitative
traits related to maize-lepidoptera interactions.

Data was collected from our DL25 set, B73, B97, CM103,
CML228, CML247, CML277, CML322, CML333, CML52, HP301,
[M4H, Ki11, Ki3, Ky21, M162W, M37W, Mo17, Mo18W, Ms71,
NC350, NC358, Oh43, Oh7B, P39G-B, Tx303, and Tzi 8. Insect
surveys revealed that the damage present on plants in our plot
was caused primarily by two species of caterpillars, Spodoptera
frugiperda (J. E. Smith), the fall armyworm, and Spodoptera orni-
thogalli (Guenée), the yellowstriped armyworm. The amount of
damage sustained by plants was quantified using a rating scale of
0-4, with larger ratings indicating that damage was present on a
greater proportion of leaves from an individual plant.

Leaf damage varied significantly among lines according to
analysis of covariance as shown in Figure 1 (F=5.48, df=25,
P<0.001; using MIXED procedure; SAS version 9.2; SAS Institute,
2008). Additionally, planned contrasts found that five lines were
significantly more damaged and five were significantly less dam-
aged compared to the population average (Fig. 1). A spatial co-
variance matrix was incorporated into the ANCOVA to account for
autocorrelation because, within each of the two blocks in the plot,
all individuals of a maize line were planted in “family groupings”
located along contiguous stretches within rows.

Induced and constitutive antibiosis resistance laboratory phe-
notype data was collected from herbivore growth rate bioassays
for nine (B73, CML52, HP301, IL14H, KY21, M162W, M37W,
NC350, Tzi 8) of the 26 maize lines present in the field plot, plus
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Figure 1. Mean damage index values (+SE) assessed for maize plants (mid to late whorl/\/8/8-
leaf-collar stage) from different inbred lines in a field in Northern Florida. Damage ratings were
assessed visually, and were based on the percentage of leaves exhibiting any chewing dam-
age. The percentage equivalent of each damage index value are as follows: a rating of 0
corresponds to 0-10%, 1 to 11-25%, 2 to 26-50%, 3 to 51-75% and 4 to 76-100%. Asterisks
denote lines demonstrating levels of damage that were significantly different when compared to
the average amount of damage for all other lines (according to planned contrasts, P<0.05).
Means represent least square means produced from an ANCOVA model incorporating plant
size and spatial location as covariates. Average sample size was 23.92.

Sorghum bicolor and teosinte (Balsas, Zea mays ssp. parviglumis).
The subset of nine from the DL25 lines was chosen in order to
encompass as much phenotypic and genetic variation as possible,
using our field damage estimates and knowledge of phylogenetic
relationships. Second instar fall armyworm caterpillars were fed
foliage from herbivore-damaged or undamaged plants (V4/4-leaf-
collar stage) grown under greenhouse conditions, and their weight
gain over a 48-hour period was measured. An ANOVA on caterpil-
lar growth rates revealed significant variation in constitutive resis-
tance among the lines, as shown in Figure 2 (Main effect of line:
F=2.74, df=10, P=0.0028), but provided no obvious evidence of
induced resistance (Main effect of leaf damage: F=0.09, df=1,
P=0.76; Damage x Line interaction F=1.21, df=10,P=0.33). Ac-
cording to multiple comparisons, caterpillars grew significantly
slower when fed NC350, compared to all other lines except Tzi 8.
Four of these differences remained significant after a highly con-
servative Bonferroni p-value correction (Fig. 2). Furthermore,
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Figure 2. Constitutive antibiosis resistance, assayed by relative growth rates (In(final mass) —
In(initial mass)) of fall armyworm caterpillars (+SE) fed leaves from different greenhouse/lab-
grown maize lines. Faster growth rates denote less resistance. Each caterpillar was allowed to
feed on the newest expanded leaf of a plant (excised) for 48 h in a no-choice situation. Plants
had been grown in a greenhouse under standard conditions and were stage V4 (4 leaf-collar
stage). Means represent least squared means produced from an ANOVA model incorporating
a main effect of line. Significant differences were found between NC350 and four lines (B73,
CML52, I114H, M37W) when p-values of multiple comparisons were adjusted with a Bonferroni
correction. Average sample size was 39.9.
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levels of constitutive resistance in the laboratory were significantly
related to the amount of damage that was sustained by lines in the
field, as shown in Figure 3 (Likelihood ratio test: deviance=1.267,
df=7, P=0.033).
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Figure 3. The relationship between average damage index values and average antibiosis
resistance (as measured by herbivore growth rates) for the chosen subset of nine lines. Anti-
biosis resistance demonstrated a significant linear relationship with observed damage levels
according to a likelihood ratio test (deviance=1.267, df=7, P=0.033).

The concordance between the patterns of resistance observed
in the field versus laboratory suggests that constitutive antibiosis
resistance expressed by the lines is important for deterring leaf
damage. To the extent that this relationship holds up, these types
of herbivore growth rate bioassays may provide an efficient
method to pre-screen germplasm for resistance prior to more ex-
tensive field trials. Despite the fact that our observations of dam-
age in the field were predicted by laboratory measures of resis-
tance, follow-up studies will still be needed in order to confirm
whether levels of resistance in these lines are stably expressed
across seasons, locations, and developmental stages. This study
confirms our suspicion that these maize diversity lines could be
used to learn more about the genetic basis of herbivore resistance
and the effect of genetic variation in plant defense on ecological
dynamics.

URBANA, ILLINOIS
Maize Genetics Cooperation  Stock Center

Allelism testing of miscellaneous stocks in the Maize COOP
phenotype only collection
--Jackson, JD; Harper, C

This report summarizes allele testing of miscellaneous stocks
characterized by phenotype only in the Maize Genetics COOP
Stock Center collection. Crosses were made between known
heterozygotes if possible. Ears were shelled and planted in sand

benches to score seedlings for the appropriate phenotypes.
Plants from the lazy crosses were scored in the field at maturity.
Proposed new designations have been assigned to these alleles.
These stocks have been increased and placed on our stocklist. It
is expected that with further sorting and allelism testing of muta-
tions characterized by phenotype only, additional alleles of charac-
terized mutants will be discovered and placed in the main collec-
tion.

POSITIVE TESTS:

previous designation

allelism test with spt1

new designation

MGCSC: stock
number

spt*-92-3239-53

positive: (+/ spt1-N464) x (+ / spt*)

spt1-92-3239-53

226J

previous designation

allelism test with oro?

new designation

MGCSC: stock
number

0ro*-85-3087-3

positive: (+/ 0ro1-6474) x (+ / oro*)

oro1-85-3087-3

616C

oro*-88-89-3550-32

oro1-88-89-3550-

616D

positive: (+/ oro1-6474) x (+ / oro*)

MGCSC: stock
number

previous designation allelism test with /a1 new designation

la*-05HI-RnjxW22GN-333 positive: (+/laf) x la* la1-05HI-RnjxW22GN-333 406E

la*-MTM4659 la1-MTM4659 406F

positive: (+/laf) x la*

New alleles of chlorophyll1 found in lemon white endosperm
stocks in the Maize COOP phenotype-only collection
--Jackson, JD

This report summarizes allele testing of lemon-white en-
dosperm stocks characterized only by phenotype in the Maize
Genetics COOP Stock Center collection. Here pale kernels linked
to pale-green or albino seedlings characterized all stocks. Many
had previously given negative results in tests with vp9, w3 and y9.
The ¢l1 CIm1-3 stock used in crosses here carries a dominant
modifier of ¢/1 that allows for viable green plants, making crosses
with a homozygous stock possible. Crosses were made as fol-
lows: [+/W*]@ X c/1 CIm1-3 or +//+/lw* X ¢/1 CIm1-3. Ears were
scored for the segregation of pale yellow kernels.

New designations have been assigned to these alleles and
they have been placed in the main collection. Stocks with this
same phenotype that were found to complement ¢/1 CIm3 will be
tested for allelism with other stocks linked to pale endosperm.

Previous designation allelism test with New designation MGCS stock
w3 number

5705F pale- y*-87-88-2679-1 | 4 positive cl1-87-88-2679-1 306H

5908Q y-vp*-1982-1 3 positive cl1-1982-1 306!

5910M pale-y*-85-3007-40 3 positive cl1-85-3007-40 306J

5912P Iw-y-pg*-1998-4 5 positive cl1-1998-4 306K

New alleles of white3 found in viviparous stocks in the Maize
COOP phenotype only collection
--Jackson, JD

This report summarizes allele testing of various viviparous and
lemon-white endosperm stocks characterized only by phenotype in
the Maize Genetics COOP Stock Center collection. Here pale
kernels linked to pale or albino seedlings characterized all stocks.
Many had previously given negative results in tests with vp9 and
¥9. The w3-y11 stock used in crosses here is homozygous viable.
Crosses were made as follows: [+/vp*]@ X w3-y11 and +//+/vp* X
w3-y11. Ears were scored for the segregation of pale yellow ker-
nels. In most cases, pale-yellow kernels were selected from posi-
tive allele test ears and planted in the field for observation. Seed-
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lings were pale-green and when self-pollinated these plants gave
ears with all pale kernels.

New designations have been assigned to these alleles and
they have been placed in the main collection. Stocks with this
same phenotype that were found to complement w3 will be tested
for allelism with other stocks linked to pale endosperm.

Previous designation allelism test | New designation MGCSC: stock
with w3 number
5902D w-vp*-84-5020-4 3 positive w3-84-5020-4 2111
5902F pale-y*-84-5032-21 3 positive w3-84-5032-21 2113
5903G pale-y-vp*85-3385-34 2 positive w3-85-3385-34 211K
5903J y-vp*-85-3572-30 3 positive w3-85-3572-30 211L
5904D vp*-86-1407-15 3 positive w3-86-1407-15 211M
5905L y-vp*-88-89-3563-33 3 positive w3-88-89-3563-33 211N
5906P y-vp*73-2656 3 positive w3-73-2656 2110
5908H vp*-8111 5 positive w3-8111 211p
5909L y-vp*-84-13 3 positive w3-84-13 211Q
5910H pale-y*-84-5082-33 6 positive w3-84-5082-33 212E
5910L pale-y*-85-3006-30 3 positive w3-85-3006-30 212F
5910N pale-y*-85-3010-40 3 positive w3-85-3010-40 212G
5911C Iw*-85-3076-28 2 positive w3-85-3076-28 212H
5911D pale-y*-85-3087-29 2 positive w3-85-3087-29 2121
5911H Iw*-86-87-1828-7 3 positive w3-86-87-1828-7 2123
59110 pale-y*-90-3220-1 3 positive w3-90-3220-1 212K
5911P pale-y*-90-3220-26 3 positive w3-90-3220-26 212L
5911Q /w*89-90-3609-5 3 positive w3-89-90-3609-5 212M
59121 y-pg*-85-3044-34 2 positive w3-85-3044-34 212N
5912N y-pg*-86-87-1723-27 3 positive w3-86-87-1723-27 2120
6109G y-I*-8910 Briggs 3 positive w3-8910 212p

Mapping data for enr factors on chromosome 2
--Stinard, PS

Dominant alleles at the enr (Enhancement of r1) loci intensify
aleurone color conferred by certain pale and near-colorless r1
haplotypes (Stinard, Kermicle, and Sachs 2009, J. Hered., in
press. Electronic  version doi:  10.1093/jhered/esn091
http://jhered.oxfordjournals.org/cgilcontent/full/esn091). Two enr
loci, enr1 and enr2, are linked to each other and map to chromo-
some 2. A third locus, enr3, is not linked to the other two.

We report four point linkage data for the enr? enr2 combina-
tions enr1-m594 Enr2-6117a and enr1-m694 Enr2-694 with re-
spect to fi1 and v4 (Tables 1 and 2) and three point linkage data
for Enr1-628 with respect to f/1 and v4 (Table 3). We also report
three point linkage data for the partially characterized enr factors
Enr*-459A and Enr*-459B (Stinard, MNL 81:33-35, 2007) with
respect to fI1 and v4 (Tables 4 and 5).

The linkage testcrosses were performed as indicated in the
tables. All lines were homozygous for the pale r1 reporter haplo-
type R1-r(Venezuela559-PI302355). Kernels from the testcross
ears were separated into purple (Enr) vs. pale (enr) vs. sectored
(enr-m) as appropriate, and starchy (FI) vs. floury (fl) classes,
planted in a cold sand bench, and the resulting seedlings scored
for green (V) vs. virescent (v). Linkage values were calculated
according to Coe (Pp. 189-197 in Maize Handbook, M. Freeling
and V. Walbot eds., New York: Springer-Verlag, 1994). The seg-
regation of two enhancers (enr1-m and Enr2) in the four point link-
age tests (Tables 1 and 2) presented a special problem in that the
presence of the Enr2 allele prevented the scoring for enr? vs.
enr1-m in the purple kernel classes. Therefore, four point linkage
data were calculated from enr2 classes only, and three point link-
age data for fI1 enr2 v4 were calculated from total data.
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Table 1. Four point linkage data for fi1 Enr2-6117a v4 enr1-m594.
Testcross: [FI1 Enr2-6117a V4 enr1-m594 X fI1 enr2 v4 enr1] X fl1 enr2 v4 enr1

Region Phenotype No. enr2 class

0 flenr2 v enr1 550 550

0;3 Fl Enr2 V; enr1 or enr1-m 663

1;1+3 fl Enr2 V; enr1 or enrl-m 63

1 Flenr2 v enrl 54 54

2 flenr2 V enr1-m 74 74

2;2+3 Fl Enr2 v; enr1 or enr1-m 72

3 fl enr2 v enr1-m I I

1+2;1+2+3 fl Enr2 v; enr1 or enr1-m 5

142 Flenr2 Venrl-m 5 5

1+3 Flenr2 v enr1-m 6 6

2+3 flenr2 V enr1 4 4

1+42+3 Flenr2 Venr1 0 0

Total (n) 1567 764
enr2 data: fl1-enr2=8.5+/-1.1cM

enr2-v4=109+/-1.1cM
v4-enr1=10.6 +/-1.1cM
fl1 - enr2=8.5+/-0.7 cM

enr2-v4=10.2+/-0.8cM

Total data:

Table 2. Four point linkage data for fi1 Enr2-694 v4 enr1-m694.
Testcross: [FI1 Enr2-694 V4 enr1-m694 X fl1 enr2 v4 enr1] X fi1 enr2 v4 enr1

Region Phenotype No. enr2 class

0 flenr2 v enr1 310 310

0;3 Fl Enr2 V; enr1 or enr1-m 330

1;1+3 fl Enr2 V; enr1 or enr1-m 34

1 Flenr2 v enrl 28 28

2 flenr2 V enr1-m 32 32

2;2+3 Fl Enr2 v; enr1 or enrl-m 37

3 flenr2 v enr1-m 35 35

1+2;1+2+3 fl Enr2 v; enr1 or enr1-m 13

142 Flenr2 V enrl-m 13 13

143 Flenr2 v enr1-m 1 1

2+3 flenr2 V enr1 6 6

1+42+3 Flenr2 Venr1 5 5

Total (n) 844 430
enr2 data: fl1-enr2=10.9 +/- 1.5¢cM

enr2-v4=13.0+-1.6cM
v4-enr1=10.9 +/-1.5cM
fIf-enr2=11.1+4/-1.1cM
enr2-v4=12.6+-1.1cM

Total data:

The four point linkage data presented in Tables 1 and 2 estab-
lish the gene order fI1 enr2 v4 enr1 and the linkage values (fi1 —
85-enr2-102-v4-106-enrfand fI1—11.1-enr2- 126 -
v4 - 10.9 — enr1) are fairly consistent with each other and with
previously reported data (fIf — 6.2 —enr2 - 7.8 - v4 - 10.3 - enrf;
Stinard, Kermicle, and Sachs, 2009), although the fI1 — v4 interval
is extended in the present data (18.7 ¢cM and 23.7 cM vs. 14.0 cM
reported in Stinard, Kermicle, and Sachs). The v4 — enr1 values
(10.6 cM, 10.9 cM, and 10.3 cM) are remarkably similar. Differ-
ences in the fI1 — v4 interval could be due to the fact that the enr1
and enr2 alleles used in the two different tests are from different
sources and genetic backgrounds (although they have been par-
tially introgressed into W22). It may also be significant that f/1 and
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Table 3. Three point linkage data for f/1 v4 Enr1-628.

Testcross: [FI1 V4 Enr1-628 X fi1 v4 enr1] X fI1 v4 enr1
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The gene order established by these two tests taken together, 1
Enr*-459B v4 Enr*-459A, as well as the map distances, are consis-
tent with those of enr? and enr2 (Stinard, Kermicle, and Sachs
2009; and this report). It is likely that Enr-459A and Enr*-459B
are alleles of enrf and enr2, respectively. Direct mapping tests of
Enr*-459A with enr1 and Enr*-459B with enr2 are in progress.

Two point linkage data for 3L mutants w*-5787 and yel*-8630
--Stinard, PS; Jackson, JD

We report F2 linkage data for the 3L seedling lethal mutants
w*-5787 and yel*-8630 with respect to wx7-marked A-A transloca-
tions. Both mutants are uncovered by TB-3La and therefore lo-
cated distal to the 3L breakpoint (3L.10) of TB-3La. Plants het-
erozygous for w*-5787 were crossed to a line homozygous for wx1
T3-9c (breakpoints 3L.09; 9L.12). F1 kernels were planted in our
summer nursery and the resulting plants self-pollinated. F2 ker-
nels from the selfed ears were separated into starchy (Wx ) and
waxy (wx) classes, planted in a sand bench, and the resulting
seedlings scored for green (W) vs. albino (w). Roughly half the
ears segregated for albino seedlings and the data from those ears
were pooled and are summarized in Table 1. A similar crossing
scheme was used to map yel*-8630 with respect to wx? T3-9¢ and
wx1 T3-9(8562) (breakpoints 3L.65; 9L.22). Linkage distances
were calculated according to the product method (Immer, Genetics
15:81-98, 1930) and are summarized in Table 1.

Table 1. F2 linkage data for w*-5787 with respect to wx1 T3-9c and yel*-8630 with respect to

wx1 T3-9c and wx1 T3-9(8562).

mutant translocation Wx W Wx w wx W WX W
w*-5787 wx1T3-9c 1130 464 390 43
yel*~8630 wx1T3-9c 1076 497 463 3
yel*~8630 wx1 T3-9(8562) 407 169 105 26

Region Phenotype No. Totals
0 FIV Enr 425
fl v enr 465 890
1 Flvenr 45
flV Enr 71 116
2 FI'V enr 54
flv Enr 51 105
142 Flv Enr 3
flV enr 8 1
Totals 1122
fi1-v4=113+-0.9cM
vd-enr! =10.3 +/- 0.9 cM
Table 4. Three point linkage data for fI1 v4 Enr*-459A.
Testcross: [FI1 V4 Enr*-459A X fi1 v4 enr] X fI1 v4 enr
Region Phenotype No. Totals
0 FIV Enr 734
flvenr 768 1502
1 Flvenr 121
fl V Enr 125 246
2 FI'V enr 108
flv Enr 88 196
142 Flv Enr 13
flV enr 6 19
Totals 1963
fi1-v4=13.5+-0.8cM
vd—enr=11.0 +/- 0.7 cM
Table 5. Three point linkage data for fI1 Enr*-459B v4.
Testcross: [FI1 Enr*-459B V4 X fi1 enr v4] X fI1 enr v4
Region Phenotype No. Totals
0 FI EnrV 341
flenrv 376 717
1 Flenrv 24
fl Enr V 19 43
2 FI Enrv 28
flenrV 22 50
142 FlenrV 3
flEnrv 4 7
Totals 817

flf —enr*=6.14/-0.8 cM
enr*-v4=7.0+-0.9cM

v4 flank the centromere of chromosome 2; it is not presently
known on which chromosome arm enr2 resides.

The three point linkage data presented in Table 3 establish the
following relationship: fI1 = 11.3 — v4 - 10.3 — enr1. The fi1 — v4
interval is shorter in this test, but the v4 — enr1 interval is similar to
other reported data.

For the partially characterized enr factors Enr*-459A and
Enr*-459B, the following linkage order and distances (in centiMor-
gans) were established: fi1 - 13.5 - v4 — 11.0 — Enr*-459A (Table
4); and fi1 - 6.1 — Enr*-459B — 7.0 — v4 (Table 5). The fif — v4
distances established by these tests (13.5 ¢cM and 13.1 cM, re-
spectively) agree with each other and are close to that reported on
the 1993 genetic map of chromosome 2 (15 c¢M; Neuffer et al.,
Mutants of Maize, Cold Spring Harbor Laboratory Press, 1997).

Map distance w*~5787 — wx1 T3-9c = 32.1 +/- 2.0 cM
Map distance yel*~8630 — wx1 T3-9c = 8.3 +/- 2.2 cM
Map distance yel*~8630 — wx1 T3-9(8562) = 42.7 +/- 3.0 cM

Linkage of wx1 with chromosome 3 markers in crossings in-
volving 3-9 translocations is dependent upon the linkage of wx1
and the chromosome 3 markers with the 3-9 cytological break-
points. The only data that are directly comparable are those in-
volving the same translocation, in this case T3-9¢c. We conclude
that yel*-8630 is located relatively close, but distal to the 3L.09
breakpoint (separation between yel*-8630 and wx1 of 8.3 cM), and
that w*-5787 is located farther out on the long arm of chromosome
3 (separation between w*-5787 and wx1 of 32.1 cM).

d4 is allelic to d1
--Stinard, PS

The Maize Genetics Stock Center recently received a stock of
the andromonoecious dwarf plant mutant d4 from Ron Phillips of
the University of Minnesota. d4 was first reported by Suttle (Cor-
nell Univ. Ph.D. Dissertation, 1924) and appears in Emerson, Bea-
dle, and Fraser's (1935) gene list, but no further information ap-
pears in the literature. We figured that it was found to be allelic to
some other better characterized dwarf mutant and disappeared
from the literature for that reason, but could find no report of allel-
ism. We conducted tests of allelism of d4 with the andromono-
ecious dwarfs d1, d3, d5, and an1 and found it to be allelic to d7.
We renamed the mutant allele we received from Ron Phillips d1-4.
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Alleles of pink scutellum1 with no visible kernel phenotype
--Stinard, PS; Jackson, JD

The Maize Genetics Stock Center has been maintaining two
independently isolated seedling mutants (peach-albino-mutable*
87-2209-30 and peach-albino*N1983B) with a unique peach-
tinged albino phenotype. Because of their similar phenotype, tests
of allelism were performed and these two mutants were found to
be allelic. Rescued seedlings from viviparous alleles of pink
scutellum1 are described as being white with a pink flush. ps1
mutant alleles are blocked in the production of carotenoids and the
pink color is due to the accumulation of lycopene. Many ps? mu-
tant alleles are also viviparous due to ABA deficiency. Several
dormant alleles of ps1 have been described which produce pink
seedlings with varying degrees of greening (Faludi-Daniel et al.,
Acta Agron. Hung. 16:1-6, 1967; Bai et al., Genetics 175:981-992,
2007). However, these dormant ps1 alleles produce kernels with
visibly altered endosperm carotenoids that are pinkish in color,
also due to the accumulation of lycopene. The peach albino mu-
tants do not have visibly altered endosperm carotenoids and mu-
tant kernels are indistinguishable from nonmutant kernels in a Y1
background. Nevertheless, due to the similar mutant seedling
phenotype, allelism tests were performed between the peach al-
bino mutants and a viviparous ps? allele (ps1-8205). From the
allelism test crosses, ears were obtained that segregated for pink
endosperm kernels with dormant embryos. Seedlings grown from
pink kernels had the seedling phenotype of their respective peach
albino parent (Figure 1). It is interesting to note that although the
double heterozygote peach albino/ps1 kernels retained the embryo
dormancy of the peach albino parent, they retained the endosperm
carotenoid expression of the ps? parent. We conclude that the
peach albino mutants are dormant alleles of ps? that have a
unique nonmutant endosperm phenotype.

Figure 1. Seedlings grown from allelism test cross ears of peach-albino*-N1983B (middle row)
and peach-albino-mutable*-87-2209-30 (right) with ps1-8205, pink kernels planted. Note the
sectors of greening on the plants on the right. They are not revertant sectors but rather repre-
sent an allele-specific epigenetic phenomenon. On the left are albino lemon white1 seedlings
for purpose of comparison.
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Two point linkage data for Og1 and oy7 on chromosome 10
--Stinard, PS

Classic maize genetic linkage maps (e.g., Mutants of Maize,
Neuffer et al., Cold Spring Harbor Laboratory, New York, 1997)
show a separation of 4 centiMorgans between the og? and oy1
loci on chromosome 10. These data appear to be based on indi-
rect mapping with respect to other markers; no direct mapping
between these loci has been reported in the literature. Since
dominant Og1 mutant alleles condition green and yellow/yellow-
green striping and there exist dominant mutant alleles at the oy1
locus that condition yellow-green plants, the possibility exists that
og1 and oy1 may represent the same locus. We conducted direct
mapping experiments between a dominant Og7 mutant and a re-
cessive oy1 mutant to try to get at this question.

Homozygous Og1 Oy1 (Old gold1 single mutant) plants were
crossed to homozygous og1 oy1 (single mutant oil yellow1) plants
and the resulting double heterozygotes were backcrossed by a
homozygous og? oy? tester. Kernels from testcross ears were
planted and the resulting plants scored for Og? and oy?. 206
green seedling/Old gold striped parental type plants (Og1 Oy7)
and 186 oil yellow seedling/green parental type plants (oy1 og1)
were observed. No double mutant Og7 oy plants were observed.
Five potential double nonmutant green seedling/green plants were
self-pollinated and evaluated one additional generation to confirm
genotypes; all five tumed out to be single mutant parental class
Og1 Oy1 plants. Thus no crossovers were obtained from a total of
397 plants scored, indicating a separation of less than 0.25 +/-
0.25 centiMorgans. These are not enough data to draw a defini-
tive conclusion, but these two loci are certainly tightly linked if not
identical.

VICOSA, BRAZIL
Universidade Federal de Vigosa

Genetic evidence of an unexpected kind of chromosome 9
aberration induced by the B chromosome in maize
--Carvalho, CR; Saraiva, LS; Clarindo, WR; Abreu, IS

The maize B chromosome has been associated with induction
of late knob replication in A chromosomes resulting in bridge-
breakage, loss of acentric fragments and production of terminal-
deficient chromosomes. B chromosomes have no effect upon the
viability of the organism, inasmuch as they are not essential for
growth and development. The B chromosome has been so far
best studied in maize, and causes several interesting genetic ef-
fects. One of these effects, discovered by Rhoades et al. (1967),
is the so-called “high-loss phenomenon”, in which B chromosomes
interact with the knobs of A-complement chromosomes, inducing
breakage. Since different kinds of chromosome aberrations, be-
sides the single terminal deficiency, have been genetically de-
scribed and were not included in the Rhoades and Dempsey hy-
pothesis, they demand more investigation aimed at a better under-
standing of the whole effect of the B chromosome in inducing
breakage in chromosomes of the A-complement. With this pur-
pose in mind, this study was conducted in order to genetically
analyze an aberrant plant with deficiency induced by B chromo-
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somes by searching for chromosomes with more than a single
structural variation resulting from several breakages.

In this study, we used the variety Black Mexican Sweet Corn,
homomorphic for a large terminal knob on the short arm, as the
high-loss stock with B chromosomes to induce breakages in chro-
mosome 9. This stock was used to pollinate a tester stock, ho-
momorphic for a small terminal knob on chromosome 9 and homo-
zygous for all four mutant genes, yg2, c1, wx and bz1. yg2 pro-
duces yellow-green seedlings and plants. For statistical analysis,
the variance of the recombination frequency between the loci was
estimated by the inverse of the Fisher information index, and the
confidence intervals were established by approximation with the
normal distribution with 95% probability, and by the bootstrap
technique with 5,000 simulations (Liu, 1998).

Plant number S-284-7 was a yellow-green exception with a
deficient chromosome 9, which, when cytologically analyzed, had
the following constitution for the chromosomic pair 9: one chromo-
some with a small terminal knob on the short arm, and the other
knobless. Since the high-loss stock was homozygous for the large
knob, the knobless chromosome represented, in fact, a very small
deficiency. This plant also presented no pollen abortion. The ratio
of Wx : wx kernels, corresponding respectively to the deficient and
the normal chromosomes, in both male (232 Wx : 242 wx) and
female (211 Wx : 213 wx) test crosses, was essentially 1:1. Ge-
netic tests showed that although the deficiency was very small, C7,
located at the 5th or 6th chromomere, carried out by the knobbed
chromosome 9 of the high loss stock, was changed (mutated) to c,
inactivated (paracentric inversion with one breakpoint inside the C
or fransposon insertion) or removed (internal deficiency), resulting
in the unexpected expression of the recessive phenotype. In a
test for the presence of a deficient chromosome 9, half of the re-
sulting seedlings were white or green-white and the other half
yellow-green or green-yellow-green striped. This demonstrates
that the knobless chromosome 9 in plant S-284-7 is deficient for a
very small terminal segment including the Wd. It also lacks C7,
although it is present in the homozygous condition in chromosome
9 of the high-loss stock. Genetic evidence showed that Bz1, lo-
cated at five map units to the right of C1, had not been deleted, but
this was not a critical test for the internal deficiency hypothesis.
Crossing over was therefore studied in the Bz1-Wx region, which
is proximal to C1. The Yg2-deficient chromosome 9 (Df9) carried
the dominant Bz1 and Wx while the normal chromosome 9 (N9)
contained the recessive alleles. A plant of Df9 Bz Wx / N9 bz1 wx
constitution, pollinated by a bz1 wx tester homozygous for C7,
supplied the results presented in Table 1. The variance of the
recombination frequency (r) between Bz1 and Wx and the confi-
dence intervals (Cl) are as follows: r estimation = 0.1698; CI
(normal approximation) = 0.1445 - 0.1950; ClI (bootstrap) = 0.1214
- 0.1922. The 16.98% of recombination found in the Df9/N9, origi-
nating from plant S-284-7, did not differ significantly from the con-
trol value of 18.9% observed in a related stock presenting C1. A
somewhat better test for the hypothesis of internal deletion or
paracentric inversion with one breakpoint inside C7 was done by
determining the percentage of recombination between Wx and the
extremity of 9S, which is genetically marked because it is deficient
for Yg2. The kernels from this cross were classified for Wx (Df9)
and wx (N9) endosperm, and the resulting seedlings sorted as
white or green-white striped (Df9) versus yellow-green or green-

Table 1. Percentage’ of crossing over between Bz and Wx in plants heterozygous for Df S-
284-7 (Df9 Bz1 WxIN9 bz1 wx).

Phenotype Number of kernels
Bz1 Wx 360

Bz1 wx 60

bz1 Wx 84

bz1 wx 344

Total 848
Crossing over (%) 16.98
Control 18.90

'Data from four years

Table 2. Percentage of recombination between Wx and the terminal deficiency in plants heterozygous for the
S-284-7 deletion (Df9 Wx wdIN9 wx yg2).

Plant number Wx-wd wx-wd Wx-yg2 wx-yg2 Total Recombination (%)
S-1012-3 61 14 2 7 174 20.7
S-1012-4 37 5 7 65 114 10.5
S-1012-5 47 7 9 55 118 13.6
S-1012-8 65 17 15 65 162 19.7
Total 210 43 53 262 568 16.9
Control (S-996-7) 70 37 32 79 218 31.5

Wx-wd: white and green-white striped; wx-wd: white and green-white striped; Wx-yg2: yellow-green and green-
yellow striped; wx-yg2: yellow-green and green-yellow striped

yellow-green striped (N9) phenotypes (Table 2). In family S-1012,
the average frequency of recombination between Wx and the Yg2
deficiency was 16.9% (Table 2). This value is approximately the
same as the 16.98% recombination found between Wx and Bz1 in
comparable heterozygotes, indicating that no crossing over took
place distally to Bz1 in the deficient chromosome 9 of plant S-284-
7. In plant S-996-7, heterozygous for a deficient chromosome 9,
there was 31.5% recombination between Wx and the breakpoint in
the deficient chromosome. The statistical analysis showed the
following results: r estimation = 0.1690; CI (normal approximation)
=0.1381 - 0.1998; CI (bootstrap) = 0.1250 - 0.1866. Because the
estimation for the control (0.315) is outside the estimation confi-
dence intervals, one can conclude that there is a difference be-
tween the recombination percentage values of the analyzed mate-
rial and the value of the control, with 5% probability. Since exami-
nation at pachynema of S-284-7 heterozygotes revealed no exten-
sive deficiency, the low recombination value of 16.9% cannot be
ascribed to a terminal deficiency in 9S, including the C1 locus.

YA'AN, CHINA
Sichuan Agricultural University

Drought tolerant mutant induced by gamma-ray and sodium
azide from maize calli

--He, J; Hu, Y; Li, W-C; Fu, F-L

In this study, our objectives were to develop drought-tolerant
mutants and identify an optimum combination of y ray with NaNs to
treat embryonic calli derived from immature embryos in maize
using the methods of Fu et al. (J. Sichuan Agric. Univ. 18:97-99,
2000; J. Northwest Sci-Tech Univ. Agric. For. (Nat. Sci. Ed.) 31:81-
84, 2003). At present, information about workable dosages of
gamma-rays and concentrations of NaNs to treat plant calli for
mutation is limited. In rice, calli differentiation was enhanced with
gamma (y) ray at less than 30 Gy, but inhibited at higher than 40
Gy (Wang et al., Acta Agric. Nucl. Sin. 7:20-28, 1993). However, 1
kR, equivalent to 8.7 Gy of y ray, was a suitable dosage to treat
calli in wheat (Gao et al., Acta Agron. Sin. 20:18-25, 1994). For
rice seed, the suitable dosage of y ray and concentration of NaNs
could be as high as 200 Gy and 2 mmol/L, respectively (Wang et

53

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.



Maize Genetics Cooperation Newsletter vol 83 2009

al,, 1993). In this study, a combination with 20 Gy of y ray and 1
mmol/L of NaNs was identified as suitable for mutation induction
from maize calli (Table 1). The vy ray dosage in the present study
was much higher than 0.1 kR or 0.87 Gy, the dosage used to mu-
tate wheat anthers by Zheng et al. (Acta Bot. Sin. 35:121-128,
1993). Also, the NaCl concentration for mutant screening used in
this study was twice as high as that used to screen mutated wheat
anthers by Zheng et al. (1993). Haploid pollen in anthers is more
responsive to y ray treatment and NaCl screening than diploid
embryonic calli.

Table 1. Survival percentage of maize calli treated with different doses of gamma-ray and
NaN3 on high osmotic medium.

NaNs concentra- gamma-ray dosage (Gy)

tionlmmol/Ll 0 10 20 30 40

0 0.33 0.38 1.04 0.00 0.00
(+0.04) (+0.11) (+0.06) (+0.00) (+0.00)

0.5 0.00 0.24 0.78 0.00 0.00
(+0.00) (+0.05) (+0.08) (+0.00) (+0.00)

1.0 0.00 0.07 1.43 0.23 -
(+0.00) (+0.02) (+0.07) (+0.01)

15 0.12 0.34 0.32 0.06
(0.01) (+0.13) (+0.15) (+0.03)

20 0.00 0.00 - -

(£0.00)  (£0.00)

Maize embryonic calli derived from immature embryos of in-
bred line 18-599 were treated with gamma (y) ray and sodium
azide (NaNs), and selected on high osmotic medium containing
1.0% NaCl for drought tolerance. Once plants were regenerated
from the selected calli, they were evaluated for drought tolerance
in artificial and natural conditions with parental 18-599 and known
drought-tolerant line 81565 as checks. Anthesis-silking interval
and grain yield were investigated as an estimate of drought toler-
ance.

Mutagenesis. Immature embryos of 1.5-2.5 mm in length were
sampled from inbred line 18-599 13 days after pollination and cul-
tured in the improved N6 medium for callus production. Line 18-
599 is not only used as parent in many commercial hybrids, but is
also suitable for tissue culture. Embryonic calli (type II) identified
by the standard described by Armstrong and Green (Planta
164:207-214, 1985) were subcultured in the dark at 27 C for multi-
plication. The calli were irradiated with 8°Co vy ray at 10, 20, 30
and 40 Gy, respectively when they became stable after three sub-
cultures, three weeks each. One week after stabilizing the cul-
tures, they were treated with NaNs (pH3) at 0.5, 1.0, 1.5 and 2.0
mmol/L for 4 h. Relative growth rate used to determine the influ-
ence of mutation treatments with y ray and NaNs on callus growth
was recorded as [(callus weight after stabilizing cultures - callus
weight before mutation treatments) / callus weight before mutation
treatments] after stabilizing cultures for two weeks.

Mutant selection. The treated calli were then transferred to
high osmotic medium containing 1.0% NaCl and cultured at 27 C
twice, three weeks each. After stabilizing the high osmotic cultures
for two weeks, these calli were transferred to differentiation me-
dium for regeneration. The regenerated plantlets (Mo) grew in pots
for hardening in the greenhouse for 2-3 weeks, and then in the
field for selfing to produce M2 seed. Drought stress was not ap-
plied to M1 generation in the field because the plants were fragile,
and the objectives in this generation were to produce enough seed
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for selection of target mutants and to observe morphological varia-
tion from the mutation treatments.

During the screening culture, most of the calli treated with
gamma-ray and NaNs; became brown and died on the high osmotic
medium of 1% NaCl. After differentiation, regeneration and trans-
planting, 20 and 2 fertile plants were obtained from dosage combi-
nations of 20 Gy of y ray with 1 mmol/L of NaNs and 20 Gy of y ray
with 0.5 mmol/L of NaNs, respectively. A few plantlets regenerated
from several other dosage combinations, but failed to survive af-
terwards due to either poor growth or female sterility of the result-
ing plants.

The drought tolerance of mutated line 18-599M expressed from
Mz to M4, as well as hybrids derived from the line, was significantly
higher than parental 18-599 (Table 2) in various evaluations con-
ducted in both artificial conditions and naturally water-stressed
environments of four provinces (Sichuan, Ningxia, Guangxi and
Hainan). Genetic polymorphism between 18-599M and 18-599
was found for 7 of 700 pairs of SSR primers listed at MaizeGDB.
(Fig. 1). Among these polymorphic locations, the sequence ampli-
fied by SSR primer pair phi080 located in chromosome bin 8.08
was identified as the 5-end of glutathione S-tramsferase gene
(GST-1) (Uimasov et al., Plant Mol. Biol. 26:1055-1064, 1994).
Glutathione S-transferase is one of the key enzymes involved in
resistance to oxidation. The relationship of this enzyme with resis-
tance to oxidative, osmotic, heavy metal stress and ultraviolet
damage has been demonstrated (McGonigle et al., Plant Physiol.
124:1105-1120, 2000; Ulmasov et al., Plant Physiol. 108, 919-927,
1995). The expression of the glutathione S-transferase gene is
up-regulated under drought stress in maize and transgenic Arabi-
dopsis (Zheng et al., Plant Mol. Biol. 55:807-823, 2004), and its
expression in wheat was up-regulated under polyethylene glycol
simulated osmotic stress (Gallé et al., Acta Biol. Szeged. 49:95-96,
2005). More studies are needed for a molecular explanation of
drought tolerance associated with genetic mutation in plants.

Nature of the mutations. Based on the sequence of the GST-1
gene (GenBank accession number: M16900; Shah et al., Plant
Mol. Biol. 6:203-211, 1986), we designed a pair of specific primers
to amplify exon 1 of this gene: CACCCGATGCAACTTGCGTAGA!
IGTTCCTACGCTTAGCCCAGAT. Three insertions, three dele-

Table 2. Comparison of anthesis-silking interval and grain yield between hybrids derived from
mutant 18-599M and parental 18-599 (CK) under drought environments in three provinces
(Sichuan, Ningxia and Hainan).

Anthesis-silking interval (d) Crain yield (kg/ha)
478 48-2 R15 478 48-2 R15
18-599M 2.63 3.12 246 4860 6940° 6400
18-599 (CK) 2.52 3.56 2.32 4560 6760 6560

* Significantly (P<0.05) higher than its comparative commercial hybrid.

bnlg1185  bnlg2082  bnlg1937  mmc0481  phi080 umc1797 phi022

18-599 18599M 18-599 18599M 18-599 18599M 18-599 18599M 18-599 18599M 18-599 18599M 18-599 18599M

Figure 1. SSR polymorphism between mutated line 18-599M and parental 18-599. Genetic
polymorphism amplified by 7 of 700 pairs of SSR primers between mutated line 18-599M and
parental 18-599 showed that the genetic differences occurred in different locations of the
genome from the mutagen treatments. For each pair of the primers, 18-599M is located in the
left lane and 18-599 in the right lane.
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tions and seventeen base substitutions were found in exon 1 of the
glutathione S-transferase gene by sequence alignment. Base
substitutions from A to T at 158 bp (A to T) and (C to G) at 162 bp
changed the encoded amino acids from methionine to leucine and
from serine to tryptophan, respectively (Fig. 2). The insertion of
(AGAGG)s between the 86 and the 87 bp of 18-599 (Fig. 2) was
probably responsible for the larger amplified product in 18-599M

(Fig. 1).

JRESEFIIBMCNNATNNNNC ACCCGATGCA ACTTGCGTAG AGAGTTGGGC GCAGAGAATC CCCARG-
CAAA CAAACAGGGT AGAGGGAGAG GAGAGGHIeneqyerYer:xeler.enXeqmmoli)

CNNATNNNNC ACCCGATGCA ACTTGCGTAG AGAGTTGGGC GCAGAGAATC CCCAGG-|
CAAA CAAACAGGGT AGAGGGAGAG GAGAGG

18-599M GAGAGGAGAG Gieeeiiaiy GG.@CCATG GCTCCGATGA AGCTGTACG

GGCGGTGRTG TOGTGGAACG TGACGAGGTG (GCAACGGCG CTGGAGGAG
TTGGGTCTG GGACACCATG GCTCCGATGA AGCTGTACG

GGCGGTGTTG TGGTGGAACG TGACGAGGTG CGCAACGGCG CTGGAGGAG

JEERERIRCTGGCTCCGA CTACGAGATC GTGCCCATCA ACTTCGCCAC CGCCGAGCAC AA-
GAGCCCCG AGCACCTCGT CCGCAACGTA CCGTACCTTC CCGATCCTCCESSUN]

CTGGCTCCGA CTACGAGATC GTGCCCATCA ACTTCGCCAC CGCCGAGCAC AA-|
GAGCCCCG AGCACCTCGT CCGCAACGTA CCGTACCTTC CCGATCCTCCHNVANR]

JERSEEIICTCTCCCTCT CCCGTTGTTG TTGITGTTGT TTGTTTGTTC TTCCCGGTIA TTGAAAT-
GCA GCGTCCGTTC CGTTCGCaCe Afeccamagy cTeeceCTCC N
18-509  [®ieid CCGITGTTG TTGITGTTGT TTGTTTGTTC TTCCCGGITA TTGAAAT-
GCA GCGTCCGITC CGITCGCGCG ATGGGE  GTGGCGCTGCNERS

SRECEDIGEAGTCGGCCTA TCGTCGACGG CCGATCTGAC TCCCCTCTAG CGCEdddddd
WLRRARINIGG GTTTTGTTTC ACGGCAACT GGGGGRTTTC GGATHTAAGGIIELN
IERSEEI GTCGGCCTA TCGTCGACGG CCGATCTGAC TCCCCTCTAG CGCTTAGCCA
CCCGTTAAGG GTTTTGITIC ACGGCGAACT GGGGGGITTC GGATGTAAGGHNEIE

EEREEICTGUGGTTTC GCGGAGGGAA TCCAAAA
CATACTGTAA ATGGTAAAAT TABTTACAAG ATTATAAGAA ANGGANTINEINEES
EEEERICTGGGGTTTC GCGGAGGGAR TCCAARACTG ACAAATAAGG GAATCTGTTC
CATACTGTAA ATGGTAARAT TAATTACAAG ATTATAAGAA ACGGAATCGTINEIH

18-599M  Fxxkxx GTAGGTTGTTTCAGATCTGGGCTAAGCGTAGGAAC
623
IR LN CGAATTTCTGTAGGTTGTTTCAGATCTGGGCTAAGCGTAGGAAC
609

Figure 2. Sequence alignment of exon 1 of GST-1 gene between 18-599M and 18-599. Three
insertions, three deletions and seventeen base substitutions in exon 1 of glutathione S-
transferase gene in 18-599M compared to parent allele, 18-599. The black rectangle shows the
start codon of the coding sequence.

Acknowledgments. Financial support from the National Natu-
ral Science Foundation of China (30571172 and 30671309), the
Rockefeller Foundation (2004 FS 047) and the Program for
Changjiang Scholar and Innovative Research Team in University
(PCSIRT, IRT0453), and technical support from all the staff mem-
bers to this project are sincerely appreciated.

'The first primer is the same as for phi080 SSR (MNL Editor note).
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lll. ADDRESS LIST
(Most-current addresses are available on the web (http://www.maizegdb.org))
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Abertondo, Victor; lowa State University, Dept of Agronomy, Agronomy Hall 100 Osborn Dr, Ames, IA, 50010, USA

Aboh, Ntiege Emile; Inst Agric Res Devel, PO Box 25 Ekona, Buea, CAMEROON; 00237-35-42-19; mbellajoe @yahoo.com
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Aldorfer, Micheal; Syngenta Seeds, 317 330Th St, Stanton, MN, 55018, USA; michael.aldorfer@syngenta.com
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Alexander, Debbie; Univ Oxford, Dept Plant Sci, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM

Alfenito, Mark; 61 Avondale Ave, Redwood City, CA, 94062, USA; 650-368-1206
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Altun, Cagla; Purdue University, 915 West State Street, West Lafayette, IN, 47907, USA; caltun@purdue.edu

Alvarez-Mejia, Cesar; Cinvestav Campus Guanajuato, Laboratorio De Apomixis Cinvestav Campus Guanajuat, Carretera Irapuato Leon Km 9.6, Irapuato 36500, Mexico; +52
4626239639; calvarez@ira.cinvestav.mx

Alvarez-Venegas, Raul; Purdue Univ, Dept Biol Sci, West Lafayette, IN, 47907, USA; 765-494-2506; 765-496-1496

Alvey, David; 237 Myrtle Drive, West Lafayette, IN, 47906, USA; 765-567-2115; 765-567-4046

Alwala, Sreedhar; Dow Agrosciences, Mycogen SeedsDow Agrosciences, 1117 Recharge Road, York, NE, 68467, USA; salwala@dow.com

Amano, Etsuo; Biol Resources Res & Dev Centre, Fukui Prefectural Univ, 88-1, Futaomote, Awara-cho, Sakai-gun, Fukui-ken, 910-41, JAPAN; 81-776-77-1443; 81-776-77-
1448

Ambrose, Barbara; UCSD-Bio 0116, 9500 Gilman Dr, La Jolla, CA, 92093, USA; 619-534-2514; 619-534-7108

Anami, Sylvester; Department of Biochemistry and Biotechnology, Kenyatta University, P.O. Box 43844, Nairobi, KENYA

Ananiev, Evgueni; Pioneer Hi-Bred Intl Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131-1004, USA; 515-253-2477/5740; 515-270-3367;
evgueni.ananiev@pioneer.com

Anderson, John; Colorado State Univ, Biology Dept, Fort Collins, CO, 80523-1878, USA; 970-491-3348; 970-491-0649; janderso@lamar.colostate.edu
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Andre Mbom, Yumsie; Rufosad Kumba Cameroon 156 C C C Kumba South West Province, West Africa, CAMEROON; xoadbi@yahoo.ie
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Arumuganathan, Kathiravetpilla; Univ of Nebraska, Ctr for Biotech, N308, Lincoln, NE, 68588-0665, USA; 402-472-4197; 402-472-3139

Ascenzi, Robert; BASF Plant Science, 26 Davis Drive, Rtp, NC, 27709, USA; robert.ascenzi@basf.com
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Bai, Ling; Boyce Thompson Institute, 133 Boyce Thompson Institute, Tower Road, Ithaca, NY, 14853, USA; Ib226@cornell.edu
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Becraft, Philip; lowa State University, Gdcb Dept., 2116 Molec. Biol. Bldg., Ames, IA, 50011, USA; 515-294-2903; 515-294-6755; becraft@iastate.edu

Bedinger, Patricia; Biology Dept, Colorado State Univ., Fort Collins, CO, 80523-1878, USA; 970-491-2879; 970-491-0649; bedinger@lamar.colostate.edu
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Beeghly, Hobart; The J.C. Robinson Seed Co., 100 J.C. Robinson Blvd, PO Box A, Waterloo, NE, 68069, USA

Beijing Book Co. Inc.; Periodical Department - 12 COPIES, Sub. No. 660B0090, 701 E. Linden Ave., Linden, NJ, 07036-2495, USA; (908)862-0909; (908)862-4201

Belanger, Faith; Dept of Crop Science, Cook College, Lipman Hall, Rutgers University, New Brunswick, NJ, 08816, USA; 908-932-8165; belanger@aesop.rutgers.edu

Belcher, Araby; Plant Pathology NCSU, Campus Box 7616, 3419 Gardner Hall, Raleigh, NC, 276957616, USA; arbelche@ncsu.edu

Belele, Christiane; Univ Arizona, 303 Forbes Bldg, Tucson, AZ, 85719, USA; 520-621-8964; 520-621-7186

Bell, Duane; 304 Pearl St., Blissfield, MI, 49228, USA; (517)486-3520; (517)486-2631

Bellendir, Stephanie; University of lllinois, Urbana-Champaign NSRC 325 1101 W Peabody Dr, Urbana, IL, 61801, USA; bellendi@uiuc.edu

Benedum Library; Salem-Teikyo University, Salem, WV, 26436-0520, USA

Benfey, Philip; New York Univ, 1009 Main Bldg, 100 Wash Sq E, Dept Biol, New York, NY, 10003, USA; 212-998-3961; 212-995-4204

Benito, Maria-Ines; The Institute for Genomic Research, 9712 Medical Center Dr, Rockville, MD, 20850, USA; 301-610-5963; 301-838-0208

Benner, Michael; Science and Technology Center, Rider University, 2083 Lawrenceville Rd, Lawrenceville, NJ, 08648-3099, USA; 609-896-5097; 609-895-5782

Bennett, Michael; Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB, UNITED KINGDOM; 44-1181-332-5000; 44-1181-332-5310;
m.bennett@rbgkew.org.uk

Bennetzen, Jeff; University of Georgia, 1041 Arizona Bend, Bogart, GA, 30622, USA; 706-542-3910; maize@uga.edu

Bensen, Robert; Syngenta Seeds, 317 330th St, Stanton, MN, 55018, USA; 515-270-3645; 515-253-2149; robert.bensen@syngenta.com

Benson, Dirk; Biogemma, 4640 East State Road 32, Lebanon, IN, 46052, USA; 765-482-9833; 765-482-9448; dirk.benson@biogemma.com

Benson, Jacqueline; Cornell University, 87 Uptown Road, Apt C206, Ithaca, NY, 14850, USA; jmb565@cornell.edu

Benzion, Gary; 303 W. Lanvale St., Baltimore, MD, 21217, USA; 703-308-1119; benzion@uspto.gov

Bercury, Scott; Univ Massachusetts, Dept Biol, Amherst, MA, 01003, USA; 413-545-9622; 413-545-3243

Berger, Dave; ARS-Roodeplaat, Veg & Ornamental Plant Inst, Private Bag X293, Pretoria 0001, SOUTH AFRICA

Bergquist, Richard; 401 East Sixth Street, El Paso, IL, 61738, USA; 309-527-6000

Bergstrom, Dean E.; Biological Sciences, 101 Tucker Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-1168

Bergstrom, Gary; Dept. Plant Pathology, 316 Plant Science Bldg., Cornell University, Ithaca, NY, 14853-5908, USA; 607-255-7849; 607-255-4471; gch3@cornell.edu

Bergvinson, David; CIMMYT, Apdo. Postal #370, P.O. Box 60326, Houston, TX, 77205, USA; 525-804-2004; 525-804-7558

Berke, Terry; Seminis Vegetable Seeds, 37437 State Hwy 16, Woodland, CA, 95695, USA; 550-669-6119; 530-666-6791; terryberke@netscape.net

Berlyn, Mary; Dept. of Biology, Yale University, New Haven, CT, 06520, USA; 203-432-9997; 203-432-3854; mary@fetalpig.biology.yale.edu

Bernal-L, Irma; Facultadde Quimica ,UNAM Ciudad Universitaria, Mexico City, DF, 04510, MEXICO; 5622 5279

Bernardo, Rex; Dept Agron Plant Genetics, University of Minnesota, 411 Borlaug Hall, 1991 Buford Circle, Saint Paul, MN, 55108-6026, USA; 612-625-1268;
berna022@umn.edu

Bernot, John; Dept. of Biological Sciences, Duquesne University, Pittsburg, PA, 15282, USA

Bernstein, Brad; 4606 Plant Sciences, Univ Georgia, Athens, GA, 30602, USA; 706-542-1954; bdb@arches.uga.edu

Bertels, Paul; National Corn Growers Assn, 632 Cepi Drive, Chesterfield, MO, 63005, USA; 636-733-9004; 636-733-9005; bertels@ncga.com

Berthaud, Julien; 363 Rue de ['olivette, 34980 Saint Clement de riviere, FRANCE; 33(0)467 41 6165; 33(0)467 54 7800; berthaud@ird.fr

Bertoia, LM; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA

Bertrand, Ralph; 14 E Cache La Poudre, Dept. of Biology, Colorado College, Colorado Springs, CO, 80903, USA; (719)389-6402; (719)389-6940

Betran, Javier; Syngenta Seeds S.A.S, 12, chemin de I'Hobit, B.P. 27, Saint Sauveur, 31790, France; (33) 617384310; javier.betran@syngenta.com

Betzner, Andreas; Groupe Limagrain Pacific P/L, GPO Box 475, Canberra ACT 2601, AUSTRALIA; 61 2 6125 4011; 61 2 6125 8593

Bhan, Kanchan; University of Florida, University of Florida Horticultural Sciences Dept, 1301 Fifield Hall, Gainesville, FL, 32611-0690, USA; ksingh18@gmail.com

Bhat, Venkatesh; Genetic Transformation Lab, ICRISAT, Patancheru, AP 502324, INDIA; 91-8455-82360; v.bhat@edumail.nic.in

Bhattramakki, Dinakar; Pioneer Hi-Bred International, Inc., 7300 N.W. 62nd Avenue , Reid 33C, PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3606; 515-270-
3367; dinakar.bhattra@pioneer.com

Bi, Yong Mei; University of Guelph, Dept of Molecular and Cellular Biology, Guelph N1g 2W1, Canada; ybi@uoguelph.ca

Bianchi, Angelo; Ist Sper Cerealicoltura, Via Cassia 176, 00191 Rome, ITALY; 06-3295705; 06-3630-6022

BIBLIOTECA CENTRAL "G. GOIDANICH"; Facolta di Agraria, Via G. Fanin, 40, 40127 Bologna, ITALY; 39-051-2091511

Bicar, Earl; lowa State Univ, Dept Agronomy, 1401 Agronomy Hall, Ames, IA, 50011, USA; 515-294-0837

Biogemma; 5, Rue Saint-Germain 'AUxerrois, Paris, 75001, FRANCE; +33 155 349 400; +33 155 349 401

Biol Laboratories Library; Harvard University, 16 Divinity Ave, Cambridge, MA, 02138, USA; 617-495-3944

Biradar, Madhuri; 320 ERML, Crop Sci, Univ. of lllinois, 1201 W. Gregory, Urbana, IL, 61801, USA

Birchler, James; University of Missouri, Tucker Hall, Columbia, MO, 65211, USA; 573-882-4905; 573-882-0123; birchlerj@missouri.edu

Bird, Robert; 1211 Dogwood Lane, Raleigh, NC, 27607, USA; 919-787-8452; rmckbird@earthlink.net

Bjarnason, Magni; IM Aufeld 5, D-77815 Buehl, GERMANY; 49-7227-5691; 49-7227-5691; bjarnason@t-online.de

Blakey, C.; Ball State University, Department of Biology, Muncie, IN, 47306, USA,; tripsacum@gmail.com

Blakey, Cynthia Ann; Cooper Science Bldg, Dept. of Biology, Ball State University, Muncie, IN, 47306, USA; 765-285-8820; 765-285-2351; ablakey@bsu.edu

Blanchard, Phillippe; EURALIS SEMENCES, Domaine de Sandreau, 31 700 MONDONVILLE , FRANCE; philippe.blanchard@euralis.fr

Blanco, Mike; USDA-ARS NCRPIS GEM, G212 Agronomy Hall, lowa State Univeristy, Ames, IA, 50011, USA; (515) 294-3758; mblanco@iastate.edu

Blashaw, Justin; Duquesne University, 600 Forbes Ave, Pittsburgh, PA, 15282, USA; blashawj@dug.edu

Blauth, Susan; Penn State, 302 Wartik Lab, University Park, PA, 16802, USA; 814-863-7958; 814-863-1357

Boardman, Dara; University of Missouri, 131 Agriculture Bldg, Columbia, MO, 65211, USA; dIb427@mizzou.edu

Bocanski, Jan; Faculty of Agriculture, Univ of Novi Said, 21000 Novi Sad, YUGOSLAVIA; bocanski@polj.ns.ac.yu

Boddu, Jayanad; University of lllinois at Urbana Champaign, 909 S Mattis, Apt 1, Champaign, IL, 61821, USA; jboddu@uiuc.edu

Bodeau, John; PE Applied Biosystems, 384 Foster City Blvd, Foster City, CA, 94404, USA; 650-638-6972

Bodnar, Anastasia; lowa State University, G426 Agronomy Hall, Ames, IA, 50011, USA; 515-294-1766; anastasia@geneticmaize.com

Bogorad, Lawrence; Biol Labs, Harvard Univ, 16 Divinity Ave, Cambridge, MA, 02138, USA; 617-495-4292; 617-495-4292; bogorad@biosun.harvard.edu

Bohn, Martin; Deparment of Crop Sciences, University of lllinois, S-110 Turner Hall, 1102 S. Goodwin Ave., Urbana, IL, 61801, USA; 217-244-2536; mbohn@uiuc.edu

Bohnert, Hans; Depts. Crop Sciences and Plant Biology,, University of lllinois,, 190 ERML, MC 051,, 1201 W. Gregory Dr., Urbana, IL, 61801, USA; 217-265-5475;
hbohnert@uiuc.edu

Bokde, S.; 599 Laurel Ave. #3, Saint Paul, MN, 55102-2047, USA

Bolduc, Nathalie; USDA ARS PGEC, 800 Buchannan St Room 3200, Albany, CA, 94710, USA; nathaliebolduc@berkeley.edu

Bollman, Krista; Dept. of Biology, Plant Science Institute, University of Pennsylvania, Philadelphia, PA, 19104-6018, USA

Bomblies, Kirsten; Genetics Dept, Doebley Lab, 445 Henry Mall, Univ Wisconsin, Madison, WI, 53706, USA; 608-262-2976

Bommert, Peter; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 516-367-8369; bommert@cshl.edu

Bommineni, Venkat R; PO BOX 110347, Durham, NC, 27709-5347, USA; 919-281-0929; 919-281-0901
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Bongard-Pierce, Deverie; Dept Molec Biology, Welman 11, Massachusetts General Hosp, Boston, MA, 02114, USA; 617-726-5938; 617-726-6893;
bongard@molbio.mgh.harvard.edu

Bonjean, Alain; LIMAGRAIN Agr-Industry Div, D.D.S., B.P. 1 -63270, Chappes, FRANCE

Bonney, Courtney; Truman State University Division of Science 100 E Normal, Kirksville, MO, 63501, USA; ceb005@truman.edu

Borovskii, Genadii; Siberian Inst Plant Physiol Biochem, P.O. Box 1243, Irkutsk-33, 664033, RUSSIA; root@sifibr.irkutsk.su

Bosch, Lluis; Escola Superior d'Agricultura, Comte d'Urgell, 187, 08036 Barcelona, SPAIN; 3-4304207; 3-4192601; lluis.bosch-roura@upc.es

Boston, Rebecca; NC State University, Box 7612, Raleigh, NC, 27695, USA; (919)515-3390; (919)515-3436; boston@unity.ncsu.edu

Bottoms, Christopher; University of Missouri - Columbia, 205 Curtis Hall, Columbia, MO, 65211, USA; moleculesoflife@eudoramail.com

Bouchard, Robert; 2006 Blair, Wooster, OH, 44691, USA; 330-263-2433; 330-263-2378

Bouck, Amy; Pioneer HiBred, 7200 Nw 62Nd Ave, Po Box 184, Johnston, IA, 501310184, USA; amy.bouck@pioneer.com

Bowen, Ben; Lynx Therapeutics, Inc, 25861 Industrial Boulevard, Hayward, CA, 94545, USA; 510-670-9441; 510-670-9302

Bowen, David; Pioneer HiBred Intl 7200 NW 62nd Avenue , Johnston, IA, 50131, USA; (515) 270-3179; david.bowen@pioneer.com

Bowers, John; University of Georgia, 111 Riverbend Road, Athens, GA, 30602, USA; jebowers@arches.uga.edu

Boyer, Charles; Dept. of Horticulture, Oregon State University, Ag & Life Sciences 4017, Corvallis, OR, 97331-7304, USA; 503-737-5474

Boyer, John; College of Marine Studies, Univ of Delaware, 700 Pilottown Rd., Lewes, DE, 19958, USA

Bozza, Christopher; 108 Parker St, Ithaca, NY, 14850-4243, USA; moreredsand@gmail.com

Bradbury, Peter; UsdaArs, 741 Rhodes Hall, Cornell University, Ithaca, NY, 14850, USA; peter.bradbury@ars.usda.gov

Brading, Penelope; Syngenta Wheat Improve Ctr, Norwich Research Park, Norwich, NR4 7UH Norfolk, UNITED KINGDOM; 44 0 1603 252600; 44 0 1603 252699

Brar, Gurdip; Monsanto Co., 8520 University Green, P.O. Box 620999, Middleton, WI, 53562, USA; 608-821-3483; 608-836-9710

Braun, David; Penn State University, 208 Mueller Lab, University Park, PA, 16802, USA; 814-863-1108; 814-865-9131; dmb44@psu.edu

Braun, Edward; Department of Zoology, University of Florid, Gainesville, FL, 32611, USA; 352-392-3704; ebraun@zoo.ufl.edu

Bray, Jeff; ProdiGene, 101 Gateway Blvd Ste 100, College Station, TX, 77845, USA; 979-690-8537; 979-690-9527

Brekke, Mike; lowa State University, 2104 Molecular Biology Building, Ames, IA, 50011, USA; 515-294-0022; 515-294-6755; mbrekke@iastate.edu

Brendel, Volker; lowa State University, Dept Genetics Development and Cell Biology, Ames, 1A, 50011, USA; 515-294-9884; 515-294-6755; vbrendel @iastate.edu

Breto, Paz; Pioneer Hi-Bred Int. Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, 1A, 50131-1004, USA

Brettell, Richard; Grains Research and Development Corporation, PO Box 5367, Kingston ACT 2604, AUSTRALIA; 61-8-8944-8486

Bretting, Peter; USDA/ARS, 5601 Sunnyside Ave, Beltsville, MD, 20705, USA; 301-504-5541; 301-504-6191; pkb@ars.usda.gov

Brettschneider, Reinhold; Univ Hamburg-Allgemeine Bot , Ohnhorststr 18, 22609 Hamburg, GERMANY; 49-40-42876-384; 49-40-42876-503; brettsch@botanik.uni-
hamburg.de

Brewbaker, James; Horticulture, Univ of Hawaii, 3190 Maile Way, Honolulu, HI, 96822, USA; 808-956-7985; 808-956-3894; brewbake@hawaii.edu

Brewer, Nathan; 7250 NW 62nd Avenue, P.O. Box 552, Johnston, IA, 50101, USA; nathan.brewer@pioneer.com

Briggs, Kristen; Pioneer Hi-Bred Internat Inc, Trait and Technol Development, 7300 NW 62nd Ave PO Box 1004, Johnston, IA, 50131-1004, USA; 515-254-2623; 515-254-
2619

Briggs, Robert; 112 Hunt St., Towanda, IL, 61776, USA; 309-728-2187; 309-728-2187; bbriggs@frontiernet.net

Briggs, Steven; Diversa Corporation, 4955 Directors Place, San Diego, CA, 92121, USA; 858-526-5220; 858-526-5770

British Library; Attn: Stephen Forbes, Acquisitions Unit (DSC-GO), British Library, Boston Spa, Wetherby, West Yorkshire LS23 7BQ, UNITED KINGDOM; 01937 546504;
01937 546176; stephen.forbes@bl.uk

Britt, Anne Bagg; Section of Plant Biology, U of CA, Davis, CA, 95616, USA; 916-752-0699; 916-752-5410; abbritt@ucdavis.edu

Brkic, Ivan; Agricultural Institute Osijek, 31000 Osijek, CROATIA; 385 41 42 43 41; 385 41 42 04 12

Brockman, Laura; Cargill Hybrid Seeds, 2600 W. Galena Blvd, Aurora, IL, 60506, USA; 630-801-2352

Brouwer, Cory; Bioinformatics, CuraGen Corporation, 555 Long Wharf Drive, 9th Floor, New Haven, CT, 06511, USA; 203-974-6405; 203-401-3368

Brovko, Feodor; Inst Bioorgan Chem, Russian Acad Sci, Science Avenue b.6, Pushchino 142292, Russia, Puschino 142290, RUSSIA; brovko@fibkh.serpukhov.su

Brown, Amber; Florida State University, 182 Ponderosa Cir, Midway, FL, 32343, USA; brown@bio.fsu.edu

Brown, Douglas; Dept of Biology, Bishops University, Lennoxville JIM 1Z7 Quebec, CANADA; 819-822-9632; 819-822-9661

Brown, Kathleen; Pennsylvania State University, Dept Horticulture, University Park, PA, 16802, USA; kbe@psu.edu

Brown, Robert L; USDA/ARS/SRRC, 1100 Robert E. Lee Blvd, New Orleans, LA, 70125, USA; 504-286-4359; 504-286-4419

Browne, Chris; Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-7616

Browning, Katy; Truman State University 416 W Dodson Apt 3, Kirksville, MO, 63501, USA,; kate.browning@gmail.com

Bruce, Wes; BASF Plant Sciences, 26 Davis Dr, Research Triangle Park, Durham, NC, 27709, USA; 919-547-2417; wes.bruce@basf.com

Bruggemann, Edward; Pioneer HiBred International Inc., 7250 Nw 62Nd Avenue, Johnston, IA, 50131, USA; 515-270-4143; 515-334-4788;
edward.bruggemann@pioneer.com

Brunner, Arco; University of Zurich, Schaffhauserstr 370, Zurich 08050, Switzerland; arcobrunner@access.uzh.ch

Brutnell, Thomas; Boyce Thompson Institute, Cornell University - Boyce Thompson Inst, Tower Road, Ithaca, NY, 14853, USA; 607-254-8656; 607-254-1242;
tpb8@cornell.edu

Bubeck, David; Pioneer Hi-Bred Intern'l, Inc., 7300 N.W. 62nd Ave, Johnston, IA, 50131, USA; 515-270-3480; 515-270-4312; david.bubeck@pioneer.com

Buckler, Carlyn S. Keith; Paleontological Research Institution, 1259 Trumansburg Rd, Ithaca, NY, 14850, USA; 607.273.6623; csh36@cornell.edu

Buckler, Edward; Cornell University, USDA - ARS, Cornell University USDAARS, 159 Biotechnology Bldg, Ithaca, NY, 14853, USA; (607) 255-4520; (607) 255-6249;
esb33@cornell.edu

Buckner, Brent; Truman State University, 100 E Normal, Biology, Kirksville, MO, 63501, USA; 660-785-4083; 660-785-4045; bbuckner@truman.edu

Buell, Robin; Department of Plant Biology, Michigan State University, East Lansing, MI, 48824-1312, USA; (517) 353-5597; (517) 353-1926; buell@msu.edu

Bueter, Bernd; Swiss Federal Inst. Sci. (ETH) Zurich, Inst. Plant Sci., ETH - Eschikon 33, CH - 8315 Lindau, SWITZERLAND; 41-52-33-92-83; 41-52-33-27-06

Buhinicek, Ivica; Be Institute for Breeding and Production of Field Crops, Marulicev trg 5/I, 10000 Zagreb, CROATIA; +385 1 2760 085; +385 1 2760 323

Bullock, W. Paul; Garst Seeds Company, 2369 330th St, P.O. Box 500, Slater, IA, 50244, USA; 515-685-5116; 515-685-5080

Bunner, Anne; Dept Zool & Genet, Friley 3525 Lowe, lowa State Univ, Ames, 1A, 50012, USA; 515-572-5242; 515-294-0345

Bureau, Thomas; Dept. of Genetics, University of Georgia, Athens, GA, 30602, USA

Burgess, Diane; UC Berkeley, Uc Berkeley, Pmb 311 Koshland Hall, Berkeley, CA, 94720, USA; 510-547-2395; 510547-2817; dburgess@nature.berkeley.edu

Burgos, Brunilis; University of Georgia Dept of Genetics 4607 Plant Sciences, Athens, GA, 30607, USA; 706-542-1010; brunilis@uga.edu

Burnette, James; University of Georgia, 2502 Miller Plant Sciences, Athens, GA, 30602, USA; jburnette@plantbio.uga.edu

Burr, Benjamin; Biology Dept, Brookhaven National Lab, Bldg 463, Upton, NY, 11973, USA; 631-344-3396; 631-344-3407; burr@bnl.gov

Burr, Frances; Brookhaven National Lab, Biol Dept, Bldg 463, Upton, NY, 11973, USA; 631-344-3396; 631-344-3407; burr@bnl.gov

Burt, Andrew; University of Guelph, Crop Science Bldg, 50 Stone Rd E, Guelph N1E 3B5, Canada; ajburt@hotmail.com

Bushman, B. Shaun; 302 Curtis Hall, Univ Missouri, Columbia, MO, 65211, USA; 573-882-2033
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Butler, Edward; Department of Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ, 85721, USA; 520-626-3824; (520)621-7186

Butler, Lou; 303 Forbes Hall, Department of Plant Sciences, University of Arizona, Tucson, AZ, 58721, USA; 520-626-2632; (520)621-7186; loub@ag.arizona.edu

Butnaru, Gallia; Univ Stiinte Agricole A Banatului, Disciplina de Genetica, C. Post 136, O.P. 1, Timisoara 1900, ROMANIA; 40.56.141424; 40.56.200296

Butron, Ana Maria; Mision Biologica de Galicia (CSIC), Pontevedra, SPAIN; 34 986 854800; 34 986 841362; abutron@mbg.cesga.es

Byrne, Mary; Cold Spring Harbor Laboratory, PO Box 100, 1 Bungtown Rd, Cold Spring Harbor, NY, 11724, USA; 516-367-8836; 516-367-8369

Byrne, Patrick; Dept Soil and Crop Sci, Colorado State Univ, Fort Collins, CO, 80523, USA; 970-491-6985; 970-491-0564; pbyrne@lamar.colostate.edu

Cabulea lancu, lancu; Library, Agric Res Station, Str. Agriculturii 27, Turda R03350, ROMANIA; 040-064-311680; 040-064-311792

Cahoon, A Bruce; Boyce Thompson Institute, Tower Road, Ithaca, NY, 14853, USA; 607-254-1304

Cai, Hong-Wei; Japan Grass-Farm Forage Seed Assoc, 388-5 Higashiakata, Nishinasuno, Tochigi 329-2742, JAPAN

Caldwell, Elizabeth E. Oberthur; 4505 Regal Ave NE, Cedar Rapids, IA, 52402-2143, USA; 319-378-8636

Calgene Inc; Information Center, 1920 Fifth Street, Davis, CA, 95616, USA; (530)753-6313; (530)792-2453

Calvino, Martin; Rutgers University Waksman Institute 190 Frelinghuysen Rd, Piscataway, NJ, 8854, USA; 732-445-3801; mcalvino@eden.rutgers.edu

Camara-Hernandez, J.; Altolaguirre 1295, Buenos Aires 1427, ARGENTINA; 54-1-521-6464; 54-1-522-1687

Camargo, Luiz; Depto. Fitopatologia -ESALQ/USP, C.P. 09, 13418-900 Piracicaba-SP, BRAZIL; 55-194-294124; 55-194-344839; leacamar@carpa.ciagri.usp.br

Campbell, Darwin; USDA ARS, lowa State University, 1028 Crop Genome Lab, Ames, IA, 50011, USA; 515-294-8209; darwin@iastate.edu

Campbell, Mark; Truman State University, Division of Science, 100 E. Normal, Kirksville, MO, 63501, USA; 660-785-4280; campbell@truman.edu

Campbell, Wilbur; Dept. of Biological Sciences, Michigan Technological Univ., 1400 Townsend Drive, Houghton, MI, 49931-1295, USA; 906-487-2214; 906-487-3355;
wcampbel@mtu.edu

Camussi, Alessandro; Genetic Unit - Fac of Agriculture, Via S. Bonaventura 13, 1-50129 Firenze, ITALY

Cande, Zac; University of California, 341 LSA, Berkeley, CA, 94720-3200, USA; 510-642-1669; 510-643-6791; zcande@uclink4.berkeley.edu

Candela, Hector; Unidad de Gen&eacute;tica, Instituto de Bioingenier&iacute;a , Universidad Miguel Hern&aacute;ndez , Av. de la Universidad s/n, Elche, 03202, SPAIN;
+34 96 665 8512; hcandela@umh.es

Cannon, Ethalinda; lowa State University, 1032 Crop Genome Informatics Laboratory, Ames, 1A, 50011, USA; 515-294-5558; ekcannon@iastate.edu

Cao, Heping; USDA/ARS, Beltsville Human Nutrition Research Center, 10300 Baltimore Ave, Building 307C, Beltsville, MD, 20705, USA; 301-504-9062;
heping.cao@ars.usda.gov

Cao, Jun; B420 Agronomy Hall, lowa State Univ, Ames, IA, 50011, USA; 515-294-1659; 515-294-2299; juncao@iastate.edu

Caren, Joel; Univ of Florida, Box 110690 Horticultural Sci, Gainesville, FL, 32611, USA; jcaren@nersp.nerdc.ufl.edu

Carey, Charles; Dept Biol, 303 Forbes Hall, Univ Arizona, Tucson, AZ, 85721, USA; 520-621-8964; 520-621-7186

Cargill Inc; A Balbarani/Seed Division, RUTA 188-KM.77, 2700 Pergamino, Bs As, ARGENTINA; (54-477)33210; (54-477)33243

Cargill Inc.; Info Center Library, P.O. Box 5670, Minneapolis, MN, 55440-5670, USA; 612-742-6498; 612-742-6062

Carlone, Mario; Pioneer HiBred 13874 Lovers Lane , Princeton, IL, 61356, USA; (815) 875-6523; mario.carlone@pioneer.com

Carlson, Lawrence; 7 North Winthrop Street, Saint Paul, MN, 55119-4674, USA; 612-738-8812

Carlson, Shawn; Chromatin Inc., 3440 South Dearborn St, Suite 280, Chicago, IL, 60616, USA; scarlson@chromatininc.com

Carlson, Susan; Department of Agriculture, 1400 Independence Ave Sw, Mail Stop 2301, Washington, DC, 20250, USA; 352-392-1792; 352-392-6532;
sujcarl@nervm.nerdc.ufl.edu

Carlson, Wayne; Dept. of Biol. Sci., University of lowa, lowa City, IA, 52242, USA; (319)335-1316; (319)335-3620; wrcarlsn@aol.com

Carpita, Nick; Purdue University, Department of Botany Plant Pathology, West Lafayette, IN, 479072054, USA,; carpita@purdue.edu

Carraro, Nicola; Rowland Institute at Harvard, Cambridge , MA, 02142, USA; (617) 497-4647; carraro@rowland.harvard.edu

Carroll, Kirstin; Oregon State University 2082 Cordley Hall , Corvallis, OR, 97331, USA; kirstin.carroll@oregonstate.edu

Carson, Chris; Paternity Testing Corporation, 3501 Berrywood Drive, Columbia, MO, 65201, USA; 573-445-7435; carson@ptclabs.com

Carson, Martin; USDA-ARS Cereal Disease Lab, Univ. of Minnesota, 1551 Lindig Street, Saint Paul, MN, 55108, USA; (651) 649-5054; mcarson@umn.edu

Cartinhour, Sam; USDA-ARS, Dept Plant Breeding, 252 Emerson Hall, Cornell Univ, Ithaca, NY, 14853, USA; 607-255-8091; 607-255-6683

Cartwright, Heather; Univ California, 9500 Gilman Dr, Rm 3125 M2B, Biology 0116, La Jolla, CA, 92093, USA; 858-822-2558; 858-534-7108; heatherc@biomail.ucsd.edu

Casa, Alexandra; Cornell Univ, 147 Biotechnology Bldg, Ithaca, NY, 14853, USA; 607-254-4849; 607-255-6249; sem30@cornell.edu

Cassab, GI; PO Box 510-3, National Univ Mexico, Cuernavaca, Morelos 62250, MEXICO; 52-73-29-16-60; 52-73-13-99-88; gladys@ibt.unam.mx

Causse, Mathilde; Station Genet Amelior Fruits et Legumes, INRA, BP 94 - 84143, 84143 Montfavet - Cedex, FRANCE; 33 (0) 4 32 72 28 04; 33 (0) 4 32 72 27 02;
mcausse@avignon.inra.fr

Cebeco Zaden B. V.; P. O. Box 10000, Vijfhoevenlaan 4, 5250 GA Vlijmen, NETHERLANDS; 31-4108-88555; 31-4108-88600

Central Agric Library; 42 95 Internat Exch Dept, Bul. Lenin 125, Block 1, 1040 Sofia, BULGARIA

Central Sci Agric Library Raskhn; Foreign Pub Acg/Exh Dept., Orlikov Bystreet, 3, 107139, Moscow, B-139, RUSSIA

Cervantes-Cervantes, Miguel; Department of Biological Sciences, Boyden Hall 206, Rutgers University, Newark, NJ, 07102-1801, USA; 973-353-5518;
miguelcc@andromeda.rutgers.edu

Chai, Chenglin; Ohio State University, 218 Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA,; chai.30@osu.edu

Chaluvadi, Srinivasa Rao; University of Georgia, C424 Davison Life Sciences Building, East Green Street, Athens, GA, 30605, USA; src@uga.edu

Chalyk, Sergey; 12 Goldfinch Court, Apartment 1007, Toronto , Ontario, M2R 2C4, CANADA,; 416 636 5790; schalyk@hotmail.com

Chambers, Andrea; University of Guelph Dept Plant Agriculture , Guelph Ontario N1G 2WI, CANADA; aarmst03@uoguelph.ca

Chan, Agnes; J. Craig Venter Institute JCVI, 14233 Arbor Forest Dr, Apt 301, Rockville, MD, 20850, USA; achan@tigr.org

Chandler, Kristin; Purdue University, 709 Woodland Dr West, St. Joseph, IL, 61873, USA; kchandi@purdue.edu

Chandler, Vicki; University of Arizona, B105 1657 E Helen St, Tucson, AZ, 85721, USA; 520-626-8725; 520-621-7186; chandler@ag.arizona.edu

Chandrakanth, E.; Crop Biotechnology Center, Texas A&M Univ, College Station, TX, 77843, USA; 979-260-4563; emani@tamu.edu

Chang, Chun-Hsiang; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131, USA; 515-253-2233; 515-253-2619; shawn.chang@pioneer.com

Chang, Ming-Tang; 5333 Cervantes Drive, Ames, IA, 50014-6914, USA; (515) 441-6799

Chang, S. C.; 13, LN36, Chung Shan Rd., Chiayi, ROC, TAIWAN; 05-278-4603

Changsa Inst Modern Agric; Academia Sinica, Library, P.O. Box 10, Hunan 410125, CHINA

Chao, Shiaoman; 1605 ALBRECHT BLVD, BRL BIOSCIENCES RESEARCH LABORATORY, Fargo, ND, 58105-5674, USA; shiaoman.chao@ars.usda.gov

Char, Bharat; Plant Gene Expression Center, 800 Buchanan, Albany, CA, 94710, USA

Charcosset, Alain; INRA, UMR de Genetique Vegetale, Gif sur Yvette 91190, France; 33-1-69-33-23-35; 33-1-69-33-23-40; charcos@moulon.inra.fr

Charles, Brian; #127423, ASPC Tucson, PO Box 24403, Rincon Unit 7-B-6, Tucson, AZ, 85734, USA

Charles, Fred; 1316 Hillshire Meadow Dr, Matthews, NC, 28105, USA

Chase, Christine; University of Florida, Horticultural Sciences Dept., Gainesville, FL, 32611-0690, USA; 352-392-6479; ctdc@mail.ifas.ufl.edu

Chase, Sherret; Chase Road, P.O. Box 193, Shokan, NY, 12481, USA; 845 657 2392; sschase@aol.com

Chaudhry, Sadia; Oakland University 2711 Glouchester , Rochester, MI, 48309, USA; sr2chaud@oakland.edu
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Chaudhuri, Sumita; Monsanto, 1920 5th St, Davis, CA, 95616, USA; 530-792-2318; 530-972-2453

Chechak; Stokes Seeds Limited, 39 James Street, P.O. Box 10,, St. Catharines, ONT, CANADA, Canada; 905-688-4300; 905-684-3022

Chen, Dahu; D.N.A. Landmarks, 84 Richelieu, St Jean-sur Richelieu, Quebec J3B 6X3, Canada; manon.fleurent@dnalandmarks.ca

Chen, Fure-Chyi; Dept. Plant Industry, Natl. Pingtung Univ. Sci. & Tech., Neipu, Pingtung 91201, TAIWAN; 886-8-774-0267; 886-8-774-0371

Chen, Huabang; Indiana Crop Improvement Association, 7700 Stockwell Road, Lafayette, IN, 47909, USA; chen@indianacrop.org

Chen, Jialiang; Agreliant, 4640 E State Road 32, Lebanon, IN, 46052, USA; 765-482-9833; 765-482-9448; jialiang.chen@agreliantgenetics.com

Chen, Jychian; Institute of Molec Biol, Academia Sinica, Taipei 11529, TAIWAN; 011-8862-2789-9208; 011-8862-2782-6085; mbjchen@ccvax.sinica.edu.tw

Chen, Mingsheng; Inst Genetics Devel Biol, Chinese Acad Sci, Anwan, Datun Road 917 Building, Beijing 100101, CHINA; (10)6483-7087; mschen@genetics.ac.cn

Chen, Shouyi; Academia Sinica, Institute of Genetics, Datun Road, Andingmen Wai, Beijing,100101, CHINA

Chen, Tianle; 210 ROGERS RD APT Q313, Athens, GA, 30605-6448, USA; tchen@plantbio.uga.edu

Chen, Wei; Dow AgroScience LLC, 9330 Zionsville Road, Indianapolis, IN, 46268, USA; wchen3@dow.com

Chen, Weicheng; Dept. of Agronomy, Henan Agric. University, ZhengZhou 450002, CHINA

Chen, Zhiyuan; Louisiana State Univ, Dept Plant Path & Crop Physiol, 1100 Robert E Lee Blvd, PO Box 19687, New Orleans, LA, 70179, USA; 504-286-4345; 504-286-4419

Cheng, Kan-Sheng; Yunnan Academy of Agricultural Sciences, Kunming, Yunnan 650205, CHINA

Cheng, Ping-chin; Advanced Microscopy and Imaging Lab, Dept Elect Comp Eng, 201 Bell Hall, State University of New York at Buffalo, Buffalo, NY, 14260, USA; (716)645-
3868; (716)645-3868

Cheng, Ruiyang; Nankai University, Biology Division, Plant Molecular Biology Dept., Tianjin 300071, CHINA

Chernov, Alex; Institute of Genetics, Acad Sci Mold Repub, Kishinev, MOLDOVA

Chettoor, Antony; lowa State University, 33 Schilletter Vig, Apt D, Ames, IA, 50010, USA; cmants@iastate.edu

Chia, Jer-Ming; Cold Spring Harbor Laboratory, Williams #5 The Bungtown Rd, Cold Spring Harbor, NY, 11724, USA; chia@cshl.edu

Chikwamba, Rachel; lowa State University, G503 Agronomy Hall, Ames, IA, 50010, USA; 515-294-8832; 515-294-3163

Chilton, Scott; Dept of Botany, Box 7612, N. C. State University, Raleigh, NC, 27695-7612, USA; (919)515-3792; (919)515-3436

Chin, Emily; Garst Seeds Co, Hwy 210, PO Box 500, Slater, IA, 50244, USA; 515-685-5080

Chintamanani, Satya; Purdue University, Lilly Hall Of Life Sciences 915 W. State Street, West Lafayette, IN, 47906, USA; satya@purdue.edu

Choe, Bong-Ho; Agronomy Dept, College of Agriculture, Chungnam National University, Dae-Jon 305-764, KOREA; KOREA-042-821-5723; 82-42-823-8050

Choffnes, Dan; Univ Berkeley, 111 Koshland Hall, Berkeley, CA, 94720, USA; choffnes@nature.berkeley.edu

Choi, Jaehyuk; Univ of Florida, 2204 Fifield Hall, Gainesville, FL, 32611, USA; 352-392-6479

Choi, Keun-Jin; Dept. of Corn Breeding, Upland Crop Div., Crop Experiment Station, Suwon, KOREA; (0331)292-3823; (0331)292-4560

Chojecki, Jan; Plant Bioscience Limited, Norwich Research Park, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-(0)1603-456500; 44-(0)1603-456552;
ajsc@pbltechnology.com

Chomet, Paul; Monsanto Company, 62 Maritime Dr, Mystic, CT, 6355, USA; 860-572-5224; 860-572-5282; paul.chomet@monsanto.com

Chongkid, Boonhong; Dept. of Agricultural Technology, Fac. of Science & Technology, Thammasat Univ., Rangsit Campus, Pathum Thani 12121, THAILAND; 5160963

Chopra, Surinder; Department of Crop and Soil Sciences, 116 ASI Building, Penn State University, University Park, PA, 16802, USA; 814-865-1159; 814-863-7043;
sic3@psu.edu

Choubey, RN; Indian Grassl & Fodder Res Inst, Pahuj Dam, Jhansi-Gwalior Road, Jhansi-284003 (U.P.), INDIA; 0517-440908

Chourey, Prem; USDA ARS University of Florida, Plant Pathology Department, 1453 Fifield Hall, Gainesville, FL, 32611, USA; 352-392-2806; 352-392-6532;
pschourey@ifas.ufl.edu

Choy, Ming; Dept Plant Microbial Biol, PO Box 13625, Univ California, Berkeley, CA, 94712, USA; 510-642-7918; choymy@nature.berkeley.edu

Christensen, Dean; Syngenta, 317 330th St, Northfield, MN, 55018, USA; 507-663-7619; 507-645-7519

Christensen, Shawn; Texas AM University, 2132 Tamu, Peterson 306, College Station, TX, 77843, USA; schristensen@tamu.edu

Christensen, Todd; Botany & Plant Path Dept, 2082 Cordley Hall, Oregon State Univ, Corvallis, OR, 97331-2902, USA; 541-737-5295; 541-737-3573

Chuck, George; PgecUsda, Pgec, Albany, CA, 94710, USA; 858-534-2514; 858-534-7108; gchuck@nature.berkeley.edu

Chudalayandi, Sivanandan; University of Missouri, Dept of Biological Sciences, 117 Tucker Hall, Columbia, MO, 65211, USA; chudals@missouri.edu

Chughtai, Sajjad; Maize Program, NARC, P.O. NIH, Islamabad, PAKISTAN; (051)241534; 51-812968

Chumak, Nina; Krasnodar Agr Res Inst Lukyanenko, Krasnodar 350012, RUSSIA; 226985

Chung, Chia-Lin; Cornell University, 303G Plant Science Building, Ithaca, NY, 14853, USA; cc435@cornell.edu

Chung, Taijoon; University of Wisconsin - Madison, 425G Henry Mall, Rm 3340, Madison, WI, 53706, USA; tchung2@wisc.edu

Church, Jeffrey; University of lllinois UrbanaChampaign, 1201 W. Gregory Drive, Urbana, IL, 61801, USA; jochurch@uiuc.edu

Ciba-Geigy Corp; Library, P.O. Box 12257, Research Triangle Park, NC, 27709-2257, USA; (919)541-8539; (919)541-8585

Cicek, Muzaffer; Dept Biology, Virginia Tech, Blacksburg, VA, 24061, USA; 540-231-8951; 540-231-9307; mcicek@vt.edu

Ciceri, Pietro; Biology Dept 0116, UCSD, 9500 Gilman Dr, La Jolla, CA, 92093-0116, USA; 619-534-2514; 619-536-7108; pciceri@biomail.ucsd.edu

Cigan, A. Mark; Pioneer HiBred Int, 7300 Nw 62Nd Ave, Reidc 33, Johnston, 1A, 50131, USA; 515-270-3904; 515-270-3367; mark.cigan@pioneer.com

CIMMYT Library; Apdo. Postal 6-641, 06600 Mexico, D. F., MEXICO; Direct from US 650-833-6655; 52-55-5804-7558/7559

CIRAD; M. Marchand, TA 70/16, 73 Rue Jean-Francois Breton, F 34398 Montpellier Cedex 5, FRANCE

Clancy, Maureen; Univ of Florida, Fifield Hall, PO Box 110690, Gainesville, FL, 32611, USA; 352-392-5653

Clark, Janice; Dept. of Biology, Starcher Hall, University of North Dakota, Box 9019, Grand Forks, ND, 58202-9019, USA; (701)777-2621; (701)777-2623;
janclark@gra.midco.net

Clark, Richard; 5210 Genetics, 445 Henry Mall, Madison, WI, 53706, USA; 608-262-5804; 608-262-2976

Clarke, Joseph; Syngenta, 3054 E Cornwallace Rd, Research Triangle Park, NC, 27709, USA; joseph.clarke@syngenta.com

Clayton, Kathryn; Dow Agrosciences, 9330 Zionsville Rd, Bldg 306-C2-833, Indianapolis, IN, 46268, USA; 317-337-3842; 317-337-5989; kaclayton@dow.com

Clifton, Sandra; Washington University / The Genome Center, 4444 Forest Park Blvd, Campus Box 8501, Saint Louis, MO, 63108, USA; sclifton@watson.wustl.edu

Close, Pam; 4010 Thornwood Dr, Columbia, MO, 65202, USA; 573-214-3000; pclose@columbia.k12.mo.us

Close, Timothy; Dept. Bot. & Plant Sci., Univ. of California Riverside, Riverside, CA, 92521-0124, USA; 951-827-3318; 951-827-4437; timothy.close@ucr.edu

Clutter, Mary; BIO/BIO, National Science Foundation Room 605N, 4201 Wilson Blvd., Arlington, VA, 22230, USA; 703-292-1400

Cobb, Greg; Texas A&M Univ, Dept Horticulture, College Station, TX, 77843, USA; 979-845-5615; 979-845-0627; gregcobb@tamu.edu

Cobian Olmedo, J. Felix; Universidad de Guatelajara, Apartado 139, Zapopan, Jalisco, MEXICO

Cocciolone, Suzy; BASF Plant Science, 26 Davis Dr, Research Triangle Parik, NC, 27709, USA; 515-296-0929; 515-296-5349; suzy.cocciolone@basf.com

Coe, Ed; 202 Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-2768; 573-884-7850; coee@missouri.edu

Coelho, CM; 211 Forbes Bldg, Rm 303, Univ Arizona, Tucson, AZ, 85721, USA; 520-621-9254

Coelho, Michael; BASF Plant Sciences, LLC, 26 Davis Drive, Research Triangle Park, NC, 27709, USA; 919 547 2906; 919 547 2482; mike.coelho@basf.com

Coffey, Lisa; lowa State University, Schnable Lab, 2043 Roy J. Carver ColLab, Ames, IA, 50011, USA; (515) 294-1659; Imcoffey@iastate.edu

Colasanti, Joseph; University of Guelph, Dept. Of Molecular Cellular Biology, Guelph N1G2W1, Canada; 519-824-4120; jcolasan@uoguelph.ca
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Colbert, Terry; Pioneer Hi-Bred International, Inc., Princeton Research Center, RR1, Box 90A, Princeton, IN, 47670, USA,; terry.colbert@pioneer.com

Coleman, Craig; Dept Botany & Range Sci, Brigham Young Univ, Provo, UT, 84602, USA; 801-378-3784; 801-378-7499

Coleman, Travis; Pioneer Hi-Bred Ltd., Maize Product Development, P.O. Box 339, Tavistock, Ontario, NOB 2R0, Canada; travis.coleman@pioneer.com

Colleoni, Christophe; lowa State Univ, 2154 Molec Biol Bldg, Ames, IA, 50011, USA; 515-294-8202; 515-294-0453

Collins, James; National Science Foundation, 4201 Wilson Blvd, Arlington, VA, 22230, USA; jcollins@nsf.gov

Comai, Luca; University of California - Davis, Plant Biology and Genome Center, 451 Health Sciences Dr, Davis, CA, 95616, USA; 206-543-4841; 206-685-1728;
comai@u.washington.edu

Combes, Eliette; Limagrain, Domaine De Mons, Bp115, Riom Cedex 63203, France; (3) 347-3671 750; eliette.combes@limagrain.com

Comeaux, Camillia; 210 Curtis Hall, University of Missouri, Columbia, MO, 65211, USA; CRComeaux@mizzou.edu

Cone, Karen; National Science Foundation, 4201 Wilson Blvd / MCB Rm 655, Arlington, VA, 22230, USA; 573-882-2118; 573-882-0123; conek@missouri.edu

Conner, Jennifer; Dept Biol Environ Sci, Univ Tenn Chattanooga, 615 McCallie Ave, Chattanooga, TN, 37403-2598, USA; 423-755-4341; 423-785-2285

Conrad, Liza; UC Davis, Uc Davis Plant Biology, 1 Shield Ave, Davis, CA, 95616, USA; liconrad@ucdavis.edu

Consonni, Gabriella; Universita Degli Studi di Milano, Via Celoria 2, Milan 20133, Italy; 39.02.26607212; 39.02.2663057; gabriella.consonni@unimi.it

Cook, Bill; Biology Department, Midwestern State University, 3410 Taft Blvd., Wichita Falls, TX, 76308, USA; 940-397-4192; 940-397-4442

Cook, Jason; University of Wisconsin - Madison, 15 Buchner Ct, Madison, WI, 53718, USA; jpcook4@wisc.edu

Cooper, Jennifer; Univ of Missouri, 105 Tucker Hall, Columbia, MO, 65211, USA; 573-882-4871; 573-882-0123

Cooper, Pamela; Univ. of Missouri, Div. of Biological Science, Columbia, MO, 65211, USA; 573-882-1168; 573-882-0123

Coors, James; Department of Agronomy, University of Wisconsin, 1575 Linden Drive, Madison, WI, 53706, USA; 608-262-7959; jgcoors@facstaff.wisc.edu

Corcuera, Raul Victor; Inst Fitotec de Santa Catalina, Garibaldi 3400, Llavallol, Buenos Aires, ARGENTINA; 54 11 42820233; 54 11 42820233

Corke, Harold; 45 Highwest, 142 Pokfulam Road, Hong Kong, HONG KONG; 011 852 2859 2820; 011 852 2858 3477

Corley, Susie; Univ Oxford, Dept Plant Sci, South Parks Rd, OX1 3RB Oxford, UNITED KINGDOM; 44 0 1865 275030

Cormack, Jean; Monsanto, 62 Maritime Dr., Mystic, CT, 06355-1958, USA,; (860) 572-5239; (860) 572-5240

Cornu, A.; Sta d'’Amelior des Plantes, B V 1540, 21034 Dijon, FRANCE; 80-63-3159; 80-63-3263

Cortes-Cruz, Moises; CENID-COMEF INIFAP, Ave. Progreso No. 5, Barrio de Sta. Catarina, Del. Coyoacan, D.F., 04010, Mexico; +52-553-626-8700;
cortes.moises@inifap.gob.mx

Costa, Liliana Maria; Univ. of Oxford, Dept. Plant Sciences, Univ of Oxford OX1 3RB, Great Britain; 0044 1865 275819; liliana.costa@plants.ox.ac.uk

Costa de Oliveira, Antonio; University of Georgia, Fred Davison Life Sciences Meeting, Department of Genetics, Athens, GA, 30602, USA; acostol@uga.edu

Costich, Denise; USDA ARS, 175 Biotechnology Building, Cornell University, Ithaca, NY, 14853, USA; 607-254-1349; 607-254-1242; dc58@cornell.edu

Cota, Carla; Lehman College, CUNY, Dept Biological Sci, Bronx, NY, 10468, USA; 718-960-4994; 718-960-8236

Courtney, Ebony; 101 Tucker Hall, Univ Missouri, Columbia, MO, 6211, USA; 573-882-1168

Courtney, Laura; Washington University School of Medicine, 4444 Forest Park Ave Campus Box 8501, Saint Louis, MO, 63108, USA; Icourtne@watson.wustl.edu

Courtney, William; Washington University School of Medicine, 4444 Forest Park Ave Campus Box 8501, Saint Louis, MO, 63108, USA; 314-286-1800;
wecourtne@watson.wustl.edu

Cowan, Carrie; Univ California-Berkeley, 345 LSA, Berkeley, CA, 94720, USA; 510-643-8277; 510-643-6791

Cowperthwaite, Matthew; Rutgers Univ, Waksman Inst, Piscataway, NJ, 08855, USA; 732-445-6247; 732-445-5735

Crane, Virginia; Trait and Technology Development, Pioneer Hi-Bred International, Inc., 7300 N. W. 62nd Ave, Box 1004, Johnston, 1A, 50131-1004, USA; (515)270-3645;
(515)253-2149; virginia.crane@pioneer.com

CRA-Unita di Ricerca per la Maiscoltura; Sezione di Bergamo, Via Stezzano 24, 24126 Bergamo, ITALY; 0039 35 313132; 0039 35 316054; mac@entecra.it

Crawford, Margaret; Monsanto, 3302 SE Convenience Blvd, Ankeny, 1A, 50021, USA; 515-963-4215; 515-963-4242

Creech, Roy; Plant & Soil Sciences, Box 9555, Mississippi State University, Mississippi State, MS, 39762, USA; 601-325-2699; 601-325-8742; rgcreech@ra.msstate.edu

Cross, Joanna; 1143 Fifield Hall, Univ Florida, Gainesville, FL, 32611, USA; 352-392-1928; 352-392-6479

Cui, Cory; Dow Agrosciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-3599; 317-337-5989

Cui, Xiangqin; lowa State Univ, B420 Agronomy, Ames, IA, 50010, USA; 515-294-1659; 515-294-2299

Cummings, D. P.; Dekalb Genetics Corporation, P.O. Box 367, 908 North Independence, Windfall, IN, 46076-0367, USA; 317-945-7125; 317-945-7152

Curlee, Kristen; 9330 Zionsville Road, Building 306/office 1A-180, Indianapolis, IN, 46268, USA; 317-337-5972; kcurlee@dow.com

Currie, Randall; SWREC, 4500 E. Mary, Garden City, KS, 67842, USA; 316-276-8286; 316-276-6028; rcurrie@oznet.ksu.edu

Dai, Jingrui; 2, Yuanmingyuan West St., Beijing 100094, CHINA; 62892571; 0086-1-62891023

Dai, Yunting; 316 Highland Rd APT A301, Ithaca, NY, 14850-2371, USA; yd46@cornell.edu

Daido, Hisaaki; Nat Inst Livestock Grassl Sci, Senbonmatsu, Nishinasuno, Tochigi, JAPAN; 81-287-37/7551; 81-287-36-6629; hdaido@affrc.go.jp

Damerval, Catherine; Station de Genetique Vegetale, Ferme du Moulon, 91190 Gif Sur Yvette, FRANCE; (1)01 69 33 23 66; 33(1)01 69 33 23 40

Damon, Steve; Syngenta Seeds, Inc.,, 4133 E. County Road O, Janesville, WI, 53546, USA; steve.damon@syngenta.com

Dan, Yinghui; Monsanto700 Chesterfield Pkwy, N GG4B, Chesterfield, MO, 60305, USA; 636-737-5309; 636-737-6567

Danielson, Nathan; National Corn Growers Association, 632 Cepi Drive, Chesterfield, MO, 63005, USA; 636-733-9004; 636-733-9005; danielson@ncga.com

Danilevskaya, Olga; Pioneer HiBred International Inc., 7300 Nw 62Nd Avenue, Johnston, IA, 50131, USA; 515-270-4128; 515-334-4788; olga.danilevskaya@pioneer.com

Danilova, Tatiana; University of Missouri, 117 Tucker Hall Mu, Columbia, MO, 65211, USA; danilovat@missouri.edu

Dankov, Toma; 93-Tzaz Iwan Assen Il Str., Sofia 1124, BULGARIA; 43-82-73; nedeva@biofac.uni-sofia.bg

Dannenhoffer, Joanne; Central Michigan Univ, Dept of Biology, 217 Brooks Hall, Mt. Pleasant, MI, 48859, USA; 517-774-2509

Daohong, Xie; Maize Research Institute, Jilin Acad., 5 W. Xing Hua Street, Gongzhuling, Jilin, P.R. 13610, CHINA; (86)-04441-215179; (86)-04441-214884

Darrah, Larry; 110A Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-2349; 573-884-7850

David Huffman, Tyler; University of Missouri - Columbia Division of Plant Sciences 1-21 Agriculture Building, Columbia, MO, 65211, USA; 573-882-9228; thg7f@mizzou.edu

Davidson, Teresa; Washington University School of Medicine 4444 Forest Park Ave Campus Box 8501, Saint Louis, MO, 63108, USA; 314-286-1800;
tdavidso@watson.wustl.edu

Davies, John; Exelixis Plant Sciences, 16160 Sw Upper Boones Ferry Road, Portland, OR, 97224, USA,; jdavies@exelixis.com

Davis, Doug; 101 Tucker Hall, Univ Missori, Columbia, MO, 65211, USA; 573-882-1168; 573-884-0123; davisdo@missouri.edu

Davis, Georgia; University of Missouri, Division of Plant Sciences, 1-31 Agriculture Building, Columbia, MO, 65211, USA; 573-882-9228; 573-882-1469;
davisge@missouri.edu

Davis, James; Florida State University, Biology Unit I, Chieftan Way, Tallahassee, FL, 32306, USA; jdd03f@fsu.edu

Dawe, R. Kelly; University of Georgia, 712 Cobb St, Athens, GA, 30606, USA; 706-542-1658; 706-542-1805; kelly@plantbio.uga.edu

Day, Peter; Center for Ag Molec Biology, Cook College, Rutgers Univ, Foran Hall, Dudley Road, New Brunswick, NJ, 08903-0231, USA; 908-932-8165; 908-932-6535;
day@aesop.rutgers.edu

de Carvalho, Carlos Roberto; Universidade Federal de Vicosa, Depto Biologia Geral, Vicosa - MG 36570, BRAZIL; 31-899-2568; 31-899-2203; ccarvalh@ufv.br

De Leon, Carlos; Maize Program, c/o CIAT, Apdo. Aereo 67-13, Cali, COLOMBIA
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De Leon, Natalia; University of Wisconsin - Madison, 1575 Linden Dr, Madison, W1, 53706, USA; (608)262-0193; ndeleongatti@wisc.edu

de Oliveira, Antonio Costa; Centro de Biotecnologia, Predio 19, Campus UFPel, P.O. Box 354, 96001-970, Pelotas, RS, BRAZIL; 055532757158; 055532759031;
acosta@ufpel.tche.br

de Sousa, Sylvia; University of Florida, Fifield Hall Pobox 110690, Gainesville, FL, 32611, USA; smsousa@ufl.edu

Dean, Caroline; BBSRC, John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 011-44-1603-452571; 011-44-1603-505725; caroline.dean@bbsrc.ac.uk

Dean, Ralph; Dept Plant Path, North Carolina State Univ, 1200 Partners Bldg II, Raleigh, NC, 27695, USA; 919-513-0020; 919-513-0024; ralph_dean@ncsu.edu

Debaene, Jan; Betaseed, Inc., PO Box 858, Kimberly, ID, 83341, USA; jdebaene@betaseed.com

DeBarry, Jeremy; University of Georgia Fred C Davison Life Sciences Dept of Genetics, Athens, GA, 30602, USA; jdebarry@uga.edu

DeBlasio, Stacy; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; deblasio@cshl.edu

DeBroux, Steve; 700 E. Butler Ave., Delaware Valley College, Doylestown, PA, 18901, USA; 215-345-1500; 215-345-5277

DeClerck, Genevieve; 713 W Dryden Rd, Freeville, NY, 13068, USA; gad14@cornell.edu

Decousset, Laurent; BIOGEMMA, Biogemma, 8 Rue Des Freres Lumiere Zi Du Brezet, Clermont Ferrand 63100, France; laurent.decousset@biogemma.com

Deewatthanawong, Prasit; Cornell University, Boyce Thompson Institute, Tower Road, Ithaca, NY, 14853, USA; pd72@cornell.edu

Degenhardt, Jorg; Martin Luther University Halle, Institute of Pharmacy, Hoher Weg 8, 06120 Halle , Germany; 011-49-3641-643652; 011-49-3641-643650;
degenhardt@ice.mpg.de

Deising, Holger; Institut fur Pflanzenzuchtung und Pflanzenschutz, Ludwig Wucherer Str. 2 06099 , Halle (Saale), GERMANY; 49-345-5522660; 49-345-5527120;
deising@landw.uni-halle.de

Delannay, Xavier; Monsanto - N3SB, 800 N. Lindbergh Blvd., Saint Louis, MO, 63167, USA; 314-537-6611; 314-694-3644

Deleu, Wim; Cold Spring Harbor Lab, c/o Jackson Lab, Delbruck Bldg, 1, Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 516-367-8827; 516-367-8369

Della Vedova, Chris; Department of Plant Sciences, University of Oxford, South Parks Road, Oxford, OX1 3RB, UNITED KINGDOM; chris.dellavedova@plants.ox.ac.uk

Dellaporta, Steve; Yale University, Molec Cell Devel Biol, New Haven, CT, 06520-8104, USA; 203-432-3895; 203-432-3854; stephen.dellaporta@yale.edu

Delmer, Deborah; Rockefeller Foundation, 420 Fifth Ave FL 22, New York, NY, 10018, USA; ++1(212)8528342; ++(212)8528442

Delzer, Brent; Syngenta, 4133 E County Road "O", Janesville, W1, 53546, USA; 608-757-1102; 608-757-0080; brent.delzer@syngenta.com

DeMason, Darleen; Botany & Plant Sciences, Univ of California, Riverside, CA, 92521, USA; 909-787-3580; 909-787-4437; demason@ucrac1.ucr.edu

Dembinsky, Diana; University of Tuebingen Auf Der Morgenstelle 28 , Tuebingen 72076, GERMANY; diana.dembinsky@zmbp.uni-tuebingen.de

Dempsey, Ellen; 7 Prospect St, Cornwall-on-Hudson, NY, 12520, USA; 845-534-5285

Deng, Molian; Monsanto, 700 Chesterfield Pkwy N, Chesterfield, MO, 63198, USA; molian.deng@monsanto.com

Dennis, Elizabeth; CSIRO, Division of Plant Industry, P.O. Box 1600, Canberra, ACT 2601, AUSTRALIA; 61-6-246-5061; 61-6-246-5000

Denton, Michelle; Institute for Genomic Diversity, 608 E. Buffalo St., Apt 4, Ithaca, NY, 14850, USA; med55@cornell.edu

Dermastia, Marina; Department of Biology, University of Ljubliana, Vecna pot 111, Ljubljana, SI-1001, SLOVENIA; ++386 1 423 33 88; ++386 1 257 33 90;
marina.dermastia@bf.uni-lj.si

Deshpande, Aparna; Biology Dept, Purdue Univ, West Lafayette, IN, 47907, USA; 752-494-4919; 756-496-1496; adeshpan@bilbo.bio.purdue.edu

Deutsch, James; Garst Seed Company, RR 2 Box 16, Marshall, MO, 65340, USA; 660-886-6363; 660-886-9877; jim.deutsch@garstseedco.com

Dev, Jai; Advan Centre Hill Bioresources, & Biotechnology, COA, HP Agricultural Univ, Palampur, HP 176 062, INDIA; 01894-30511 / 30406; biotech@hpkv.hp.nic.in

Devereaux, Alissa; BASF Plant Sci, 26 Davis Dr, Research Triangle Park, NC, 27709, USA; 919-547-2905; 919-547-2423

Devos, Katrien; Dept Crop & Soil Sci, and Dept of Plant Biology, Miller Plant Sci Bldg, Univ of Georgia, Athens, GA, 30602, USA; 706-542-0925; 706-542-0914;
kdevos@uga.edu

Dewald, Chester; ARS-USDA, 2000 18th St., Woodward, OK, 73801, USA; 580-256-7449; 580-256-1322

Dey, Nrisingha; lowa State Univ, 2156 MBB, Ames, IA, 50011, USA; 515-294-4445; 515-294-6755

DH Hill Lib/Acq GX; North Carolina State Univ, Box 7111, Raleigh, NC, 27695-7111, USA; (919)513-3356; (919)515-7292; barbara_goist@ncsu.edu

Dhillon, Baldev Singh; Plant Breeding, University of Hohenheim, D-70593 Stuttgart, GERMANY; 0711 459-24068; 0711 459-22343; dhillon@pz.uni-hohenheim.de

Dhillon, Braham; Purdue University , Dept of Botany & Plant Path, Lily Hall of Life Sci, 915 W State St, West Lafayette, IN, 47907, USA; bdhillon@purdue.edu

Dhliwayo, Thanda; Dept. of Agron, lowa State Univ., 100 Osborn Drive, 1515 Agronomy Hall, Ames, IA, 50011-1010, USA; 515-294-9721; tdhliwa@iastate.edu

Dias, Anusha; Ohio State Univ, 218A Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA; 614-688-4954; 614-292-5379; dias.9@osu.edu

Dias, Dilip; Garst Seed, 2369 300th St, Slater, IA, 50244, USA; 515-685-5117; 515-685-5080

Dias de Carvalho, Ines; University of lllinois, Urbana-Champaign 1102 S Goodwin Ave, Urbana, IL, 61801, USA

Diaz, Carlos; Instituto Columbiano Agropicuario ICA, Tulio Ospina, Apartado Areo 51764, Medellin, COLOMBIA

Dick, Don; Northwest Tech, LLC, 513 N Main, Fairview, OK, 73737, USA; 580-227-2345; 580-227-3851

Dick, Regina; TU Muenchen LS Genetik, Am Hochanger 8, Freising 85354, Germany; regina.dick@wzw.tum.de

Dicu, Georgeta; Procera Agrochemicals Romania LTD, No.11, Muncii Street, Fundulea, Calarasi, 915200, 915200, ROMANIA; 0040 242 643488; 0040 242 642255;
georgeta.dicu@procera.ro

Diehn, Scott; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, Johnston, IA, 50131, USA; 515-254-2866; 515-334-4722; scott.diehn@pioneer.com

Dietrich, Chuck; Monsanto Company, 700 Chesterfield Parkway West, GG5207, Saint Louis, MO, 63017, USA; 636-737-6516 ; charles.r.dietrich@monsanto.com

Dijkhuizen, Arian; Monsanto SAS, Route D'Epincy, Louville La Chenard, 28150, FRANCE; +33 2 37 22 18 76; arian.dijkhuizen@monsanto.com

Dilkes, Brian; Department of Horticulture and Landscape Architecture, WSLR 136, Purdue University, West Lafayette, IN, 47907, USA; 765 494 2584; bdilkes@purdue.edu

Dille, John; Winthrop College Biology Dept, Rock Hill, SC, 29733, USA; 803-323-2111; 803-323-3448; dillej@winthrop.edu

Dilworth, Machi; Plant Sci Initiatives, National Science Foundation, 4201 Wilson Blvd., Arlington, VA, 22230, USA; 703-292-8470; mdilwort@nsf.gov

Dinges, Jason; 2182 Molec Biol Bldg, lowa State Univ, Ames, IA, 50011, USA; 515-294-8202; 515-294-0453; jdinges@iastate.edu

Director; USDA ARS Natl Seed Storage Lab, 1111 S. Mason St., Fort Collins, CO, 80521-4500, USA; 970-484-0402; 970-221-1427

Dodd, J. L.; Professional Seed Research, Inc, 7 South 437 Dugan Road, Sugar Grove, IL, 60554, USA; 630-466-1060; 630-466-1068

Doebley, John; Genetics Department, University of Wisconsin, Madison, WI, 53706, USA; 608-265-5803/5804; 608-262-2976; jdoebley@facstaff.wisc.edu

Doley, Bill; Global Crop Development Manager, CLEARFIELD Oilseeds and Maize, BASF Corporation, 3000 Continental Drive - North, Mt. Olive, NJ, 07828-1234, USA; 973
886 4523; 973 426 2447

Dolezal, Andrea; North Carolina State University, 851 Main Campus Dr, Raleigh, NC, 27603, USA,; aldoleza@ncsu.edu

Dolfini, Silvana Faccio; Dipartimento di Genetica, University of Milano, Via Celoria 26, 20133 Milano, ITALY; 39 2 266051; 39 2 2664551

Dolgikh, Yulia; Inst of Plant Physiology, ul. Botanicheskaya, 35, Moscow 127276, RUSSIA; 7-095-9039392; 7-095-9778018; gsc@ippras.ru

Dombrink-Kurtzman, Mary Ann; Natl. Ctr. for Agric. Utilization Research, USDA, ARS, 1815 N. University St., Peoria, IL, 61604-3902, USA; (309)681-6254; (309)681-6686;
dombrink@mail.ncaur.usda.gov

Donahue, Patrick; VP Agric Res & Tech Services, Nabisco, Inc., Planters Co., 40906 10th Street, P.O. Box 215, Greenfield, CA, 93927, USA; 831-674-3131; 831-674-5139;
pat.donahue @kraft.com

Dong, Jinzhuo; Monsanto, 800 N Lindbergh Blvd T3A, Saint Louis, MO, 63167, USA; 314-694-7640; 314-694-8275
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Dong, Qunfeng; Genetics, Development & Cell Biology, lowa State University, 2104 Molecular Biology Bldg, Ames, IA, 50011-3260, USA; 515-294-0022; 515-294-6755;
gfdong@iastate.edu

Donnison, lain; Cell Biol Dept, Inst Grassl & Env Research, Aberystwyth SY23 3EB, UNITED KINGDOM; 44 0 1970 823092; 44 0 1970 828357; iain.donnison@bbsrc.ac.uk

Doohan, Fiona; John Innes Centre, Norwich Research Park, Colney NR4 7UH, UNITED KINGDOM; 011-44-1603-452571; 011-44-1603-456844

Dooner, Hugo; Rutgers University, Waksman Institute, Piscataway, NJ, 8855, USA; 732-445-4684; 732-445-5735; dooner@waksman.rutgers.edu

Dorantes-Acosta, Ana; University of Arizona, 303 Forbes Bldg, Tucson, AZ, 85721, USA; dorantes@email.arizona.edu

Dorweiler, Jane; Marquette University, Marquette University - Biological Sciences, PO Box 1881, Milwaukee, WI, 53201, USA; 414-288-5120; 414-288-7357;
jane.dorweiler@marquette.edu

Doss, Brian; Univ Georgia, Dept of Genetics/Botany, Athens, GA, 30605, USA; 706-354-8986

Douglas, Ryan; Cornell University, 412 Mann Library, Ithaca, NY, 14853, USA; rnd4d@cornell.edu

Doust, Andrew; University of Missouri - St Louis, Department of Biology, 8001 Natural Bridge Road, Saint Louis, MO, 63121, USA; 314 516 6225; 314 516 6233

Dove, Christopher; Truman State University, 300 E Patterson St, Kirksville, MO, 63501, USA; c.g.dove@gmail.com

Dow AgroSciences LLC; Attn: Library, 9410 Zionsville Rd., Bldg. 306 C-2, Indianapolis, IN, 46268, USA; 317-337-3519; 317-337-3245

Dowd, Pat; USDA-ARS, 1815 N. University St., Peoria, IL, 61604, USA; 309-681-6242; 309-681-6686; dowdpf@mail.ncaur.usda.gov

Doyle, Greg; Curtis Hall University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-2674

Dr. Rudolf Habelt GmbH; Am Buchenhang 1, 53115 Bonn, GERMANY; buch@habelt.de

Dress, Virginia; Pioneer Hi-Bred Intl, Inc, 7300 NW 62nd Ave, Box 1004, Johnston, IA, 50131-1004, USA; 515-270-4078; 515-254-2619; virginia.dress@pioneer.com

Dresselhaus, Thomas; Cell Biology & Plant Physiology, University of Regensburg, Universitdtsstr. 31, 93053 Regensburg, GERMANY; +49-(0)941-943-3016; +49-(0)941-
943-3352; thomas.dresselhaus@biologie.uni-regensburg.de

Drinic Mladenovic, Snezana; Maize Research Inst, S Bajica 1, MOS1 Zemun-Belgrade, YUGOSLAVIA; 11-2356-704; 11-2356-707; msnezana@mrizp.co.yu

Drummond, Bruce; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA

Du, Chunghuang; Montclair State University, Dept of Biology & Molecular Biology, 1 Normal Ave, Montclair, NJ, 7043, USA; duc@mail. montclair.edu

Du, Limei; Wakesman Institute Rutergers University 190 Frelinghuysen Rd , Piscataway, NJ, 8854, USA; 732-445-6247

Dubcovsky, Jorge; Dept. of Agronomy & Range Science , University of California, Davis CA 95616-8515, Davis, CA, 95616-8515, USA; (530) 752-4361;
jdubcovsky@ucdavis.edu

Dubois, Patrice; Cornell University, Tower Road, Ithaca, MO, 14853, USA; pgd7@cornell.edu

Dubrevil, Pierre; Bio Gemma, 8 Avenue Des Freres Lumiere, Clermont Ferrand, France; pierre.dubrevil@biogemma.com

Dudley, John; Crop Sciences, S112 Turner Hall, University of lllinois, 1102 S Goodwin Ave, Urbana, IL, 61801, USA; 217-333-9640; 217-333-9817; jdudley @uiuc.edu

Dufour, Philippe; Limagrain, 20 Rue Des Coteaux, Tallende 63450, France; philippe.dufour@limagrain.com

Dumitru, Badicean; Institute of Genetics and Plant Physilogy ASM Padurii 20str , Chisinau MD2002, MOLDOVA; dbadicean@yahoo.com

Duncan, David; Corn Discovery Team Leader, Monsanto Co., 700 Chesterfield Parkway N., Mail Zone GG4C, Saint Louis, MO, 63198, USA; 636-737-6923; 636-737-6567

Dunn, Molly; Syngenta, 5717 Deblyn Ave., Raleigh, NC, 27612, USA; molly.dunn@syngenta.com

Duru, Ngozi; 403 Tucker Hall, Univ Missouri, Columbia, MO, 65211, USA; 573-884-3715; 573-882-0123

Duvick, Jonathan; lowa State University, 2254 Molecular Biology Building, Ames, IA, 50011, USA; (515) 294-2360; (515) 294-6755; jduvick@iastate.edu

Duvick, Susan; 1501 Agronomy, lowa State University, Ames, A, 50011, USA; 515-294-5545

Earle, Elizabeth; Dept Plant Breed & Biom, Cornell University, 252 Emerson Hall, Ithaca, NY, 14853-1902, USA; 607-255-3102; 607-255-6683; ede3@cornell.edu

Eathington, Samuel; 910 Gaskill, Ames, IA, 50014, USA; 515-956-3073; 515-232-7170

Eberius, Matthias; Lemnatec, 18 Schumanstr., Wuerselen 52146, Germany; matthias.eberius@lemnatec.de

Ecker, Joseph; The Salk Institute for Biological Studies, Plant Biology/Genomic Analysis Laboratories, 10010 NTorrey Pines Rd, La Jolla, CA, 92037, USA; 858-558-6379;
ecker@salk.edu

Edgerton, Mike; Cereon Genomics, LLC, 45 Sidney St, Cambridge, MA, 02139, USA; 617-551-8292; 617-551-1960

Edmeades, Greg; Pioneer Hi-Bred Internatl, Waimea Research Center, P.O. Box 609, Waimea, HI, 96796, USA; 808-338-8300; 808-338-8325;
greg.edmeades@pioneer.com

Edwards, Dave; Agriculture Victoria, Plant Biotechnology Centre, La Trobe University, Bundoora Victoria 3086, AUSTRALIA; +61 (0) 3 94795633; +61 (0) 3 94793618

Edwards, Jode; USDA-ARS CICGRU, 1575 AGRONOMY HALL, IOWA STATE UNIVERSITY, Ames, IA, 50011, USA; (515) 294-7607 ; (515) 294-9359;
jode.edwards@ars.usda.gov

Edwards, Keith; Functional Genomics Group, OB120, School of Biol Sci, Univ Bristol, Woodland Road, Bristol BS8 1UG, UNITED KINGDOM; 44 0117 3317079; 44 0117
9257374; k.j.edwards@bristol.ac.uk

Edwards, Marlin; Monsanto Company, Mail Zone GG3A, 700 Chesterfield Parkway North, Saint Louis, MO, 63198, USA; (636) 737-5858; marlin.d.edwards@monsanto.com

Efremov, Alexander; Max-Planck-Institute, Carl-von-Linne-Weg 10, D-50829 Koln (Vogelsang), GERMANY

Egesel, Cem; Plant Breeding and Genetics, Department of Field Crops, Canakkale Onsekiz Mart Univ, Canakkale, TURKEY; cemegesel@hotmail.com

Eggleston, William; Virginia Commonwealth University, 1000 W Cary St, Richmond, VA, 23284, USA; 804-828-1562; 804-828-0503; weggles@saturn.vcu.edu

Eichholtz, David; Monsanto, BB4D, 700 Chesterfield Village Pkwy, Saint Louis, MO, 63198, USA; 314-537-6227; 314-537-6047; daeich@ccmail. monsanto.com

Ellis, Leland; Geo Wash Carver Ctr Bldg, 5601 Sunnyside Avenue, Rm 4-2192, MAIL STOP 5138, Beltsville, MD, 20705, USA; 301-504-4788/7050; 301-504-4725

Elshire, Robert; Cornell University, 2665 Slaterville Rd, Slaterville Springs, NY, 14881, USA; rie22@cornell.edu

Elsing, Evan; Pioneer Hi-Bred Intl Inc., 1-385 Kaumualii Hwy, PO Box 609, Waimea Kauai, HI, 96796, USA; 808-338-8325; evan.elsing@pioneer.com

Elster, Ralph; Inst fur Entwicklungsbiologie, Univ zu Koeln, Cologne 50923, GERMANY; 49 221 470 6281; 49 221 470 5164

Emmanuel, Saah; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, CAMEROON; 00237 35 43 71; 00237 31 99 25; evasama@yahoo.com

Emrich, Scott; CSE, 351 Fitzpatrick Hall, Notre Dame, IN, 46566, USA; 574-631-0353; semrich@nd.edu

ENEA-Casaccia-INN BIOAG BIMO; BROGLIA - SP 026, Via Anguillarese 301, 00060 S MARIA DI GALERIA, ROMA, ITALY

Erhard, Karl ; University of California Berkeley, 555 Life Sciences Addition, Berkeley, CA, 94720, USA; karlerhard@berkeley.edu

Erickson, Brian; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI, 53141, USA; canuck_fan@hotmail.com

Ernst, Cynthia; 9330 Zionsville Road, Indianapolis, IN, 46268, USA; 317-337-5123; 317-337-5989

Ersoz, Elhan; Cornell University IGD, 175 Biotechnology Building, Ithaca, NY, 14853, USA; ee57@cornell.edu

Erturk, Neval; Dept. of Biology, Virginia Polytech Inst & State Univ, Blacksburg, VA, 24061-0406, USA

Esch, Elisabeth; Leibniz University of Hannover Institute of Plant Genetics Leibniz University Hannover, Hannover 30419, GERMANY; esch@genetik.uni-hannover.de

Esen, Asim; Dept Biology, Va Polytech Inst & State Univ, Blacksburg, VA, 24061, USA; 540-231-5894; 540-231-9307; esen@uvt.edu

Espinosa, Elsa; CIMMYT, Apdo 6-641, Lisboa, Mexico City 06 600, MEXICO

Estill, James; University of Georgia, 111 Greenbrier Place, Athens, GA, 30605, USA; jestill@plantbio.uga.edu

Eubanks, Mary; Dept. Biology, Box 90338, Duke University, Durham, NC, 27708, USA; 919-660-7417; 919-660-7425; eubanks@duke.edu

EURALIS GENETIQUE; Philippe Blanchard, 363 Rue de I'olivette, 34980 Saint Clement de riviere, FRANCE

Evans, Matthew; Carnegie Institution for Science, Dept of Plant Biology, 260 Panama St., Stanford, CA, 94305, USA; 650-325-6857; mmsevans@stanford.edu
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Evans, Mike; Dept Plant Biology, Ohio State Univ, Columbus, OH, 43210, USA; 614-292-9162; 614-292-6345; evans.20@osu.edu

Eveland, Andrea L.; University of Florida, 1301 Fifield Hall, Gainesville, FL, 32611, USA; aeveland@ufl.edu

Eversole, Kellye; Eversole Associates, 5207 Wyoming Road, Bethesda, MD, 20816, USA; 301-951-3345; 301-951-1846; eversole@eversole.biz

Evola, S. V.; Novartis Biotechnology, 3054 Cornwallis Rd, Durham, NC, 27709, USA; 910-547-1038; 910-547-1030

Fabbri, Brad; Monsanto, 800 N Lindbergh N2SA, Saint Louis, MO, 63167, USA; 314-694-5607; 314-694-1080; bradon.j.fabbri@monsanto.com

Falbel, Tanya; Department of Biochemistry, University of Wisconsin, 433 Babcock Drive, Madison, WI, 53705, USA; 608-263-0314; 608-262-3453

Falque, Matthieu; INRA, Umr De Genetique Vegetale, Ferme Du Moulon, Gif Sur Yvette 91190, France; 33 169332364; 33 169332340; falque@moulon.inra.fr

Fang, Zhiwei; Engineering West, EBW 347, University of Missouri, Columbia, MO, 65211, USA; 573-882-6887; fangz@missouri.edu

Faries, Kaitlyn; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; kmfb6b@mizzou.edu

Farish, Guy; Biology Dept, Adams State College, Alamosa, CO, 81102, USA; 719-587-7969; 719-587-7242

Farmer, Phyliss; Boyce Thompson Institute, Cornell University, Ithaca, NY, 14853, USA; 607-254-6747; prid@cornell.edu

Farrell, Jacqueline; lowa State University, 2282 Molecular Biology Building, Ames, 1A, 50010, USA; jdjax@iastate.edu

Fato, Pedro; Nat Agronomic Res Inst, C.P. 3658, Av. FPLM 2698, Maputo 8, MOZAMBIQUE; ++258(1)460190; ++258(1)460074; fatopedro@hotmail.com

Fauron, Christiane; University of Utah, 2100 Eccles Genetics Bldg, Salt Lake City, UT, 84112, USA; 435-581-4435; 435-585-7177

Feazel, Rhonda; Monsanto, Q4A, 800 N. Lindbergh Bivd, Saint Louis, MO, 63167, USA; (636)737-5250; rhonda.feazel@monsanto.com

Federal Documents Section; Exchange & Gift Div, Library of Congress, Washington, DC, 20540, USA; (202)707-9503; (202)707-2086

Federico, Maria; University of Wisconsin - Madison Department of Agronomy 1575 Linden Dr, Madison, WI, 53706, USA; mifederico@wisc.edu

Fedoroff, Nina; Biology, 0519 Wartik Laboratory, University Park, PA, 16802, USA; 814-863-5717; 814-863-1357; nvf1@psu.edu

Feix, Gunter; University of Freiburg, Institute of Biology LI, Schaenzlestr.1, Freiburg 79104, Germany; 497-6120-32724; 497-6120-32745; feix01@aol.com

Feller, Antje; The Ohio State University, 1060 Carmack Rd, 218 Rightmire Hall, Columbus, OH, 43210, USA,; feller.11@osu.edu

Fellner, Martin; Department of Cell Biology & Genetics, Palacky University Olomouc, Slechtitelu 11, Olomouc-Holice, 78371, CZECH REPUBLIC; +420-58 56 34905; +420-58
56 34870; martin.fellner@upol.cz

Feng, Dongsheng; Pioneer HiBred International Inc., 7300 Nw 62Nd Avenue, Po Box 1004, Johnston, IA, 501311004, USA; 515-331-0033; 515-253-2221;
dongsheng.feng@pioneer.com

Feng, Jia Shi; Maize Research Institute Shandong, Academy of Agricultural Sciences, 11 Sang Yuan Road, Jinan, Shandong 250100, P.R., CHINA; (0531)860329

Fergason, Virgil; Custom Farm Seed, 100 East Shafer, P.O. Box 380, Forsyth, IL, 62535, USA; 217-875-2826; 217-875-9437

Ferl, Robert; Horticultural Sciences, Univ Florida, Gainesville, FL, 32611, USA; 352-392-4072

Fernandes, Agnaldo; Av Azarias Jorge, n 1504 Centro Pontalina, Goias 75620/000, BRAZIL; 62-471-1237

Fernandes, John; Stanford University, Stanford University, Stanford, CA, 943055020, USA,; jfernand@stanford.edu

Feschotte, Cedric; Univ Georgia, Botany Dept, Miller Plant Sci, Athens, GA, 30602, USA; 706-542-1857

Feuillet, Catherine; INRA Am&#233;lioration et Sant&#233; des Plantes, Domaine de Crouelle, 234, Avenue du Br&#233;zet, 63039 Clermont-Ferrand Cedex 2, FRANCE

Fields, Nathan; National Corn Growers Assn, 632 Cepi Drive, Chesterfield, MO, 63005, USA; (636) 733-9004; (636) 733-9005; fields@ncga.com

Figueroa, Debbie; Florida State University, King Life Sciences Building, 319 Stadium Drive, Tallahassee, FL, 323064295, USA,; figueroa@bio.fsu.edu

Fisher, Dane; Mail Zone AA3E, Monsanto Co., 700 Chesterfield Pkwy North, Saint Louis, MO, 63198, USA; 314-737-7434

Fisher, Dave; Seminis Vegetable Seeds, 7202 Portage Road, DeForest, WI, 53532, USA; 608-846-7889; 608-846-7892

Flament, Pascal; Biocem, Campus Universitaire des Cezeaux, 24 Avenue des Landais, 63170 Aubiere, FRANCE; (33)73 42 79 70; (33)73 27 57 36;
sylvie.guillaume@limagrain.com

Flavell, RB; Ceres Inc., 1535 Rancho Conejo Blvd, Thousand Oaks, CA, 91320, USA,; rflavell@ceres-inc.com

Fliege, Christina; UIUC, 21 Cabin Smoke Trail, Springfield, IL, 62707, USA; cfliege2@illinois.edu

Flint-Garcia, Sherry; USDA ARS Columbia, USDA-ARS-MWA-Plant Genetics Research Unit, 205 Curtis Hall, Columbia, MO, 65211, USA; 573-884-0116; sherry.flint-
garcia@ars.usda.gov

Fluminhan, Antonio; University of Western Sao Paulo, Dean of Graduate Studies and Research, Campus Il - UNOESTE Rodovia Raposo, Tavares, km 572 CEP 19.067-175,
Presidente Prudente (SP), Sao Paulo, 19.067-175, BRAZIL; (55) 18-229-2077/2078/2079; (55) 18-229

Foard, A; University of Missouri, Columbia, MO, 65211, USA

Foley, Terry; 129 Country Club Rd, Williamsburg, IA, 52361, USA; 319-668-1765; 319-325-1765; cornbreeder@gmail.com

Fomanka, Epah Sebastian; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, CAMEROON; 00237 35 43 71; 00237 31 99 25; tumbuf@yahoo.com

Forage Crop Breed & Seed Res Inst; 388-5, Higashiakada, Nishinasuno, Tochigi, 329-27, JAPAN; 287-37-6755; 287-37-6757

Ford, Ben; 2328 North Columbia, Seward, NE, 68434, USA; benjamin.ford@syngenta.com

Ford, Clark; lowa State University, 2312 Food Sciences Building, Ames, IA, 50011, USA; cfford@iastate.edu

Forestan, Cristian; University of Padova, Viale Dell Universita 16, Dep. of Environmental Agronomy Crop Production, Legnaro Pd 35020, Italy; cristian.forestan@unipd.it

Foster, David; Syngenta Seeds, 2369 330Th Street, Slater, IA, 50244, USA; 800 8316630; david.foster@syngenta.com

Foster, Toshi; Plant Gene Expression Center, USDA, 800 Buchanan St., Albany, CA, 92507-3925, USA

Fouquet, Romain; University of Florida, Horticulural Sciences Dept - Fifield Hall, PO Box 110690, Gainesville, FL, 32611, USA; fouquet@ufl.edu

Fowler, John; Oregon State University, Botany  Plant Pathology Dept, 2082 Cordley Hall, Corvallis, OR, 97331, USA; 541-737-5295; 541-737-3573;
fowlerj@science.oregonstate.edu

Fox, Tim; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave. NW, P.O. Box 1004, Johnston, IA, 50131, USA

Frame, Bronwyn; lowa State Univ Plant Transformation Facility, G503 Agronomy, Ames, 1A, 50011-1010, USA; 515-294-8832; 515-294-2299; bframe@iastate.edu

Francis, T. R.; Novartis Seeds Canada Inc, R. R. 1, Arva, Ont NOM 1C0, CANADA; 519-461-0072; 519-461-0275

Frank, Carren; Dow Agrosciences, 9330 Zionsville Rd, Bldg 306, Indianapolis, IN, 46268-1054, USA; 317-337-5965; 317-337-5989

Frank, Mary; Dept. of Biology, MC0116, Univ. of California - San Diego, La Jolla, CA, 92093-7108, USA

Frank, Todd; Mycogen Seeds, 1985 E 500 N, Windfall, IN, 46076, USA; 765--945-8145; 765-945-8150

Franklin, Amie; 13209 Padero Court, Saratoga, CA, 95070, USA; 510-206-9473

Frascaroli, Elisabetta; Univ Bologna, Di.S.T.A. (Dept Agro-environmental Science and Technology), Viale Fanin 44, 140126 Bologna, ITALY; 39-051-2096241;
elisabetta.frascaroli@unibo.it

Fredette, Natalie; Florida State University, Biology Unit I, Chieftan Way, Tallahassee, FL, 32306, USA; nf04d@fsu.edu

Fredricksen, Mark; Department of Plant Biology, University of lllinois, 201 W. Gregory Dr, Urbana, IL, 61801, USA; 217 265 5473; bohnertlab@life.uiuc.edu

Frenzel, Karsten; Univ Hamburg, Allgemeine Bot, Ohnhorststrasse 18, 22609 Hamburg, GERMANY; 00494-042816-389; 00494-042816-503

Frey, Monika; TU Muenchen LS Genetk, Am Hochanger 8, 85354 Freising , Germany; 49-89-2891-3532; 49-89-2891-2892; monika.frey@wzw.tum.de

Frey, Travis; Monsanto Company, 9102 Madge Ave, Brentwood, MO, 63144, USA; (515) 597-5839; travis.james.frey@monsanto.com

Fridlender, Marcelo; Danyel Biotech Ltd., Science Park, P.O.B. 2417, Rehovot, 76124, ISRAEL; 971-8-9266056; marcelo@danyel.co.il

Friedman, Robert; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN, 46320-1094, USA; 219-473-6607

Friedrich, James; Maize Genetic Resources, Inc, 10570 Hwy. 50 North, Angier, NC, 27501, USA; 919-894-5594; 919-894-5660
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Frisch, David; University of Wisconsin, Biotechnology Center, Madison, WI, 53706, USA; 608-262-6748; dfrisch@genome.wisc.edu

Fritz, Ashleigh; Truman State University 416 W Dodson #3 , Kirksville, MO, 63501, USA; aef138@truman.edu

Frizzi, Alessandra; 62 Maritime Drive, Mystic, CT, 06355, USA; 860 572 5264; alessandra.frizzi@monsanto.com

Frolich, Walter; Oberriexingerstr. 32, D-74343 Sachsenheim, GERMANY

Fromm, Michael; Agronomiy and Biotech Center, 2540 Woodscrest Ave, Lincoln, NE, 68502, USA; 314-537-6048; 314-537-6759; mfromm@uninotes.unl.edu

Fronick, Catrina; Washington University School of Medicine, 4444 Forest Park Ave, Saint Louis, MO, 63108, USA; 314-286-1800; cstrowma@watson.wustl.edu

Frova, Carla; Dept of Genetics & Microbiology, University of Milano, Via Celoria 26, 20133 Milano, ITALY; 39 2 26605244; 39 2 2664551; carla.frova@unimi.it

Fu, Huihua; Waksman Inst, Rutgers Univ, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735

Fu, Suneng; 2502 Miller Plant Sci Bldg, Botany Dept, Univ Georgia, Athens, GA, 30602, USA; 706-542-1010; 706-542-1805

Fu, Xi-Qin; Hunan Academy of Agricultural Sciences, Hybrid Rice Research Center, Mapoling, Dong Jiao, Changsha, Hunan 410125, CHINA; 86-731-469-1443; 86-731-469-
1877

Fu, Yan; lowa State University, 4007 Westlawn Drive, Ames, IA, 50010, USA; (515) 294-5466; yfu@iastate.edu

Fu, Yang; University of lllinois at UrbanaChampaign, 1102 S Goodwin Avenue, S122, Urbana, IL, 61801, USA; yangfu@uiuc.edu

Fuerstenberg, Susan; Tilligen, 215A Madson Place, Davis, CA, 95616, USA; 530-756-4760; 530-756-4928

Fulton, Robert; Washington University School of Medicine, 4444 Forest Park Ave, Campus Box 8501, Saint Louis, MO, 63108, USA; bfulton@watson.wustl.edu

Funk, Andrew; 3006 Sw 23Rd St, Apt. 12, Gainesville, FL, 32608, USA; andyfunk@ufl.edu

Furbeck, Scott; Syngenta Seeds 906 Barbara Drive , Heyworth, IL, 61745, USA; (309) 473-2306; scott.furbeck@syngenta.com

Furtek, D. B.; Inst. Molecular Biology Labs, Pennsylvania State Univ., 214 Borland Lab, University Park, PA, 16802-2505, USA; 814-863-7785; 814-863-6123

Gabay-Laughnan, Susan; Plant Biology/265 Morrill Hall, University of lllinois, 505 S. Goodwin Avenue, Urbana, IL, 61801, USA; 217-333-2919; 217-244-7246;
gabaylau@life.uiuc.edu

Gabonater Kutatointezet; Also Kikoto sor 9, Szeged, HUNGARY

Gai, Xiaowu; lowa State Univ, 2104 Molecular Biology Bldg, Ames, IA, 50011, USA; 515-294-0022

Gaillard, Antoine; Maisadour Semences, Unite Biotechnologie, BP 27, 40001 Mont-de-Marsan, FRANCE; 58 05 84 54; 58 05 84 87; gaillard@maisadour.com

Gale, Michael; John Innes Centre, Norwich Research Park, Colney, Norwich NR4 7UH, UNITED KINGDOM; 44 1603 450 599; 44 1603 450 024; mike.gale@bbsrc.ac.uk

Galian, Liliana Rosa; Univ Nac de Lomas de Zamora, Ruta 4 Km 2, CC :95 Cp:1832, Llavallol Bs As, ARGENTINA

Galinat, Walton; Eastern Agric. Center, U. Mass., 240 Beaver Street, Waltham, MA, 02154-8096, USA; 617-891-0650; 617-899-6054

Gallagher, Cynthia; Lehman College - CUNY, 250 Bedford Park Blvd W, Bronx, NY, 10468, USA; 718-960-4994; 718-960-8236; cegallagher_68@yahoo.com

Gallavotti, Andrea; University of California San Diego, UCSD - Division of Biological Sciences, 9500 Gilman Dr, La Jolla, CA, 92093-0116, USA; agallavotti@ucsd.edu

Gallie, Daniel; Dept. of Biochemistry, University of California, Riverside, CA, 92521, USA; (909)787-7298; (909)787-3590; drgallie@ucrac1.ucr.edu

Gallo-Meagher, Maraia; Univ Florida, 2183 McCarty Hall, P.O. Box 110300, Gainesville, FL, 32611-0300, USA; 352-392-1823; 352-392-7248

Ganal, Martin; TraitGenetics GmbH, Traitgenetics Gmbh, Am Schwabeplan 1B, 06466 Gatersleben , Germany; ganal@traitgenetics.de

Gandhi, Sonali; Syngenta seeds, Syngenta Seeds Inc, 12101 Thorps Road, Clinton, IL, 61727, USA; sonali.gandhi@syngenta.com

Gandotra, Neeru; Yale University, 10 Kent Drive, North Haven, CT, 6473, USA; fno.neeru@yale.edu

Gao, Dongying; 445 Steely St Apt 2, West Lafayette, IN, 47906-3566, USA; dongying@msu.edu

Gao, Min-Wei; Zhejiang Agricultural University, Institute of Nuclear-Agric. Science, Hangzhou, Zhejiang 310029, CHINA

Gao, Zhi; University of Missouri-Columbia, 117 Tucker Hall, Division of Biological Sciences, Columbia, MO, 652117400, USA; gaoz@missouri.edu

Gao, Zhifang; DowAgroSciences LLC, Indianapolis, IN, 46268, USA; zgao@dow.com

Garcia, Nelson; Dept of Plant Biology University of Minnesota, 250 Biological Sciences Center, 1445 Gortner Ave., Saint Paul, MN, 55108, USA; garci191@umn.edu

Garcia-Olmedo, F.; Lab Biochemistry and Molecular Biology, Dept. Biotechnology, E T S Ingenieros Agronomos, 28040-Madrid, SPAIN; 34-1-3365707; 34-1-3365757

Gardiner, Jack; University of Arizona, 303 Forbes Plant Sciences, Tucson, AZ, 85721, USA; 520 621 8831; 520 621 7186; gardiner@ag.arizona.edu

Gardiner, Michele; Rogers NK Seed Co, 6338 Highway 20-26, Nampa, ID, 83687, USA; (208)466-0319; (208)467-4559; michele.gardiner@syngenta.com

Gardner, Candice; lowa State University, G212 Agronomy Hall, Ames, 1A, 50011, USA; 515-294-7967; 515-294-4880; gardnerc@iastate.edu

Gardunia, Brian; Ag Alumni Seed, P.O. Box 158, Romney, IN, 47981, USA; 1-765-538-3145; brian@agalumniseed.com

Garg, Anshu; Purdue University, 915 West State Streetlilly, School Of Life Sciences, West Lafayette, IN, 47907-2054, USA; agarg@purdue.edu

Garg, Preeti; Inst Allgemeine Botanik, Univ Hamburg, Ohnhorststr 18, Hamburg, GERMANY; 049-40-42876390; 049-40-42876503

Garnaat, Carl; 701 NW 17th St, Ankeny, IA, 50023-4273 , USA; (515) 964-9818; cwg76@yahoo.com

Garst Seeds Company; 2369 330th St., PO Box 500, Slater, IA, 50244, USA

Garton, James; 220 Biosciences Ctr, 1445 Gortner Ave, Univ Minnesota, Saint Paul, MN, 55108, USA; 651-489-5535

Garwood, Douglas L.; Garwood Seed Company, 509 W Brown Ave., Stonington, IL, 62567-9723, USA; 217-820-5587; d_garwood@chipsnet.com

Garwood, Todd; Univ Idaho, Biological Sciences, Moscow, ID, 83844-3051, USA; 208-885-2550; 208-885-7905

Gaudin, Amelie; Raizada Lab, Dept of Plant Agriculture, Guelph On N1G 2W1, Canada; agaudind@uoguelph.ca

Gaut, Brandon; 321 Steinhaus Hall, Dept Eco & Evol, UC Irvine, Irvine, CA, 92697-2525, USA; 949-824-2564; 949-824-2181; bgaut@uci.edu

Gauthier, Marie; RDP, 46 Allee Italie, Lyon 69364 cedex07, France; marie.gauthier@ens-lyon.fr

Gavazzi, Giuseppe; Universita degli Studi di Milano, Dipartimento di Produzione Vegetale Via Celoria 2, 20133 Milan, ltaly; +39 02-5835-6532; +39 02-5835-6521;
giuseppe.gavazzi@unimi.it

Gay, J. L.; ISRA/IRAT, B.P. 240, Saint Louis, SENEGAL

Geadelmann, Jon; Holden's Foundation Seeds, Inc, 2440 Highway 19 Blvd, Stanton, MN, 55018-7220, USA; 507-263-3476; 507-263-4839

Gebauer, Juan; Corn Breeding, Casilla 190, Buin, CHILE; 011(56-2)821-1552; 011(56-2)821-3564

Geiger, Hartwig; Univ Hohenheim, 350 Inst Pflanzenzucht, Seed Sci and Pop Genetics, D-70593 Stuttgart, GERMANY; 49-711-459-2644; 49-711-459-2343; geigerhh@uni-
hohenheim.de

Gengenbach, Burle; Agron & Plant Genetics, Univ of Minnesota, 1991 Upper Buford Cir., Saint Paul, MN, 55108, USA; 612-625-8761; 612-625-1268; burle@umn.edu

Genschel, Ulrich; Tech Univ Munchen, Lehrstuhl fur Genetik, Lictenbergstrasse 4, D-85747 Garching, GERMANY; 49 89 2891 3532; genschel@wzw.tum.de

George, Maria; CIMMYT, MCPO Box 3127, 1271 Makati, PHILIPPINES; 63-2 761-2406; m.george@cgiar.org

Georgelis, Nick; 1241 Sw 4Th Ave 22, Gainesville, FL, 32601, USA; gnick@ufl.edu

Geraldes, Nathalie; Syngenta Seeds Syngenta Seeds S.A.S. 12 chemin de | hobit BP 27, Saint Sauveur F31790 Saint Sau, FRANCE; (335) 627-9980 0;
nathalie.geraldes@syngenta.com

Gerau, Michael; University of Missouri, 131 Agriculture Bldg, Columbia, MO, 65211, USA; mjgf36@mizzou.edu

Gerentes, Denise; Univ Des Cezeaux - Biogemma, 24 Avenue des Landais, Aubiere 63170, FRANCE; 33 473 42 7970; 33 673 42 7981; denise.gerentes@biogemma.com

Gerke, Justin; Univ Missouri, 302 Curtis Hall, Columbia, MO, 65211, USA; 573-882-2033

Gevers; HO Gevers, Univ Natal, Agr Res Council, Inst Grain Crops, Private Bag X01, Scottsville 3209, South Africa, Scottsville 3209, SOUTH AFRICA

Gibbon, Bryan; Baylor University, Department of Biology, One Bear Place 97388, Waco, TX, 76798, USA; 254-710-2144; bryan_gibbon@baylor.edu

Giedt, Chris; Univ Idaho, Dept Biol Sci, 229 Gibb Hall, Moscow, ID, 83844-3051, USA; 208-885-2550; 208-885-7905
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Gierl, Alfons; TU Munich, Lehrstuhl Fuer Genetik, Am Hochanger 8, 83350 Freising , Germany; 49-89-289-12890; 49-89-289-12892; gierl@wzw.tum.de

Gilliam, Jacob; Pioneer Hi-Bred Internat Inc, Crop Protection, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA

Gillies, Christopher; Macleay Bldg A12, Univ of Sydney, Sydney NSW 2006, AUSTRALIA; 61-2-351-2688; 61-2-351-4771

Giorio, Giovanni; c/o Metapontum Agrobios, SS. lonica Km 448.2, I-75010 Metaponto (MT), ITALY; 39-835-740276; 39-835-745306

Girard, Lisa; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA, 94720-3102, USA

Giulini, Anna; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY, 11724, USA; 516-367-8827; 516-367-8369

Givan, Scott; Oregon State University, Cgrb Als3021, Corvallis, OR, 973317303, USA; givans@cgrb.oregonstate.edu

Glaubitz, Jeff C; Maize Diversity Panzea, 6 University Houses C, Madison, WI, 53705, USA; 608-265-5804; glaubitz@wisc.edu

Glover, David; Dept of Agronomy, Purdue University, West Lafayette, IN, 47907, USA; 765-494-8067; 765-494-6508

Gobel, Elke; KWS Kleinwanzlebener Saatzucht AG, Grimschlstrasse 31, Einbeck, GERMANY; 49-5561-311636; 49-5561-311337

Goday, Adela; CSIC Dept Genet Molec, Jordi Girona 18, 08034 Barcelona, SPAIN; 34-93-4006100; 36-93-2045904; adggmm(@cid.csic.es

Goel, Shailendra; 911 avenue Agropolis BP 64501, UMR 5096 Genome et Developpement des Plantes, Montpellier 34394, FRANCE; goel@mpl.ird.fr

Goettel, Wolfgang; Waksman Inst - Univ New Jersey, 190 Frelinghuysen Rd, Piscataway, NJ, 08854-8020, USA; 908-445-3801; 908-445-5735;
goettel@waksman.rutgers.edu

Goff, Steve; CIBA-GEIGY Biotechnology, 3054 Cornwallis Road, Research Triangle Park, NC, 27709, USA

Goicoechea, Jose Luis; Arizona Genomics Institute, Dept Plant Sciences, Univ of Arizona, Tucson, AZ, 85721, USA; 520-626-9601; jlgoicoe @genome.arizona.edu

Goldman, Irwin; Department of Horticulture, Univ. of Wisconsin, 1575 Linden Drive, Madison, WI, 53706, USA; (608)262-7781; (608)262-4743

Goldman, Stephen; Dept of Biology, University of Toledo, Toledo, OH, 43606, USA; 419-530-1540; 419-530-7737; stephen.goldman@utoledo.edu

Golubovskaya, Inna; University of California - Berkeley, 345 Lsa Dept of Molecular and Cell Biology, Berkeley, CA, 947203200, USA; 510-643-8277;
innagol@uclink4.berkeley.edu

Gomez, Elisa; Departmento de Biol Cel Genet, Univ de Alcala, Crta Madrid-Barcelona Km 33.600, E-28871 Alcala de Henares, SPAIN; 91-8854758; 91-8854799;
elisa.gomez@uah.es

Gong, Zuxun; Academia Sinica, Shanghai Inst. of Biochem., 320 Yue-Yang Road, Shanghai 200031, CHINA

Gonzalez, Graciela; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA; mamilila@yahoo.com

Gonzalez, Juan Manuel; Urb. San Jose A-10, Yanahuara, Arequipa, PERU; 051 54 251115; 051 54 258898

Gonzalez de Leon, Diego; Paseo del Atardecer 360, Villas de Irapuato, Irapuato 36650 Guanajuato, MEXICO; 52-462-31137 (phone/fax)

Goodman, Major; Department of Crop Sciences, North Carolina State Univ, P.O. Box 7620, Raleigh, NC, 27695, USA; 919-515-7039; 919-515-7959

Gordon, Stuart; Ohio State Univ, 1680 Madison Ave, Wooster, OH, 44691, USA; 330-236-3878; 330-236-3887

Gordon-Kamm, William; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, 1A, 50131-1004, USA

Gore, Michael; Cornell University, 175 Biotechnology Building, Ithaca, NY, 14853-2703, USA; (607) 255-1809; (607) 255-6249; mag87@cornell.edu

Gorenstein, Nina; Purdue Univ, Dept Biological Sciences, 1392 Lilly Hall, West Lafayette, IN, 47907, USA; 765-496-2506; ninagor@bilbo.bio.purdue.edu

Gouesnard, Brigitte; INRA Centre de Montpellier, Sta Genet Amel Plantes, domaine de Melgueil, 34130 Mauguio, FRANCE; gouesnard@supagro.inra.fr

Gould, Jean; Texas A&M, Forest Science Dept, College Station, TX, 77843-2135, USA; 979-845-5078; 979-845-6049; gould@tamu.edu

Gracen, Vernon; Dept. Plant Breeding, 520 Bradfield Hall, Cornell University, Ithaca, NY, 14850, USA; 607-254-8015; vg45@cornell.edu

Graham, Geoffrey; Pioneer HiBred International Inc., 7250 Nw 62Nd Avenue, P.O. Box 552, Johnston, IA, 501310552, USA; 812-853-2425; 812-853-5688;
geoff.graham@pioneer.com

Grainger, Chris; University of Guelph, 27 Tagge Street, Kitchener 90210, Canada; cgrainge@uoguelph.ca

Grant, David; G304 Agronomy Hall, lowa State Univ, Ames, 1A, 50011-1010, USA; 515-294-1205; 515-294-2299; dgrant@iastate.edu

Grasser, Klaus; Albert-Ludwigs-Univ Freiburg, Inst Biol 3, Schanzlestr 1, Freiburg, D-79104, GERMANY; +49 761 203 2764; +49 761 203 2745

Gray, Anjali; Lourdes College, Sylvania, OH, USA; 419-517-8876; 419-530-7737; agray@lourdes.edu

Gray, John; University of Toledo, 4325 Candlewood Lane, 2801 West Bancroft Street, Sylvania, MO, 43615, USA; 419-530-1537; 419-530-7737; jgray5@uoft02.utoledo.edu

Green, Jason; University of Missouri, 238 Ebw, Columbia, MO, 65211, USA; jmg00d@mizzou.edu

Green, Laura; Biochemistry Dept., 117 Schweitzer Hall, University of Missouri, Columbia, MO, 65211, USA; 573-771-9076

Greene, Thomas; Trait Genetics Technologies, Dow AgroSciences, 9330 Zionsville Road - 306C2827, Indianapolis, IN, 46268, USA; 317-337-5956; 317-337-3228;
twgreene@dow.com

Greenfield, P. L.; Crop Science, Univ of Natal, Private Bag X01, Scottsville 3209, SOUTH AFRICA; 0331-2605516; 0331-2605424

Greenland, Andy; Zeneca Plant Science, Jealott's Hill, Bracknell, Berkshire RG2 6ET, UNITED KINGDOM; 44-1344-414820; 44-1344-414996

Grier, Stephen; Syngenta Seeds, 317 330Th St., Stanton, MN, 55018, USA; 507-663-7662; 507-645-7519; steve.grier@syngenta.com

Griffin, Daniel; Univ Minnesota, 220 Biosciences Ctr, 1445 Gortner Ave, Saint Paul, MN, 55108, USA; 612-625-5241; 612-625-1738; dgriffin@biosci.cbs.umn.edu

Griffor, Matthew; DeKalb Genetics, 62 Maritime Road, Mystic, CT, 06355, USA; 860-572-5229; 860-572-5240

Grimanelli, Daniel; Institut de Recherche pour le Developpment, Ird 911 Av Agropolis, Montpellier 34394, France; 33 4 67 41 63 96; daniel.grimanelli@mpl.ird.fr

Grimmer, Michael; Functional Genomics Group, OB120 School of Biol Sci, Univ Bristol Woodland Rd, Bristol BS8 1UG, UNITED KINGDOM; +44 (0) 117 331 7986

Grobman, Alexander; Semillas Penta del Peru S.A., Apartado 270227, Lima 27, PERU; 51-1-2227744; 51-1-4220770

Gross, Stephen; Dept. of Plant Biology, UC Berkeley, 555 Life Sciences Addition, #3200, Berkeley, CA, 94720-3200, USA; 510-642-0355; smgross@berkeley.edu

Grossniklaus, Ueli; Cold Spring Harbor Laboratory, PO Box 100, Cold Spring Harbor, NY, 11724, USA; 516-367-8825; 516-367-8369

Grotewold, Erich; The Ohio State University, Plant Biotech Center 206 Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA; 614-292-2483; 614-292-5379;
grotewold.1@osu.edu

Grow, Edward; University of Missouri, 101 Tucker Hall, Columbia, MO, 65211, USA; 573-465-5679; ejgx93@mizzou.edu

Gruis, Darren; Pioneer Hi-Bred International,, Johnston, IA, 50131, USA

Grun, Sebastian; Lehrstuhl Gentechnik Hoherer Pflanzen, TUM, Lichtenbergstrabe 4, 85747 Garching, GERMANY; 0049-89-289-13746; 0049-89-289-12892;
gruen@wzw.tum.de

Gu, Mingguang; Institute of Genetics, Chinese Academy of Sciences, Beijing, CHINA

Gu, Ming-Hong; Jiangsu Agricultural College, Dept. of Agronomy, Yangzhou, Jiangsu 225001, CHINA

Guill, Kate; 302 Curtis Hall, University of Missouri, Columbia, MO, 65211, USA; 573-882-2033; 573-884-7850; kate.guill@ars.usda.gov

Guiltinan, Mark; Penn State Biotechnology Institute, 306 Wartik Lab, Dept of Horticulture, University Park, PA, 16802-5807, USA; 814-863-7958; 814-863-6139;
mjg9@psu.edu

Gullett, Sarah; University of Florida, University of Florida Horticultural Sciences Dept., 1301 Fifield Hall, Gainesville, FL, 326110690, USA; sgullett@ufl.edu

Guo, Baozhu; USDA/ARS/CPMRU, PO Box 748, Tifton, GA, 31793-0748, USA; 912-387-2326; 912-387-2321; bguo@lifton.cpes.peachnet.edu

Guo, Jun-Yuan; Academia Sinica, South China Institute of Botany, Guangzhou 510650, CHINA

Guo, Mei; Pioneer HiBred International, 7300 NW 62nd Avenue, Johnston, 1A, 501311004, USA; 515-253-2146; 515-334-4788; mei.guo@pioneer.com

Gupta, Manju; Dow AgroSciences USA, 9330 Zionsville Rd, Building 306/C-1, Indianapolis, IN, 46268-1054, USA; 317-337-5980; 317-337-5989; mgupta@dow.com

Gupta, Rajeev; Pioneer Hibred International Inc, 7300 Nw62nd Ave, Po Box1004, Johnston, IA, 50131, USA; rajeev.gupta@pioneer.com
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Gustin, Jeffery; University of Florida, 1500 NW 16th Ave, Apt 263, Gainesville, FL, 32605, USA; (352) 392-7574; (352) 392-5653; jgustin@ufl.edu

GutierrezMarcos, Jose Pepe; University of Warwick, Warwick Hri, Wellesbourne CV35 9EF, Great Britain; j.f.gutierrez-marcos@warwick.ac.uk

Gutierrez-Marcos, Jose; Plant Science, Oxford Univ, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM; 01865-275815; 01865-275074; jose.gutierrez@plants.ox.ac.uk

Gutierrez-Rojas, Andres; IPGB TAMU 2123 Room 129, Texas AM University, College Station, TX, 77843, USA; 979-8456317; andresguti@tamu.edu

Guyon; Biogemma, 8 Rue Des Freres Lumiere, Ciermont Ferrand 63100, France; virginie.guyon@biogemma.com

Guzman Escudero, Frank; Graduate Research, Fellowship-Intl Potato Ctr, Mz L1 Lote 14 Coop Primavera Comas, Lima 07, PERU

Gwyn, Jefferson; DeKalb Genetics Corp, 2139 CR 2500 N., Thomasboro, IL, 61878, USA; 217-694-4141; 217-694-4549

Haag, Wayne; Sasakawa Global 2000, C. P. 4247, Maputo, MOZAMBIQUE; 258-1-490004; 258-1-491417

Haentzschel, Katharina; University of Hohenheim, Fruwirthstr. 21, 70593 Stuttgart , Germany; haentzsc@uni-hohenheim.de

Hajduch, Martin; RDP ENS-Lyon, 46 Allee d'ltalie, Lyon, F-69364, FRANCE

Hajek, Kathryn; Dept Biol Env Sci, Univ Tennessee-Chattanooga, 615 McCallie Ave, Chattanooga, TN, 37403-2598, USA; 423-755-4397; 423-785-2285

Hake, Sarah; UCB Plant Gene Expression Center, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5907; 510-559-5678; maizesh@nature.berkeley.edu

Hall, Brad; Pioneer HiBred, 7301 NW 62nd Ave, PO Box 85, Johnston, IA, 501310085, USA; bdhall@iastate.edu

Hall, Ira; Watson School Biol Sci, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY, 11724, USA; 516-367-5156; hall@cshl.edu

Hall, Lisa Naomi; Oxford Univ, Dept Plant Sci, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; 865-275030; 865-275147

Hallauer, Arnel; Agronomy Building, 1505 Agronomy Hall, lowa State University, Ames, IA, 50011-1010, USA; 515-294-3052; 515-294-3163; mlents@iastate.edu

Hames, Kasey; University of Missouri, 131 Agriculture Bldg, Columbia, MO, 65211, USA; 573-882-9228; kahcg2@mizzou.edu

Hamilton, Jennifer; Marker Assisted Breeding Lab, Dow AgroSciences, 9330 Zionsville Road - 306C2867, Indianapolis, IN, 46268, USA; jhamilton4@dow.com

Hamilton, RI; 3199 Klondike Road, North Gower, Ontario KOA2T0, CANADA; 613-489-3166; 613-489-3166; rih@cyberus.ca

Han, Changdeok; Gyeongsang National University, Gazwa Dong, Chinju 660-701, KOREA; 082-591-751-6029; 82-591-759-9363; cdhan@nongae.gsnu.ac.kr

Han, Yang; Penn State University, 116 ASI, University Park, PA, 16802, USA; yxh158@psu.edu

Hancock, Charles; University of Georgia , 4505 Miller , Plant Science Bldg Plant Biology, Athens, GA, 30602, USA; cnhancock@plantbio.uga.edu

Hancock, Denis; 213 Curtis Hall, University of Missouri, Columbia, MO, 65211, USA; 573-882-1722; 573-884-7850; hancockdc@missouri.edu

Haney, Lisa; lowa State University, Ames, IA, USA; lhaney@iastate.edu

Hannah, Curtis; Veg Crops Dept, Univ of Florida, IFAS, 1143 Fifield Hall, P.O. Box 110690, Gainesville, FL, 32611-0690, USA; 352-392-5653; hannah@ifas.ufl.edu

Hannappel, Uli; 2369 330Th Street, Slater, I1A, 50244, USA,; uli.hannappel@syngenta.com

Hannappel, Ulrich; Garst Seeds Co., Hwy 210, PO Box 500, Slater, IA, 50244, USA

Hansel, W. C.; Hansel Cons & Mgmt, Box 283, Carrollton, MO, 64633, USA; 816-542-1616

Hansen, Joel; 2254 Molecular Biology Bldg., lowa State University, Ames, IA, 50011, USA; 515-294-0347; 515-294-0453

Hansen, Leon; Novartis Seeds, Inc., 6338 Highway 20-26, Nampa, ID, 83687, USA; 208-465-8554; 208-467-4559

Hansen, Susanne; Univ Hamburg, Ohnhoststrasse 18, D-22609 Hamburg, GERMANY

Hansey, Candice; University of Wisconsin - Madison, 1575 Linden Dr, Madison, W1, 53706, USA; cnhansey@wisc.edu

Hanson, Maureen; Cornell University, Dept. Molecular Biology And Genetics, Cornell Biotech. Bldg., Ithaca, NY, 14853, USA; 607-254-4833/4832; 607-255-2428;
mrh5@cornell.edu

Hanten, John; Novartis Seeds, 317 330th St, Stanton, MN, 55018, USA; 507-663-7649; 507-645-5621

Hantke, Sabine; Pioneer Hi-Bred Intl, Inc, 7300 NW 62nd Ave, P.O. Box 1004, Johnston, A, 50131, USA; 515-253-2493; 515-270-3367

Harberd, Nicholas; John Innes Centre, Norwich Research Park,, Colney Lane,, Norwich, NR4 7UJ, UNITED KINGDOM; nicholas.harberd@bbsrc.ac.uk

Hardeman, Kristine; Dekalb Plant Genetics/Monsanto, 62 Maritime Dr, Mystic, CT, 06355, USA; 860-572-5279; 860-572-5282; kristine.hardeman@monsanto.com

Hargreaves, Sarah; lowa State University, 2031 Roy J Carver Co-Lab, Ames, IA, 50014, USA; sharg@iastate.edu

Harmon, Frank; Plant Gene Expression Center, USDA-ARS, Room 1026E, 800 Buchanan Street, Albany, CA, 94710, USA; (510) 559-5939; fharmon@nature.berkeley.edu

Harper, Carla; Purdue University Agronomy , Dept 915 W State St, West Lafayette, IN, 47907, USA; charper@purdue.edu

Harper, Lisa; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5629; ligule@nature.berkeley.edu

Harper, Stacy; Novartis Seeds, Biotech Research Unit, PO Box 12257, Research Triangle Park, NC, 27709, USA; 919-541-8514; 919-541-8585

Harris, Ann; Syngenta Seeds Inc, 2369 330Th St, Slater, IA, 50244, USA; (515) 685-5145; ann.harris@syngenta.com

Harris, John; Dept of Biology, Tennessee Tech Univ, Cookeville, TN, 38505, USA; 615-372-3143; 615-528-4097

Harris, Linda; Eastern Cereal & Oilseed Res Centre, Agriculture & Agri-food Canada, Bldg. #21, Central Exp. Farm, Ottawa, Ontario K1A 0C6, CANADA; (613)759-1314;
(613)759-6566; harrisli@agr.gc.ca

Harrison, Scott; Agilent Technologies, Mailstop BL3-0, 2850 Centerville Road, Wilmington, DE, 19808, USA; 302 633 8729

Harry, David; DataGenetics, 810 E Hammond Ln, Phoenix, AZ, 85034-6515, USA

Hartl, Thomas; Dow AgroSciences, 9330 Zionsville Rd, Bldg 306/C2-875, Indianapolis, IN, 46268, USA; 317-337-5958; 317-337-5989

Hartman, Carl; 155 South St. Rd. 2, Valparaiso, IN, 46383, USA; 219-462-1927

Hartwig, Thomas; Purdue University, 2550 Yeager Road Apt. 97, West Lafayette, IN, 47906, USA; thartwig@purdue.edu

Harvey, Megan; lowa State University, 100 Osborn Dr G418 Agronomy Hall, Ames, 1A, 50011, USA; 515-294-1766; meganh@iastate.edu

Has, Voichita; Agricultural Research Station - Turda, Agriculturii 27, 3350 Turda, ROMANIA; 40-264-311680; 40-264-311792; hasvoichita@yahoo.com

Hasenstein, Marie; lowa State University, Agronomy Hall 100 Osborn Dr, Ames, IA, 50011, USA; mahaas@iastate.edu

Hauck, Andrew; University of lllinois Urbana-Champaign S-122 Turner Hall MC046 1102 S Goodwin Ave, Urbana, IL, 61820, USA; (540) 842-0668; ahauck@uiuc.edu

Hausler, Mark; Monsanto, 3302 SE Convenience Blvd, Ankeny, IA, 50021-9424, USA; 515-963-4213; 515-963-4242; mark.c.hausler@monsanto.com

Havecker, Ericka; lowa State Univ, B420 Agronomy Hall, Ames, 1A, 50011, USA; 515-294-1659; 515-294-2299

Havukkala, llkka; Genesis R & D Corp. Ltd., P.O. Box 50, Auckland, NEW ZEALAND; 64-9-373-5600; 64-9-373-5601; i.havukkala@genesis.co.nz

Hawk, James; University of Delaware, Dept of Plant & Soil Sciences, 152 Townsend Hall, Newark, DE, 19716, USA; 302-831-1379; 302-831-3651; jhawk@udel.edu

Hawkins, Jennifer; University of Georgia, C424 Life Sciences Bldg, Athens, GA, 30602, USA; jhawkins@uga.edu

Hay, Angela; Univ California-Berkeley, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5922; 510-559-5678

Hayano Kanashiro, Angela; CINVESTAVGuanajuato, Km. 9.6 Libramiento Norte Carretera Irapuato Leon, Irapuato Guanajuato 36821, Mexico; ahayano@ira.cinvestav.mx

Hazen, Samuel; Torrey Mesa Research Institute, 3115 Merryfield Row, San Diego, CA, 92121-1125, USA; 858-812-1192; 858-812-1102

He, Ruifeng; University of Arizona Arizona, Genomics Institute Department of Plant Sciences, Forbes 303, Tucson, AZ, 85721, USA

He, Zuhua; Zhejiang Agricultural University, Biotechnology Institute, Hangzhou, Zhejiang 310029, CHINA

Headley, Joel; Dept Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ, 85721, USA; 520-626-8725; 520-621-7186

Hebert; Sta d'Amel Plantes Fourrageres, INRA, 86600 Lusignan, FRANCE

Hebert-Soule, Dominique; Novartis Seeds S.A., 12 Chemin de L-Hobit, B.P. 27, 31790 Saint Sauveur, FRANCE; 33.5.62.79.99.12; 33.5.62.79.99.96;
dominique.hebertsoule@syngenta.com

Heck, Donald; lowa State University, Dept Biochemistry, 4178 MBB, Ames, 1A, 50010, USA; 515-294-4042; 515-294-0453

Heffner, Elliot; 408 East Tompkins St, Ithaca, NY, 14850, USA; elh39@cornell.edu
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Helentjaris, Tim; Dept. of Plant Sciences, University of Arizona, Forbes Bldg. 303, Tucson, AZ, 85721, USA; timhpls@ag.arizona.edu

Helmer, Georgia; North Carolina State Univ, Dept of Botany, Box 7612, Raleigh, NC, 27695, USA; 919-515-7166; 919-515-3436

Henderson, David; University of Arizona, Keating Room 102, 1657 E Helen St, Tucson, AZ, 85721, USA; davidh@cals.arizona.edu

Hendrick, Carol; 7250 NW 62nd Ave., Emerson 1st floor (39), Pioneer Hi-Bred International, Inc., Johnston, IA, 50131, USA; carol.hendrick@pioneer.com

Hennen-Bierwagen, Tracie; lowa State University, 821 Murray Drive, Ames, 1A, 500105358, USA,; tabier@iastate.edu

Herbarium Library; University of Wisconsin-Madison, 155 Birge Hall, 430 Lincoln Drive, Madison, WI, 53706-1381, USA; 608-262-2792; 608-262-7509;
tscochra@facstaff.wisc.edu

Heredia-Diaz, Oscar; Monsanto, 700 Chesterfield Pkway North GG5, Chesterfield, MO, 63017, USA; 314-537-6902; 314-537-6950; oscar.heredia@monsanto.com

Hermon, Pedro; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA, 50131, USA

Hernandez, Julia Marcela; The Ohio State Univ, 206 Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA; 614-688-4954; 614-292-5379; hernandez.16 @osu.edu

Herve, Philippe; Exelixis Inc, 16160 Sw Upper Boones Ferry Road, Portland, OR, 97224, USA; 32 9 242 91 78; philippe.herve@cropdesign.com

Hessel, David ; lowa State University, 1218 Delaware Ave, Ames, IA, 50014, USA; 563-370-0167; dhessel@iastate.edu

Hetz, Winfried; Institue of Biology, University of Freiburg, Schlanzlestr, 1, 79104 Freiburg, GERMANY

Heun, Manfred; Population Genetics, Dept Chem & Biotechnol, PO Box 5040, Agric Univ Norway, N-1432 AAs - NLH, NORWAY; 47-64947679; 47-64947691;
manfred.heun@umb.no

Hiatt, Evelyn; Kentucky Wesleyan College, 3000 Frederica Street, Owensboro, KY, 42301, USA; 270-852-3158; 270-926-3196; ehiatt@kwc.edu

Higgs, David; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI, 53141, USA; 262-595-2786; 262-595-2056; higgs@uwp.edu

Hile, Glenn; Syngenta, 7113 Alt 49 East, P.O. Box 249, Arcanum, OH, 45304, USA; 513-692-5164; 513-692-8256

Hill, Daniel; University of Wyoming, 1000 E University Ave, Dept 3944, Laramie, WY, 82071, USA; harkius@uwyo.edu

Hill, Martha; Novartis Biotechnology, PO Box 12257, 3054 Cornwallis Rd, Research Triangle Park, NC, 27709-2257, USA; 919-541-8580; 919-541-8585;
martha.hill@syngenta.com

Hochholdinger, Frank; University of Tuebingen, Gechtstr. 43, Tuebingen Germany, IA, 79336, USA; 49-7071 / 29 77 0 24; 49-7071 / 29 50 42
frank.hochholdinger@zmbp.uni-tuebingen.de

Hodges, Tom; Botany & Plant Pathology, Agricultural research Building, Purdue University, West Lafayette, IN, 47907, USA; 765-494-4657; 765-494-5896

Hoegemeyer, Thomas; Hoegemeyer Hybrids Inc, 1755 Hoegemeyer Rd, Hooper, NE, 68031, USA; 402-654-3399; 402-654-3342

Hoekenga, Owen; Cornell University, USDA - ARS, Robert W Holley Center for Agriculture and Health, Tower Road, Ithaca, NY, 14853-2901, USA; 607-255-4502;
oah1@cornell.edu

Hoelscher, Angel; Monsanto Life Sciences, 700 Chesterfield Pkwy North, MZ BB3G, Saint Louis, MO, 63198, USA; 314-737-7577; 341-737-5223;
angel.d.hoelscher@monsanto.com

Hoffman, Les; Epicentre, 726 Post Road, Madison, WI, 53713, USA; les.hoffman@epibio.com

Hoisington, David; ICRISAT, Patancheru, Andhra Pradesh, INDIA; 52-55-5804-7575; 52-55-5804-7558; d.hoisington@cgiar.org

Holaday, Scott; Department of Biological Sciences, Lubbock, TX, USA

Holding, David; University of Nebraska, Dept of Agronomy And Horticulture, E323 Beadle, Lincoln, NE, 68588, USA; dholding@ag.arizona.edu

Holdsworth, Michael; Crop Sciences, Div Agric Sci, Univ Nottingham, Sutton Bngtn Campus, Loughborough, Leicestershire LE12 5RD, UNITED KINGDOM; +44 (0) 115 951
6099

Hole, David; Plant Breeding/Genetics, Utah State Univ., Logan, UT, 84322-4820, USA; 435-797-2235; 435-797-3376; david.hole@usu.edu

Holland, Jim; USDAARS, Box 7620, North Carolina State University, Raleigh, NC, 276957620, USA; 919-513-7959; james_holland@ncsu.edu

Holley, Randall; Novartis Seeds, 340 Southside Dr., Henderson, KY, 42420, USA; 270-827-5787; 270-827-5703

Hollick, Jay; University of California Berkeley, Department of Plant And Microbial Biology, 111 Koshland Hall, Berkeley, CA, 947203102, USA; 510-643-1734; 510-642-0355;
hollick@nature.berkeley.edu

Holligan-Nagel, Dawn; University of Georgia Plant Biology 2502 Miller Plant Sciences Bldg, Athens, GA, 30602, USA; 706-542-1857; 706-542-1805; dawn@plantbio.uga.edu

Holloway, Beth; DupontPioneer, Rt. 141 And Henry Clay Road, E3531330, Wilmington, DE, 19880, USA; beth.holloway@cgr.dupont.com

Holton, Hans; Univ California-Berkeley, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5922; 510-559-5678; hehe@nature.berkeley.edu

Holtsford, Timothy; Biol Sci, Tucker Hall, Univ of Missouri, Columbia, MO, 65211, USA; 573-882-3016

Hong, Guo-Fan; National Center for Gene Research, Chinese Academy of Science, 500 Cao Bao Road, Shanghai 200233, CHINA; 86-21-482-2885; 86-21-482-5775

Hoogstraten, Rebecca; Monsanto, 1920 Fifth St, Davis, CA, 95616, USA; 530-792-2230; 530-753-1510

Hoque, Rafiqul; Himawari so, Room : 206, 803-1, Tanahara, Nishihara, 903-0126 Okinawa, JAPAN; +81-90-9652-3455; atmrafiqui@gmail.com

Horine, Cameron; University of Missouri, 131 Agriculture Bldg, Columbia, MO, 65211, USA; clhzw6@mizzou.edu

Horner, Earl; University of Florida, Department of Agronomy, Gainesville, Florida, 32611, USA

Hornstra, Luc; Keygene NV, 677 A E Wageningen, NETHERLANDS; 31-317-424939

Houghteling, Billy; Dept Biology, Ball State Univ, Muncie, IN, 47306, USA; 765-285-8854; 765-285-8804

Houmard, Nancy; Dekalb, 62 Maritime Dr, Mystic, CT, 06355, USA; 860-572-5219; 860-572-5240; nhoumard@dekalb.com

Hoxha, Eneda; Truman State University 100 E Normal KB120 , Kirksville, MO, 63501, USA; enedahoxha@gmail.com

Hsia, An-Ping; 30975 Pointe Of Woods Dr, Apt. 23, Farmington Hills, MI, 48334-1267, USA; hsia@iastate.edu

Hu, Gongshe; Dept Plant & Microbial Biol, Plant Gene Expression Ctr, 800 Buchanan St, Albany, CA, 94710, USA; 510-559-5919; 510-559-5678; gongshe @yahoo.com

Hu, Jianping; Dept of Botany, University of Georgia, Athens, GA, 30602, USA; 706-542-1857; 706-542-1805

Hu, Yun; Univ Georgia, Botany Dept, Miller Plant Sci, Athens, GA, 30602, USA; 706-542-1857; 706-542-1805

Huang, Bing-Quan; Biology Dept, Univ of North Dakota, Grand Forks, ND, 58202, USA; 701-777-4479; 701-772-5041

Huang, Danian; China National Rice Research Institute, Hangzhou, Zhejiang 310006, CHINA

Huang, Jun; Waksman Insitute, 190 Frelinghuysen Rd, Piscataway, NJ, 8854, USA; junhuang@waksman.rutgers.edu

Huang, Mingshu; Pennsylvania State University, 616 Mueller, University Park, PA, 16802, USA; muh147@psu.edu

Huang, Wei-Da; Fudan University, Dept. of Biochem., Handan Road 220, Shanghai 200433, CHINA

Huang, Yih-Ching; Department of Agronomy, National Taiwan University, Taipei, TAIWAN; (02)2 362-0879; ych@ccms.ntu.edu.tw

Huang, Yingchun; Lab. of Plant Development Physiology and Molecular Biology, College of Life Science, Beijing Normal University, 19, XinJieKouWai Avenue, Beijing,
100875, CHINA; ydwang@bnu.edu.cn

Hubbard, Lauren; USDA-ARS-PGEC, 800 Buchanan St., Albany, CA, 94710, USA; 510-559-5922; 510-559-5648; Ihubbard@nature.berkeley.edu

Huber, Ann; USDA-ARS, 302 Curtis Hall, University of Missouri, Columbia, MO, 65211, USA

Huber, Steven; USDA/ARS Photosynthesis Research Plant Biology-UIUC 190 ERML; M/C 051 1201 W Gregory Dr , Urbana, IL, 61801, USA; schuber1@uiuc.edu

Hudson, Matthew; University of lllinois, Dept Of Crop Sciences, Turner Hall, Champaign, IL, 61801, USA; mhudson@illinois.edu

Hueros, Gregorio; University of Alcala - Spain, Cruz Verde 14, Meco 28880, Spain; 91-8854758; 91-8854799; gregorio.hueros@uah.es

Huestis, Gordon; John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM

Huetl, Regina; Tech Univ Munchen, Lehrstuhl fur Genetik, Lichtenbergstrasse 4, D-85747 Garching, GERMANY
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Huffman, Gary; Pioneer Hi-Bred International, 7300 NW 62nd Ave.,, P.O. Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3502; 515-270-3367;
gary.huffman@pioneer.com

Hui, Alice; University of Missouri - Columbia 324 Tucker Hall, Columbia, MO, 65211, USA; ayhkq8@mizzou.edu

Hulbert, Scot; Kansas State University, Dept. of Plant Pathology, Throckmorton Hall, Manhattan, KS, 66506-5502, USA; 913-532-1392; 913-532-5692

Hultquist, Judd; Marquette University, Dept. of Biological Sciences P.O. Box 1881, Milwaukee, WI, 53201, USA; judd.hultquist@mu.edu

Humboldt-Universitat zu Berlin; Universitatsbibliothek, Zweigbibliothek Agrarwissenschaften, Invalidenstrasse 42, D-10115 Berlin, GERMANY; 030-20359398; 030-20359398

Humphries, John; University of California San Diego, 5135 Muir Biology, 9500 Gilman Drive, La Jolla, CA, 92093, USA; jhumphries@ucsd.edu

Hunsperger, John; P.O. Box 2217, Gilroy, CA, 95021-2217, USA; (408)848-1161; jhunsp@ix.netcom.com

Hunter, Brenda; Dept Plant Sci, Forbes Hall, Room 303, Univ of Arizona, Tucson, AZ, 85721, USA; bhunter@ag.arizona.edu

Hunter, Charles; University of Florida, 3880 Sw 20Th Ave, Apt 1501, Gainesville, FL, 32607, USA; ibe@ufl.edu

Hunter, Clifford; 2111 Piilani Hwy., P.O.Box 645, Kihei, HI, 96753, USA

Hurkman, Meg; N2499 Hwy. D, Brantwood, WI, 54513, USA

Hussain, Tanveer; Pioneer Hi-Bred International, 810 Sugar Grove Ave Hwy 44, Dallas Center, IA, 50063, USA; tanveer.hussain@pioneer.com

Hussey, Patrick; Department of Biological Sciences, University of Durham, Durham DH1 3LE, UNITED KINGDOM; p.j.hussey@durham.ac.uk

Hyrkas, Laurie; lowa State University, 1301 Agronomy Hall, Ames, IA, 50011, USA; 515-294-9369

Ibekwe, Emeka; University of Florida, 1301 Fifield Hall, Gainesville, FL, 32611, USA; emekaib@ufl.edu

Ibraheem, Farag; University of lllinois at UrabanaChampaign, 1201 W Gregory, 385 Erml, Urbana, IL, 61801, USA; fii100@uiuc.edu

Ichim, Mihael; Joint Research Centre, IHCP/GMO Sector, TP331, Ispra (VA) 21020, ITALY; 39-0332-785904

lida, Shigeru; Division of Molecular Genetics, Department of Evolutionary Biology and Biodiversity, National Institute for Basic Biology, National Institutes of Natural Sciences
38 Nishigonaka, Myodaiji,, Okazaki 444-8585, JAPAN; +81 564-55-7680; +81

Illinois Foundation Seeds Inc; Attn: David Deutscher, P.O. Box 722, Champaign, IL, 61824-0722, USA; 217-485-6420; 217-485-5223; ddeutscher@ifsi.com

Im, Kyung Hoan; Dept Plant Path, Univ of Florida, Gainesville, FL, 32611, USA

Inada, Noriko; Univ California, Dept Plant Microbiol, Berkeley, CA, 94720, USA

Ingham, Erika; 105 Tucker Hall, Univ of Missouri, Columbia, MO, 65211, USA; 573-882-3481; 573-882-0123

Ingram, Gwyneth; INRA, RDP, Ecole Normale Superieure de Lyon, 46 Allee d'Halie, 69364 Lyon Cedex 07, FRANCE; 0033 4 72 72 86 07; 0033 4 72 72 86 00

Ingvardsen, Christina; Molecular Genetics and Biotechnology, Dept Plant Biology, Danish Institute of Agricultural Sciences, Research Center Flakkebjer, DK-4200 Slagelse,
DK-4200, DENMARK; +45 58 11 34 87; +45 58 11 33 02; christina.ingvardsen@agrsci.dk

Innes, R. L.; DeKalb Canada Inc., R.R. 2, Glanworth, Ont. NOL 1L0, CANADA

Inoue, Yasuaki; Corn Breeding Lab, Hokkaido Natl Agric Res Ctr, Hitsujigaoka, Toyohira-ku, Sapporo 062-8555, JAPAN; 0287-36-0111

INRA; Centre de Versailles, Genetique et Amelioration des Plantes, Bibliotheque, F78026 Versailles Cedex, FRANCE

INRA; 9 Place Viala, 34060 Montpellier, FRANCE

INRA-UPS-INA P-G; Station de Genetique Vegetale, Ferme du Moulon, 91190 Gif sur Yvette (EURO I-3, FRANCE

Inst Breed & Prod Field Crops; Maize Department (Library), Marulicev trg 5/I, 41000 Zagreb, CROATIA; 01-2760-311; 01-2760-323

Inst Grassl & Envir Res; Librarian, Plas Gogerddan, Aberystwyth, Ceredigion SY23 3EB, WALES

INTA-CNIA; Instituto de Genetica, E.A. Favret Biblioteca C.C.25, 1712 Castelar, Buenos Aires, ARGENTINA; 54-1-4450-1876; 54-1-4450-0805; aprina@cnia.inta.gov.ar

lowa State University; Library Chairman, lowa State Agronomy Reading Room, Room 3020 Agronomy Hall, Ames, 1A, 50011-1010, USA

Irish, Erin; University of lowa, Dept of Biology, lowa City, 1A, 52242, USA; 319-335-2582; 319-335-3620; erin-irish@uiowa.edu

Isaac, Peter; Agrogene S.A., 620, rue Blaise Pascal, Z.I.-immeuble Alligator, 77555 Moissy Cramayel, FRANCE; 33-1-64 13 31 80; 33-1-64 13 31 81

Ishida, Yuji; Plant Innovation Center, Japan Tobacco Inc., 700 Higahibara, Iwata, Shizuoka, 438-0802, JAPAN; +81 538 32 7120; +81 538 33 6046; yuji.a.ishida@ims.jti.co.jp

Ishige, Teruo; National Institute of Agrobiological Sciences, 2-1-2 Kannondai, Tsukuba, Ibaraki 305-8686, JAPAN; 81-29-838-7406; 81-29-838-7408; www(@nias.affrc.go.jp

Ishikawa, Ryuji; Faculty of Agriculture, Hirosaki Univ, Hirosaki Aomori 036, JAPAN; 011-81-172-39-3778; 011-81-172-39-3750; ishikawa@cc.hirosaki-u.ac.jp

Islam-Faridi, M. Nurul; Dept Soil and Crop Sci, Texas A&M Univ, College Station, TX, 77843-2474, USA

IS-UNESP; PO Box 830657, Birmingham, AL, 35283, USA

Ito, Momoyo; BioScience Ctr, Nagoya Univ, Chikusa, Nagoya 464-8601, JAPAN; 81-52-789-5225; 81-52-789-5226

Itoh, Jun-Ichi; Univ California, 111 Koshland Hall, Plant Biol, Berkeley, CA, 94720, USA; 510-642-8058; ajunito@mail.ecc.u-tokyo.ac.jp

Jackson, David; Cold Spring Harbor Lab, 1 Bungtown Rd, P.O. Box 100, Cold Spring Harbor, NY, 11724-2212, USA; 516-367-8467; 516-367-8369; jacksond@cshl.edu

Jackson, Janet Day; USDA/ARS, Maize Genetics Coop Stock Center, S-123 Turner Hall, 1102 S. Goodwin Ave, Urbana, IL, 61801, USA; 217-333-6331; 217-333-6064; -
day@uiuc.edu

Jacobs, Morrison; Monsanto, 300 N Lindbergh Blvd, Mailzone: F4W, Saint Louis, MO, 63167, USA; morrison.jacobs@monsanto.com

Jacqueth, Jennifer; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131, USA; 515-270-4369; jennifer.jaqueth@pioneer.com

Jahn, Molly; Cornell Univ, 312 Bradfield Hall, Ithaca, NY, 14853, USA; 607-255-8147; 607-255-6683

Jaiswal, Pankaj; Cornell University, Cornell University, Ithaca, NY, 14853, USA; jaiswalp@science.oregonstate.edu

James, Martha; lowa State University, 2152 Molecular Biology Building, Ames, 1A, 50011, USA; 515-294-3818; 515-294-0453; mgjames@iastate.edu

Jamoom, Eric; Univ Florida, Hortic Dept, Gainesville, FL, 32611-0690, USA; 352-846-8888; jamoom@ufl.edu

Jampatong, Chaba; Natl Corn & Sorghum Res Ctr, Kasetsart Univ, Klangdong, Pakchong, Nakhonratchasima, 30320, THAILAND; 66-44-361771-4; 66-44-361108

Jampatong, Sansern; Natl Corn & Sorghum Res Ctr, Kasetsart Univ, Klangdong, Pakchong, Nakhonratchasima, 30320, THAILAND; 66-44-361771-4; 66-44-361108

Janezic, Brian; University of Toledo, Dept of Biol Sci Ms 601, Toledo, OH, 43606, USA; bjanezi@utnet.utoledo.edu

Janick-Buckner, Diane; Truman State University, 100 E Normal, Biology, Kirksville, MO, 63501, USA; 660-785-4305; 660-785-4045; djb@truman.edu

Jankovsky, Julia; Biology Dept c/o Tim Nelson, PO Box 208104, Yale University, New Haven, CT, 06520-8104, USA; 203-432-3862

Jansen, Leentje; VIB, Technologiepark 927, Gent 9052, Belgium; lejan@psb.ugent.be

Jarboe, Sue; Purdue University, Department of Agronomy, 1150 Lilly Hall of Life Sciences, West Lafayette, IN, 47907-1150, USA; 765-494-4772; 765-496-1368

Jeffries-Griffor, Joanne; DeKalb Genetics, 62 Maritime Rd, Mystic, CT, 06355, USA

Jegla, Dorothy; Dept Biol Sci, 316 CB, University of lowa, lowa City, 1A, 52242, USA

Jenkins, Bethany; Institute of Molecular Biology, University of Oregon, Eugene, OR, 97403, USA

Jeong, Grace; University of California, 345 Life Sciences Addition, Berkeley, CA, 94720, USA; choeun.jeong@gmail.com

Jewell, David; CIMMYT Int. P.O. Box MP 154, Harare, ZIMBABWE

Ji, Hee Chung; National Livestock Research Institute, RDA, Cheonan, Korea; cornhc@hanmail.net

Ji, Jiabing; Univ Georgia, 4606 Plant Sci, Athens, GA, 30602, USA; 706-542-1954; 706-542-1805; jiabingj@bcm.edu

Jia, Hongwu; lowa State Univ, G418 Agronomy Hall, Ames, IA, 50010, USA; 515-294-0837

Jiang, Cizhong; lowa State University, 2288 Molec Biol Bldg, Ames, IA, 50011, USA; 515-294-3277

Jiang, Jiming; Univ Wisconsin, Dept Hort, 1575 Linden Drive, Madison, WI, 53706, USA; 608 262-1878; jiiang1@facstaff.wisc.edu

Jiang, Ning; Michigan State University, Dept of Horticulture, East Lansing, MI, 48824, USA; 706-542-1857; 706-542-1805; jiangn@msu.edu
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Jiao, Shunxing; 324 Tucker Hall, Univ Missouri, Columbia, MO, 65211, USA; 573-882-8033

Jin, Ping; lowa State Univ, 2188 MBB, Ames, |A, 50011, USA; 515-294-0337; 515-294-6755

Jobling, Steve; Unilever Research, Colworth House, Sharnbrook, Bedford MK44 1LQ, UNITED KINGDOM; 44 1234 222575; 44 1234 222552

Jockovic, Djordje; Inst Field and Veg Crops, 30 Maksima Gorkog, Novi Sad 21000, YUGOSLAVIA

Joets, Johann; UMR Genetique Vegetale, INRA/CNRS, Ferme du Moulon, Gif Sur Yvette 91190, France; 11 33 1 69 33 23; 11 33 1 69 33 23; joets@moulon.inra.fr

Johal, Guri; Purdue University, Botany And Plant Pathology, Lilly Hall 915 West Sta, West Lafayette, IN, 47907, USA; 765-494-4448; 765-494-0363; gjohal @purdue.edu

John Innes Centre - Library; Norwich Research Park, Colney, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-452571; 44-1603-456844; ji.library@bbsrc.ac.uk

Johns, Mitrick; Dept Biological Sciences, Northern lllinois University, DeKalb, IL, 60115, USA; 815-753-7836; 815-753-0461

Johnson, Dick; University of lllinois, AW 101 Turner Hall University of lllinois, 1102 South Goodwin Ave, Urbana, IL, 61801, USA; grjohnso@uiuc.edu

Johnson, Elizabeth; CIBA-GEIGY Corporation, P.O. Box 1830, Kaunakakai, HI, 96748, USA; 808-567-6146; 808-567-6753

Johnson, Elmer; 1525 Vine St., Belmont, CA, 94002, USA; 650-593-1525

Johnson, Lane; Agricultural Research, Green Giant Co, 1201 North 4th St, Le Sueur, MN, 56058, USA; 612-665-3515; 612-665-2682

Johnson, Melvin; 344 Hickory St, Seward, NE, 68434, USA; 816-494-5561

Johnson, MW; Dept of Agronomy, Pennsylvania State Univ, University Park, PA, 16802, USA; 814-865-0324; 825-863-7043

Johnson, Pam; National Corn Growers Association, 632 Cepi Dr, Chesterfield, MO, 63005, USA; 636-833-9004; 636-733-9005; durham@ncga.com

Johnson, Scott; 26663 Timber Road, Kelley, IA, 50134, USA; 515-232-5777; 515-232-5769; crdssjohnson@aol.com

Johnston, Robyn; Cold Spring Harbor Laboratory, 25 Highland Court, Apt 3, Huntington, NY, 11743, USA; johnston@cshl.edu

Johnston Monje, David; Raizada Lab, University of Guelph, Dept of Plant Agriculture, Guelph N1G 2W1, Canada; djohns05@uoguelph.ca

Johri, M. M.; Molecular Biology Unit, Tata Inst Fundamental Res, Homi Bhabha Road, Mumbai 400 005, INDIA; 215-2971; 091-22-215-2110; mmjohri@mailhost.tifr.res.in

Jondle, Doug; Cargill Hybrid Seeds, 1502 N Gault, Saint Peter, MN, 56082, USA; 507-931-2940; 507-931-9691

Jones, Amanda; University of DelawareDupont, Experiemntal Station Rt 141 Henery Clay, Wilmington, DE, 19803, USA; amanda.b.jones@cgr.dupont.com

Jones, Elizabeth; Pioneer HiBred, 7300 NW 62nd Ave, Johnston, 1A, 50131, USA,; liz.jones@pioneer.com

Jones, John Edward; 8429 Meadow Green Way, Gaithersburg, MD, 20877, USA

Jones, Jonathan; Sainsbury Laboratory, John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-452571; 250024; jonesj@bbsrc.ac.uk

Jones, Mark; 031 Selby Hall, 1680 Madison Ave, Wooster, OH, 44691, USA; 330-263-3841; jones.390@osu.edu

Jorgensen, Richard; Dept Plant Sci, Univ Arizona, 303 Forbes Bldg, Tucson, AZ, 85721-0036, USA; 520-626-9216; 520-621-7186; raj@ag.arizona.edu

Josue, Aleksander; University of Hawaii, 3190 Maile Way BLDG 101, Honolulu, HI, 96822, USA

Juarez, Michelle; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY, 11724, USA; 516-367-6818; 516-367-8369

Julstrom, Paul; c/o CIMMYT, Lisboa 27, Apdo. Postal 6-641, 06600 Mexico, D.F., MEXICO; 52 5 726 9091; 52 5 726 7558

Jumbo, Mcdonald; University of Delaware, Plant And Soil Sciences Department, Newark, DE, 19716, USA; mjumbo@udel.edu

Jun, Wei; Box 8118, Beijing 100081, CHINA

Jung, Janelle; Cornell University, Department of Plant Breeding and Genetics, Ithaca, NY, 14853, USA; jkj4@cornell.edu

Jung, Rudolf; Pioneer HiBred International 7300 Nw 62nd Ave , Johnston, IA, 50131, USA; 515-270-5934; 515-270-2619; rudolf.jung@pioneer.com

Juvik, Jack; Dept. Nat. Res. Environ. Sci., University of lllinois, 307 ERML, Urbana, IL, 61801, USA; 217-333-1966; 217-333-4777; juvik@uiuc.edu

K. Sarkar, Ananda; Cold Spring Harbor Laboratory 1 Bungtown Road , Cold Spring Harbor, NY, 11724, USA; 1 516 367 6818; sarkara@cshl.edu

Kadaru, Suresh; Syngenta Seeds Inc, 317330Th Street, Stanton, MN, 55018, USA; suresh.kadaru@syngenta.com

Kaeppler, Heidi; University of Wisconsin - Madison, Dep Of Agronomy Univ Of Wisconsin, 1575 Linden Drive, Madison, WI, 53706, USA; 608-262-0246; 608-262-5217;
hfkaeppl@facstaff.wisc.edu

Kaeppler, Shawn; Dept of Agronomy, University of Wisconsin, 1575 Linden Drive, Madison, WI, 53706, USA; 608-262-9571; 608-262-5217; smkaeppl@facstaff.wisc.edu

Kahler, Alex L; University of Minnesota, 1991 Upper Buford Circle, 411 Borlaug Hall, St. Paul, MN, 55108, USA; 605-697-8500; 605-697-8507; biogene @brookings.net

Kahler, Jonathan; South Dakota State University, Biogenetic Services Inc, 801 32nd Ave, Brookings, SD, 57007, USA; jkahler@itctel.com

Kakefuda, Genichi; BASF Plant Science 26 Davis Drive , Research Triangle Park, NC, 277093528, USA; 919 5472305; genichi.kakefuda@basf.com

Kaleikau, Ed; USDA-CSREES, 800 Ninth St SW, Waterfront Center Room 2448, Washington, DC, 20024, USA; 202-401-1931; 202-401-6488; ekaleikau@csrees.usda.gov

Kalia, V.; Regional Research Station, Dhaulakuan-173001, Distt Sirmur (H. P.), INDIA

Kallis, Russ; Univ lllinois, 259 ERML, 1201 S Gregory Dr, Urbana, IL, 61801, USA; 217-244-5760

Kaltenbach, Colin; University of Arizona, Ag Experiment Station, P.O. Box 210036, Tucson, AZ, 85721, USA; chessels@ag.arizona.edu

Kampani, Archana; Univ lllinois, 1201 W Gregory Dr, Urbana, IL, 61801, USA; 217-244-6146; 217-333-4582

Kamps, Terry; University of Florida, 720 Nw 14Th Avenue, Gainesville, FL, 32601, USA; 706-583-0160; kampstl@yahoo.com

Kamvar, Zhian; Truman State University, 100 E Normal, Kirksville, MO, 63501, USA

Kandianis, Catherine; University of lllinois at UrbanaChampaign, University of lllinois - Urbana Champaign, 1102 S Goodwin Avenue - S122 Turner Hall, Urbana, IL, 61801,
USA; 774-487-8687; cbermude@uiuc.edu

Kandus, Mariana; Villate 2362 1 C, Olivos Buenos Aires 1636, ARGENTINA

Kang, Chun-Lin; Hunan Agricultural College, Dong Jiao, Changsa, Hunan 410128, CHINA

Kang, Manjit; Department of Agronomy, Louisiana State University, Baton Rouge, LA, 70803-2110, USA; 504-388-2110; 504-388-1403; mkang@agctr.Isu.edu

Kanizay, Lisa; University of Georgia, Miller Plant Sciences Dept Plant Biology Room 460, 120 Carlton Street, Athens, GA, 30602, USA; 706-542-1010;
lkanizay@plantbio.uga.edu

Kantety, Ramesh; Dept of Agronomy, 1150 Lilly Hall, Purdue University, West Lafayette, IN, 47907-1150, USA; 765-496-2729; 765-494-6508

Kaonga, Kesbell; Ministry of Agriculture, Chitedze Research Station, Box 158, Lilongwe, MALAWI; ++265 707222; ++265 707041; maizeagronomy@malawi.net

Kaplinsky, Nick; Univ California-Berkeley, 111 Koshland Hall, Berkeley, CA, 94720, USA; 510-642-7085; 510-642-4995; nkaplins@nature.berkeley.edu

Karpoff, Arnold; Dept of Biology, Univ of Louisville, Louisville, KY, 40292, USA; 502-852-5934; 502-852-0725

Karpova, Olga; Univ Missouri, 105 Tucker Hall, Columbia, MO, 65211, USA; 573-882-8033; 573-882-0123

Kasha, Ken; Dept of Crop Science, Univ of Guelph, Guelph, Ontario N1G 2W1, CANADA; 519-824-4120 EXT 2507; 519-763-8933

Kass, Lee; L. H. Bailey Hortorium, Dept of Plant Biology, 228 Plant Science Bldg, Cornell University, Ithaca, NY, 14853-5908, USA; 607-255-2131; 607-255-7979;
Ibk7@cornell.edu

Kaszas, Etienne; Syngenta, 317 330Th Street, Stanton, MN, 55018, USA; 919 765 5040; 919-541-8585; etienne.kaszas@syngenta.com

Katayose, Yuichi; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN; 81-298-38-2199; 81-298-38-
2302; katayose@nias.affrc.go.jp

Katic-Jovanovic, Sanja; 4619 Tamworth Rd, Sylvania, OH, 43560, USA; +381641335839; sanjabiz@bluegargoyle.com

Kato, Akio; Univ Missouri, 117 Tucker Hall, Columbia, MO, 65211, USA; 573-882-4871; 573-882-0123

Kato Y., T. Angel; Colegio de Postgraduados, Inst Rec Genet Productividad, Km 35.5 Carr Mexico-Texcoco, 56230 Montecillo, MEXICO; 595 1 02 30; 595 1 02 30;
katoy@colpos.colpos.mx

Katsar, Catherine; USDA-APHIS-PPQ, 1800 Eller Drive Suite 414, Fort Lauderdale, FL, 33316, USA; 954-356-7110; 954-356-7072; catherine.s.katsar@aphis.usda.gov
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Kaufman, Benjamin; Pioneer Hi-Bred Internat, Inc, 10700 Justin Dr., Urbandale, 1A, 50322, USA; (515)334-6478; (515)334-6431; benjamin.kaufman@pioneer.com

Kavakli, Ibrahim; 379 Clark Hall, Washington State Univ, Pullman, WA, 99164, USA; 509-335-1047; 509-335-7643

Kazic, Toni; University of Missouri, Dept of Computer Science, Columbia, MO, 65211, USA; (703)306-1469; toni@athe.rnet.missouri.edu

Keeling, Peter; ExSeeds Genetics L.L.C., 1573 Food Sci Bldg, lowa State Univ, Ames, IA, 50011-1061, USA; 515-294-3259; 515-294-2644; pkeeling@iastate.edu

Keim, Kent; BASF Plant Science Breeding, 38W235 Toms Trail Drive, St Charles, IL, 60175, USA; 208-674-2208; 208-674-2372; kent.keim@basf.com

Kellogg, Elizabeth ; National Science Foundation, 4201 Wilson Boulevard, Arlington, VA, 22230, USA; ekellogg@nsf.gov

Kellogg, Toby; University of Missouri-St Louis, Department of Biology , One University Boulevard, St Louis, MO, 63121, USA; 314-516-6217; 314-516-6233;
tkellogg@umsl.edu

Kempel, lIrina; University of Regensburg, University of Regensburg Cell Biology And Plant Ph, Universitaetsstrasse 31, Regensburg 93053, Germany;
irina.kempel@biologie.uni-regensburg.de

Kendall, Tim; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, 1A, 50131-1004, USA; 515-270-5952; 515-270-3367; timmy.kendall@pioneer.com

Kendra, David; USDAARSNCAUR, 1815 N University, Peoria, IL, 61604, USA; kendrad@ncaur.usda.gov

Kennard, Wayne; Monsanto, 3302 Convenience Blvd, Ankeny, IA, 50021, USA; 515-963-4209; 515-963-4242; wayne.kennard@monsanto.com

Kermicle, Jerry; University of Wisconsin - Madison, 425G Henry Mall, University Of Wisconsin, Madison, WI, 53706, USA; 608-262-1253; 608-262-2976;
kermicle@facstaff.wisc.edu

Kerns, Michael; Monsanto Company, 1551 Hwy 210, Huxley, 1A, 50124, USA; 515-963-4242; mike.kerns@monsanto.com

Kerns, Sarah; Univ Wisconsin, 1575 Linden Dr, Madison, WI, 53706, USA; 608-262-6521; 608-262-5217

Kerstetter, Randall; Rugers Univ, Waksman Inst, Dept of Plant Biology, 190 Frelinghuysen Road, Piscataway, NJ, 08854-8020, USA; 732-445-4737; 732-445-5735;
randallk@waksman.rutgers.edu

Kessler, Sharon; Section of Plant Biology, Division of Biological Sciences, Univ California, Davis, CA, 95616, USA; 916-754-8692; 916-752-5410

Ketchum, Karen; TIGR, 9712 Medical Center Drive, Rockville, MD, 20850, USA

Keygene N.V.; Postbus 216, Wageningen 6700AE, NETHERLANDS

Khairallah, Mireille; CIMMYT, Apdo. Postal 6-641, Mexico, D.F. 06600, MEXICO; 415-833-6655; 415-833-6656

Khampila, Juthaporn; Khon Kaen University 123 Mitraparp Road Muang District, Kohn Kaen Province 40002, THAILAND; kjuthapo@uiuc.edu

Khan, Sadaf; 800 Buchanan Street, Albany, CA, 94710, USA; s_khan@berkeley.edu

Khavkin, Emil; Inst Agric Biotech, 42 Timiryazevskaya ul., Moscow, 127550, RUSSIA; (7-095)976-6544; (7-095)977-0947; emil@iab.ac.ru

Kidwell, Kimberlee; Crop & Soil Sci, 201 Johnson Hall, Washington State Univ, Pullman, WA, 99164, USA; 509-335-7247; 509-335-8674; kidwell@mail.wsu.edu

Kiefer, Mike; Northrup King Co., 317 330th St., Stanton, MN, 55018-4308, USA

Kikawada, Tomohiro; National Institute of Livestock and Grassland Science, National Agriculture and Food Research Organization, 768, Senbonmatsu, Nasushiobara,
Tochigi, JAPAN; +81-287-37-7551; kika@affrc.go.jp

Kikuchi, Kazuhiro; Boyce Thompson Institute, Boyce Thompson Institute, Ithaca, NY, 14853, USA; ee54@cornell.edu

Kim, Byung Dong; Department of Plant Science, Seoul National University, Seoul, 151-921, SOUTH KOREA; 82-331-296-2768; kimbd@snu.ac.kr

Kim, Cheol Soo; Univ Arizona, 303 Forbes Hall, Tucson, AZ, 85721, USA; 520-621-9154; 520-621-3692

Kim, Insoon; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA, 94720-3102, USA

Kim, Jun Pyo; University of Missouri, 205 Curtis Hall, Columbia, MO, 65211, USA; jkpz2@missouri.edu

Kim, Kyung-Nam; Penn State, 302 Wartik Lab, University Park, PA, 16802, USA; 814-863-7958; 814-863-7958

Kim, Seungtaek; lowa State Univ, 2182 Molec Biol Bldg, Ames, IA, 50011, USA; 515-294-8202; 515-294-0453

Kim, Soon Kwon; Internat Agric Research Inst, College of Agriculture, Kyungpook National Univ, Taegu 702-701, SOUTH KOREA; kimsk@bh.kyungpook.ac.kr

Kim, Woo-Yang; 2801 W Bancroft St, Univ Toledo, Toledo, OH, 43606, USA; 419-530-1538; 419-530-7737

Kindiger, Bryan; USDA-ARS, Grazinglands Research Laboratory, 7207 West Cheyenne St, El Reno, OK, 73036, USA; 405-262-5291; bkindige @grl.ars.usda.gov

Kinsey, Marcia; DEKALB GENETICS CORP, 460 E ADAMS ST, Waterman, IL, 60556-5000, USA; 815-758-9361; 815-758-4106

Kirsch, Helene; Inst Allgemeine Bot, Univ Hamburg, Ohnhorstrasse 18, Hamburg, GERMANY; 049-40-428-15-382; 049-40-428-16-503

Kishore, Venkata; Syngenta Seeds Inc., 12101 Thorps Road, Clinton, IL, 61727, USA; 309-533-2049; venkata.kishore@syngenta.com

Kiss, Charles; 18 Avenue Gallieni, 49130 Les Ponts de Ce, FRANCE; 33-2-41-44-97-97; 33-2-41-44-98-69

Kitchen, LM; National Science Foundation, Plant Genome Research Program, 4201 Wilson Blvd Rm 615, Arlington, VA, 22230, USA,; Ikitchen@nsf.gov

Klein, Anita; Department of Biochemistry, Spaulding Life Science Bldg, University of New Hampshire, Durham, NH, 03824, USA; 603-862-2455; 603-862-4013;
anita.klein@unh.edu

Kleinhofs, Andy; Crop & Soil Sci, 201 Johnson Hall, Washington State Univ, Pullman, WA, 99164-6420, USA; 509-335-4389; 509-335-8674; andyk@wsu.edu

Kleintop, Adrienne; University of Delaware, 531 South College Avenue, Dept. Plant and Soil Sciences 152 Townsend Hall, Newark, DE, 19716, USA; adrienne@udel.edu

Kloeckener-Gruissem, Barbara; Neurology, Univ Calif San Francisco, San Francisco, CA, 94143, USA; (510) 985-3100; (510) 985-3101

Kloiber-Maitz, Monika; KWS SAAT AG, Grimsehlstr 31, 37574 Einbeck , Germany; m.kloiber-maitz@kws.com

Knaak, Carsten; KWS Saat AG, Grimsehl Str. 31, Einbeck 37555, Germany; c.knaak@kws.com

Koch, Karen; University of Florida, 1134 Fifield Hall, Gainesville, FL, 326110690, USA; 352-392-6479; kek@mail.ifas.ufl.edu

Kohashi, Josue; Dept of Botany, Colegio de Postgrad, Chapingo, Edo de Mex, MEXICO; (595)428-73

Koinuma, Keiichi; National Agricultural Research Center for Hokkaido Region, 1 Hitsujigaoka, Toyohira-ku, Sapporo 062-8555, JAPAN; kkoinuma@affrc.go.jp

Kokenge, Joseph; 210 Curtis Hall, University of Missouri, Columbia, MO, 65211, USA; jpkmtf@mizzou.edu

Kolacz, Kathryn; Monsanto, 700 Chesterfield Pkwy, Saint Louis, MO, 63198, USA; 314-537-6406; 314-537-7015

Kolkman, Judith; Cornell University, 4391 Jacksonville Rd, Trumansburg, NY, 14886, USA; jmk87@cornell.edu

Kollipara, Krishna; BASF Plant Science, 26 Davis Dr, PO Box 13598, Research Triangle Park, NC, 27709, USA,; krishna.kollipara@pioneer.com

Kolomiets, Michael; Texas AM University, 3927 Hawk Owl Cove, College Station, TX, 77845, USA; 979-458-4624; 979 845-6483 ; kolomiets@tamu.edu

Komatsu, Mai; DuPont Pioneer, Rt 141 Henry Clay Rd, Dupont Exp. Station E353 107B, Wilmington, DE, 19880, USA; mai.komatsu@usa.dupont.com

Kongsamai, Buppa; lowa State Univ, Dept Agron, 1401 Agronomy Hall, Ames, 1A, 50011, USA; 515-294-0896

Konstantinov, Kosana; Maize Research Institute, 11185 Zemun-Belgrade, YUGOSLAVIA; (381)11-3756-704; (381)11-3857-707; kkosana@mrizp.co.yu

Konstantinov, Yuri; Siberian Inst Plant Phys Bioch, P.O. Box 1243, Irkutsk 664033, RUSSIA; 39-52-46-09-03; 39-52-51-07-54; yukon48@mail.ru

Koterniak, Vladimir; 5 Parkway Forest Drive, Apt. 2002, Toronto, Ontario, M2J 1L2, CANADA; 647-242-9283; koterniak@hotmail.com

Kowalewski, Shirley; 117 Schweitzer Hall, University of Missouri, Columbia, MO, 65211, USA

Kowles, Richard; Biology Department - Box 10, 700 Terrace Heights, St. Mary's University of Minnesota, Winona, MN, 55987, USA; 507-457-1554; 507-457-1633;
dkowles@smumn.edu

Krakowsky, Matthew; Ncsu 1236 Williams Hall, Box 7620, Raleigh, NC, 27695, USA; (919) 515-7039; matt.krakowsky@ars.usda.gov

Kramer, Vance; Syngenta, 3054 Comwallis Rd, Research Triangle Park, NC, 27709, USA; vance.kramer@syngenta.com

Kramzar, Lynn; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI, 53141, USA; 262-595-2786

Krapovickas, Antonio; Inst Botanica del Nordeste, Casilla Correo 209, Corrientes 3400, ARGENTINA
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Kravchenko, O. A.; Sprincenoaia Str. 1, Institute of Genetics, Chisinau, MD 2028, MOLDOVA,; (3732)73-81-25; kravchenko@mail.md

Krebbers, Enno; DuPont de Nemours & Co., Agricultural Biotechnology, Experimental Station 402/2253, Wilmington, DE, 19880-0402, USA; (302)695-8577; (302)695-7361;
enno.krebbers@usa.dupont.com

Kreisman, Lori S; Dept Biol Sci, Gibb Hall, Univ of Idaho, Moscow, ID, 83844, USA

Kresovich, Stephen; 130 Biotech Bldg, 332 Brookfield Rd, Cornell Univ, Ithaca, NY, 14850, USA; 607-255-2300/254-1253; 607-255-6249; sk20@cornell.edu

Krisko, Ashlee; Oakland University 33215 Twickingham Dr , Sterling Heights, MI, 48310, USA

Krivov, Nikolay; N. M. Tulaykov Research Agricultural Institute of Samara, 41, Carl Marx Street, Bezenchiuc, Samara region, 446254, RUSSIA; 8(276)2-11-40; (84676)2-26-
66; krivovn@mail.ru

Kriz, Alan L.; Monsanto Company, 800 North Lindbergh Blvd, St. Louis, MO, 63167, USA; 314-694-8284; al.l.kriz@monsanto.com

Krone, Todd; Asgrow Seed Co, 634 E. Lincoln Way, Ames, IA, 50010-6598, USA; 515-232-6955; 515-232-6905

Kross, Heike; 526 Science Il, lowa State University, Ames, IA, 50011, USA; (515)294-4294

Kruchowski, Scott; Washington University School of Medicine 4444 Forest Park Ave Campus Box 8501, Saint Louis, MO, 63108, USA

Krueger, Roger; Monsanto, 800 N. Lindbergh Blvd. C2NA, Saint Louis, MO, 63167, USA; 314-694-3677; 314-694-5926; rwkrue@ccmail. monsanto.com

Krumpelman, Paulette; Pioneer HiBred International 7300 NW 62nd Ave , Johnston, IA, 501312940, USA; (515) 270-3527; paulette.krumpelman@pioneer.com

Kudrna, Dave ; Arizona Genomics Institute University Of Arizona, 1657 E Helen St, Keating Blvd, Tucson, AZ, 86721, USA; dkudrna@ag.arizona.edu

Kuhn, William E; U.S. Corn Research Director, Pioneer Hi-Bred Internatl., Inc., 7300 NW 62d Ave., PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3362; 515-253-
2288; bill.kuhn@pioneer.com

Kumar, Deepak; Michigan Technological University, Department Of Biological Sciences, Michigan Technological University, Houghton, MI, 49931, USA; deepakk@mtu.edu

Kumar, Indrajit; University of lllinois Urbana - Champaign, 1101 W Peabody Dr 325 Nsrc, Urbana, IL, 61801, USA; ikumar2@uiuc.edu

Kumar, M.; Department of Genetics, Rajendra Agric. Univ., Bihar, Pusa (Samastipur)-848125, INDIA

Kumar, Sanjeet; Project Directorate Veg Res, Post Box # 5002, Varanasi-221005, INDIA; sanjeetk1@mailcity.com

Kump, Kristen; North Carolina State University , Department of Crop Science, Box 7620, Raleigh, NC, 27695, USA; kikump@ncsu.edu

Kung, Vieh; University of Toledo, Dept of Biol Sci Ms 601, Toledo, OH, 43606, USA; vkung@utnet.utoledo.edu

Kuntz, Eleanor; Plant Biology , 2502 Miller Plant Sciences, Athens, GA, 30602, USA; ekuntz@uga.edu

Kunze, Reinhard; Freie Universitaet Berlin, Institut fuer Biologie - Angewandte Genetik, Albrecht-Thaer-Weg 6, Berlin, 14195, GERMANY; 49-30-838 54345; r-c-
kunze@web.de

Kuo, Chih-Horng; lowa State Univ, B420 Agronomy Hall, Ames, 1A, 50011, USA; 513-294-1659

Kutka, Frank; Natural Resources Res Inst, 5013 Miller Trunk Hwy, Duluth, MN, 55811, USA

Kuzmin, Eugene; Dept Biol Sci, Univ of Missouri, Columbia, MO, 65211, USA; 573-882-8033; 573-882-0123

Kwok, Shing; Ceres Inc., 1535 Rancho Conejo Blvd, Thousand Oaks, CA, 91320, USA; skwok@ceres-inc.com

Kynast, Ralf; Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB, UNITED KINGDOM; +44-20-8332-5319; r.kynast@kew.org

Labkowitz, Mark; Dept Plant Biology, 111 Koshland, Univ California, Berkeley, CA, 94720, USA; 510-642-8058; 510-642-4995

Laccetti, Lucille; DeKalb Plant Genetics, 62 Maritime Park, Mystic, CT, 06355, USA; 860-572-5247; 860-572-5240

LaCognata, Ursula; Hermannswerder 14, 14473 Potsdam, GERMANY; 49-331-27-567-28; 49-331-27-567-77

Ladipo, Paul; 101 Tucker Hall, Columbia, MO, 65211, USA

Lai, Fang-Ming; BASF Plant Sci, 26 Davis Dr, Research Triangle Park, NC, 27709, USA; 919-547-2368; 919-547-2423

Lai, Jinsheng; National Maize Improvement Center of China, China Agricultural University, No.2 YuanMingYuan West Road, Beijing, 100094, CHINA; 86-10-6273-4660;
jlai@cau.edu.cn

Laigle, Guillaume; INRA UMR De Genetique Vegetale, Ferme Du Moulon, Gif Sur Yvette 91190, France; laigle@moulon.inra.fr

Lakhamraju, Sarada; 29 WALNUT TER, Apt #11, Arington, /, 02476-6118, USA; 978-376-8900; saradalakhamraju@yahoo.com

Lal, Shailesh; Oakland University, Department Of Biological Sciences, Rochester, MI, 48309, USA; 248-370-2875; 248-370-4225; lal@oakland.edu

Lambert, Antoine; 11 rue du 11 Novembre, 49124, SAINT BARTHELEMY D'ANJOU, FRANCE; antoine.lambert@limagrain.com

Lambert, Carol Ann; Univ Stellenbosch, Dept Genet, Private Bag XI, Stellenbosch 7602, SOUTH AFRICA; 27 21 8085839; 27 21 8085237

Lambert, Robert; Crop Science, Turner Hall, Univ of lllinois, 1102 S. Goodwin Ave., Urbana, IL, 61801-4730, USA,; rjlamber@uiuc.edu

Lamblin, Anne-Francoise; Room 334, Cargill Building, 1500 Gortner Ave, University of Minnesota, St. Paul, MN, 55108, USA; 612-625-7414; lambl001@umn.edu

Lamkey, Kendall; Agronomy Building, lowa State University, Ames, 1A, 50011, USA; 515-294-7826; 515-294-9359; krlamkey@iastate.edu

Lampoh, E.; Crops Res Inst, PO Box 3785 Kumasi, Ashanti Region, GHANA; 6221

Lanahan, Michael; Novartis Seeds, 3054 Cornwallis Rd, Research Triangle Park, NC, 27709-2257, USA; 919-541-8513; 919-541-8585

Landi; Univ Bologna, Dip Sci techn Agroambientali , Viale Fanin, 44, 40127 Bologna, ITALY; plandi@agrsci.unibo.it

Lane, Barbara; College of Natural Resources, Dean's Office, University of California, Berkeley, CA, 94720-3100, USA; 510-643-2203; 510-642-4612;
babs@nature.berkeley.edu

Lang, Timothy; USAID/KATHMANDU/6190, Washington, DC, 20523, USA

Langdale, Jane; Department of Plant Sciences, University of Oxford, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; (44)1865275099; (44)1865275147;
jane.langdale@plants.ox.ac.uk

Lange & Springer; Wissenschaftliche Buchhandlung, GmbH & Co. KG, Otto-Suhr-Allee 26/28, D-10585 Berlin, GERMANY; 49 30 342 06 11 or 340 05 233

Langewisch, Tiffany; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; t11hw9@mizzou.edu

Langham, Richard; Univ California, 111 Koshland Hall, Berkeley, CA, 94720, USA; 510-642-7948; 510-642-4995; rlangham@nature.berkeley.edu

Langton, Laura; Washington University Computer Science &amp; Engineering 1 Brookings Dr Campus Box 1045, Saint Louis, MO, 63130, USA; 314-406-8493

Langton, Steven; Pioneer Hi-Bred Intl, PO Box 668, Janesville, WI, 53547, USA; 608-756-4030; 608-756-4038; steven.langton@pioneer.com

Lanza, Luciana; Augusto Bench/Ester Eliana Lasry Bench, UNICAMP/CBMEG, Cldade Univ "Zeferino Vaz', Campinas SP 13083-970, BRAZIL; 55-19-788-1090; 55-19-788-
1089

Laparra, Helene; Yale Univ, MCD Biol Dept, 165 Prospect St, PO Box 208104, New Haven, CT, 06520-8104, USA; 203-432-3894; 203-432-3854

Larkins, Brian; University of Arizona, Department Of Plant Sciences, Tucson, AZ, 85721, USA; (520)621-9958; (520)621-3692; larkins@ag.arizona.edu

Larsson, Sara; Cornell University, Cornell Univeristy, 175 Biotechnology Building, Ithaca, NY, 14850, USA; sjlé5@cornell.edu

Lassagne, Herve; Biogemma, 24 Avenue des Landais, Aubiere, FRANCE; 33-4-73-42-79-70; 33-4-73-42-79-81; herve.lassagne@biogemma.com

Lassner, Michael; Pioneer A Dupont Company, Pioneer HiBred International, 7300 Nw 62Nd Avenue, Johnston, IA, 50131, USA; mike.lassner@pioneer.com

Latshaw, Susan; University of Florida, Horticultural Sciences, PO Box 110690, Gainesville, FL, 32611, USA; 352-273-8191; 352-273-8284; latshaw@ufl.edu

Laudencia-Chingcuanco, Debbie; USDA-ARS, Western Regional Research Center, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-6173; 501-559-5818;
debbie.laudencia@ars.usda.gov

Lauria, Massimiliano; CRA-Unita di Ricerca per la Maiscoltura, Via Stezzano 24, Bergamo, 24126, ITALY; 0039 035 313132

Laurie, Cathy; Cereon Genomics, 45 Sidney St, Cambridge, MA, 02139, USA; 617-551-8134; 617-551-1920

Laurie, David; JI Centre for Plant Science Res., Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-502241; lauried@bbsrc.ac.uk
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Lauter, Nick; lowa State University USDA - ARS, Department of Plant Pathology, 415 Bessey Hall, Ames, IA, 50011, USA; 515-294-8260; 515-294-2265; nicki@iastate.edu

Lawrence, Carolyn; USDA ARS, lowa State University, 1034 Crop Genome Lab, Ames, IA, 50011, USA; 515-294-4294; carolyn.lawrence@ars.usda.gov

Lawrence, Susan; UsdaArs, UsdaArs BarcWest libbl, Bldg 011A Rm 214, Beltsville, MD, 20705, USA; susan.lawrence@ars.usda.gov

Lazakis, Chloe; University of Guelph, 50 Stone Rd, Guelph Ontario NiG2WI, Canada; clazakis@uoguelph.ca

Leaver, Chris; Dept Plant Sciences, University of Oxford, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; 01865 275143; 01865 275144;
chris.leaver@plants.ox.ac.uk

Lebaka, Ntjapa; Department Agronomy, University of Wisconsin, Madison, WI, 53706-1597, USA; 608 262 7959

LeBlanc, Olivier; ORSTOM-CIMMYT, Apdo Postal 6-641, 06600 Mexico DF, MEXICO; (52) 5 726 9091; (52) 5 726 7567

LeDeaux, John; USDA-ARS, NCSU, PO Box 7614, Raleigh, NC, 27695-7614, USA; 919-515-4087; 919-515-3355; john.r.ledeaux@monsanto.com

Lee, Danny; Section of Plant Biology, Robbins Hall c/o Neelima Sinha, UC Davis, Davis, CA, 95616, USA

Lee, Elizabeth; University of Guelph, Dept of Plant Ag Crop Sci Bldg, Guelph N1G 2W1, Ontario, CANADA,; lizlee@uoguelph.ca

Lee, Hee Bong; Dept Agronomy, Coll Agriculture, Chungnam Natl Univ, 220 Gung-Dong, Yusung-Gu, Taejon 305-764, KOREA; 82-042-821-5721; 82-042-823-8050

Lee, Hsueh-Sheng; Zoology Dept, University of Texas, Austin, TX, 78712-1064, USA

Lee, In-sup; Department of Biology, College of Science, Kyungsung University, Pusan, 608-736, SOUTH KOREA; 051-620-4647; 051-627-4115

Lee, JY; University of Delaware, Delaware Biotechnology Institute, 15 Innovation Way, Newark, DE, 19711, USA; lee@dbi.udel.edu

Lee, Michael; Department of Agronomy, lowa State University, Ames, IA, 50011-1010, USA; 515-294-7951; 515-294-3163; mlee@iastate.edu

Lee, Sidae; University of California - Berkeley, 345 Life Science Addition, Berkeley, CA, 94720, USA; leesd86@hotmail.com

Lee, Warren; Dow Agrosciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-5920; wslee@dow.com

Lee, Yew; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA, 50131, USA; 515-334-4620; 515-334-4755

Leffler, Nancy; DEKALB PLANT GENETICS, 460 E ADAMS ST, Waterman, IL, 60556-5000, USA; 815-758-9361; 815-758-4106; nleffler@dekalb.com

Lehmensiek, Anke; Univ Stellenbosch, Dept Genet, Private Bag XI, Stellenbosch, SOUTH AFRICA; 27 21 8085837; 27 21 8085833

Leland, Tim; Monsanto BB3K, 700 Chesterfield Parkway, Chesterfield, MO, 63198, USA; 314-737-7208; 314-737-5223; timothy.j.leland@stl.monsanto.com

Lemaux, Peggy; Dept Plant and Microbial Biology, 111 Koshland Hall, University of California, Berkeley, Berkeley, CA, 94720, USA; 510-642-1589; 510-642-7356;
lemauxpg@nature.berkeley.edu

Lemieux, Bertrand; Dept Plant & Soil Sci, Univ of Delaware, Newark, DE, 19717-1303, USA; 302-831-1390/0593; 302-831-0721

Lepak, Nicholas; USDA ARS, Robert Holley Center, 153 Biotechnology Building, Ithaca, NY, 14853, USA; nki3@cornell.edu

Leroy, Philippe; INRA, Domaine De Crouelle, 63039 Clermont-Ferrand, Cedex 2, FRANCE; 33 73 624337; 33 73 624453; leroy@valmont.clermont.inra.fr

Lesnick, Marc; Institute of Molecular Biology, University of Oregon, Eugene, OR, 97403, USA

Lespinasse, Denis; Syngenta, 12 Chemin De Hobit ~ Bp27, Saint Sauveur 31790, France; denis.lespinasse@syngenta.com

Lessard, Philip; Biogemma, 8 Rue Des Freres Lumiere, Ciermont Ferrand 63100, France; 314-537-7102; 314-537-6759; philippe.lessard@biogemma.com

Levin Research Centre Library; Crop & Food Research Library, Private Bag 11600, Palmerston North, NEW ZEALAND; 64-6-351-7050; mayclairr@crop.cri.nz

Levites, E. V.; Inst Cytol Genetics, Novosibirsk, RUSSIA

Levy, Avraham; Plant Sciences, Weizmann Institute of Science, Rehovot, 76100, ISRAEL; 972-8-342421; 972-8-466966; Avi.Levy@weizmann.ac.il

Lewis, Lydia; Monsanto, 62 Maritime Dr, Mystic, CT, 06355, USA; 860-572-5226; 860-572-5240

Li, Bailin; PioneerDuPont, Po Box 80353, Dupont Crop Genetics, Wilmington, DE, 19880-0353, USA; 302-631-2631; 302-631-2607; bailin.li@usa.dupont.com

Li, Baochun; lowa State Univ, Agronomy Dept, Plant Transform Fac, Ames, 1A, 50011, USA; 515-294-6341; 515-294-2299

Li, De-Bao; Zhejiang Agricultural University, Biotechnology Institute, Hangzhou, Zhejiang 310029, CHINA

Li, Fagiang; Department of Biological Sciences, Lehman College, CUNY, Davis Hall 131 , 250 Bedford Park Boulevard West, Bronx, NY, 10468, USA;
li_fagiang@hotmail.com

Li, Guofu; Pioneer HiBred International Inc. 7300 NW 62nd Avenue , Johnston, IA, 501311004, USA; (515) 254-2804; guofu.li@pioneer.com

Li, Hong; UCB, 660 Kinkead Way, Albany, CA, 94709, USA; hongli@nature.berkeley.edu

Li, Huifen; Institute of Genetics, Chinese Acad Sci, Beijing 100101, CHINA; (86-10)64873490; (86-10)64873428

Li, Jiansheng; China Agricultural University, No. 2 Yuanmingyuan West Rd, Haidian Beijing 100094, China; lijs@163bj.com

Li, Jin; lowa State Univ, B420 Agronomy, Ames, IA, 50010, USA; 515-294-1659; 515-294-2299

Li, Kejian; lowa State Univ, 5100 MBB, Ames, IA, 50011, USA; 515-294-0337; 515-294-6755

Li, Li; University of Florida, Horticultural Sciences , Gainesville, FL, 32601, USA; lili1982@ufl.edu

Li, Lijia; Key Lab MOE Plant Dev Biol, Wuhan University, Wuhan 430072, Hubei, 430072, CHINA; 86-27-68754505; jli@whu.edu.cn

Li, Meijuar; Novartis Seeds, 317 330th St, Stanton, MN, 55018-4308, USA; 507-663-7622; 507-645-5621

Li, Ping; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 625014, CHINA

Li, Pinghua; Boyce Thompson Institute, Tower Road, Ithaca, NY, 14853, USA; pl324@cornell.edu

Li, Qing; China Natl. Cente Biotech. Development, P.O. Box 8118, Beijing 10008, CHINA

Li, Tai; University of Toledo, Dept of Biol Sci Ms 601, Toledo, OH, 43606, USA, tai.li@utoledo.edu

Li, Wanchen; Maize Research Institute, Sichuan Agricultural University, Xinkang Rd 36, Ya'an Sichuan 625014, Sichuan 625014, CHINA; ++86 (835) 2882716; ++86 (835)
2883153; aumdyms@sicau.edu.cn

Li, Wei; lowa State University, Room 2282, Molecular Biology Building, Ames, 1A, 50011, USA; 515-294-0137; wli@iastate.edu

Li, Xianran; Kansas State University, 3718 Throckmonton Hall, Kansas State University, Manhattan, KS, 66506, USA; lixr@ksu.edu

Li, Xinhai; Institute of Crop Breeding and cultivation, Chinese Academy of Agricultural Sciences, 30 Baishigiao Road, Beijing, 100081, CHINA; ++86(10)68918596;
++86(10)68975212; xinhaili2002@yahoo.com.cn

Li, Xuexian; University of Georgia, 2502 Miller Plants Sciences Bldg , Athens, GA, 30602, USA; 706-542-1010; xli@plantbio.uga.edu

Li, Ying; University of lllinois, 704 E California Ave, Apt 1, Urbana, MO, 61801, USA; 412-396-4356; 412-396-5907; yingli3@uiuc.edu

Li, Yu; Inst Crop Germplasm Resources, Chinese Acad Agric Sciences, Beijing 100081, CHINA; 86-10-62186647; yuli@mail.caas.net.cn

Li, Yubin; Waksman Institute, 190 Frelinghuysen Road, Piscataway, NJ, 8854, USA; yubin@waksman.rutgers.edu

Li, Yun; 4608 Miller Plant Sciences, Athens, GA, 30602, USA,; yli@plantbio.uga.edu

Li, Yuxing; 2312 Food Sciences, lowa State Univ, Ames, 1A, 50011, USA

Li, Zhaohui; Lehman College, CUNY, Biology Dept, 250 Bedford Park Blvd. West, Bronx, NY, 10468, USA; 718-960-8643; 718-960-8236

Li, Zhuying; lowa State Univ, 2288 Molec Biol Bldg, Ames, A, 50011, USA; 515-294-3277; zli@iastate.edu

Liang, Chengzhi; Cold Spring Harbor Laboratory, 1 Bungtown Rd, Williams 5, Cold Spring Harbor, NY, 11724, USA; liang@cshl.edu

Librarian; Plant Breeding International, Maris Lane, Trumpington, Cambridge CB2 2LQ, ENGLAND; 02334-850522; (01223) 845514

Librarian CSIRO; Black Mountain Library, GPO Box 109, Canberra ACT 2601, AUSTRALIA; 612 6246 5678; 612-6246 5684

Library; Monsanto Company, 62 Maritime Drive, Mystic, CT, 06355-1958, USA

Library; USDA/ARS/SRRC, 1100 Robert E. Lee Blvd, New Orleans, LA, 70125, USA; 504-286-4295; 504-286-4396

Library; Inst Pl Genetics Pan, Ul Strzeszynska 34, 60-479 Poznan, POLAND; 48 61 8233 511; 48 61 8233 671; library@igr.poznan.pl
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Library; Del Monte Corp, Attn: V. Pierce, 6580 Furlong Ave., Gilroy, CA, 95020, USA; 408-842-4180; 408-847-2768

Library; MacDonald College - McGill U, 21,111 Lakeshore Road, Ste. Anne de Bellevue, Quebec HOX 3V9, CANADA

Library; National Starch and Chemical Co., 10 Finderne Av., PO Box 6500, Bridgewater, NJ, 08807, USA

Library; Attn: Leigh Johnson, Cold Spring Harbor Lab, P.O. Box 100, Cold Spring Harbor, NY, 11724-2203, USA; 516-367-8352; 516-367-8532; johnson@cshl.edu

Library; Library, Graduate School of Life Sciences, Tohoku University, 1-1 Katahira 2-chome, Aoba-ku Sendai, 980-8577, JAPAN; 022-217-5692; 022-263-9845

Library; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN, 46320-1094, USA

Library; Univ Philippines Los Banos, 4031 College, Laguna, PHILIPPINES

Library; Amer Philosophical Society, 105 S. Fifth St, Philadelphia, PA, 19106-3386, USA; 215-440-3400 Hays; 215-440-3423

Library; Academy of Agricultural Sciences, 11 Sang Yuan Road, Jinan, Shandong 250100, P.R., CHINA; (0531)860329

Library; Crops Research Institute, P.O. Box 3785, Ashanti Region, GHANA

Library - Serials Unit; Univ of New Hampshire, 18 Library Way, Durham, NH, 03824-3520, USA

Library Esa Luiz de Queiroz; Caixa Postal 9, 13-418-900 Piracicaba, BRAZIL

Library Maize Res. Inst.; Jilin Acad., 5 W. Xing Hua Street, Gongzhuling, Jilin, P.R. 13610, CHINA; (86)-04441-215179; (86)-04441-214884

Library Serials Dept; 1BGE8809, Indiana University, 1320 E 10th St, Bloomington, IN, 47405-3907, USA

Library VIR; 44 Herzen Street, St. Petersburg, 190000, RUSSIA

Library/Info Serv; Oxford Forestr Inst Plant Sci, Univ of Oxford, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM

Library-Serials; Oregon State University, 121 The Valley Library, Corvallis, OR, 97331-4503, USA; 541-737-7326; 541-737-8267

Lid, Stein; Dept Chem & Biotechnol, PO Box 5051, Univ Norway, As N-1432, NORWAY; 47-64949493; 47-64941465

Life Sciences Library; Pennsylvania State University, E404 Paterno Library, University Park, PA, 16801/1898, USA

Lightfoot, David; Southern lllinois Univ, P.O. #23086-0006Z, Agriculture 174, Carbondale, IL, 62901-4415, USA; 618-453-1797; 618-453-7457; ga4082@siu.edu

Liliegren, Sarah; Dept of Biology 0116, UC San eiego, La Jolla, CA, 92093-7108, USA

Lima, Guy; Oakland University 2200 N Squirrel Rd , Rochester, MI, 48309, USA; (248) 895-5315; galima@oakland.edu

Lin, Bor-yaw; Institute of Molecular Biology, National Chung Hsing University, Taichung 402, TAIWAN; (886-4)285-1885; (886-4)287-4879; bylin@dragon.nchu.edu.tw

Lin, Liang-Shiou; USDA/CSREES/NRICGP, STOP 2241, 1400 Independence Ave. SW, Washington, DC, 20250-2241, USA; 202-401-5042; 202-401-6488

Lin, Qiaohui; lowa State University, Molecular Biology Building Rm2182, Ames, IA, 50011, USA; ghlin@iastate.edu

Lin, Yan; Univ Arizona, 303 Forbes Bldg, Tucson, AZ, 85719, USA; 520-621-8964

Lippman, Zachary; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY, 11724, USA; 516-367-5154; 516-367-8369

Lisch, Damon; University of California - Berkeley, 111 Koshland Hall, Berkeley, CA, 94720, USA; 510-642-7948; 510-642-4995; dlisch@berkeley.edu

Liseron-Monfils, Christophe; Raizada Lab, Dept of Plant Agriculture, Guelph On N1G 2W1, Canada; cliseron@uoguelph.ca

Lison, Wyatt; Duquesne Univ, Dept Biol Sci, Pittsburgh, PA, 15282, USA; 412-396-4356; 412-396-5907

Liu, Aimin; Jiangsu Academy of Agric. Science, Institute of Agrobiol. Genet. & Physiol., Nanjing 210014, CHINA

Liu, Alex; Exelixis Plant Sciences, 16160 Sw Upper Boones Ferry Road, Portland, OR, 97224, USA; aliu@exelixis.com

Liu, Feng; lowa State Univ, B420 Agronomy Hall, Ames, IA, 50011, USA; 515-294-1659; 515-294-2299

Liu, Kede; Dept Agronomy, University of Kentucky, Lexington, KY, 40503, USA; 606 257 3432 phone

Liu, Liang-Shi; Zhongshan University, Biotechnology Research Center, Guangzhou 510275, CHINA

Liu, QinQin; Dept of Biology, Univ of Minnesota, Duluth, MN, 55812-2496, USA; 218-726-7271; 218-726-8142

Liu, Xiangdong; South China Agricultural University, Agronomy Dept., Wushan, Tianhe, Guangzhou, Guangdong 510642, CHINA

Liu, Xiaochuan; China National Rice Research Institute, Genetics & Breeding Dept., Hangzhou 310006, CHINA

Liu, Yanhong; Botany Dept., Univ. Georgia, Athens, GA, 30602, USA; (706)542-1857; (706)542-1805

Liu, Yuhe; University of lllinois, 1306 N Lincoln Ave, Apt 206, Urbana, IL, 61801, USA; yuheliu1@illinois.edu

Liu, Zhijie; Cold Spring Harbor Laboratory, One Bungtown Road, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 11724, USA,; liuz@cshl.edu

Liu, Zhixian; 11 Sangyuan Road, Maize Research Inst, Shandong Academy of Agri. Science, Jinan, 250100, CHINA; (0531)8963721-2313; (0531)8962303

Llaca, Victor; Univ of New Jersey, 190 Frelinghuysen Rd, Piscataway, NJ, 08854-8020, USA; 732-445-3801; 732-445-5735

Loeffel, Frank; Agri Pro Res. Center, Rural Route #2 Box 411, Brookston, IN, 47923, USA; 317-563-3111; 317-563-6848

Longfellow, Joy; 318 EImwood Ave., Apt 2, Ithaca, NY, 14850, USA; jml224@cornell.edu

Longin, Friedrich; University of Hohenheim Institute of Plant Breeding 350a Fruwirthstr 21, D-70599 Stutttgart, GERMANY; flongin@uni-hohenheim.de

Lonsdale, David; European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, Camgridge, CB10 1SD, UNITED KINGDOM; 44 (0)1223 494430; 44 (0)1223
494468; davidl@ebi.ac.uk

Lopez, Cesar; 125 NW 35th St, Oregon State Univ, Corvallis, OR, 97330, USA; 591-752-2993; 591-737-0909

Lopez, Jose; Univ Arizona, 303 Forbes Hall, Tucson, AZ, 85721, USA; 520-621-9154; 520-621-3692

Lorbiecke, Rene; Univ Hamburg, Allgemeine Botanik, Ohnhorstrasse 18, Hamburg, GERMANY; 49 40 42816 381; 49 40 42816 503; lorbiecke@botanik.uni-hamburg.de

Lorentzen, Jennifer; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131, USA; 515-270-4020; 515-270-3367

Lorentzen, Michael; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA, 50131, USA

Lorenzana, Robenzon; University of Minnesota, 1991 Upper Buford Circle, Room 411, Borlaug Hall, St. Paul, MN, 55108, USA; (612) 625-6794; loren138@umn.edu

Lorenzen Dahl, Lisa; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131-1004, USA

Lorenzoni, C.; Istituto di Botanica e Genetica Vegetale, Universita Cattolic del Sacro Cuore, Via Emilia Parmense, 84, 29100 Piacenza, ITALY; (523)599210; (523)599283;
carlo.lorenzoni@unicatt.it

Lorz, Horst; Institut Allgemeine Botanik, Universitat Hamburg, Ohnhorststrasse 18, 22609 Hamburg, GERMANY; 49-40-42816-420; 49-40-42816-229;
loerzamp@botanik.uni-hamburg.de

Lough, Ashley; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; anl6d9@mizzou.edu

Love, Robert; ProdiGene, 101 Gateway Blvd, Suite 100, College Station, TX, 77845, USA; 979-690-8537; 979-690-9527

Lovenz, Aaron; University of Wisconsin 1575 Linden Dr , Madison, WI, 53706, USA; 608-852-7327

Lowe, Brenda; DeKalb Genetics/Monsanto, 62 Maritime Dr, Mystic, CT, 06355-1958, USA; 860-572-5216; 860-572-5280; brenda.lowe @monsanto.com

Lu, Dihui; Waksman Inst, 190 Frelinghuysen Rd, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735

Lu, Fang; University of Georgia, Department of Genetics, C424 Life Sciences Complex, 1057 Green St, Athens, GA, 30602, USA; fanglu@uga.edu

Lu, Guihua; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA

Lu, Henry; Syngenta Seeds China, 4500 44th Place, Des Moines, IA, 50430, USA; henry.lu@syngenta.com

Lu, Hong; lowa State University, 2611 Luther Dr Unit 125, Ames, IA, 50010, USA; luhong@jiastate.edu

Lu, Mei-Kuang; 305 Manter Hall, Univ. Nebraska, Lincoln, NE, 68503, USA; (402)472-6084

Lu, Yong-Gen; South China Agricultural University, Guangzhou 510642, CHINA

Lubberstedt, Thomas; lowa State University, 1204 Agronomy Hall, Ames, 1A, 500111010, USA; 515-294-5356 ; thomasl@iastate.edu

Lubkowitz, Mark; Univ California, Dept PlantBiol, 111 Koshland Hall, Berkeley, CA, 94720, USA; 510-642-8058; 510-642-4995; mlubkowitz@smcvt.edu
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Lucas, Christine; University of lllinois, 9 Florida Drive, Urbana, IL, 61801, USA; cjlucas@illinois.edu

Ludwig, Steven; 2501 Porter St., NW, Apt #520, Washington, DC, 20008, USA; 202-245-0838; stevedc77@yahoo.com

Luethy, Michael; Monsanto Company, 62 Maritime Drive, Mystic, CT, 6355, USA; 860-752-5212; 860-572-5240; michael.luethy@monsanto.com

Lukens, Lewis; University of Guelph, Department Of Plant Agriculture, University Of Guelph, Guelph Ontario 00000, Canada; 612-625-0271; 612-625-1738;
llukens@uoguelph.ca

Lunde, China; UCB Plant Gene Expression Center, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5922; 510-559-5678; lundec@berkeley.edu

Luo, Anding ; University of Wyoming, Molecular Biology Dept. 3944, 1000 E. University Ave, Laramie, WY, 82071, USA; aluo@uwyo.edu

Luo, Ming; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 62500, CHINA

LUTAN/Acq Library; Attn: Tsai, Shu-Ling, P.O. Box 830429, Birmingham, AL, 35283-0429, USA

Luthe, Dawn S; Department of Crop and Soil Sciences, 216 Agricultural Sciences and Industries Building, Pennsylvania State University, University Park, PA, 16802, USA;
814-863-3542; 814-863-7043; dsl14@psu.edu

Lutz, Joseph; Pillsbury/Green Giant, 1201 N 45th St, LeSueur, MN, 56058, USA; 507-665-4457; 507-665-2682; jlutz@pillsbury.com

Lynch, Joanne; DuPont, Rte 141 And Henry Clay, Experimental Station E353108D, Wilmington, DE, 19803, USA; joanne.z.lynch@cgr.dupont.com

Lynch, Margaret; 1883 21st Ave, San Francisco, CA, 94122, USA

Lyons, Eric; 111 Koshland Hall, Berkeley, CA, 94720, USA; elyons@nature.berkeley.edu

Lysikov, Valery; Inst. of Genet. of AS RM., st. Paudurie 20, Kishinev-277002, MOLDOVA; (0422)622068; 3732-556180

Ma, Hong; Dept Biol, Life Sci Consortium, 519 Wartik Laboratory, Penn State Univ, University Park, PA, 16802, USA; 814-863-6144/8082; 814-863-1357; hxm16@psu.edu

Ma, Jianxin; Purdue Univ, Biology Hanson, Rm 339, West Lafayette, IN, 47907, USA; 765-494-0373; 765-496-1496

Ma, Jianxin; Purdue University, Department of Agronomy, 15 W. State Street, West Lafayette, IN, 47907, USA; maj@purdue.edu

Ma, Zhengrong; Waksman Institute, 190 Frelinghuysen Rd, Piscataway, NJ, 08854-0820, USA; 732-445-2307; 732-445-5735

MacDonald, M. V.; Plant Breeding International, Maris Lane, Trumpington, Cambridge CB2 2LQ, UNITED KINGDOM; 01223-840411; 01223-844425

Maddock, Sheila E; Pioneer Hi-Bred Int Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-4047; 515-270-3444;
sheila.maddock@pioneer.com

Madzima, Thelma; Florida State University, 2350 Phillips Road, Apt 7306, Tallahassee, FL, 32308, USA; tmadzima@bio.fsu.edu

Magbanua, Zenaida; Univ Georgia, Dept Botany, Athens, GA, 30602, USA; 706-542-1857; 706-542-1805

Magill, Clint; Texas A & M University, Dept. of Plant Pathology, College Station, TX, 77843, USA; 979-845-8250; 979-845-6483; c-magill@tamu.edu

Magill, Kelly; University of Toledo, Dept Of Biol Sci Ms 601, Toledo, OH, 43606, USA; kmagill@utnet.utoledo.edu

Magorokosho, Cosmos; Plant Breeding Dept, Texas A&M Univ, College Station, TX, 77843, USA; 1-979-85-4195; magorokosho@tamu.edu

Maguire, Marjorie; Zoology Department, University of Texas, Austin, TX, 78712-1064, USA; 512-471-7451; 512-471-9651

Mahama, Anthony; lowa State University, 1559 Agronomy Hall, Ames, IA, 50014, USA; (515) 294-0948; aassibi@iastate.edu

Maheshwari, J. K.; National Botanical Res Inst, H.I.G.-130, Sector 'E', Aliganj Extension, Aliganj, 226 020, U.P. - Lucknow, INDIA; 72655; 244330

Mahone, Gregory; University of lllinois, Aw101 Turner Hall, 1102 S Goodwin Ave., Urbana, IL, 61801, USA; gmahone@uiuc.edu

Maitz, Monika; KWS SAAT AG, Grimsehstr 31, 37 555 Einbeck, GERMANY; 49 5561 311 636; 49 5561 311 337; m.maitz@kws.de

Maize Breeding Section; Hokkaido Natl. Agric Experiment Stn., Hitsujigaoka, Toyohira-ku, Sapporo 062-8555, JAPAN; 011-857-9317; 011-859-2178

Maize Chromatin Consortium; University of Missouri, Division of Biological Sciences, 101 Tucker Hall, Columbia, MO, 65211, USA; conek@missouri.edu

Maize Genetics Cooperation - Stock Cente; USDA/ARS & Crop Sci/UIUC, S-123 Turner Hall, 1102 S. Goodwin Avenue, Urbana, IL, 61801-4730, USA; 217-333-6631; 217-
333-6064; maize@uiuc.edu

Majer, Christine; ZMBP University of Tuebingen, Auf Der Morgenstelle 28, Tuebingen 72076, Germany; christine.majer@zmbp.uni-tuebingen.de

Majeran, Wojciech; Cornell University, 345 Emerson Hall, Cornell University, Ithaca, NY, 14850, USA; wm48@cornell.edu

Makhijani, R; Department of Plant Agriculture, Ontario Agriculture College, University of Guelph, Guelph , Ontario, CANADA NIG2W1

Malcomber, Simon; California State University Long Beach, 4209 E 3Rd St, Long Beach, CA, 90814, USA; smalcomb@csulb.edu

Malmberg, Sharon; Monsanto Global Seed Group, 3100 Sycamore Rd, DeKalb, IL, 60115, USA; 815-758-9516; 815-758-4106

Maluf, Mirian; Universidade Estadual de Campinas, Campinas, Sao Paulo, 13081-970, BRAZIL

Mammadov, Jafar; Dow AgroSciencies, Dow Agro Sciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; jamammadov@dow.com

Mangano, MaryLou; DeKalb Genetics Corp., 62 Maritime Dr., Mystic, CT, 06355, USA

Manjunath, Sivalinganna; Monsanto Company, Mail Zone GG3I, 700 Chesterfield Parkway West, Chesterfield, MO, 63017, USA; 314-694-2985; 314-694-7868;
s.manjunath@monsanto.com

Manley, Marilyn; Agreliant, 4640 E State Road 32, Lebanon, IN, 46052, USA; 765-482-9833; 765-482-9448; marilyn.manley@agreliantgenetics.com

Manolii, Victor; Dept Plant Sci, Forbes Bldg Rm 36, Univ Arizona, Tucson, AZ, 85721, USA; 520-621-9154; 520-621-3692

Manton, Christa; Truman State University, 602 S 5th St, Kirksville, MO, 63501, USA; cmanton0113@yahoo.com

Manzocchi, Lucia; Consiglio Nazionale delle Ricerche, Istituto Biosintesi Vegetali, Via Bassini 15, 20133 Milano, ITALY; (39) 02.23699.408; (39) 02.23699.411

Manzotti, Priscilla; University of Milan, Milan, ITALY; priscilla.manzotti@unimi.it

Marchand, Jean-Leu; TA 70/16, 73 Rue Jean-Francois Breton, F34398 Montpellier Cedex 5, FRANCE

Marcon, Caroline; ZMBP, Auf Der Morgenstelle 28, 72076 Tuebingen , Germany; caroline.marcon@zmbp.uni-tuebingen.de

Marocco, Adriano; Institute of Agronomy, Catholic University, Via E. Parmense 84, 29100 Piacenza, ITALY; 39-0523-599222; adriano.marocco@unicatt.it

Marston Science Library; PO Box 117011, L306 MSL University of Florida, Gainesville, FL, 32611-7011, USA

Martens, Marvin; Northwest Tech, LLC, 513 N Main, Fairview, OK, 73737, USA; 580-227-2345; 580-227-3851

Martens, Sara; Oakland University 5980 Oakland Valley Dr , Rochester, MI, 48306, USA; chops10blop@yahoo.com

Martienssen, Rob; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 516-367-8322; 516-367-8369; martiens@cshl.edu

Martin, Cathie; John Innes Ctr Plant Sci Res, Norwich Res Pk, Norwich NR4 7UH, Norfolk, ENGLAND; cathie.martin@bbsrc.ac.uk

Martin, Charlene; Cereon Genomics, LLC , 45 Sidney Street, Cambridge, MA, 02139, USA; 617-551-1920

Martin, Federico; University of Florida, 601 Nw 34Th St, Gainesville, FL, 32607, USA; fmartin@ufl.edu

Martin, lan; Research Station, P.O. Box 27, Kairi, Queensland, AUSTRALIA; martini@dpi.qld.gov.au

Martin, Jerome; Plant System Biology, Technologiepark 927, Gent 09052, Belgium; jemar@psb.ugent.be

Martin, Michael; 10454 NW 114th St, Granger, A, 50109, USA; 515-999-2548; 515-685-5204

Martin, Ruth; 4017 Ag & Life Sci, Oregon State Univ, Corvallis, OR, 97331-7304, USA; 541-737-5455; 541-737-3479; martinr@bcc.orst.edu

Martin Sanchez, J. A.; UdL-IRTA Centro R S D, Alcalde Rovira Roure 177, 25006 Lerida, SPAIN; 34-73-702569; 34-73-238301

Martinez de la Vega, Octavio; Langebio Cinvestav, Centro De Investigacion Y De Estudios Avanzados De, Km 9.6 Libramiento Norte Carretera Irapuato Leon, Irapuato
36821, Mexico; omartine@ira.cinvestav.mx

Mascarenhas, Joseph; Department of Biol Sci, State University of New York, Albany, NY, 12222, USA; 518/442-4388; 518/442-4354; jm558@cnsunix.albany.edu

Mascia, Peter; Ceres, Inc., 3007 Malibu Canyon Road, Malibu, CA, 90265, USA; 310-317-8911; 310-317-9978; pmascia@ceres-inc.com

Masonbrink, Rick; University of Missouri, Biological Sciences, 117 Tucker Hall, Columbia, MO, 65211, USA; 660-541-2073; remkv6@mizzou.edu
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Matera, John; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; jtm5m3@mizzou.edu

Mather, Diane; Plant Sci Dept - Macdonald Col, McGill Univ - 21111 Lakeshore, Ste-Anne-de-Bellevue, Quebec HIX 3V9, CANADA; (514) 398-7854; (514)398-7897;
diane.mather@mcgill.ca

Mathur, D. S.; Div. of Genetics, Indian Agr Res Inst, New Delhi-110012, INDIA; 581481

Matsuoka, Yoshihiro; 425 Henry Mall, Univ Wisconsin, Madison, WI, 53706, USA; 608-265-5804; 608-265-2976

Matthews, Paul; S.S. Steiner, Inc., 655 Madison Ave RM 1700, New York, NY, 10021-8078, USA; 612-625-9258; pmatthews@hopsteiner.com

Matvienko, Marta; Celera AgGen, 756 Picasso Ave, Davis, CA, 95616, USA; 530-297-3058; 530-297-3027

Matz, Eileen; Dept of Biology, Building 463, Brookhaven National Laboratory, Upton, NY, 11973, USA; 516-344-3396; 516-344-3407; matz@bnl.gov

Maurer, Alberto; 401 N Ann St #7, Columbia, MO, 65201, USA; 573-875-4362

Mawgood, Ahmed L. Abdel; Univ Wisconsin, Plant Pathology Dept, Madison, WI, 53706, USA

May, Bruce; Cold Spring Harbor Lab, PO Box 100, 1 Bungtown Rd, Cold Spring Harbor, NY, 11724, USA; 516-637-8836; 516-367-8369; may@cshl.edu

May, Georgiana; 220 Biosciences Bldg, Dept Plant Biol, 1445 Gortner Av, Saint Paul, MN, 55108, USA; gmay@maroon.tc.umn.edu

Mayfield, Dustin; Truman State University, 300 E Patterson St, Kirksville, MO, 63501, USA; dustinrmayfield@gmail.com

Mayfield, Kerry; Texas AgriLife Research, P.O. Box 65, Snook, MO, 77878, USA; kerry-mayfield@tamu.edu

Mayor, Patricio; University of Minnesota, Department of Agronomy and Plant Genetics, 411 Bourlaug Hall, 1991 Buford Circle, Saint Paul, MN, 55108, USA; 651-786-9323;
mayor006@umn.edu

Mazoti, Luis; Carlos Croce 145, 1832 Lomas de Zamora, ARGENTINA

Mazur, Barbara; Dupont Agriculture & Nutrition, PO Box 80353, Wilmington, DE, 19880, USA; 302-695-3700; 302-695-7361; barbara.j.mazur@usa.dupont.com

McCarthy Hall, Ira; 1710 Milvia St, Univ California, Berkeley, CA, 94709, USA; 510-845-9508

McCarty, Donald; Vegetable Crops Department, 1255 Fifield Hall, University of Florida, Gainesville, FL, 32611, USA; 352-392-6479; drm@ifas.ufl.edu

McCaskill, Amy; BASF Plant Sciences 26 Davis Dr, Research Triangle Park, NC, 27709, USA

McCombie, Richard; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; (516)367-8455; (516)367-8496; mccombie@cshl.edu

McConnell, R. L.; Research & Product Development, Pioneer Hi-Bred International, Box 1004, Johnston, IA, 50131-1004, USA; (515)270-3363; (515)253-2478;
rick.mcconnell@pioneer.com

McCormick, Sheila; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA, 94710, USA; 510-559-5906; 510-559-5678; sheilamc@nature.berkeley.edu

McCouch, Susan; Cornell Univ, Dept Plant Breeding & Biometry, 252 Emerson Hall, Ithaca, NY, 14853, USA; 607-255-0420; 607-255-6683; srmd@cornell.edu

McCullough, Andrew; Dept. of Biochemistry, Baylor College of Medicine, Houston, TX, 77030, USA; 713-798-4622

McCurdy, Leroy; P.O. Box 77, McCurdy Seed Co, Fremont, IA, 52561, USA; 515-933-4291

McDonald, Shannon; Syngenta, 3054 Cornwallis Road, Po Box 12257, Research Triangle Park, NC, 277092357, USA; shannon.mcdonald@syngenta.com

McElver, John; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, 1A, 50131-1004, USA; 515-270-5943; 515-270-3367

McFarlane, Charles; Ames Seed Farm, 26767 Timber Rd, Kelley, IA, 50134, USA; 515-232-3648; 515-232-6120

McFerson, John; Asgrow Seed Co., 634 E. Lincoln Way, Ames, IA, 50010, USA; (515)232-7170; (515)232-6905

McGill, Annie; University of Wisconsin - Madison, 439 Plant Sciences, 1575 Linden Dr, Madison, W1, 53706, USA; mamcgill@wisc.edu

McGinnis, Karen; Florida State University, 319 Stadium Drive, Tallahassee, FL, 323064295, USA; 850-645-8814; 850-645-8447; mcginnis@bio.fsu.edu

McLaren, James; StrathKirn Inc, 2214 Stoneridge Terrace Court, Chesterfield, MO, 63017-7120, USA; 636-530-6943; 636-530-6945; mclaren@strathkirn.com

McLaughlin, John; 76 West Bridge Street, Apt. 1, New Hope, PA, 18938, USA; 215-862-2012

McMullen, Michael; USDA ARS, University of Missouri, 302 Curtis Hall, Columbia, MO, 65211, USA; 573-882-7606; 573-884-7850; mcmullenm@missouri.edu

McSteen, Paula; Pennsylvania State University, Department of Biology, 208 Mueller Lab, Penn State University, PA, 16802, USA; 814-865-9131; pcm11@psu.edu

McWhirter, Ken; 127 Victoria Road, West Pennant Hills, NSW 2125, AUSTRALIA; 02 9484 7417; 02 9484 7417; kmcwhirt@ozemail.com.au

Meade, Kendra; lowa State University, 1301 Agronomy Hall, lowa State University, Ames, 1A, 50011, USA; (515) 294-9429; kameade@iastate.edu

Meeley, Robert; Pioneer Dupont, 7300 NW 62nd Avenue, Po Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3770; 515-253-2149; bob.meeley @pioneer.com

Meghiji, Moez; Syngenta Seeds Inc., Bloomington, IL, 61704, USA; 309-823-8578; 309-823-8568; moez.meghji@syngenta.com

Mei, Mantong; South China Agricultural University, Genetic Engineering Laboratory, Guangzhou 510642, CHINA

Meihls, Lisa; University of Missouri, 131 Agriculture Bldg, Columbia, MO, 65211, USA; Inm2m9@mizzou.edu

Meijer, Anne Marie; Clusios Lab, PO Box 9505, Leiden Univ, 2300 RA Leiden, NETHERLANDS; 5274891; 5275039; meijer@rulbim.leidenuniv.nl

Meiklejohn, Colin; Harvard Univ, Dept Invertebrate Zoology, MCZ 138, 26 Oxford St, Cambridge, MA, 02138, USA; 617-495-2447

Melanson, Denise; NCSU/Novartis, 108 E. Whitaker Mill Rd, Raleigh, NC, 57608, USA; 919-541-8619; 919-541-8585

Melchinger, Albrecht; Universitat Hohenheim, Institut fur Pflanzenzuchtung, Postfach 70 05 62 (350/1), D-70593 Stuttgart, GERMANY; 0711-459-2334; 0711-459-2343;
melchinger@uni-hohenheim.de

Melia-Hancock, Susan; 1-41 Ag, University of Missouri, Columbia, MO, 65211, USA; 573-882-6566; melia-hancocks@missouri.edu

Mello-Sampayo, Tristao; R. Padre Francisco 16, 5.F., 1300 Lisboa, PORTUGAL

Meng, Xin; Pioneer HiBred 7250 NW 62nd Avenue , Johnston, IA, 50131, USA; xin.meng@pioneer.com

Messing, Joachim; Waksman Institute, Rutgers University, 190 Frelinghuysen Road, Piscataway, NJ, 8854, USA; 732-445-4256; 732-445-0072;
messing@waksman.rutgers.edu

Messmer, Rainer; ETH Zurich, Universitatsstrasse 2, 8092 Zurich, Switzerland; rainer.messmer@ipw.agrl.ethz.ch

Mettler, I. J.; Northrup King Co., 317 330th Street, Stanton, MN, 55018-4300, USA; 507-663-7643; 507-645-7519

Meyer, Jenelle; Univ Missouri, Curtis Hall, Columbia, MO, 65211, USA; 573-882-6743

Meyer, Julie; lowa State University, 1400 Coconino Road, Unit 213, Ames, IA, 50014, USA; jmm130@truman.edu

Meyer, Louis; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; lmr29@mizzou.edu

Meyer, Stephanie; University of Hamburg, Biocenter Klein Flottbek, Ohnhorststrasse 18, 22609 Hamburg, Germany; ste.meyer@botanik.uni-hamburg.de

Meyer, Terry; Pioneer Hi-Bred International, 7300 N.W. 62nd Avenue, P. O. Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3962; 515-270-3367;
terry.meyer@pioneer.com

Meyerowitz, Elliot; Biology Dept 156-29, California Inst Tech, Pasadena, CA, 91125, USA; 626-395-6889; 626-449-0756; meyerow@caltech.edu

Mi, Guohua; Dept Plant Nutrition, China Agricultural Univ, Beijing 100094, CHINA; 86-10-62891016; miguohua@cau.edu.cn

Miao, Guo-Hua; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA, 50131, USA; 515-334-4768; 515-334-4778; guo-hua.miao@pioneer.com

Michelini, Luiz Antonio; R. Ayrton Playsant, 21, Ponta Grossa, Parana 84100-550, BRAZIL; 55-42-223-2774; 55-42-223-2774

Michenfelder, Abby; University of North Carolina at Wilmington, 5301 Andover Road, Wilmington, NC, 28403, USA; asm3734@uncw.edu

Mickelson, Suzanne; 7250 NW 62nd Ave., P.O. Box 552, Johnston, IA, 50131-0552, USA; suzanne.mickelson@pioneer.com

Mickelson-Young, Leigh; Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-3805; 317-337-5989

Micu, Vasile; Scientific Res Inst Maize & Sorghum, Pashcani, Criuleni, 278336 Moldova, MOLDOVA; (3732)-22-24-78; (3732)-22-73-02

Middle, Christina; lowa State Univ, Dept of Agronomy, 1401 Agronomy Hall, Ames, IA, 50011, USA; 515-294-9233
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Middleton, Felix; Pannar South Africa, Pannar Research Services, Po Box 19, Greytown Kzn 3250, South Africa; 27-33-413-9621; 27-33-413-9683;
felix.middleton@pannar.co.za

Mideros, Santiago; Cornell University, Dept of Plant Pathology And Plant Microbe Biology, Ithaca, NY, 14853, USA; sxm2@cornell.edu

Miernyk, Jan; ARS-USDA, Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573/882-8167; 573/884-7850; miernykj@missouri.edu

Mies, David; Syngenta seeds, PO Box 629 , 1002 Old SR15, Milford, IN, 46524, USA; 217-658-3081; 217-658-3083; dave.mies@syngenta.com

Mihailov, ME; Institute of Genetics, Acad Sci Mold Repub, Kishinev, MOLDOVA; mihailov@mail.md

Mihm, John; French Agricultural Research, RR2, Box 294, Lamberton, MN, 56152, USA; 507-752-7274; 507-752-6132

Mikkilineni, Venugopal; Univ Delaware, 531 S College Ave, Newark, DE, 19717, USA; 302-831-1044; 302-837-1969; vmikkilineni@yahoo.com

Mikula, Bernard; Defiance College, 901 College Dr, Defiance, OH, 43512, USA; 419-784-4010 EXT 426; 419-784-0426; Berniemaggie@embargmail.com

Mikula, Margaret; 901 College Dr, Defiance, OH, 43512, USA; Berniemaggie@embargmail.com

Milach, Sandra; 1991 Buford Circle, Room 411 Borlang Hall, Saint Paul, MN, 55108, USA; (612)625-6223; (612)625-1268

Miles, Donald; Tucker Hall, Div. Biological Sciences, University of Missouri, Columbia, MO, 65211, USA; 573-882-7933; milesd@missouri.edu

Millard, Mark; USDA-ARS, North Centr Reg Plant Intr Station, lowa State University, Ames, A, 50011-1170, USA; 515-294-3715; 515-294-1903; mark.millard@ars.usda.gov

Miller, Michael; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, Johnston, 1A, 50131, USA; 515-254-2622; 515-270-3444; michael.miller@pioneer.com

Min, Hwang Kee; Hongcheon Maize Exper Sta, 814 Jangnam, Doochon, Hongcheongun, KOREA; 82-366-435-3757; 82-366-435-6876

Min, Shao-Kai; China National Rice Research Institute, Genetics and Breeding, 171 Ti Yu Chang Road, Hangzhou, Zhejiang 310006, CHINA

Ming, Ray Reiguang; Hawaii Agric Research Center, 99-193 Aiea Heights Dr, Aiea, HI, 96701-3911, USA; 808-486-5374; 808-486-5020; rming@harc-hspa.com

Mingus, Jennifer; Quantitative Genetics, 9330 Zionsville Road - 306C2867A, Indianapolis, IN, 46268, USA; jcmingus@dow.com

Mitkovski, Miso; Univ Idaho, Biological Sciences, Moscow, ID, 83844-3051, USA; 208-885-8581; 208-885-7805

Miura, Y; Maize Breeding Station, Hokkaido Natl. Agr. Exp. Stn., Hitsujigaoka, Sapporo 062, JAPAN

Mizukami, Yukiko; Purdue University, Hansen Life Science Research Building, 201 S University Street, West Lafayette, IN, 47907-2064, USA; 510-642-6405; 510-642-9017;
ymizukam@purdue.edu

MMP; Univ of Missouri, Curtis Hall , Columbia, MO, 652117020, USA; coee@missouri.edu

Modena, Stephen; Dept. of Crop Science, North Carolina State Univ., Box 7620, Raleigh, NC, 27695-7620, USA; 919-515-2246; 919-515-7959; ab4el@mindspring.com

Modi, Mahendra; 1560 NE Merman Dr, Washington State Univ, Pullman, WA, 99163, USA; 509-332-6031; 509-335-7643

Moeller, Deborah; Washington University School of Medicine 4444 Forest Park Ave Campus 8501, Saint Louis, MO, 63108, USA; 314-286-1800;
dmoeller@watson.wustl.edu

Moeller, Evelyn; Univ. Hohenheim (350 b), Fruwirthstr. 21, D-70599, Stuttgart, GERMANY; ++49 711 459 2336; ++49 711 459 2343; moeller_evelyn@yahoo.de

Moeller, Lorena; lowa State University, B421 Agronomy Hall, Ames, 1A, 50011, USA; lorenam@iastate.edu

Mogel, Karl; University of Wisconsin - Madison, Agronomy Department, 1575 Linden Drive, Madison, WI, 53706, USA; kmogel@wisc.edu

Mogensen, Lloyd; Northern Arizona Univ, Dept of Biology, Box 5640, Flagstaff, AZ, 86011, USA; 520-523-7328; 520-523-7500; hans.mogensen@nau.edu

Mohammed, Javid; Ball State University, Ball State University, Department of Biology Cl121, Muncie, IN, 47306, USA; jpmohammed@bsu.edu

Molina, M. C.; Fac. de Cie. Agrarias Y Forestales, Universidad Nacional de la Plata, Garibaldi 3400, CC 4, 1836, L., La Plata, ARGENTINA; mdinaga@hotmail.com

Molina-Ochoa, Jaime; Univ Colima, Fac Ciencias Biol & Agropecuarias, Apartado Postal 36, Tecoman 28100, Colima, MEXICO; 332 4 42 37

Monde, Rita-Ann; Purdue University, Dept. of Agronomy, 915 West State Street, West Lafayette, IN, 47907, USA; rmonde@purdue.edu

Mondin, Mateus; Departamento de GenelLltica, Escola Superior de Agricultura Luiz de Queiroz, Universidade de SaLlo Paulo, Caixa Postal 83, Piracicaba 13400-970, Sao
Paulo, 13400-970, BRAZIL; 55 19 3433-6706; mmondin@carpa.ciagri.usp.br

Montagu, Jonathan; Cold Spring Harbor Lab, PO Box 100, Cold Spring Harbor, NY, 11724, USA

Moon, Jennifer; 915 E. 3rd St, Myers 300, Indiana Unversity, Bloomington, IN, 47405, USA

Mooney, Mark; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA, 94720-3102, USA

Moore, Graham; John Innes Ctr, Cereal Res Dept, Norwich Res Pk, Norwich NR4 7UJ, UNITED KINGDOM; 01603-452571; 01603-502241

Moore, Paul; USDA ARS PWA, Experiment Station HSPA, P.O. Box 1057, Aiea, HI, 96701, USA; 808-487-5561; 808-486-5020

Moose, Stephen; Maize Functional Genomics, Dept Crop Sciences 389 Erml, 1201 W Gregory Drive, Urbana, IL, 61801, USA; 217-244-6308; 217-333-4582;
smoose@uiuc.edu

Moreira-Filho, Carlos; Dept. de Imunologia do ICP-USP, Av. Prof. Lineu Prestes, 2415, 05508-900 Sao Paulo S. P., BRAZIL

Morgante, Michele; Dpto Produz Veg e Tecnol Agr, Universita' Di Udine, Via delle Scienze 208, 33100 Udine, 19714-6104, ITALY; 39-0432558606; 39-0432558603;
morgante@dpvta.uniud.it

Moro, Gloverson Lamego; Novartis Seeds, Caixa Postal 585, 38406-270 Uberlandia MG, BRAZIL; 034-216-6005

Morrow, Darren; Stanford University, Stanford University, Stanford, CA, 943055020, USA; djmorrow@stanford.edu

Morrow, Sasha; Cargill Hybrid Seeds, 2600 W. Galena Blvd, Aurora, IL, 60506, USA; 630-801-2326; 630-801-2345

Moss, Murray; University of Missouri, 1-31 Agriculture, Columbia, MO, 65211, USA; mamtf7@mizzou.edu

Motorga, Virgil; S. C. A. SIMNIC, Str. BALCESTI no. 14, 1100-CRAIOVA, ROMANIA

Motta, Annalisa; Univ Milan, via Celoria 26, 20133 Milano, ITALY; 39-02-26604392; 39-02-26604399

Mottinger, John; Dept Bioch Microb Mol Gen, University of Rhode Island, Kingston, RI, 02881, USA; 401-874-2625; 401-874-2202; john.mottinger@uri.edu

Motto, Mario; CRA-Unita di Ricerca per la Maiscoltura, Via Stezzano, 24, 24126 Bergamo, ITALY; 39-035-313132; 39-035-316054; mario.motto@entecra.it

Mou, Beiquan; lowa State Univ, 2154 Mol Biol Bldg, Dept Biochem, Biophys & Mol Biol, Ames, IA, 50011, USA; 515-294-8202; 515-294-0453

Moutiq, Rkia; lowa State Univ, Dept Agronomy, 1401 Agronomy Hall, Ames, IA, 50011, USA; 515-294-5755/8690; 515-294-3163

Mozoub, Daniel; Lehman College, CUNY, Biology Dept, c/o Elli Wurtzel, 250 Bedford Park Blvd West, Bronx, NY, 10468, USA

Mroczek-Williamson, Rebecca; University of Arkansas Fort Smith, 5210 Grand Ave, P.O. Box 3649, Fort Smith, AR, 72913-3649, USA; 479-788-7964;
bmroczek@uafortsmith.edu

Muasya, Wilson; National Dryland Res Centre, PO Box 340, Machakos, KENYA; ++254(2)524600; +254(2)524601; cimmyt-kenya@cgiar.org

Mudalige, Rasika; Lehman College/CUNY, 250 W Bedford Park Blvd, Bronx, NY, 10468, USA; 718-960-4994; 718-960-8236

Muehlbauer, Gary; University of Minnesota, 1431 Grantham Street, St. Paul, MN, 55108, USA; 510-642-7948; 510-642-4995; muehl003@umn.edu

Mueller, Toby; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI, 53141, USA

Muenchrath, Deborah; Agronomy, lowa State Univ, Ames, IA, 50011-1010, USA; 515/294-1360; 515/294-8146

Mulcahy, David; Botany Department, Univ of Massachusetts, Amherst, MA, 01003, USA; 413-545-2238; 413-545-3243; dmulcahy@bio.umass.edu

Mullen, Jeff; Trait and Technology Dept, Pioneer Hi-Bred International Inc, 7250 NW 62nd Ave, PO Box 552, Johnston, 1A, 50131-0552, USA; 515 334 4788;
jeff. mullen@pioneer.com

Mulligan, Timothy; P. O. Box 523, Cold Spring Harbor, NY, 11724, USA; 516-367-8829; 516-367-4031; mulligan@cshl.edu

Multani, Dilbag; Pioneer Hi-Bred Int, Inc, 7300 NW 62nd Ave, Johnston, IA, 50131, USA; dilbag.multani@pioneer.com

Mumm, Rita; University of lllinois, Department of Crop Sciences, AE-110 Turner Hall, 1102 S Goodwin Ave, Urbana, Il, 61801-4730, USA; 217-244-9497;
ritamumm@illinois.edu
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Muncie, Sarah; 3054 Cornwallis Road, Research Triangle Park, NC, 27709, USA; sarah.muncie@syngenta.com

Mundree, Sagadevan; Dept Molec Cell Biol, Univ of Cape Town, Private Bag, Rondebosch 7701, SOUTH AFRICA; ++27(21)6503263; ++27(21)67897573;
mundree@science.uct.ac.za

Mungoma, Catherine; Agriculture Research Institute, c/o GVART, PO Box 54, Fringilla, ZAMBIA; 260-1-213829; 260-1-213832; maize@zamnet.zm

Murigneux, Alain; Bio Gemma, 8 Rue Des Freres Lumiere, Clermont Ferrand 63100, France; +33(0)4 73 67 17 01; +33(0)4 73 67 17 69; alain.murigneux@limagrain.com

Murphy, Marjorie; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, Johnston, IA, 50131, USA; 515-270-5991

Murphy, Shaun; Florida State University, 631 Arbor Station Lane, Apt 49, Tallahassee, FL, 32312, USA; murphy@sb.fsu.edu

Murray, Michael; Dow AgroSciences, 9330 Zionsville Rd, Indianpolis, IN, 46268, USA; 317-337-3982; 317-337-4266; mmurray@dow.com

Murray, Seth; Texas AM University, Department Of Soil And Crop Texas AM, 2474 Tamu, College Station, TX, 77843, USA; sethmurray@tamu.edu

Musket, Theresa; University of Missouri, Division of Plant Sciences, 131 Agriculture Building, Columbia, MO, 652117140, USA; 573-882-9228; 573-882-1469;
muskett@missouri.edu

Mustell, Robert; One Skyline Drive, 21716 Pike 9109, Louisiana, MO, 63353, USA; 573-754-6998; 509-356-5044; robertmustell@hotmail.com

Muszynski, Michael; lowa State University, lowa State University - GDCB, 2156 Molecular Biology, Ames, IA, 50011, USA; 515.294.2496; 515.294.6755;
mgmuszyn@iastate.edu

Mutinda, Charles; KARI, Embu Regional Research Centre, Box 27, Embu, KENYA; ++254(2)6820116; ++254(2)6830064

Mwala, Mick; Crop Science Dept, University of Zambia, P.O. Box 32379, Lusaka, ZAMBIA; 260-95-805114; ++260(1)295655; mmwala@yahoo.com

Mwansa, Kabamba; Agric Res Inst, c/o GART, PO Box 54, Fringilla, ZAMBIA; ++260(1)213829; ++260(1)213832; maize@zamnet.zm

Myers, Alan M; lowa State University, 2110 Molecular Biology, Department of BBMB, Ames, IA, 50011, USA; 515-294-9548; 515-294-0453; ammyers@iastate.edu

Mylroie, J; Mississippi State University, 115 Park Avenue, Starkville, MS, 39759, USA; jem135@msstate.edu

Nagamura, Yoshiaki; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN; 81-298-38-2199; 81-298-38-
2302

Nagel, Alexander; Univ Georgia, Miller Plant Life Sci Bldg, rm 2502, Dept Botany, Athens, GA, 30602-7271, USA; 706-542-1857; 706-542-3910

Nagel, Bruce; Mycogen Seeds, 29 North Hwy 51, PO Box 49, Arlington, W1, 53911-0049, USA; 608-635-4045; 608-635-2206

Nagle, Barry; National Starch & Chemical Co., 5648 West 73rd St, Indianapolis, IN, 46278, USA; 317-295-4123; 317-295-4121; barry.nagle@nstarch.com

Naidin, Cornel; S. C. A. SIMINIC Str., BALCESTI no. 14, 1100-CRAIOVA, ROMANIA

Nair, Ramesh; Plant Sciences Institute lowa State University 2505 NW Parkridge Dr. , Ankeny, 1A, 50023, USA; (515) 294-3541; mair@iastate.edu

Naito, Ken; 4505 Miller Plant Sciences Building, Athens, GA, 30602, USA; knaito@plantbio.uga.edu

Nakagawa, Yoichi; Takii & Company LTD, P.O. Box 7, Kyoto C. P. O., JAPAN; (075)365-0123; (075)365-0110

Nan, Guo-Ling; Stanford Univ, Biol Sci, Stanford, CA, 94305-5020, USA; 650-723-2609; 650-725-8221; gnan@stanford.edu

Naranjo, Carlos; Inst Fitotecn Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA

Nardmann, Judith; Institut fuer Entwicklungsbiologie, Gyrhofstr. 17, Cologne, 50939, GERMANY; 00492214702488; j.nardmann@uni-koeln.de

Narechania, Apurva; Cold Spring Harbor Laboratory, One Bungtown Road, Williams, Cold Spring Harbor, NY, 11724, USA; apurva@cshl.edu

Narro Leon, Teodoro; Avenida La Universidad s/n La Molina, Lima 12-Casilla No 2791, Lima 1, PERU; tpnarrol@hotmail.com

National Taiwan Univ Library; Attn: Yi-Ching Huang, Gift & Exchange/Acquisitions, 1, Section 4, Roosevelt Road, Taipei 10617, TAIWAN; 02-2362-7383

NCAUR Library, ARS USDA; 1815 N University St, Peoria, IL, 61604-3999, USA; 309-681-6526; 309-681-6681; blumenj@mail.ncaur.usda.gov

Nedev, Trendafil; Dept Tissue & Cell Cult, Inst of Genetics, Bulgarian Acad Sci, Sofia, BULGARIA; (+359 2) 75 70 87

Negrotto, David; Novartis, 3054 Cornwallis Rd, Research Triangle Park, NC, 27709-2257, USA; 919-541-8686; 919-541-8557

Nehvi, FA; K.D. Research Station, S K University of Agricultural Sciences & Technology of Kashmir, Shalimar Campus P.B.No 262 Srinagar J&K, Srinagar 191 121, Jammu
and Kashmir, INDIA; +91 (194) 246 2159; vcskuastk@jk.nic.in

Nel, P. M.; Dept of Genetics, Univ of The Witwatersrand, P.O. WITS, Transvaal 2050, SOUTH AFRICA; 011-716-2154; 011-716-8030

Nelissen, Hilde; Plant Systems Biology, Technologiepark 927, Gent 9000, Belgium; hinel@psb.ugent.be

Nelsen, Terry C; USDA-ARS, 1815 N. University, Peoria, IL, 61604, USA

Nelson, Jennifer; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA, 94720-3102, USA; 510-642-7085; 510-642-4995; jnelson@nature.berkeley.edu

Nelson, Kellie; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, 1A, 50131-1004, USA; 515-270-4370; 515-270-2608; kellie.nelson@pioneer.com

Nelson, Rebecca; Cornell University, 303A Plant Science Building, Ithaca, NY, 14853, USA; rin7@cornell.edu

Nelson, Timothy; Department of Biology, PO Box 208104, Yale University, New Haven, CT, 06520-8104, USA; 203-432-3860; 203-432-5632; timothy.nelson@yale.edu

Nemeth, Janos; Cereal Research Non-Profit Co., Also Kikoto sor 9, Szeged, HUNGARY;; 62-54-555; 62-54-588

Neuffer, Gerald; University of Missouri, Agronomy Department, 103 Curtis Hall, Columbia, MO, 65211, USA; 573-449-0672; 573-884-7850; gneuffer@gmail.com

Newman, Lisa; 7250 NW 62nd Avenue, PO Box 552, Johnston, IA, 50131, USA; 515-270-5970; 515-334-4788; lisa.newman@pioneer.com

Newman, T. S.; Wyffels Hybrids, Inc, P.O. Box 246, Atkinson, IL, 61235, USA; 309-936-7833; 309-936-7930

Newman, Thomas C; MSU-DOE Plant Res Lab, Plant Biology Bldg, East Lansing, MI, 48824-1312, USA; 517-353-0854; 517-353-9168

Newton, Kathleen; University of Missouri, 324 Tucker Hall, Columbia, MO, 65211, USA; 573-882-4049; newtonk@missouri.edu

Nguyen, Henry; Department of Agronomy, Plant Sciences Unit, 1-87 Agriculture Building, University of Missouri, Columbia, MO, 65211, USA; (573) 882-5494; (573) 882-
1469; nguyenhenry@missouri.edu

Nguyen, Thanh-Tuyen; North Carolina State Univ, Dept Botany, Box 7612, Raleigh, NC, 27695, USA; 919-515-7166; 919-515-3436; tuyen_nguyen@ncsu.edu

Nhlane, Gresham; Ministry of Agriculture, Chitedze Research Sta, PO Box 158, Lilongwe, MALAWI; ++265 707041/7007073; maizeagronomy@malawi.net

Nicholl, David; Syngenta 3054 Cornwallis Rd , RTP, NC, 27709, USA; (919) 541-8680; david.nicholl@syngenta.com

Nieto-Sotelo, Jorge; Institute of Biotechnology Universidad Nacional A, Av. Universidad 2001, Col. Chamilpa, Cuernavaca 62210, Mexico; jorge@ibt.unam.mx

Nikolau, Basil; Dept. Biochem. & Biophys., lowa State Univ., Ames, IA, 50010, USA; 515-294-9423; dimmas@iastate.edu

Nirunsuksiri, Wilas; DowAgro Sciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-5977; 317-337-5989

Nishimura, Asuka; BioScience Ctr, Nagoya Univ, Chikusa, Nagoya 464-8601, JAPAN; 81-52-789-5225; 81-52-789-5226

Nissen, Kelly; University of California - Berkeley, 1786 Spruce St, 104, Berkeley, CA, 94709, USA; kenissen@berkeley.edu

Nkwetta, Amingwo Michael; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, CAMEROON; 00237 35 43 71; 00237 31 99 25

Noble, Stephen; Dept of Corn Breeding, Pioneer Hi-Bred Int'l Inc, P.O. Box 385, Johnston, IA, 50131-0385, USA; 515-270-3318; 515-270-4314; stephen.noble @pioneer.com

Nogueira, Fabio T S; Cold Spring Harbor Laboratory, Cold Spring Harbor Labpratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; nogueira@cshl.edu

Norton, Robert; USDA, ARS, NCAUR Mycotoxin R.U., 1815 N. University, Peoria, IL, 61604, USA; 309-681-6251; 309-671-7814

Novais, Joana; Crop Sciences Uiuc, Turner Hall 1102 South Goodwin Avenue, Urbana, IL, 61801, USA; 217-244-3388; jnovais@uiuc.edu

Novartis Seeds AB; Biblioteket, Box 302, 261 23 Landskrona, SWEDEN

Novartis Seeds S.A.; Bibliotheque, 12 Chemin de I'Hobit BP 27, 31790 Saint Sauveur, FRANCE

Nowbakht, Cima; Pennsylvania State University, 1400 Martin Street Apt 1015, State College, PA, 16803, USA; cxn211@psu.edu

Nunberg, Andrew; Monsanto, 800 N Lindbergh Blvd, Saint Louis, MO, 63167, USA; 314-694-5421; 314-694-3914

Ober, Eric; 1-87 Agriculture Bldg., University of Missouri, Columbia, MO, 65211, USA; 573-882-6832; 573-882-1469
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O'Brien, Brent; University of Florida, 701 SW 62 Blvd, Apt 176, Gainesville, FL, 32607, USA; bob2373@ufl.edu

O'Connell, Rebecca; Truman State University, 702 N Franklin, Kirksville, MO, 63501, USA

O'Connor, Devin; 1313 MLK Dr Way Apt 8, Berkeley, CA, 94709, USA

Odland, Wade; 411 Borlaug Hall, 1991 Buford Circle, Univ Minnesota, Saint Paul, MN, 55108, USA; 612-625-6223; 612-625-1268; odla0014@umn.edu

Oetjens, Matthew; Oakland University, 6592 Glendale, Troy, MI, 48098, USA; oetiensm@gmail.com

Ogbeide, Okafor Diamond; N01B Jalan Wawasan, 4/1 Bandar Baru, Ampang, Kuala Lumpur 68000, MALAYSIA; 601-628-49078; 603-427-05090; dogbeide@yahoo.com

Ogle, Charles; P.O. Box 484, Sugar Grove, IL, 60554, USA; 312-466-4742

Ohta, Y.; Kasuga 2-5-1-301, Tsukuba 305, JAPAN

Qishi, Hideki; Japan Grassland Agriculture & Forage Seed Assn, 388-5 Higashi-Akada, Nasushiobara, Tochigi 329-274, Japan; oishih@jfsass.oi-.jp

Okagaki, Ronald; Univ Minnesota, Dept Agron Plant Genet, 411 Borlaug Hall, 1991 Buford Circle, Saint Paul, MN, 55108, USA; 612-625-8756; 612-625-1268;
okaga002@tc.umn.edu

Okamuro, Diane; National Science Foundation, Plant Genome Research Program, 4201 Wilson Blvd Rm 690, Arlington, VA, 22230, USA; dokamuro@nsf.gov

O'Kennedy, MM; CSIR, Food Sci & Technol, POB 395, ZA 0001 Pretoria, SOUTH AFRICA; 27-12-841-2911; 27-12-841-2185

Okuno, Kazutoshi; Graduate School of Life and Environmental Sciences, University of Tsukuba, Tennodai 1-1-1, Tsukuba 305-8572, JAPAN; 81-298-38-7458; 81-298-38-
7408

Oldroyd, Giles; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA, 94720-3102, USA

Olhoft, Paula; BASF Plant Science, 26 Davis Dr, Research Triangle Park, NC, 27709, USA; 612-625-9258; 612-625-1268; paula.olhoft@basf.com

Oliver, Melvin; ARS/USDA, 204 CURTIS HALL, UNIVERSITY OF MISSOURI, Columbia, MO, 65211-7020, USA; (573) 882-9645; (573) 884-7850; olivermj@missouri.edu

Olivier, J; Targeted Growth Inc, 1441 N. 34Th Street, Seattle, WA, 98103, USA; paul.olivier@targetedgrowth.com

Olsen, Karin; Univ Norway, As N-1432, NORWAY; 47 64949489

Olsen, Mike; Wilson Genetics, LLC, 14088 Hwy 44, PO Box 44, Harlan, IA, 51537, USA; 712-755-3841; 712-755-5261

Olsen, Odd-Arne; Pioneer Hi-Bred Intl Inc, Johnston, 1A, 50131, USA; olsenoa@mchsi.com

Ombori, Omwoyo; Kenyatta University, School of Pure and Applied Sciences, Department of Plant and Microbial Sciences, P.O. Box 43844 (00100), NAIROBI, KENYA;
ombori@yahoo.com

Ono, Akemi; Stanford Univ, Biol Sci, Stanford, CA, 94305-5020, USA; 650-723-2609; 650-725-8221

Openshaw, Steve; 516 3rd St E, Northfield, MN, 55057, USA; steve_openshaw@yahoo.com

Ordas; A Ordas, Csic, Mision Biol Galicia, Apartado 28, E-36080 Pontevedra, Spain, Pontevedra, SPAIN; aordas@cesga.es

Oro, Rosalinda; Univ Guelph, Crop Sci Bldg Rm316, Guelph, Ontario N1G 2W1, CANADA; 519-763-8933

Orr, Alan; Department of Biology, University of Northern lowa, Cedar Falls, IA, 50614, USA; 319/277-4381; 319/273-2893; orr@uni.edu

Ortega-Corona, Alejandro; Norman Borlaug km-12, Valle del Yaqui CP 85000, Obregon, Sonora, MEXICO; 414-57-00; ortega.alejandro@inifap.gob.mx

Orton Memorial Library; [ICA-CIDIA, Turrialba, COSTA RICA; (506)56-0501; (506)56-1533

Osmont, Karen; Univ California, Berkeley, Dept Plant Microbial Biol, 111 Koshland Hall, Berkeley, CA, 94720, USA; 510-642-7085; 510-642-4995;
ksosmont@nature.berkeley.edu

Osterlund, Mark; Univ Georgia, 156 Riverbend Res Bldg, Athens, GA, 30602, USA; 706-583-0168; 706-583-0160

Osterman, John; School of Life Sciences, University of Nebraska-Lincoln, Lincoln, NE, 68588, USA; 402-472-5129; 402-472-2083; josterman@unl.edu

Ostrander, Brad; National Starch and Chemical, Plant Genetics Group, 5648 W. 73rd Street, Indianapolis, IN, 46278, USA; 317-295-4124; 317-295-4121;
brad.ostrander@nstarch.com

O'Sullivan, Donal; NIAB, Huntingdon Road, Cambridge, CB3 OLE, UNITED KINGDOM; donal.osullivan@niab.com

Ouzunova, Milena; KWS SAAT AG, Grimsehlstr. 31, 37555 Einbeck , Germany; 49-5561-311-352; 49-5561-311-337; m.ouzunova@kws.de

Ow, DW; USDA-ARS/UC Berkeley, Plant Gene Expression Center, 800 Buchanan St., Albany, CA, USA; 510-559-5909; david_ow@berkeley.edu

Owusu, E. Owusuwaa; 2082 Cordley Hall, Oregon State Univ, Corvallis, OR, 97331-2902, USA; 541-737-3308; 541-737-3573

Padilla, Chris; UC San Diego, Dept of Biology, 0116, La Jolla, CA, 92093-7108, USA

Padmanahban, Veera; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, 1A, 50131, USA

Paez, Alix; Genetic Enterprises Int'l, 6165 Crabapple Lane, Johnston, 1A, 50131, USA; 515-278-1170; 515-276-9360

Page, Brent; Univ of Missouri, 117 Tucker Hall, Columbia, MO, 65211, USA; 573-882-4871; 573-882-0123

Page, Eric; University of Guelph, 50 Stone Rd E., Guelph N1G 2W1, Canada; epage@uoguelph.ca

Pages, Montserrat; CSIC Dept Genet Mol, Jordi Girona Salgado 18-26, 08034 Barcelona, SPAIN; 34-93-4006131; 34-3-2045904; mptgmm@cid.csic.es

Paiva, E; EMBRAPA/CNPMS, Caixa Postal 151, 35701-970 Sete Lagoas-MG, BRAZIL; 31-779-1179; 31-779-1088; edilson@cnpms.embrapa.br

Palaisa, Kelly; Univ Delaware, Dept Plant Soil Sci, Newark, DE, 19717, USA; 302-831-2531; 302-831-0605

Palaniswamy, Saranyan; The Ohio State University 420 W 12th Ave 570 TMRF The Ohio State University, Columbus, OH, 43210, USA; saranyan.palaniswamy@osumc.edu

Palmer, K. E.; Dept. of Microbiology, University of Cape Town, Private Bag, Rondebosch 7700, SOUTH AFRICA; 21-650-3269; 21-650-4320

Palmer, Reid; USDA-ARS-CICGR, lowa State University, Agronomy Department, Room G301, Ames, IA, 50011, USA; 515-294-7378; 515-294-2299; rpalmer@iastate.edu

Pan, David; Space Biol Genetic Res, Wisc Ctr Space Autom Robot, Univ of Wisconsin, 545 Science Drive, Madison, WI, 53711, USA; 608-265-3552; 608-262-9458

Panavas, Tadas; Univ Massachusetts, Dept Biology, Amherst, MA, 01003, USA; 413-545-9622; 413-545-3243; panavas@bio.umass.edu

Pantuso, Francisco; Universidad nacional de Lujan, Mejoramiento Vegetal, Departamento de Tecnologia, Rutas 5 y 7 (6700) Lujan, Buenos Aires, ARGENTINA;
pantuso@mail.unlu.edu.ar

Pareddy, Dayakar; DowElanco, R&D Building, 306/B-1, 9330 Zionsville Road, Indianapolis, IN, 46268, USA; (317)337-3646; 317-337-3228

Parihar, Dwarkesh; Proagro Seed Co. Ltd.,, Dhumuspur Road, Badshahpur, Gurgaon, INDIA; 91-124-6361572; 91-124-6361180

Park, Wonkeun; Waksman Inst, Rutgers, The State Univ NJ, Hoes Ln, Piscataway, NJ, 08855, USA; 732-445-2307; 732-445-5735

Park, Woong June; Department of Molecular Biology, Dankook University, Seoul 140-714, SOUTH KOREA; 82-2-799-1368; 82-2-793-0176; parkwj@dankook.ac.kr

Park, Yong-Jin; Purdue Univ, Biology Hanson Rm 339, West Lafayette, IN, 47907, USA; 765-496-1768

Parkinson, Susan; 111 Koshland Hall, Berkeley, CA, 94720, USA; 510 643-1737; sep@berkeley.edu

Parlov, Dragomir; Bc Inst Breeding & Prod Field Crops, Marulicev trg 5, 10000 Zagreb, CROATIA; +385 1 2760 262; +385 1 2760 323; bc-uprava@bc-institut.hr

Parrott, Wayne; 3111 Plant Sci, Univ Georgia, Athens, GA, 30602, USA; 706-542-0928; 706-542-0914; wparrott@uga.edu

Partas, E. C.; Maize and Sorghum Res. Inst., Pashcani, Criuleni, 278336 Moldova, MOLDOVA

Parveez, Ahmad; Malaysia Palm Oil Board, Biology Division, 50720 Kuala Lumpur, MALAYSIA; 603-8259446

Paschold, Anja; University Tuebingen Germany, Auf Der Morgenstelle 28, Tuebingen 72076, Germany; anja.paschold@zmbp.uni-tuebingen.de

Pasini; Institute of Agronomy, Universit” Cattolica S. Cuor, Via E. Parmense, 84, 29100 Piacenza, Piacenza, ITALY

Pasternak, Shiran; Cold Spring Harbor Laboratory, 500 Kappock Street, Apartment 1E, Bronx, NY, 10463, USA; shiran@cshl.edu

Paszkowski, Uta; University of Lausanne, Department Of Plant Molecular Biology, Biology Building, Lausanne 1015, Switzerland; 41-22-379 3107; uta.paszkowski@unil.ch

Pataky, Jerald; Crop Science, Turner Hall, 1102 S. Goodwin Ave, University of lllinois, Urbana, IL, 61801, USA; 217-333-6606; 217-244-1230; j-pataky@uiuc.edu
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Paterson, Andrew; University of Georgia, Rm 162, Riverbend Research Center, 110 Riverbend Road, Athens, GA, 30602, USA; 706-583-0162/0161; 706-583-0160;
paterson@uga.edu

Patil, M. S.; Agric. Research Station, Gulburua 585101, INDIA; 21120; 091-08472-21120

Patterson, Koni; Marker Assisted Breeding Lab, 9330 Zionsville Road - 306C2872A, Indianapolis, IN, 46268, USA; kapatterson@dow.com

Paul, Anna-Lisa; Dept Horticultural Sciences, 1255 Fifield Hall, Univ Florida, Gainesville, FL, 32611, USA; 352-392-6479; alp@nervm.nerdc.ufl.edu

Pauly, Michael; Epicyte, 5719 Nancy Ridge Dr, Suite 150, San Diego, CA, 92121, USA; 858-554-0281; 858-554-0288

Pautler, Michael; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; pautler@cshl.edu

Paux, Etienne; INRA Genetics Diversity & Ecophysiology of Cereals, 234 Avenue du Brezet, Clermont-Ferrand 63100, France; etienne.paux@clermont.inra.fr

Pawlowski, Wojtek; Cornell University, 401 Bradfield Hall, Ithaca, NY, 14853, USA; 607-254-8745; wp45@cornell.edu

Pe, M. Enrico; Diparto Genet Biol Microrg, Via Celoria 26, V piano torre A, Milano, 1-20133, ITALY; +39 02 5835 5012; +39 02 5835 5044; enrico.pe@unimi.it

Pea, Giorgio; Department of Biomolecular Sciences and Biotechnology , University of Milan, via Celoria 26, Milan, 20133, ITALY; (0039)0250315016; (0039)0250315044;
giorgio.pea@unimi.it

Peacock, Jim; Division of Plant Industry, CSIRO, Canberra ACT 2601, AUSTRALIA; 062-465250

Pei, Deqing; lowa State Univ, Dept Plant Pathol, Ames, IA, 50011-1020, USA; 515-296-9326; 515-294-9420

Peiffer, Jason; Cornell University, 408 Slim St, Ithaca, NY, 14850, USA; jap333@cornell.edu

Pen, Sietse; Glenn Maize France SARL, 'Les Clarines', Rte Chapelle de Rousse, 64290 Gan, FRANCE; 0033 5 59 21 57 57; 0033 5 59 21 57 51

Peng, Jinzhi; State Science & Tech. Commission, China Natl. Ctr. Biotech. Development, 54 Sanlihe Road, Beijing, CHINA

Peng, Jiging; Univ Delaware, 530 S College Rd, Newark, DE, 19717, USA; 302-831-0854; 302-831-0605

Penning, Bryan; Purdue University, 915 W State St Biology Dept, West Lafayette, IN, 47907, USA; 573-882-7818; 573-884-7850; bpenning@purdue.edu

Percifield, Ryan; University of Georgia, C424 Life Sciences Bldg, Athens, GA, 30602, USA,; rpercifi@uga.edu

Pereira de Souza, Anete; Universidade Estadual de Campinas, Depto. de Genet. e Evolucao, Ctro. Biol. Molec. Engenharia Genet., C.P. 6010, 13083-970, Campinas SP,
BRAZIL; 55-19-239-8351; 55-19-239-7030

Perez, Pascual; Univ Des Cezeaux - Biogemma, 24 Avenue des Landais, 63130 Aubiere, FRANCE; (33) 673 42 7970; (33) 673 42 7981; pascual.perez@biogemma.com

Perotti, Enrico; Lisboa 27, Apdo. Postal 6-641, CIMMYT, 06600 Mexico, MEXICO; 525-804-2004; 525-726-7567; e.perotti@cgiar.org

Peschke, Virginia; Plant Sciences, GG6A, Monsanto Co., 700 Chesterfield Village Parkway N, Saint Louis, MO, 63198, USA; (636)737-6939; (636)737-6189

Petcu, Elena; Res Inst Cereal Indust Crops, N. Titulescu str., nr. 1, Fundulea 8264, ROMANIA; 4021 311 07 22; 4021 311 07 22; petcue@ricic.ro

Petersen, William; Monsanto-Agracetus, 8520 University Green, Middleton, WI, 53562, USA

Peterson, Peter; lowa State University, G407 Agronomy Dept, Ames, IA, 50011, USA; 515-294-9652; 515-294-2299; pap@iastate.edu

Peterson, Thomas; lowa State University, 2208 Molecular Biology Building, Ames, IA, 50011, USA; 515-294-6345; 515-294-6755; thomasp@iastate.edu

Petkolicheva; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA

Petsch, KF; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; kp229@cornell.edu

Pham, Hiep; Cargill Seed Research, P.O. Box 774, Grinnell, IA, 50112, USA; (515)236-4911; (515)236-3607

Phelps-Durr, Tara; Tucker Hall, University of Missouri, Columbia, MO, 65211, USA; 573-449-4871; 573-882-0123

Phillips, Allison; Carnegie Institution for Science, 260 Panama Street, Stanford, CA, 94305, USA; arphilli@stanford.edu

Phillips, Kimberly; Penn State University, 208 Mueller Lab, University Park, PA, 16802, USA; kap262@psu.edu

Phillips, Ronald; University of Minnesota, 797 Country Lakes Drive, Lino Lakes, MN, 55014, USA; 612-625-1213; 612-625-1268; phill005@maroon.tc.umn.edu

Phinney, Bernard; UCLA, Mol, Cell & Dvimt Bio, BOX 951606, 2312 LSB, Los Angeles, CA, 90095-1606, USA; (310)825-3177; (310)825-3177; bop@ucla.edu

Pieris, Shayani; lowa State Univ, 1212 Agronomy, Ames, IA, 50011, USA; 515-294-0837; 515-294-3163; shayani@iastate.edu

Pierozzi, Neiva; Instituto AgronoLimico Campinas (IAC), CPDP Recursos GeneLliticos Vegetais, Av.BaraLlo de Itapura, 1481, Campinas SP CEP:13012-970, BRAZIL; 019-
2315422; 012-2314943; pierozzi@iac.sp.gov.br

Pilu, Roberto; Univ di Milano, Via Celoria 2, 20133 Milan, ITALY; salvatore.pilu@unimi.it

Pioneer HyBrid/MMP Collaboration; University of Missouri, 1-31 Agriculture Building, Columbia, MO, 65211, USA; mcmullenm@missouri.edu

Piraci/Ebsco Brasil; Caixa Postal 65000, 20072-970, Rio de Janeiro - RJ, BRAZIL

Pixley, Kevin; CIMMYT, Lisboa 27, Aptdo. Postal 6-641, 06600 Mexico, D.F., MEXICO

Plant Brdg Genet Res Lab; Japan Tobacco Inc, 700 Higashibara Toyoda, Iwata Shizuoka 438, JAPAN; 81-538-32-7111; 81-538-32-8700

Plant Introduction Stn; USDA-ARS, NCRPIS Agronomy Building lowa State University, Ames, 1A, 50011, USA; 515-294-2250; 515-294-1903; nc7@ars-grin.gov

Plant Variety Protection Office; N. A. L. Building, Room 500, 10301 Baltimore Blvd., Beltsville, MD, 20705, USA; 301-504-5518; 301-504-5291; janice.strachan@usda.gov

Plehn, Steve; Cargill Hybrid Seeds, P.O. Box 762, Mt. Vernon, IN, 47620, USA; (812)838-5218; (812)838-8864

Plesset, Judith; Plant and Microbial Development, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA, 22230, USA; (703) 306-1417

Podolskaya, Anna; N. I. Vavilov All Union Inst Plant Industry, 44 Herzen Street, 190000, St. Petersburg, RUSSIA; 311-99-45; 311-8762

Poethig, R. Scott; Biology Department, Leidy Labs, Univ Penn, Philadelphia, PA, 19104-6018, USA; 215-898-8915; 215-898-8780; spoethig@sas.upenn.edu

Poggio, Lidia; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA

Polacco, JC; 117 Schweitzer Hall, Biochemistry Dept, University of Missouri, Columbia, MO, 65211, USA; polaccoj@missouri.edu

Pollacsek, M.; Station Amelior PI-INRA-UBP, 234 avenue du Brezet, 63039 Clermont Ferrand, FRANCE; 73-62-43-01; 73-62-44-53; mpollacsek@clermont.inra.fr

Pollak, Linda; USDA-ARS, Dept. Agronomy, lowa State Univ., Ames, A, 50011, USA; 515-294-7831; 515-294-9359; Impollak@iastate.edu

Pollmer, W. G.; Universitat Hohenheim, Egilolfstr. 25, D-70599 Stuttgart, GERMANY; 49-711-4586315; 49-711-4569008

Ponder, Jessica; Truman State University 100 E Normal , Kirksville, MO, 63501, USA; jnp465@gmail.com

Poneleit, Charles; Agronomy, University of Kentucky, Lexington, KY, 40546-0091, USA; 606-257-4934; 606-258-1952

Ponelies, Norbert; Institut fur Pflanzenzuchtung, Universitat Hohenheim, Fruwirthshr 21, D70599 Stuttgart, GERMANY; 49 (711) 459 2341; 49 (711) 459 2342

Pooma, Wilailak; Ohio State Univ, 218A Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA; 614-688-4954; 614-292-5379

Powell, Jessica; CMB Morrill Hall 117, Univ of Rhode Island, Kingston, RI, 02881, USA; jpow3074@postoffice.uri.edu

Prasanna, Boddupalli Maruthi; Division of Genetics, Indian Agricultural Research Institue, New Delhi-110 012, INDIA; ++91(11)25841285; ++91(11)25846420

Pratt, Richard; Dept. Hort. & Crop Science, OSU/OARDC, 1680 Madison Avenue, Wooster, OH, 44691, USA; 330-263-3972; 330-263-3887; pratt.3@osu.edu

Preciado-Ortiz, Ricardo; Instituto Nacional de Investigaciones, Forestales, Agricolas y Pecuarias, Campo Experimental Bajio, Km. 6.5 Carr. Celaya San Miguel de Allende,
Celaya, GTO, 38010, MEXICO; (52) (461) 611 53 89; (52)(461) 611 53 23-110; inifapprecia

Prest, Thomas; Syngenta Seeds, 1001 Montana St, Glidden, IA, 51443, USA; 712-659-3691; 712-659-3693; tom.prest@syngenta.com

Presting, Gemnot; University of Hawaii, 1955 EastWest Road, Ag Sciences Rm 218, Honolulu, HI, 96822, USA,; (808) 956-8861; (808) 956-3542; gernot@hawaii.edu

Presting, Ortrun; DuPont, 10700 Justin Drive, Urbandale, IA, 50322, USA; 515-251-3029; 515-251-3040

Preston, Jill; University of Missouri - St Louis Dept of Biology R223 One University Blvd, Saint Louis, MO, 63121, USA; jcpxt8@studentmail.umsl.edu

Prigge, Michael; Institute Molec Biol, Univ of Oregon, Eugene, OR, 97403, USA

Pring, Daryl; Dept of Plant Pathology, 1453 Fifield Hall, University of Florida, Gainesville, FL, 32611, USA; 352-392-3638; 352-392-6532; drpg@mail.ifas.ufl.edu

Prioli, Laudenir; Depto. Genetica, IBICBMEG, Univ Estad Campinas, CP 6109, Campinas 13083-970, BRAZIL; 55-192-397030; 55-192-394717
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Prioul, Jean-Louis; Universit ParisSud, 42 Bd De Mondetour, Orsay 91400, France; 3316915 3373; 33169153424; prioul@ibp.u-psud.fr

Pruitt, Jennifer; Monsanto, 800 N Lindbergh Blvd B2SF, Saint Louis, MO, 63167, USA; 314-694-3481; 314-694-1080; jennifer.l.pruitt@monsanto.com

Pruitt, Robert; Department of Botany and Plant Pothology, Purdue University, 915 W. State Street, West Lafayette, Indiana, 47907-2054, USA,; pruittr@purdue.edu

Prust, lan; 1575 Linden Dr, Madison, WI, 53706, USA; prust@wisc.edu

Pryor, Tony; Plant Industry CSIRO, PO Box 1600, Canberra ACT 2601, AUSTRALIA; 61-02-6246 5494; 61-02-6246 5000; tony.pryor@csiro.au

Puga, Luz; Universidad de Guatelajara, Instituo de Botanica, Apartado 139, Zapopan, Jalisco, MEXICO

Puigdomenech, Pedro; Centro de Investigacion y Desarrollo, ¢/ Girona Salgado, 18-26, 08034 Barcelona, SPAIN; 34-3-400-61-29; 34-3-204-59-04; pprgmp@cid.csic.es

Pulam, Rawikarn; University of lllinois, 406 E Green St Apt 01, Champaign, IL, 61820, USA; pulam1@illinois.edu

Pulletikurti, Vinay; lllinois State University Dept of Biological Science , Normal, IL, 61790, USA

Purugganan, Michael; Dept of Genetics, Box 7614, NC State University, Raleigh, NC, 27695-7614, USA; michaelp@unity.ncsu.edu

Qihui, Zhu; UGA, 112 Richmond Ct, Athens, GA, 30605, USA; qzhu@uga.edu

Qin, Lu; Institute of Genetics and Crop Breeding, Fuzhou 0591, CHINA

Qin, Minmin; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA, 94710, USA

Qin, Tai-chen; 6-403, villga NO2 of Su Long, Dept Agron Jiangsu Agricollege, East Road of Wen-hui, Yangzhou Jiangsu, CHINA

Qiu, Fang; lowa State Univ, B420 Agronomy Hall, Ames, |A, 50011, USA; 515-294-1659; 515-294-2299

Qiu, Lijuan; G403 Agronomy Hall, lowa State Univ, Ames, IA, 50011, USA

Qu, F; Institute of Genetics, Lab No. 801, Beijing 100101, CHINA

Qualset, Calvin; Genetic Resources Cons Program, Univ of California, 1 Shields Ave, Davis, CA, 95616-8602, USA; 530-754-8502; 530-754-8505; coqualset@ucdavis.edu

Quarrie, Steve; 54, Sycamore Avenue,, Wymondham,, Norfolk NR18 OHX, UNITED KINGDOM; 44-(0)1953-602065; 44-(0)1953-602065; pekic@eunet.yu

Quayle, Tom; The American University, 113 Sharia Kasr El-Aini, 11511 Cairo, EGYPT; quayle@aucegypt.edu

Quebedeaux, Bruno; Dept Nat Res Sci & Landsc Arch, Plant Sci Bldg 2130, University of Maryland, College Park, MD, 20742, USA; 301-405-4336; 301-314-9308

Queijo, Marcelo; 499-A Plant & Soil Sci Bldg, Michigan State Univ, East Lansing, MI, 48824, USA; 517-355-6883; 517-353-5174

Quijada, Pablo; Seminis Vegetable Seeds, 37437 State Highway 16, Woodland, CA, 95695, USA; 1 (530) 669-6082 ; 1 (530) 406-6505
pablo.antonio.quijada@seminis.com

Qun Hui, Lin; Fujian Agricultural College, Dept. of Agronomy, Jingshian, Fuzhou, Fujian 350002, CHINA

Rabinowicz, Pablo; Institute for Genome Sciences, University of Maryland School of Medicine, Dept of Biochemistry & Molecular Bio, 20 Penn St, Baltimore, MD, 21201,
USA,; (410) 706-6714; (410) 706-1482; prabinowicz@som.umaryland.edu

Raboy, Victor; USDA-ARS-NSGGRF, PO Box 307, Aberdeen, ID, 83210, USA; 208-397-4162; 208-397-4165

Rabson, Robert; Div. of Energy Bioscience, Office of Basic Energy Sci, U.S. Dept of Energy, ER-17 GTN, Washington, DC, 20545, USA; 301-903-2873; 301-903-1003

Racchi, Milvia; Genetics Unit, Univ of Florence, Via San Bonaventura 13, 50145 Firenze, ITALY; 55-573201; 55-580341

Radwanski, Elaine; Carthage College, Biology Dept, 2001 Alferd Park Drive, Kenosha, WI, 53140, USA; 414-551-5865; 414-551-6208

Rafalski, Antoni; DuPont Agric Biotechnol, Delaware Technol Park, Suite 200, 1 Innovation Way, PO Box 6104, Newark, DE, 19714-6104, USA; 302-631-2612; 302-631-
2607; j-antoni.rafalski@usa.dupont.com

Ragot, Michel; Syngenta, 12, Chemin de I'Hobit, F-31790 Saint-Sauveur, FRANCE; 33(0)562799902; 33(0)562799996; michel.ragot@syngenta.com

Raikhel, Natasha; NV Raikhel, Michigan State Univ, DOE Plant Res Lab, East Lansing, MI, 48824, USA

Raizada, Manish; University of Guelph, Dept of Plant Agriculture, Guelph On N1G 2W1, Canada; 519 763-8933; raizada@uoguelph.ca

Ram Khanal, Raja; University of Guelph, 252 Stone Rd W, Guelph 90210, Canada; 519-341-1382; rkhanal @uoguelph.ca

Ramakrishna, Wusirika; Purdue Univ, Dept Biology, H339 Hansen, West Lafayette, IN, 47907, USA; 765-494-4919; 765-496-1496

Rangani, Gulabben; University of Akanasas, 115 Plant Science Bldg, Fayetteville, AR, 72701, USA; grangani@uark.edu

Rao, Gururaj; 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131-1004, USA

Rao, P. N.; Dept of Botany, Andhra University, Visakhapatnam 530003, INDIA

Rapp, William; Department of Biology, Univ. of Missouri-St. Louis, 8001 Natural Bridge Rd., Saint Louis, MO, 63121-4499, USA; 314-553-6225; 314-553-6233

Rascon Cruz, Quintin; Facultad de Ciencias Quimicas, Universidad Autonoma de Chihuahua, C.P. 31170, Ciudad Autonoma de Chihuahua, Chih, MEXICO; 52 614
4144492; grascon@uach.mx

Ratnakaya, Swarnamala; 250 W Bedford Park Blvd, Lehman College, Bronx, NY, 10468, USA; 718-960-4994; 718-960-8236; swarnama@hotmail.com

Rattray Amold Research Stn; P. O. Box CH 142, Chisipite, Harare, ZIMBABWE; 263-74-407; 263-74-407

Rauh, Bradley; Abteilung Genetik und Evolution, Max Planck Institut fuer Chemische, Oekologie, Hans-Knoell-Strasse 8, Jena, 07745, GERMANY; 49 3641 571402

Rausch, Thomas; Univ Heidelberg, Botanisches Institut, INF 360, D-69120 Heidelberg, GERMANY

Ravanello, Monica; Monsanto, 1920 Fifth St, Davis, CA, 95616, USA; 530-792-2249; 530-792-2453; monica.p.ravanello@monsanto.com

Rayburn, A. Lane; Crop Sci, 320 ERML, 1201 W. Gregory, Univ of lllinois, Urbana, IL, 61801, USA; (217)333-4777; (217)333-9817; arayburn@uiuc.edu

Ream, Thomas; 1902 Mirtle Grove, Columbia, MO, 65201, USA; tomream@hotmail.com

Reddy, Arjula; School of Life Sci, Univ of Hyderabad, Hyderabad-500 046, INDIA; 0091-40-3010265,3033123; 0091-40-3010120; arjulsl@uohyd.ernet.in

Reddy, Gurjal; Department of Genetics, Osmania University, Hyderabad-500007, INDIA; 91-0842-868087

Reddy, Vaka; Univ Georgia, Dept Genetics/Botany, Athens, GA, 30602, USA; 706-542-1857; 706-542-3910

Redinbaugh, Margaret; USDA-ARS, OARDC, Dept Plant Pathology, Wooster, OH, 44691, USA; 330-263-3965; 330-263-3841; redinbaugh.2@osu.edu

Register, James; Pioneer HI Bred Int Inc, Trait & Technol Dev, Johnston, IA 50131 USA, Johnston, IA, 50131, USA; jim.register@pioneer.com

Reid, Lana; Eastern Cereal & Oilseed Res Centre, Agriculture and Agri-Food Canada, Bldg 121 Central Experimental Farm, Ottawa, Ontario K1A 0C6, CANADA,; 613-759-
1619; 613-952-9295; reidl@agr.gc.ca

Reimann, Kellie; Pioneer HiBred International Inc 7300 NW 62nd Ave , Johnston, 1A, 50131, USA; (515) 254-2871; kellie.reimann@pioneer.com

Reinders, Jon; Syngenta, 317 330th St, Northfield, MN, 55018, USA; 507-663-7672; 507-645-7519

Reinheimer, Renata; University of Missouri Saint Louis, One University Blvd, Saint Louis, MO, 63121, USA,; reinheimerr@umsl.edu

Reiser, Leonore; Dept Plant Biol, 260 Panama, Stanford, CA, 94305, USA; 650-325-1521; Ireiser@acoma.stanford.edu

Reiss, Bernd; Max-Planck-Inst-Zuchtungsf, Carl von Linne Weg 10, DE-50829 Koln, GERMANY; reiss@mpiz-koeln.mpg.de

Reiter, Karen; Monsanto, 4179 114th St, Urbandale, IA, 50322, USA; 515-331-6206; 515-331-6240

Reiter, Robert; Monsanto, 3302 SE Convenience Blvd, Ankeny, IA, 50021, USA; 515-963-4211; 515-963-4242; robert.s.reiter@monsanto.com

Remington, David; Department of Biology, University of North Carolina at Greensboro, P.O. Box 26170, Greensboro, NC, 27402-6170, USA; dIreming@uncg.edu

Ren, Nan; Gilmer Hall, Biology Department, University of Virginia, Charlottesville, VA, 22903, USA

Ren, Ruihua; Dow AgroSciences LLC, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-5994; 317-337-5989

Renk, Bryan; Wisconsin Alumni Research Foundation, PO Box 7365, Madison, W, 53707-7365, USA; 608-263-2828; 608-263-1064; bryarenk@facstaff.wisc.edu

Research Library; DeKalb-Pfizer Genetics, 3100 Sycamore Road, DeKalb, IL, 60115, USA

Restrepo, Christian; University of Florida, 2930 Sw 23Rd Ter, Apt 1805, Gainesville, FL, 32608, USA,; civic88@ufl.edu

Retief, Dries; Dept of Genetics. J. S. Marais Bldg, Univ of Stellenbosch, Stellenbosch 7600, SOUTH AFRICA; 027-21-9380262; 027-21-9380460; aretief@mrc.ac.za
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Revilla; MISION BIOLOGICA DE GALICIA (CSIC), Apartado 28, 36080 Pontevedra, SPAIN; 34 986 854800; 34 986 841362; previla@mbg.cesga.es

Rhee, Seung; Carnegie Institution of Washington, 290 Panama St., Stanford, CA, 94305, USA

Rhee, Yong; Univ Wisconsin-Madison, Dept Agronomy, 1575 Linden Drive, Madison, W, 53706, USA; 608-262-3660; 608-262-5217

Ribaut, Jean-Marcel; CIMMYT, Apdo. Postal 6-641, 06600 Mexico D.F., MEXICO; 595 219 00; 595 219 87; j.ribaut@cgiar.org

Rice, Doug; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 22, Johnston, IA, 50131-1004, USA

Richardson, Aaron; 105 Winthrop Ct., Athens, GA, 30605, USA; aaron.o.richardson@gmail.com

Richbourg, Henry; University of North Carolina Wilmington 3108 Ervins Place Drive , Castle Hayne, NC, 28429, USA; hir7003@uncw.edu

Richmond, Kathryn; Great Lakes Bioenergy Research Center, University Wisconsin-Madison, 425 Henry Mall, Room 2122, Madison, W, 53706, USA; kerichmond@wisc.edu

Richter, Todd; Plant Path. Dept., Throckmorton Hall, Manhattan, KS, 66506, USA; (913)532-6176; (913)532-5692

Riddle, Nicole; 117 Tucker Hall, University of Missouri - Columbia, Columbia, MO, 65211, USA

Ridley, Susan; Biochem Gene Expression, National Science Foundation, 4201 Wilson Blvd, Arlington, VA, 22230, USA; (703) 306-1441; sridley@nsf.gov

Riera-Lizarazu, Oscar; Dept Crop & Soil Sci, Oregon State Univ, Corvallis, OR, 97331-3002, USA; 541-737-5879; 541-737-1589; oscar.riera@orst.edu

Rigau-Lloveras, Joan; Consorci CSIC-IRTA Laboratori de Genetica Molecular Vegetal Consorci CSIC-IRTA, Jordi Girona 18-26 08034 Barce, SPAIN

Rijavec, Tomaz; Biotechnical Faculty University of Ljubljana, Vecna Pot 111, Ljubljana 1000, Slovenia; tomaz.rijavec@bf.uni-lj.si

Rinehart, Chuck; Univ of Idaho, Dept Biol Sci, 229 Gibb Hall, Moscow, ID, 83844-3051, USA

Rines, Howard; Agronomy & Plant Genetics, 411 Borlaug Hall, 1991 Buford Circle, Univ Minnesota, Saint Paul, MN, 55108, USA; 612-625-5220; 612-625-5058;
rines001@tc.umn.edu

Ripoll, Pierre-Jean; Rhone-Poulenc/IACR Long Ashton, Dept Agric Sci, Univ Bristol, Long Ashton, Bristol BS41 9AF, UNITED KINGDOM; 00-44-11275-392181; 00-44-1275-
394281

Ritter, Matt; Univ California-San Diego, Dept Biology 0116, 9500 Gilman Dr, San Diego, CA, 92093-0116, USA; 619-534-2514; mritter@biomail.ucsd.edu

Riviere, Jean-Michel; Limagrain Genetics Grand Cult SA, P.O. Box 2, ZA Les Pains, Les Alleuds 49320, FRANCE; 33 241 53 04 29

Rivin, Carol; Dept. of Botany, Cordley 2082, Oregon State University, Corvallis, OR, 97331-2902, USA; 541-737-5281; rivinc@science.oregonstate.edu

Robbins, Kelly; Quantitative Genetics, 5234 E. 69Th Street, Indianapolis, IN, 46220, USA; krrobbins@dow.com

Robbins, Michael; Department of Crop and Soil Sciences, 116 ASI Building, Penn State University, University Park, PA, 16802, USA; mIr263@psu.edu

Robbins Jr., W. A.; P.O. Box 158, Ag. Alumni Seed Imp. Assn., Romney, IN, 47981, USA; 317-538-3145; 317-538-3600

Roberts, Jean; Dow Agrosciences Discovery Research, 9330 Zionsville Road, Indianapolis, IN, 46268, USA; 317-337-3126; 317-337-3228; jlIroberts2@dow.com

Roberts, Justin; Dept Biochemistry, University of California, Riverside, CA, 92521, USA; jkmr@ucrac1.ucr.edu

Robertson, Donald; 1707 Woodhaven Circle, Ames, A, 50010-4198, USA; 515-232-2892; donrrr@aol.com

Robertson-Hoyt, Leilani; University of Wisconsin 5210 Genetics/Biotech , Madison, WI, 53706, USA; (608) 265-5804

Robison, Glenn; DeKalb Plant Genetics, 460 E ADAMS ST, Waterman, IL, 60556-5000, USA; 815-758-9531; 815-758-4106

Rocheford, Torbert; Crop Sci, W221 Turner Hall, University of lllinois, 1102 S. Goodwin Av., Urbana, IL, 61801, USA; 217-333-9643; 217-333-9817; trochefo@uiuc.edu

Rocky, Sally; USDA, NRICGP, 901 D. Street, SW, Room 323, Washington, DC, 20250, USA

Rodriguez, Oscar; Syngenta, 10290 Greenway Rd, Naples, FL, 34114, USA; oscar.rodriguez@syngenta.com

Rogers, Suzanne; Salem-Teikyo University, Salem, WV, 26426-0520, USA

Rogowsky, Peter; ENSLyon, 46 Allee D ltalie, Rdp, Lyon Cedex F69364, France; 33-472-72-86-07; 33-4-72-72-86-00; progowsk@ens-lyon.fr

Rokhsar, Daniel; University of California, Berkeley, Department of Molecular & Cell Biology, 142 Life Sciences Addition # 3200, Berkeley, CA, 94720-3200, USA; (510) 642-
8314; dsrokhsar@Ibl.gov

Romay, Maria Cinta; Mision Biologica De Galicia Csic, El PalacioSalcedo, Pontevedra 36080, Spain; cromay@mbg.cesga.es

Ronceret, Arnaud; Cornell University, Dept of Plant Breeding and Genetics, 418 Bradfield Hall, Ithaca, NY, 14850, USA; ar346@cornell.edu

Ronelus, Wedoaud; Lehman College, CUNY, Dept Biol Sci, Bronx, NY, 10468, USA; 718-960-8643; 718-960-8236

Rood, Tracy; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA

Rooney, Lloyd; Soil & Crop Sciences Dept, 429B Heep Center, Texas A&M Univ, College Station, TX, 77843-2474, USA; 979-845-2910; 979-845-0456; Irooney@tamu.edu

Rosato, S. Caprice; 1220 Oak Villa Road, Dallas, OR, 97338, USA; 541-750-8750; rosatoc@ucs.orst.edu

Rosichan, Jeffrey; Novartis Seeds, Inc., Research Center, 317 330th St., Stanton, MN, 55018-4308, USA; 507-663-7642; 507-645-7519

Rosielle, A.; Monsanto-International Assignment, Mail Stop 5045, 800 N Lindbergh, Saint Louis, MO, 63167, USA

Ross, Andrew; lowa State Univ, 1203 Agronomy Hall, Ames, IA, 50011, USA; 515-294-6868

Rossini, Laura; Dipartimento di Produzione Vegetale, Sezione di Agronomia, Via Celoria 2, Milan, 20133, ITALY; +39-02-50316581; laura.rossini@unimi.it

Rosulj, Milorad; Maize Research Institute , Belgrade, SERBIA AND MONTENEGRO

Rotarenco, Valeriy; Inst of Genetics and Physiology of Plants, Paduii 20, Chisinau MD-2002, MD-2002, Republic of Moldova; (037322) 66-03-64; rotarenco_v@scientist.com

Roth, Brad; LI-COR, Inc., Business Development and Intellectual Property, 4421 Superior Ave., PO Box 4425, Lincoln, NE, 68504, USA; 402-467-0819; broth@licor.com

Rothstein, Steven; 7250 NW 62nd Ave, PO Box 552, Johnston, IA, 50131-0552, USA; 515-334-4487; 515-334-4778

Rouan, Dominique; Plant Genetic Systems, Plateaustraat 22, Ghent 9000, BELGIUM; 32-92358402; 32-92240694

Rouster, Jacques; Biogemma, 8 Rue Des Freres Lumiere, Clermont Ferrand 63100, France; jacques.rouster@biogemma.com

Rout, Jyoti; Monsanto Company, Agracetus Campus, 8520 University Green, Middleton, W1, 53562, USA; 608-821-3465; 608-836-9710

Roux, Christophe; Univ Toulouse, Pole de Biotech Veg, UMR 5546 BP18 Castanet, Tolosan 31326, FRANCE; 33 562 193 504; 33 562 193 502; roux@smcv.ups-tise.fr

Roy, Laura; Biology Dept 0116, Univ California, La Jolla, CA, 92093-0116, USA; 858-822-2558; 858-534-7108; Iroy@biomail.ucsd.edu

Royo, Joaquin; Univ de Alcala, Biologia Celular y Genetica, Campus Universitario, ES-28871 Madrid, SPAIN; 34 91 8854758; 31 91 8854799; joaquin.royo@uah.es

Rubenstein, Irwin; 1838 Parliament Rd, Leucadia, CA, 92024-1030, USA

Rudenko, George; Stanford Univ, Bio Sci, Stanford, CA, 94305-5020, USA; 650-723-2609; 650-725-8221

Ruesch, Kim; 3800 SW 34th St. Apt J82, Gainesville, FL, 32608, USA; 352-336-2803

Ruff, Thomas; Monsanto-Ceregen, 800 N Lindbergh Blvd, N2SA, Saint Louis, MO, 63198, USA; 314-694-8865; 314-694-1671; thomas.g.ruff@monsanto.com

Running, Mark; Donald Danforth Plant Sci Ctr, 975 North Warson Rd, Saint Louis, MO, 63132, USA; 314-587-1641; 314-587-1741; mrunning@danforthcenter.org

Rupe, Mary; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, PO Box 552, Johnston, 1A, 50131, USA; 515-270-5991; 515-334-4778

Russell, Douglas; Syngenta Biotechnology Inc., POB 12257, 3054 Comnwallis Rd., RTP, NC, 27709-2257, USA; 919-597-3058; doug.russell@syngenta.com

Russell, Kelly; Institute of Molec Biol, University of Oregon, Eugene, OR, 97403, USA

Russell, Ken; Univ of Nebraska, Dept of Agronomy, PO Box 830915, Lincoln, NE, 68583, USA; 402-472-1562; 402-472-7904; krussell3@unl.edu

Rymen, Bart; Ghent University, Technologiepark 927, Zwijnaarde 9052, Belgium; bart.rymen@psb.ugent.be

Saab, Imad; Pioneer Hi-Bred International, Inc., 7301 NW 62nd Ave., Johnston, IA, 50131, USA; imad.saab@pioneer.com

Sabelli, Paolo; University of Arizona, Dept. of Plant Sciences, 303 Forbes Building, P.O. Box 210036, Tucson, AZ, 85721-0036, USA; (520) 621-9154; (520) 621-3692;
psabelli@ag.arizona.edu

Sachan, JKS; Division of Genetics, I.A.R.l, New Delhi-110012, INDIA; 91-011-5783077; 91-011-5752006
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Sachs, Marty; USDA ARS Maize Genetics Cooperation Stock Center, S108 Turner Hall, 1102 S Goodwin Ave., Urbana, IL, 61801, USA; (217)244-0864/333-9743;
(217)333-6064; msachs@uiuc.edu

Sadder, Monther; 350/2 Inst Plant Breed, Univ Hohenheim, D-70593 Stuttgart, GERMANY; 4594429; 4593005

Saedler, Heinz; Max-Planck-Institut fur Zuchtungsforschung, Carl-von Linne-Weg 10, D 50829 Koln, GERMANY; 221-5062-100; 221-5062-113; saedler@mpiz-koeln.mpg.de

Saghai Maroof, MA; CSES Department, VPI & SU, Blacksburg, VA, 24061, USA; 540-231-9791; 540-231-3431; smaroof@vt.edu

Salameh, Naser; Inst Plant Breeeding Biotech, Univ Hohenheim, Fruwirthstr 21, Stuttgart 70599, GERMANY; 49-711 459 4306; 49-711 459 2343

Salamini, Francesco; Max Planck Inst Zuchtungsf, Abt Pflanzenz Ertragsphysiol, D-50829 Koln, GERMANY; 49-221-5062400; 0049-221-5062413

Salamone, Peter; 369 Clark Hall, Washington State Univ, Pullman, WA, 99164, USA; 509-335-1047; 509-335-7643

Salas, Ayna; University of lllinois 389 ERML 1201 W Gregory Dr, Urbana, IL, 61801, USA; asalas@uiuc.edu

Saleem, Muhammad; University of Tuebingen ZMBP / Department of General Genetics Auf der Morgenstelle 28, 72076 Tuebingen, GERMANY

Salerno, Juan; PJE. San Sebastian 439, 1405 Buenos Aires, ARGENTINA; 54-1-15-949-3685; 54-1-450-0805/1876; jsalerno@cnia.inta.gov.ar

Sallaud, Christophe; Biogemma, 8 Rue Des freres Lumiere, Ciermont Ferrand 63700, France; christophe.sallaud@biogemma.com

Salvador, Ricardo; lowa State University, Dept. of Agronomy, 1126 Agronomy Hall, Ames, 1A, 50011-1010, USA; 515-294-9595; 515-294-8146

Sanchez, Jose de Jesus; CUCBA (Centro Universitario de Ciencias BiolUgicas y Agropecuarias) Universidad de Guadalajara, 45110, Zapopan, Jalisco, MExico, Mexico;
jisanche@cucba.udg.mx

Sanchez de Jimenez, Estela; UNAM, Facultad de Quimica, Edificio B, Ciudad Universitaria, Mexico City 04510, DF, MEXICO; estelas@servidor.dgsca.unam.mx

Sanchez-Villeda, Hector; CIMMYT, Km 45 Carretera Mex Veracruz, Texcoco 56130, Mexico; +1 (650) 833 6655 ; h.sanchez@cgiar.org

Sangtong, Varaporn; lowa State Univ, Agronomy Hall, Rm 1401, Ames, A, 50011-1010, USA; 515-294-0837

SanMiguel, Phillip; 4550 Cormorant Drive, Lafayette, IN, 47909, USA; 1 765 49-66329; 1 765 49-61219; pmiguel@purdue.edu

Santos, MA; Dept Genetica Molecular, Centro Invest Desarrollo, Gorge Girona 18-24, 08034 Barcelona, SPAIN; 34-3-4006100; 34-3-2045904

Sanzhen, Liu; lowa State University, 2043 Carver CoLab, Ames, IA, 50011, USA; 515-294-1659; liu3zhen@iastate.edu

Saparno, Audrey; Bldg 21 CE Farm, 960 Carling Ave, Agriculture & Agri-Food Canada, Ottawa, ONT K1A 0C6, CANADA; 613-759-1551; 613-759-6566

Saraiva, Luiz; Genetica Dept Biol Geral, Univ Fed Vicosa, Vicosa, Minas Gerais, 36571-000, BRAZIL

Sari-Gorla, Mirella; Univ Milan, Dept Genet & Microbiol, Via Celoria 26, 1-20133 Milan, ITALY; mirella.sarigorla@unimi.it

Sarkar, Kumud; 77B, Ekta Apartments, Block A-2/B, Paschim Vihar, New Delhi 110 063, INDIA

Sasaki, Takuji; National Institute of Agrobiological Sciences, 1-2, Kannondai 2-chome, Tsukuba, Ibaraki 305-8602, JAPAN; +81-298-38-2199; +81-298-38-2302;
tsasaki@nias.affrc.go.jp

Sasinowski, Maciek; 110 Liberty Dr, Suite 104, Clemson, SC, 29631, USA; 864-654-8850; maciek@incogen.com

Satarova, Tatjana N; Dzerzhinskaya st., 14, Institute of Grain Farm, Dniepropetrovsk 320027, UKRAINE; biochem@dsma.dp.ua

Sato, Yutaka; PGEC, 800 Buchanan St, Albany, CA, 94710, USA; 510-559-5922; 510-559-5678

Satoh-Nagasawa, Namiko; Cold Spring Harbor Laboratory, 1 Bungtown Rd., Cold Spring Harbor, NY, 11724, USA; satoh@cshl.edu

Sauer, Matt; Plant Sci Inst, Univ Pennsylvania, Philadelphia, PA, 19104, USA; 215-898-8916; 215-898-8780; gmsauer2@sas.upenn.edu

Savidan, Yves; International Relations Officer, Agropolis, Ave Agropolis, 34394 Montpellier Cedex 5, FRANCE; 33 (0) 467047569; 33 (0) 467047599; savidan@agropolis.fr

Sawers, Ruairidh; Boyce Thompson Institute, Cornell University, Ithaca, NY, 14853, USA; 607-255-7158

Sawkins, Mark; Syngenta Seeds S.A.S, 12, chemin de I'Hobit, B.P. 27, Saint-Sauveur, 31790, France; +33 5 62 79 98 00; +33 5 62 79 99 90; mark.sawkins@syngenta.com

Scandalios, John; Dept. of Genetics, North Carolina State Univ., Box 7614, Raleigh, NC, 27695-7614, USA; (919)515-7079; (919)515-3355; jgs@unity.ncsu.edu

Scanlon, Mike; Cornell University, Department of Plant Biology, 140 Emerson Hall, Ilthaca, NY, 14853, USA; 607-254-1156; mjs298@cornell.edu

Scarpella, Enrico; Inst Molec Biol, Clusius Lab, PO Box 9505, 2300 RA Leiden, NETHERLANDS; 31-71-5274837; 31-71-5274999

Schaefer, Christopher; University of Minnesota, 411 Borlaug Hall, 1991 Buford Circle, St. Paul, MN, 55108, USA; schae317@umn.edu

Schaeffer (Polacco), Mary; USDA ARS MWA, USDA ARS MWA, 203 Curtis Hall U Missouri, Columbia, MO, 65211, USA; 573-884-7873; 573-884-7850;
schaefferm@missouri.edu

Schafer, Christine; Lehrstuhl fur Genetik, Technische Univ Munchen, Lichtenbergstrasse 4, Garching 85747, GERMANY; 28912930; 28912932

Schares, Justin; 2141 CEDAR ST, Boone, 1A, 50036-7379, USA; ragnarok@iastate.edu

Scheffler, Brian; USDA-ARS MSA Genomics Laboratory, 141 Experiment Station Rd., JWDSRC, Stoneville, MS, 38776, USA; 662-822-0329; 662-686-5372

Schiefelbein, John; 4085 Natural Science Bldg., University of Michigan, Ann Arbor, MI, 48109, USA; 313-764-3579; 313-747-0884; schiefel@umich.edu

Schmidt, Robert; UCSD, Section of Cell and Developmental Biology, 9500 Gillman Dr, La Jolla, CA, 92093, USA; 858-534-1636; 858-534-7108; rschmidt@ucsd.edu

Schmitt, Laura; Univ Wisconsin, 1575 Linden Dr, Madison, WI, 53706, USA; 608-263-5809; 608-262-5217; Ischmitt@facstaff.wisc.edu

Schnable, James; University of California - Berkeley, 2325 Mckinley Ave Apt 20, Berkeley, MO, 94703, USA; jschnable@berkeley.edu

Schnable, Patrick; lowa State University, 2035 D Roy J Carver Co-Laboratory, Ames, IA, 50010, USA; 515-294-0975; 515-294-5256; schnable@iastate.edu

Schneeberger, Richard; CERES, INC, 1535 Rancho Conejo Boulevard, Thousand Oaks, CA, 91320, USA; (805) 498-1002

Schneerman, Martha; University of lllinois, Department of Crop Sciences, 389 ERML, MC 051, 1201 W. Gregory Dr., Urbana, IL, 61801, USA; 217-244-6146;
schneerm@uiuc.edu

Schnicker, Bruce; Cornnuts, 1000 S. Edgewood Ave., P.O. Box 830, Urbana, OH, 43078, USA; 513-652-1321; 513-653-3675

Schoen, Chris; Technische Universitaet Muenchen, Plant Breeding, Am Hochanger 4, 85350 Freising , Germany; chris.schoen@wzw.tum.de

Scholl, Randy; Arabidopsis Biol Resource Center, Ohio State, 1735 Neil Ave., Columbus, OH, 43210, USA; 614-292-0603; 614-292-0603; scholl.1@osu.edu

Scholten, Stefan; University Hamburg, Biozentrum Klein Flottbek, Ohnhorststrasse 18, 22609 Hamburg , Germany; s.scholten@botanik.uni-hamburg.de

Schon, Chris-Carolin ; University of Hohenheim, Institute of Plant Breeding, Seed Science, and Population Genetics, 70593 Stuttgart, GERMANY; 5561/311-352; 5561/311-
322; schon@uni-hohenheim.de

Schramke, Mary; Bio-Rad Laboratories, Life Sciences Group, 2000 Alfred Nobel Drive, Hercules, CA, 94547, USA; 510-741-6717; 510-741-1051

Schreiber, Daniela; Univ Hamburg, Ohnhorstrasse 18, D-22609 Hamburg, GERMANY

Schroeck, Geoff; Univ Wisconsin-Madison, 1575 Linden Dr, Madison, WI, 53706, USA

Schroeder, Steve; USDA, ARS, ANRI, BFGL, Bldg. 200 Rm. 123, BARC-East, Beltsville, MD, 20705, USA; (301) 504-6429; (301) 504-8414; steven.schroeder@ars.usda.gov

Schubert, Karel; Donald Danforth Plant Sci Ctr, 975 North Warson Rd, Saint Louis, MO, 63132, USA; 314-587-1211

Schulman, Alan; Univ Helsinki, Institute of Biotechnology, P.O. Box 56, Viikinkaari 9, 00014 Helsinki, FINLAND; 358-0-708-59366; 358-0-708-59422;
alan.schulman@helsinki.fi

Schultes, Neil; Dept Biochem & Genetics, Conn Agric Exper Sta, 123 Huntington St, New Haven, CT, 06511, USA; 203-789-6912; 203-789-7232

Schultz, Jennifer; Univ lllinois, AW-101 Turner Hall, mc-046, 1102 S. Goodwin, Urbana, IL, 61801, USA; 217-244-3388; jaschult@uiuc.edu

Schultz, Linda; Curtis Hall, Univ Missouri, Columbia, MO, 65211, USA

Schultz, Pam; Univ Minnesota, 220 Biological Sci, 1445 Gortner Ave, Saint Paul, MN, 55110, USA; 612-625-5241; 612-625-1738

Schulz, Burkhard; Purdue University, 625 Agriculture Mall Drive, West Lafayette, MO, 47907-2010, USA; bschulz@purdue.edu

Schwartz, Drew; Biology Dept, Indiana University, Bloomington, IN, 47405, USA; 812-855-6060; 812-855-6705; schwartz@bio.indiana.edu

Science & Engr Library; Washington State Univ, Pullman, WA, 99164-3200, USA
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Scott, Cheryl; Univ Minnesota, 220 Biol Sci, 1445 Gortner Ave, Saint Paul, MN, 55108, USA; 612-625-5241; 612-625-1738; scot0136@tc.umn.edu

Scott, Lu Ann; Dept Biol Sci, University of Idaho, Moscow, ID, 83844-3051, USA; Iscott@uidaho.edu

Scott, Paul; USDA ARS, 100 Osborn, 1407 Agronomy Hall, Ames, IA, 50011, USA; 515-294-7825; 515-294-9359; pscott@iastate.edu

Scott, Peter; Health Canada, Food Res Div, Sir Frederick G Banting Res Ctr, Postal Locater 2203D, Ottawa, ONT, K1A 0L2, Canada

Scovell, Jason; Baylor University, 1920 S 3rd St, Apartment 50, Waco, TX, 76706, USA; jason_scovell@baylor.edu

Seay, Nick; Quarles & Brady, PO Box 2113, 1 S Pinckney St, Madison, WI, 53701, USA; 608-283-2484; 608-251-9166; njs@quarles.com

Segal, Gregorio; Waksman Institute, State Univ of NJ, 190 Frelinguysen Rd, Piscataway, NJ, 08854-8020, USA; 732-445-3801; 732-445-5735; segal@waksman.rutgers.edu

Segura-Nieto, Magdalena; Cinvestav Campus Guanajuato Km 9.6 Libramiento Norte carretera Irapuato Leon , Irapuato 36500, MEXICO; 52 462 623 9665;
msegura@ira.cinvestav.mx

Sekhon, Rajandeep; 116 Ag. Sci. Ind. Bldg., Penn State University, University Park, PA, 16802, USA; rss222@psu.edu

Selinger, David; Pioneer HiBred International, 7200 NW 62nd Ave, Johnston, 1A, 50131, USA; 515-254-2646); 515-334-4778; david.selinger@pioneer.com

Selzer, Gerald; Research Resources, National Science Foundation Room 615, 4201 Wilson Blvd., Arlington, VA, 22230, USA; (703)306-1469

Sen, Taner; USDA ARS, lowa State University, 1025 Crop Genome Lab, Ames, IA, 50011, USA; 515-294-5326; taner.sen@ars.usda.gov

Senior, Lynn; Syngenta Seeds, Inc., 3054 East Cornwallis Rd, Research Triangle Park, NC, 27709, USA; 919-597-3041; 919-541-8585; lynn.senior@syngenta.com

Seo, Beom-Seok; BASF Plant Science, 26 Davis Dr, Research Triangle Park, NC, 27709, USA; 515-294-8202; 515-294-0453; beomseok.seo@basf.com

Serials Department; 8900 Library, lllinois State Univ, Normal, IL, 61761-2505, USA; 309-438-7460

Serials Department; Duke University Library, Durham, NC, 27708-0187, USA

Serials Department; Green Library, Stanford University, Stanford, CA, 94305-6004, USA; 650-723-4847; 650-725-6874

Serials Dept; ND State Univ Library, PO Box 5599, Fargo, ND, 58105-5599, USA

Serials Dept - Gifts; 204 Parks Library, lowa State Univ, Ames, 1A, 50011-2149, USA; 515-294-6013; 515-294-1885; spete@gwgate.lib.iastate.edu

Serials Dept.; University Libraries, University of Arkansas, Fayetteville, AR, 72701-1201, USA; 501-575-5415; 501-575-6656

Serials Records; University of Minnesota/170 Wilson Library, 309-19th Avenue South, Minneapolis, MN, 55455-0414, USA; 612-625-3428; wilsers@umn.edu

Setimela, Peter; Maize Program, CIMMYT, PO Box MP 163, Mount Pleasant, Harare, ZIMBABWE; ++263 (4) 301807; ++263 (4) 301327; psetimela@cgiar.org

Setter, Tim; Department of Crop and Soil Sci., Ithaca, NY, 14853, USA; 607-255-1701; 607-255-2644; tis1@cornell.edu

Settles, Mark; University of Florida, Horticultural Sciences Department, 1301 Fifield Hall, PO Box 110690, Gainesville, FL, 32611, USA; 352-392-7571; 352-392-5653;
amsettles@ifas.ufl.edu

Sevilla P., Ricardo; Programa de Maiz, Univ Nacional Agraria, Aptdo 456, La Molina, Lima, PERU; 51-14 495647; 51-14 495670

Shadley, Jeff and Gwen Kill-; 7018 Chestnut St., Milwaukee, WI, 53213-2742, USA

Shah, Trushar; CIMMYT, Km 45 Carretera MexVeracruz, El Batan, Texcoco 56130, Mexico; tm.shah@cgiar.org

Shamina, Zlata; Academy of Sciences, K. A. Timiryazev Inst. Plant Phys., Botanicheskaya 35, 127276 Moscow, RUSSIA

Shands, Henry; USDA-ARS, 1111 S. Mason Street, Fort Collins, CO, 80521-4500, USA; 970-495-3200; 970-221-1427

Shang, Jin; Lynx Therapeutics, 25861 Industrial Blvd, Hayward, CA, 64545, USA; 510-670-9436; 510-670-9302

Shannon, Laura; University of Wisconsin - Madison, 1553 Adams St, Madison, WI, 53711, USA; Ishannon@wisc.edu

Shao, Qi-Quan; Academia Sinica, Genetics Institute 917 Bldg., Datun Road, Andingmen Wai, Beijing 100101, CHINA

Sharopova, Natalya; 220 Biological Science, Univ of Minnesota, Saint Paul, MN, 55108, USA; 612-624-9230/1771; sharo002@tc.umn.edu

Sharp, Peter; Plant Breeding Institute, University of Sydney, Cobbitty Road, Cobbitty NSW 2570, AUSTRALIA; 61-46-512-600; 61-46-512-578

Sharp, Robert; 1-87 Agriculture, University of Missouri, Dept of Agronomy, Columbia, MO, 65211, USA; ; sharpr@missouri.edu

Shaver, Donald L; Western Corn Genetics Co., 20250 Palou Dr., Salinas, CA, 93908, USA; 831-455-1492; 831-455-0467

Shaw, Janine; Univ of Florida, P.O. Box 110690, Gainesville, FL, 32611, USA; 352-392-6479

Shcherbak, Victor; Krasnodar Res Inst Agric, c/o Zeneca Moscow, Bolshoi Strochenovski Pereulok, Moscow 113054, RUSSIA; 7-503-2306111; 7-503-2306119

Sheehan, Moira J; Cornell University, 403A Bradfield Hall, Ithaca, NY, 14853, USA; 607-254-6747; mjs224@cornell.edu

Sheen, Jen; Dept. of Molecular Biology, Wellman 11, MGH, Boston, MA, 02114, USA; 617-726-5916; 617-726-6893; sheen@frodo.mgh.harvard.edu

Shen, Binzhang; Waksman Institute, Rutgers Univ, 190 Frelinghuysen Rd, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735; bzshen@waksman.rutgers.edu

Shen, Bo; Pioneer HiBred International, 7300 NW 62nd Avenue, Johnston, IA, 50131-1004, USA; bo.shen@pioneer.com

Shen, Daleng; Fudan University, Inst. of Genetics, Shanghai 200433, CHINA

Shen, Jennie; P.O. Box 80402, E402/4255, DuPont Co., Wilmington, DE, 19880-0402, USA; (302)695-1246; (302)695-4296; jennie.b.shen@usa.dupont.com

Shen, Yu-Wei; Zhejiang Agricultural University, Institute of Nuclear-Agric. Science, Hangzhou, Zhejiang 310029, CHINA

Shen, Zong-Tan; Zhejiang Agricultural University, Dept. of Agronomy, Hangzhou, Zejiang 310029, CHINA

Shendelman, Josh; lowa State University, 1112 SW 47th Circle, Ankeny, 1A, 50023, USA; jshendel@iastate.edu

Sheridan, William; University of North Dakota, Biology Department, PO Box 9019, Grand Forks, ND, 58202, USA; 701-777-4479 or -4705; 701-777-2623;
bill_sheridan@und.nodak.edu

Sheridan Seedroom; Biology, Univ North Dakota, Grand Forks, ND, 58202-9019, USA

Shi, Liang; Novartis Agric Discovery Inst, 3115 Merryfield Row, Ste 100, San Diego, CA, 92121, USA; 858-812-1025; 858-812-1097; liang.shi@syngenta.com

Shi, Xinhui; University of Toledo, Dept of Biol Sci Ms 601, Toledo, OH, 43606, USA; xshi2@yahoo.com

Shiga, Toshio; Sakata Seed Corp, Plant Bio Center, SAKATA SEED Corp, 358 Uchikoshi Sodegaura, Chiba 299-02, JAPAN; 438-75-2369

Shigemori, I; Chusin Agr. Exp. Stn., Sooga Shiojiri, Nagano 399-64, JAPAN

Shin, Kyungju; University of Missouri Columbia, 101 Tucker , Columbia, MO, 65211, USA; ksgw3@mizzou.edu

Shiobara, Fumio; One Bungtown Rd, PO Box 100, Cold Spring Harbor Lab, Cold Spring Harbor, NY, 11724, USA; 516-367-8827; 516-367-8369

Shockley, Arthur; University of Georgia 4505 Miller Plant Sci Bldg , Athens, GA, 30609, USA; (706) 542-1857; ashockley@plantbio.uga.edu

Short, Kent; Carnia Seed (Pty) Ltd., P.O. Box 7424, Petit 1512, SOUTH AFRICA; (011)965-1905; (011)965-1906

Shotwell, Mark A; Dept of Biology, 123 Vincent Science Hall, Slippery Rock Univ, Slippery Rock, PA, 16057-1326, USA; 724-738-2476; 724-738-4782;
mark.shotwell@sru.edu

Shu, Guoping; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Johnston, IA, 50131-1004, USA; 515-253-5733; guoping.shu@pioneer.com

Shukla, Vipula; Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, IN, 46268, USA; vkshukla@dow.com

Shunk, Rene; Director Bus Devel Corn Proc Res, National Corn Growers Assoc., 632 Cepi Drive, Chesterfield, MO, 63005, USA; 636-733-9004; 636-733-9005;
shunk@ncga.com

Sichuan University; Biology Dept. Library, Chengdu, Sichuan, CHINA

Sickau, Diane; B426 Agronomy Hall, lowa State University, Ames, IA, 50011, USA; dmsickau@iastate.edu

Siddiqui, Hamood; 387, Mir Colony, Tandojam 70050, Sindh, PAKISTAN; 92-221-765759; 92-221-810352

Siddiqui, Khushnood; Int Assoc for Promotion of New, Genetical Approaches to Crop Imp, 387 Talpur Colony, Tandojam Sind, PAKISTAN; 92 2233-5759; 92 2233-5728

Sidhu, Gaganpreet; Comnell University, 403 Bradfield Hall, Ithaca, NY, 14853, USA; gks27@cornell.edu

Sidorenko, Lyudmila; University of Arizona, Dept of Plant Sciences, 303 Forbes, Tucson, AZ, 85721, USA; 520-621-8964; lyudmila@ag.arizona.edu
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Silva, H. Sofia; University of lllinois, UrbanaChampaign, 202 E Gregory, Apt 301, Champaign, IL, 61820, USA; ssilva@illinois.edu

Silverthorne, Jane; National Science Foundation, 4201 Wilson Blvd, Arlington, VA, 22230, USA; 703-292-8470; 703-292-9062; jsilvert@nsf.gov

Simcox, Kevin; Pioneer Hi-Bred Intl Inc., 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-4178; 515-270-3444; kevin.simcox@pioneer.com

Simmons, Carl; Pioneer HiBred International Inc A Dupont Compan, 7300 N.W. 62Nd Avenue, Johnston, 1A, 50131, USA; 515 270 5949; carl.simmons@pioneer.com

Simmons, Kay; USDA ARS, 5601 Sunnyside Ave, Beltsville, MD, 20705, USA; 301-504-5560; 301-504-6191; kws@ars.usda.gov

Sims, Lynne; Trait & Technology Development, Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave/P.O. Box 1004, Johnston, IA, 50131-1732, USA; 515-270-3652; 515-270-3367;
lynne.sims@pioneer.com

Singh, Asheesh; Crop Science Building, University of Guelph, Guelph, ON N1G2W1, CANADA; asheesh@uoguelph.ca

Singh, Manjit; Institut de Recherche pour le Developpment, Ird 911 Av Agropolis, Montpellier 34394, France; manijit.singh@mpl.ird.fr

Singh, Narinda Kumar; Department of Genetics and Plant Breeding, College of Agriculture, G. B. pant University of Agriculture and Technology (Udhamsingh Nagar),
Pantnagar-263145, Uttarakhand, INDIA; narendraksingh2@rediffmail.com

Singletary, George; Pioneer HiBred Intl., 7300 Nw 62Nd Ave., Johnston, 1A, 501311004, USA; 515-270-5994; 515-254-2619; george.singletary@pioneer.com

Sinha, Neelima; Section of Plant Biology, Division of Biological Sciences, University of California, Davis, CA, 95616, USA; 530-754-8441; 530-752-5410;
nrsinha@ucdavis.edu

Sinibaldi, Ralph; 1780 Acacio Ct., Fremont, CA, 94536, USA; 510-794-6410

Sisco, Paul; 85 Stoney Hill Court, Asheville, NC, 28804-1118, USA,; (828) 645-3410; phsisco@gmail.com

Sito, Fernando; Inst Invest Agronomica, Avenida Deolinda Rodrigues Km5, Cx. P. 2104, Luanda, ANGOLA; ++244 (91) 212490; ++244 (2) 351668; fsito@nexus.ao

Skalla, Dale; Syngenta Biotechnology Inc., PO Box 12257, 3054 Cornwallis Road, Research Triangle Park, NC, 27709, USA; dale.skalla@syngenta.com

Skendzic, Elizabeth; Uinv Wisconsin, Parkside, Biol Sci, 900 Wood Rd, PO Box 2000, Kenosha, WI, 53141-2000, USA; 414-595-2459; 414-595-2056

Skibbe, David; Department of Biology, 385 Serra Mall, Stanford University, Stanford, CA, 94305-5020, USA; skibbe@stanford.edu

Skinner, Debra; Purdue University, 2401 Peppertree Pl, Champaign, IL, 61822, USA; dskinnr@illinois.edu

Skirpan, Andrea; Pennsylvania State University, 208 Mueller Lab, University Park, PA, 16802, USA; als152@psu.edu

Sleper, David; Agronomy Dept, 210 Waters Hall, University of Missouri, Columbia, MO, 65211, USA; 573-882-7320; 573-882-1467; sleperd@missouri.edu

Slewinski, Thomas; Pennsylvania State University, 616 Mueller Lab, Univeristy Park, PA, 16802, USA; tls315@psu.edu

Slotkin, Richard Keith; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 510-642-8058; 510-642-4995; slotkin@uclink.berkeley.edu

Smid, Matthew; University of Guelph Dept. Plant Agriculture 50 Stone Rd. W., Guelph ON N1G 2W1, CANADA

Smith, Alan; Dept Horticultural Science, 356 Alderman Hall, Univ. of MN, 1970 Folwell Av., Saint Paul, MN, 55108, USA; 612-624-9290

Smith, Alan; Univ Wisconsin, 1575 Linden Dr, Madison, WI, 53706, USA; 608-262-6521; 608-262-5217; alansmith@wisc.edu

Smith, Angela; Lehman College, CUNY, Biological Sci, Bronx, NY, 10468, USA

Smith, Dana; Pioneer Hi-Bred Internat. Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3147; 515-253-2125

Smith, Howie; Pioneer Hi-Bred International, 7300 NW 62nd Ave., P.O. Box 1004, Johnston, 1A, 50131-1004, USA; 515-270-3539; 515-270-4312; howie.smith@pioneer.com

Smith, James; PO Box 2132, Department Soil & Crop Sci, Texas A & M University, College Station, TX, 77843, USA; 979-845-8276

Smith, Jaya; 209 Johnson Hall, PO Box 646420, Washington State Univ, Pullman, WA, 99164-6420, USA; 509-335-7570; 509-335-8674

Smith, Laurie; University of California San Diego, 9500 Gilman Dr #0116, La Jolla, CA, 92093, USA; 858-822-2531/2558; 858-534-7108; Ismith@biomail.ucsd.edu

Smith, Margaret; Cornell Univ, 252 Emerson Hall, Dept of Plant Breeding, Ithaca, NY, 14853, USA; 607-255-1654; 607-255-6683; mes25@cornell.edu

Smith, Shavannor; Kansas State University, 4024 Throckmorton Hall, Manhattan, KS, 66502, USA; 785-532-2328; ssmith@plantpath.ksu.edu

Smith, Stan; HCR 67, PO Box 20, Soutland, MO, 65567, USA; 573-765-5149

Smith, Steve; Pioneer Hi-Bred Internatl, P.O. Box 1004, Johnston, 1A, 50131-9410, USA; 515-270-3353; 515-270-4312; stephen.smith@pioneer.com

Smith-White, Brian; NIHNLMNCBI, 534 Compassion Drive, Martinsburg, WV, 25401, USA; smtwhite@ncbi.nim.nih.gov

Snape, John; JI Centre, Norwich Research Park, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-450000; 44-1603-4502241; john.snape@bbsrc.ac.uk

Sobral, Bruno; Bioinformatics Institute, Virginia Tech, Fralin Biotechnology Center, West Campus Drive , Blacksburg, VA, 24061-0106, USA; 540-231-9808; 540-231-9882

Soderlund, Carol; Plant Science Department, 303 Forbes Building, University of Arizona, Tucson, AZ, 85721, USA; (520) 626-9600; (520) 626-4272;
cari@genome.arizona.edu

Sofi, Parvaze; DEPT. OF PLANT BREEDING & GENETICS, University of Agricultural Sciences and Technology of Kashmir, SKUAST-K, SHALIMAR, 191121 J&K,
SHALIMAR 191121, Kashmir, 191121, INDIA; phdpbg@yahoo.com

Sokolov, Victor; Institute of Cytology and Genetics, Russian Academy of Sciences, Lavrentjev str., 10, Novosibirsk 630090, RUSSIA; 383-2-33-34-71; 383-2-33-12-78;
sokolov@bionet.nsc.ru

Somers, David; Dept Agron & Plant Genet, University of Minnesota, 1991 Upper Buford Cir., Saint Paul, MN, 55108, USA; 612-625-5769; 612-625-1268

Somerville, Chris; Plant Biology Dept, Carnegie Institution, 290 Panama St, Stanford, CA, 94305, USA; 650-325-6857

Song, Rentao; School of Life Sciences, Shanghai University, 99 Shangda Road, Shanghai, 200444, CHINA; 86-021-66135163; rentaosong@staff.shu.edu.cn

Song, Xiangfu; China National Rice Research Institute, 171 Tiyuchang Road, Hangzhou 310006, CHINA

Song, Yunchun; Life Science College, Wuhan University, Wuhan 430072 P.R.O., CHINA; (027)7822712-4505; 7813833

Sorrells, Mark; Cornell University, Dept. of Plant Breeding & Biometry, 240 Emerson, Ithaca, NY, 14853, USA; 607 255 1665; 607 255 6683; mes12@cornell.edu

Sowinski, Steve; DuPont Crop Genetics, Dupont Experimental Station Bldg 353127D, Po Box 80353, Wilmington, DE, 198800353, USA; (302)631-2661;
stephen.g.sowinski@usa.dupont.com

Spangler, Lindsay; Penn State University, 116 Asi, University Park, PA, 16802, USA; Ims365@psu.edu

Spangler, Russ; Harvard Univ Herbaria, 22 Divinity Ave, Cambridge, MA, 02138, USA; 617-496-1566; 617-495-9484

Special Collections; 52 Ellis Library, University of Missouri, Columbia, MO, 65211, USA; 573-882-0076

Spielbauer, Gertraud; University of Florida, Hull Road, 1301 Fifield Hall, Gainesville, FL, 32611, USA; g_spielbauer@web.de

Springer, Nathan; University of Minnesota, 250 Biosciences, 1445 Gortner Ave, Saint Paul, MN, 55108, USA; springer@umn.edu

Springer, Patricia; Univ of California, Dept Bot and Plant Sci, Riverside, CA, 92521, USA; 909-787-5785/4549; 909-787-4437; patricia.springer@ucr.edu

St. Clair, Grace; Pioneer Hi-Bred Internat Inc, Trait & Technology Dept, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131-1004, USA

Stack, Stephen; Department of Biology, Colorado State University, Fort Collins, CO, 80523-1878, USA; 970-491-6802; 970-491-0649; sstack@lamar.colostate.edu

Staebell, Mark S; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131-1004, USA; 515-253-2148; 515-254-2619

Staiger, Chris; Dept. of Biological Sciences, Purdue University, 321A Hansen Bldg., West Lafayette, IN, 47907, USA; 765-496-1769; 765-496-1496;
cstaiger@pbilbo.bio.purdue.edu

Stam, Maike; SILS, University of Amsterdam, Science Park 904, Amsterdam, 1098 XH, NETHERLANDS; 31-205257655; m.e.stam@uva.nl

Stapleton, Ann; UNCW, 601 S College, Wilmington, NC, 28403, USA; (910) 962-7267; (910) 962-4066; stapletona@uncw.edu

Start, Mary Ann; Syngenta Seeds, 317 330Th Street, Stanton, MN, 550184308, USA; 507-663-7656; 507-645-7519; maryann.start@syngenta.com

Start, William; DeKalb Genetics, 62 Maritime Drive, Mystic, CT, 06355, USA; 860-572-5223; 860-572-5240

Stec, Adrian; University of Minnesota, Department of Agronomy and Plant Genetics, 1991 Upper Buford Circle, Saint Paul, MN, 55108, USA; 612-625-1208;
stecx002@umn.edu
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Steenbock Memorial Library; University of Wisconsin, 550 Babcock Drive, Madison, WI, 53706-1293, USA; 608-263-2047

Steffensen, D. M.; 506 Morrill Hall, Cell Biol, 505 S. Goodwin Ave, University of lllinois, Urbana, IL, 61801, USA; 217-333-3087; 217-244-1648; steffnsn@uiuc.edu

Stein, Joshua; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA,; steinj@cshl.edu

Stein, Lincoln; Cold Spring Harbor Lab, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 516 367 8380; 516 367 8389; Istein@cshl.edu

Stein, Nils; Inst Plant Genet Crop Plant Res, Department Genbank, AG MOM, Correnstr. 3, D-06466 Gatersleben, GERMANY; +49-39482-5522; +49-39482-5595

Stern, David; Boyce Thompson Institute for Plant Research, Tower Road, Ithaca, NY, 14853, USA,; (607)254-1306; (607)254-1242; ds28@cornell.edu

Stevens, Robyn; Manager, Research & Business Development, National Corn Growers Association, 632 Cepi Drive, Chesterfield, MO, 63005, USA; 636-733-9005;
stevens@ncga.com

Steward; Laboratory of Plant Molecular Breeding, Nara Institute of Science and Technology, 8916-5 Takayama-cho, lkoma-shi, Nara, 630-0101, JAPAN

Stinard, Philip; USDA/ARS, S123 Turner Hall, 1102 S. Goodwin Ave., Urbana, IL, 61801-4730, USA; (217)333-6631; (217)333-6064; pstinard@uiuc.edu

Stone, Bethany; Univ Missouri, Agronomy, 1-87 Agriculture, Columbia, MO, 65203, USA; 573-882-6320; 573-882-1469

Strable, Josh ; Cornell University, 648 E Johnson St. 4, Madison, W1, 53703, USA,; jjs369@cornell.edu

Strachan, Janice; US Dept of Agriculture, Plant Variety Protection Office, NAL Bldg, Rm 400 10301 Baltimore Ave, Beltsville, MD, 20705, USA

Strobel, Jonathan; DuPont, Experimental Station E353133D, Wilmington, DE, 198800353, USA; john.s.strobel@usa.dupont.com

Stromberg; Virginia Tech University, Agronomy Department, Blacksburg, Virginia, 24061, USA; elstrom@vt.edu

Strosnider, Robert; #6 Spruce Acres, Penn Yan, NY, 14527, USA; irenestr@verizon.net

Stuber, Charles; Dept of Genetics, North Carolina State Univ Box 7614, 3513 Gardner Hall, Raleigh, NC, 27695-7614, USA; 919-515-5834; 919-515-3355;
cstuber@ncsu.edu

Studer, Anthony; University of Wisconsin - Madison, 425 Henry Mall, Genetics/Biotech Building 5210, Madison, MO, 53706, USA; studer@wisc.edu

Styles, E. D.; Biology, Univ of Victoria, PO Box 3020, Victoria BC V8W 3N5, CANADA; 250-477-4337; styles@uvic.ca

Subbaiah, Chalivendra; Dept. Biology, 1878 Campus Delivery, Colorado State University, Fort Collins, CO, 82501, USA; schalivendra@hotmail.com

Subota, IY; Insitute of Plant Physiology and Biochemistry, P.O. Box 1243, Irkutsk 664033, Russia

Sudupak, Mehmet Ali; Bozok University, Faculty of Arts and Sciences,, Department of Biology,, Erdogan Akdag Campus, YOZGAT, 66200, Tukey; 05366126790;
03542421022; mali.sudupak@bozok.edu.tr

Sudwestsaat GbR; Benshurst 2, 77839 Lichtenau, GERMANY; 0621/78 60 27; 0621/781192

Sullivan, Hillary; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA, 50131-1004, USA; 512-270-4369; 515-253-3367; hillary.sullivan@pioneer.com

Sullivan, Sue; Garst Seed Co., PO Box 8, Kunia, HI, 96759, USA; 808-688-1477; 808-688-1479

Sullivan, Tom; Pediatrics Department, Clinical Science Center H4/444, 600 Highland Ave., University of Wisconsin, Madison, W1, 53792, USA; tdsulliv@wisc.edu

Sun, Chongrong; Fudan University, Dept. of Biochem., Handan Road 220, Shanghai 200433, CHINA

Sun, Yuejin; Dow AgroSciences 9330 Zionsville Rd , Indianapolis, IN, 46268, USA; (317) 337-3630; ysun@dow.com

Sundaresan, Venkateran; Univ of California, LSA 1002, One Shields Ave, Davis, CA, 95616, USA; 530-754-9677; 530-752-5410; sundar@ucdavis.edu

Sundberg, Marshall; Div Biol Sciences, Emporia State Univ, 1200 Commercial St, Emporia, KS, 66801, USA; 316-341-5605; 316-341-6055; sundberm@esumail.emporia.edu

Sung, Tong Ming; Dept of Agronomy, Beijing Agric Univ, 912 Research Building, Beijing 100094, CHINA; 86-010-62891851; 010-62891055

Suprasanna, P.; Plant Biotechnology Division, Bhabha Atomic Research Centre, Trombay, Bombay 400 085, INDIA; 91-22-556-0750

Suresh, Jayanti; Dept. of Agronomy, 513 Borlaug Hall, 1991 Buford Cr., Saint Paul, MN, 55108, USA,; (612)625-1208

Surridge, Christopher; MacMillan Publishers, Porters South, 4-6 Crinan St, N19XW London, UNITED KINGDOM; 44-020-7843-4566; 44-020-7843-4596;
c.surridge@nature.com

Suttie, Janet; CIBA, PO Box 12257, 3054 Cornwallis Rd, Research Triangle Park, NC, 27709-2257, USA

Suzuki, Masaharu; University of Florida, 2235 Fifield Hall, Gainesville, FL, 32611, USA; 352-392-1928; 352-392-6479; msuzuki@mail.ifas.ufl.edu

Sveriges lan. bibliotek; Ultunabiblioteket, Forvarvssektionen/Per, Box 7071, S-750 07 Uppsala, SWEDEN; 46 18 67 1090; 46 18 67 2853

Swaggart, Kayleigh; Truman State Univesity Magruder Hall 3064 , Kirksville, MO, 63501, USA; kas935@truman.edu

Swaminathan, Kankshita; University of lllinois 818 West Hill Street, Urbana, IL, 61801, USA; kank@uiuc.edu

Swiecicki, W.K.; Polish Academy of Sciences, Institute of Plant Genetics, ul. Strzeszynska 34, 60-479 Poznan, POLAND; 48-61-8233-511; 48-61-8233-671;
wswi@igr.poznan.pl

Sylvester, Anne; University of Wyoming, 1000 East University Ave, Dept of Molecular Biology 3944, Laramie, WY, 82071, USA; 307-766-4993; 307-766-2851;
annesyl@uwyo.edu

Symanietz, Tim; Syngenta, 2369 330Th St, Slater, IA, 50244, USA; (515) 685-5265; tim.symanietz@syngenta.com

Szalma, Stephen; 2523 Gardner Hall, NC State University, Raleigh, NC, 27695-7614, USA; (919) 513-1475; steve@szalma.com

Szick, Kathy; Bot Plant Sci, UC Riverside, Riverside, CA, 92521, USA

Tadmor, Yaakov; Agricultural Research Organization,, Volcani Center,, P.O.B. 6, Bet-Dagan, 50250, ISRAEL; +972-4-9539548; +972-4-9836936

Tagliani, Laura; Pioneer Hi-Bred Internat Inc, PO Box 1004, Johnston, IA, 50131-1004, USA; 515-270-4188; 515-270-3367

Taguchi-Shiobara, Fumio; Dept of Biochemistry, National Inst Agrobiol Sci, Tsukuba, Ibaraki 305-8602, JAPAN; 81-298-38-8388; 81-298-38-8397; fstagu@affrc.go.jp

Taillardat, Alain; SES Seeds, Mulsans, 41500, Loire-et-cher 41, FRANCE

Takacs, Elizabeth; Cornell University, 412 Mann Library, Ithaca, NY, 14853, USA; emt32@cornell.edu

Tan, Bao-Cai; EG02, Science Center East Block AoE/IPMBAB, Department of Biology, Chinese University of Hong Kong, Shatin, Hong Kong, China; 852-2696-1272; 852-
2603-6382; betan@cuhk.edu.hk

Tan, C. C. (Jia Zheng); Fudan University, Inst. of Genet., Shanghai 20043, CHINA

Tan, Yifang; Botany Dept, The University of HongKong, Pokfulam Road, HongKong, CHINA

Tang, Zhonghui; State Key Lab of Crop Genetic Improvement Huazhon, State Key Lab of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070,
China; zhonghui.tang@gmail.com

Tanurdzic, Milos; Purdue Univ, HANS311, West Lafayette, IN, 47907, USA; 765-496-1496; 765-496-1496

Tao, Quanzhou; 320 Yue-Yang Road, Shanghai 200031, CHINA; 86-21-4374430; 86-21-4378357

Taramino, Graziana; DuPont Crop Genetics, Dupont Crop Genetics Experimental Station E353106, Rt 141  Henry Clay, Wilmington, DE, 19880, USA;
graziana.taramino@cgr.dupont.com

Tascilar, Derya; bo Osman Cad. S8mer Mah.59. Sok. Cile Ap. No:7/5 Seyhan, Adana, TURKEY; 903514818; deryaayar@may.com.tr

Tatout, Christopher; Biogemma, 24 Avenue des Landais, Aubiere 63170, FRANCE; 33-4-73-42-79-73; 33-4-73-42-79-81; christophe.tatout@biogemma.com

Tausta, Susan; Dept of MB&B, 205 Hall-Atwater Labs/Lawn Ave, Wesleyan Univ, Middletown, CT, 06459, USA; 860-685-3373

Tayengwa, Reuben; University of Florida Cancer &amp; Genetics Research Complex 1376 Mowry Rd Rm 235, Gainesville, FL, 32610, USA; reubent@ufl.edu

Taylor, Brian; Dept of Biology, Texas A&M Univ, College Station, TX, 77843-3258, USA; 979-845-7754; 979-845-2891

Taylor, Carla; Pioneer HiBred International 7200 NW 62nd Ave , Johnston, 1A, 50131, USA; (515) 334-6756; carla.taylor@pioneer.com

Taylor, Loverine; Genetics & Cell Biology, 301 Science Hall, Washington State University, Pullman, WA, 99164-4234, USA; 509-335-3612; 509-335-8690; Itaylor@wsu.edu

Taylor, Phil; Monsanto, 700 Chesterfield Parkway W, Chesterfield, MO, 63017, USA; phil.taylor@monsanto.com
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Taylor, W. C.; CSIRO, Division of Plant Industry, G.P.O. Box 1600, Canberra ACT 2601, AUSTRALIA; (61-6)246-5223; (61-6)246-5000

Techen, Natascha; Univ Hamburg, Inst Allgemeine Botanik, Ohnhorststrasse 18, D-22609 Hamburg, GERMANY; 49 40 822 82382; 49 40 822 82503

Technical Serv/Serials; Science Library, University of California Riverside, PO Box 5900, Riverside, CA, 92517-5900, USA

Tenbarge, FL; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN, 46320, USA; 219-473-2267; 219-473-6607

Tenborg, Robin; Pioneer Hi-Bred Intl, Inc, 733 NW 62nd Ave, Johnston, 1A, 50131-1004, USA; 515-270-5951; 515-253-2149

Tessaro, Michael; Raizada Lab, Dept of Plant Agriculture, Guelph N1G 2W1, Canada; mtessaro@uoguelph.ca

The Book House; 216 W. Chicago St., CADS2785377, P0999911015, Box S/O, Jonesville, MI, 49250-0125, USA; 517-849-2117; 517-849-4060; bhso@thebookhouse.com

Theissen, G.; Friedrich-Schiller-University Jena, Department of Genetics, Philosophenweg 12, 07743 Jena, Germany; ++ 49 (3641) 949550; ++ 49 (3641) 949552;
guenter.theissen@uni-jena.de

Theodoris, George; Plant Biol Dept, 111 Koshland Hall, Univ California, Berkeley, CA, 94720-3102, USA; 510-642-7085; 510-642-4995; gtheo@nature.berkeley.edu

Thiemann, Alexander; University Hamburg, Biozentrum KleinFlottbek, Ohnhorststrasse 18, 22609 Hamburg , Germany; alexander.thiemann@botanik.uni-hamburg.de

Thomas, Bruce; MCB 1 Shields Ave, Univ California, Davis, CA, 95616, USA; 530-752-0269; 530-752-1185

Thomas, Howard; IGER Cell Biology Dept, Plas Gogerddan, Aberystwyth, Dyfed SY23 3EB, , WALES

Thomas, Steve; Natl Renewable Energy Lab, 1617 Cole Blvd, Golden, CO, 80401, USA; 303-384-7775; 303-384-7752

Thomas Cooper Library; Serial Acquisitions-STO, 1ABM1638, Univ of South Carolina, Columbia, SC, 29208, USA; 803-777-3850; 803-777-6871; halli@gwm.sc.edu

Thompson, Beth; UCB Plant Gene Expression Center, 800 Buchanan Street, Albany, CA, 94710, USA; bethompson@berkeley.edu

Thompson, Richard; INRA-URGAP Legume Unit, BP 86510, 21065 DIJON, FRANCE; 33-380-693-141; 33-380-693-263; thompson@epoisses.inra.fr

Thompson, Teresa; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Dock B Building 33, Johnston, IA, 50131-1004, USA; 515-270-4305; 515-270-3444;
teresa.thompson@pioneer.com

Thompson, William; North Carolina State Univ, PO Box 7612, Raleigh, NC, 27695, USA; 919-515-7164; 919-515-3436; wftb@ncsu.edu

Thornsberry, Jeffry; Dept of Biology, Northwest Missouri State University, Maryville, MO, 64468, USA; 660-562-1812

Thornton, Kay; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131, USA; 515-270-5953; 515-270-3367; kay.thornton@pioneer.com

Tian, Feng; Cornell University, 175 Biotechnology Bldg, Ithaca, NY, 14853, USA,; ft55@cornell.edu

Tierney, Mary; Marsh Life Sciences Bldg., University of Vermont, Burlington, VT, 05405-0086, USA; 802-656-0434; mtierney@moose.uvm.edu

Tiffany, Doug; Corn Research, Pioneer Hi-Bred, Int., Rt. 8, Box 113A, Mankato, MN, 56001, USA; (507)625-3252; (507)625-6446; doug.tiffany@pioneer.com

Tikhonov, Alexander; CuraGen Corporation, 555 Long Wharf Drive, 13th FI., New Haven, CT, 06511, USA; 203-974-6330; 203-401-3351; atik1@yahoo.com.

Till, Bradley; Fred Hutchinson Cancer Res Ctr, 1100 Fairview Ave, N. A1-162, Seattle, WA, 98109, USA; 206-685-1949; 206-685-1728

Till, Sarah; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 552, Johnston, IA, 50131, USA; 515-270-5951; 515-270-3367; sarah.till@pioneer.com

Timmermans, Marja; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY, 11724, USA; 516-367-8835/6818; 516-367-8369; timmerma@cshl.edu

Timofejeva, Ljuda; University of California Berkeley, 345 LSA MCB UC Berkeley, Berkeley, CA, 947203200, USA,; ljuda_timofejeva@yahoo.com

Ting, Yu-Chen; Biology, Boston College, Chestnut Hill 67, Boston, MA, 02167, USA; 617-552-2736; 617-552-2011

Tingey, Scott; DuPontPioneer, P.O. Box 80353, Wilmington, DE, 198800353, USA; 302-631-2602; scott.v.tingey@pioneer.com

Tiwari, Khusi; Pioneer Hi-Bred International, Inc., 2300 Industrial Park Rd., NE, Cairo, GA, 39828, USA; khusi.tiwari@pioneer.com

Tochtrop, Cindy; Magruder Hall, Truman State Univ, Kirksville, MO, 63501, USA; 660-785-4083; 660-785-4045

Tolbert, Josh; Maize Genetics COOP Stock Center, USDA-ARS, S-11 Turner Hall, 1102 S. Goodwin Ave., Urbana, IL, 61801-4730, USA; 217-840-0230; jtolbert@uiuc.edu

Tomas, Adriana; Pioneer Hi-Bred International, 7300 NW 62d Ave, PO Box 1004, Johnston, IA, 50131-1004, USA; 515-253-2116; 515-253-2149

Tomes, Dwight; Agronomic Traits Gene Expression, Box 552, Johnston, IA, 50131-0052, USA; 515-270-3746; 515-334-4778; dwight.tomes@pioneer.com

Tomkins, Jeff; Clemson Univ Genom Inst, Room 100 Jordan Hall, Clemson, SC, 29634-5708, USA; 864-656-6419/6422; 864-656-3443; jtmkns@clemson.edu

Tomlinson, Chad; Washington University School of Medicine 4444 Forest Park Ave Campus Box 8501, Saint Louis, MO, 63108, USA; ctomlins@watson.wustl.edu

Tonelli, Chiara; University of Milan, Dept. of Genetics & Microbiology, Via Celoria 26, Milano 20133, ITALY; 39-02-26605210; 39-02-2664551; chiara.tonelli@unimi.it

Topp, Christopher; University of Georgia, Plant Biology Department, Athens, GA, 30602, USA; 706-542-1010; ctopp@plantbio.uga.edu

Torrecillas, Marcelo; Dept Prod Animal Fac Cienc Agr, Ruta 4, Km2 (1836), Llavallol, ARGENTINA; 54 11 4282 6263

Torres, Manuel; University of Georgia, Plant Genome Mapping Laboratory, Athens, GA, 30605, USA; mjtorres@uga.edu

Tracy, William; University of Wisconsin - Madison, 1575 Linden Dr, Madison, WI, 53706, USA; 608-262-2587; 608-262-5217; wftracy@facstaff.wisc.edu

Tremaine, Mary; Monsanto/Agracetus, Agracetus Campus, 8520 University Green, Middleton, WI, 53562, USA; 608-821-3446; 608-836-9710

Trimnell, Mary; 7301 NW 62nd Ave, Pioneer Hi-Bred International, PO Box 85, Johnston, IA, 50131-0085, USA; 515-270-3297; 515-270-3667; mary.trimnell@pioneer.com

Troyer, A. Forrest; University of lllinois, 611 Joanne Lane, Dekalb, IL, 60115, USA; 815-758-4375; 630-801-2345; atroyer@uiuc.edu

Tsai, Charles; Dept Bot, Natl Taiwan Univ, Taipei 10764, TAIWAN

Tsanev; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA

Tsiantis, Miltos; Univ Oxford, Dept Plant Sci, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM; 44-1865-275074

Tu, Zeng-Ping; Guangdong Acad. of Agric. Sciences, Rice Research Institute, Wushan, Guangzhou, Guangdong 510640, CHINA

Tuberosa, Roberto; University of Bologna, Dept Agroenvironmental Science Technology, Viale Fanin 44, Bologna 40127, Italy; tuberosa@agrsci.unibo.it

Tuerck, Jutta; Advanced Technol (cambridge) Ltd, 210 Science Park, Cambridge CB4 OWA, UNITED KINGDOM; 44-1223-420 284; 44-1223-423 448

Tuttle, Ann Marie; CIBA-Geigy Corp, PO Box 12257, Research Triangle Park, NC, 27709-2257, USA

Tyers, Randall; Plant Biol Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA, 94720-3102, USA; 510-642-7948; 510-642-4995; tyersome@nature.berkeley.edu

Tyrnov, Valery; Genetics Dept, 83 Astrakhanskaya Str, Saratov State University, Saratov 410026, RUSSIA; (845-2)240446

Uhr, David; Northrup King Co., 340 Southside Drive, Henderson, KY, 42420, USA; (502)827-5787; (502)827-5703

Ujiie, Katsuhiro; HOKUREN Naganuma Res. Stn., Minami-2, Higashi-9, Naganuma-Cho, Yuubari-Gun, Hokkaido 069-1316, JAPAN; 01238-8-3330; 01238-8-3200

Ulrich, James; Cargill, 2600 W. Galena Blvd, Aurora, IL, 60506, USA; 630-801-2324; 630-801-2345

Ulrich, Valentin; P.O. Box 451, Morgantown, WV, 26506, USA; 304-292-5262

Unger Wallace, Erica; lowa State University, 2204 Molecular Biology Building, Ames, 1A, 50011, USA; eunger@iastate.edu

Unger-Wallace, Erica; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3437; 515-270-3367; erica.unger-
wallace@pioneer.com

Univ Georgia Libraries; Acquisitions Dept, Serials Section, Athens, GA, 30602, USA

Universitat Hamburg; Institut Allgemeine Botanik, Bibliothek, Ohnhorststrasse 18, D-22609 Hamburg, GERMANY; (0049)40-428-16-256; 0049-40-428-16

University of Missouri-Columbia; 52 Ellis Library - Serials, 1020 Lowry St., Columbia, MO, 65201-5149, USA; 573-882-9159; 573-884-5243

Uphaus, James; AgReliant Genetics, 4640 East State Road 32, Lebanon, IN, 46052, USA; (765) 482-9833; jim.uphaus@agreliantgenetics.com

USDA Nat Agric Library; Current Serial Records - CSR Room 002, 10301 Baltimore Blvd, Beltsville, MD, 20705-2351, USA

USDA Nat Agric Library; Current Serial Records - CSR, Room 002 (copy 2), 10301 Baltimore Blvd, Beltsville, MD, 20705-2351, USA

Valdez, Gregorio; Lehman College CUNY, Biology Dept c/o Elli Wurtzel, 250 Bedford Park Blvd West, Bronx, NY, 10468, USA

Valdivia, Elene; Penn State University, 208 Mueller Lab, Depts of Biology/Plant Physiology, University Park, PA, 16802, USA; 814-865-9131

Valentin, Henry; Monsanto, 700 Chesterfield Parkway North, Saint Louis, MO, 63198, USA; 314-737-6478; 314-737-6759; henry.e.valentin@monsanto.com
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Vales, M. Isabel; 107 Crop Sci Bldg, Univ Oregon, Corvallis, OR, 97331, USA; 541-737-3539; 541-737-1589; isabel.vales@orst.edu

Vallabhaneni, Ratnakar; Lehman College of the City University of NewYork, 250 Bedford Park Blvd W, Bronx, NY, 10468, USA; ratnakarvallabhaneni@yahoo.com

Vallejo, Veronica; Michigan State University, A247 Plant & Soil Sciences Bldg, East Lansing, M, 48826, USA; vallejor@msu.edu

Vallejos, Eduardo; University of Florida, 1143 Fifield Hall, Gainesville, FL, 32611, USA; 352-392-1928; 352-392-6479

Vallejos, Ruben; CEFOBI, Univ Nac de Rosario, Suipacha 531, 2000 Rosario, ARGENTINA; 54-41-371955; 54-41-370044

Van Deynze, Allen; Seed Biotechnology Center, University of California, One Shields Avenue, Davis, CA, 95616, USA; (530) 754-6444; (530) 754-7222;
avandeynze@ucdavis.edu

van Eldik, Gerben; Bayer BioScience N.V., Technologiepark 38, 9052 Gent, BELGIUM; 32 9 243 05 41; 32 9 383 67 31; gerben.vaneldik@bayercropscience.com

van Haaren, Mark; Keygene NV, Argo Business Park, Wageningen 6700 AE, NETHERLANDS; 31.317.424121; 31.317.424939; mark.van-haaren@keygene.com

Van Heeckeren, Wim; Inst Molec Biol, Univ of Oregon, Eugene, OR, 97403-1229, USA

Van Montagu, M.; Lab Genetics, K L Ledeganckstr 35, B-9000 Gent, BELGIUM; 32-9-264.51.70; 32-9-264.53.49

van Nocker, Steve; Dept Horticulture, 390 Plant Soil Sci Bldg, Michigan State Univ, East Lansing, MI, 48824, USA; 517-432-7133/7134; 517-432-3490

Van Schaik, N.; Dept Genetics/U Witwatersrand, PO Wits 2050, SOUTH AFRICA; (011) 716-2125; 27-11-403-1733

van Staden, Derick; Research Centre for Plant Growth and Development, School of Botany and Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville,
3209, SOUTH AFRICA; 27 0 33 4131131; 27 0 33 4171208

Van Toai, Tara; USDA/ ARS, 590 Woody Hayes Dr, Columbus, OH, 43210, USA; tara.vantoai@ars.usda.gov

van Wijk, Rik; KEYGENE N.V, P.O. Box 216, 6700 AE Wageningen, NETHERLANDS; Tel. (+31) 317 46 68 66; (fax). (+31) 317 42 49 39

Vandenhirtz, Joerg; LemnaTec, 18 Schumanstr., Wuerselen, 52146, GERMANY; +49 (0)2405 4126-12; +49 (0)2405 4126-26 ; joerg@lemnatec.de

Vanderslice, Olin; Vanderslice Enterprises, Lake Viking, 106 Mooney Drive, Gallatin, MO, 64640-6340, USA; 660-663-2946

Vantoai, Tara; USDA-ARS-MWA, 590 Woody Hayes Dr, Columbus, OH, 43210, USA; 614-292-9806; 614-292-9448; vantoai.1@osu.edu

Varagona, Rita; Monsanto Co., 02B, 800 N. Lindbergh Blvd., Saint Louis, MO, 63167, USA; 314-694-2007; 314-694-7729; rita.j.varagona@monsanto.com

Varala, Kranthi; UIUC, 190 Nsrc, 1101 E Peabody Dr, Urbana, IL, 61801, USA; 217-265-6988; kvarala2@uiuc.edu

Varotto, Serena; University of Padova, Dep. Environmental Agronomy , Agripolis Viale Della Universita 16, Legnaro 35020, Italy; serena.varotto@unipd.it

Vasil, Indra; Laboratory of Plant Cell & Molecular Biol, 1143 Fifield Hall, University of Florida, Gainesville, FL, 32611, USA; 352-392-1193; 352-392-9366; ivasil@ufl.edu

Vaske, David; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, Johnston, IA, 50131, USA; 515-334-4640; 515-270-3367

Vasudevan, Srividya; University of California Berkeley, Department of Molecular and Cell Biology, Berkeley, CA, 947203200, USA,; srividya@berkeley.edu

Vaudin, Mark; Monsanto Company, Mail Zone N3SA, 800 North Lindbergh Boulevard, Saint Louis, MO, 63167, USA; 314-694-3866; 314 694 7826;
mark.vaudin@monsanto.com

Vazquez-Ramos, JM; UNAM, Facultad de Quimica Edificio B, Ciudad Universitaria, Mexico City 04510, DF, MEXICO; jorman@servidor.dgsca.unam.mx

Vega, Claudia; Facultad de Ciencias Agrarias UNMdP, Unidad Integrada INTA Balcarce, CC 276, 7620 Balcarce, ARGENTINA; 0223-4736146; clavega@mdp.edu.ar

Veillet, Stanislas; Cargill, Lab Biotech Veg, PO Box 17, Centre de Boissay, Etavipes, FRANCE; 332-3790 4126

Veit, Bruce; Dept Biol and Biotech, Massey Univ, Private Bag 11222, Palmerston North, NEW ZEALAND

Veldboom, Lance; PO Box 839, Holden's Foundation Seeds, L.L.C., Williamsburg, IA, 52361, USA; 319-668-1100; 319-668-2453

Verde, Luis Abel; lowa State Univ, 1010 Agronomy Hall, Ames, IA, 50011, USA; 515-294-5755; 515-294-3163

Vergne, Phillippe; RCAP, ENS-Lyon, 46 Allee d'ltalie, 69364 Lyon cedex 07, FRANCE; 33/72-72-86-08; 33/72 72 86 00; philippe.vergne@ens-lyon.fr

Vermerris, Wilfred; Agronomy Department, IFAS, University of Florida Genetics Institute, Cancer & Genetics Research Complex Rm 237, 1376 Mowry Road, Gainesville, FL,
32610-3610, USA; 352-273-8162; wev@ufl.edu

Vernadsky Sci Library; P.O. Box 830673, Birmingham, AL, 35283, USA

Vernoud, Vanessa; RDP, 46 Allee lItalie, Lyon 69364 cedex07, France; vanessa.veroud@ens-lyon.fr

Viccini, Lyderson; Dept Biol, Univ Fed Juiz de Fora, Campus Universitario, 36036-330 Juiz de Fora-MG, BRAZIL; 032-231-1998

Vidakovic, Mirceta; Maize Research Institute, Slobodana Bajica 1, 11080 Zemun, Belgrade, YUGOSLAVIA; 381-11-617434; 381-11-197890

Vielle-Calzada, Jean-Philippe; Langebio Cinvestav, Km 9.6 Libramiento Norte Carr IrapuatoLeon, Irapuato 36500, Mexico; (52-462) 623 96 00; (52-462) 624 58 49;
vielle@ira.cinvestav.mx

Vienna Int Centre Library; Serial Acquisitions, PO Box 100, A-1400 Vienna, AUSTRIA

Viesselmann, Leah; University of Wisconsin - Madison, Dept of Agronomy, 1575 Linden, Madison, WI, 53706, USA; 417-704-5413; Iviesselmann@wisc.edu

Vincent, Leszek; Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-882-2674; 573-884-7850; leszek@missouri.edu

Violic, Alejandro; Vital Apoquindo 180, Santiago (Las Condes), CHILE; (562)229-0685; (562)735-5892

Viorica, Urechean; Agricultural Research Station, cod 1100, Sos. Balcesti, Nr. 14, Simnic - Craiova, ROMANIA

Viotti, Angelo; Ist Biol Biotecn Agraria, Via Bassini 15, 20133 Milano, ITALY; 39 02 23699437/9442; 39 02 23699411; viotti@ibba.cnr.it

Vitte, Clementine; UMR de Genetique Vegetale, Ferme du Moulan, Gif Sur Yvette 91190, France; cvitte@gmail.com

Vivek, Bindiganavile; CIMMYT, Lisboa 27, Apdo. Postal 6-641, Mexico 06600 D.F., MEXICO; 52 595 551 58

Vladova; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA

Vliegenthart, Alblert; Keygene NV, PO Box 216, 6700 AE Wageningen, NETHERLANDS; 31 317 46 6866; 31 317 42 4939

Vodkin, Lila Ott; 384 ERML, Dept Crop Sci, Univ lllinois, 1201 W. Gregory, Urbana, IL, 61801, USA; 217-244-6147; 217-333-9817; |-vodkin@uiuc.edu

Voelker, Rodger; Inst Molec Biol, Univ of Oregon, Eugene, OR, 97403, USA

Vogel, Julie; Dupont Co., PO Box 80353, Wilmington, DE, 19880-0353, USA; 302-695-6947; 302-695-7361; julie.m.vogel@cgr.dupont.com

Vollbrecht, Erik; lowa State University, 2206 Molecular Biology, Ames, 1A, 50011, USA; 515-294-6755; vollbrec@iastate.edu

von Behrens, Inga; ZMBP, Auf Der Morgenstelle 28, Tuebingen 72076, Germany; inga.vonbehrens @zmbp.uni-tuebingen.de

Von Wettstein, D.; Dept Crop Soil Sci, Genet Cell Biol, Washington State Univ, Pullman, WA, 99164-6420, USA; 509-335-3635; 509-335-8674; diter@wsu.edu

Voytas, D.; Dept. of Botany, lowa State University, Ames, IA, 50011, USA; voytas@iastate.edu

Vroh B, Irie; Institute for Genomic Diversity, Cornell University, 175 Biotechnology Bldg, Ithaca, NY, 14853-2703, USA; 607 255 138

Vuylsteke, Marnik; Department of Plant Systems Biology, VIB, Technologiepark 927, Ghent 9052, BELGIUM; 32 (0) 9 381 84 59; 32 (0) 9 380 16 62;
marnik.vuylsteke@psb.ugent.be

Wageningen Agric Univ; Bibliotheek, 96740, Postbus 9100, 6700 HA Wageningen, NETHERLANDS

Wageningen Agric Univ; Bibliotheek, 48284, Postbus 9100, 6700 HA Wageningen, NETHERLANDS

Wahl, Ramon; Max-Planchk-Institute for terrestial Microbiology Karl von Frisch StraBe , 35043 Marburg Hessen, GERMANY; wahlra@mpi-marburg.mpg.de

Waines, J. Giles; Dept of Botany/Plant Sciences, University of California, Riverside, CA, 92521, USA; 909-787-3706; 909-787-4437

Walbot, Virginia; Stanford University, Stanford University, Stanford, CA, 943055020, USA; 650-723-2227; 650-725-8221; walbot@stanford.edu

Walden, David; Dept of Plant Sciences, Univ of Western Ontario, London N6A 5B7, CANADA; 519-661-3103; 519-661-3935; dwalden@uwo.ca

Walker, Elsbeth; Biology Dept, Morrill Science Center, Univ of Mass, Amherst, Amherst, MA, 01003, USA; 413-545-0861; 413-545-3243; ewalker@bio.umass.edu

Walker, John; Biol Sci, 308 Tucker Hall, Univ of Missouri, Columbia, MO, 65211, USA; 573-882-3583; 573-882-0123; walkerj@missouri.edu

Walker, Nigel; Institute of Molecular Biology, University of Oregon, Eugene, OR, 97403-1229, USA; 541-744-6273; nigel@molbio.uoregon.edu
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Walsh, Ellie; 190 Route 526, Allentown, NJ, 08501-2018, USA; ekw7@cornell.edu

Walsh, Justine; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA, 94720-3102, USA; 510-642-8058; 510-642-4995

Walton, Jonathan; DOE Plant Research Lab, Michigan State University, East Lansing, MI, 48824, USA; 517-353-4885; 517-353-9168; walton@msu.edu

Walton, Mark; LInkage Genetics, 2411 South 1070 West; Suite B, Salt Lake City, UT, 84119, USA; 435-975-1188; 435-975-1244

Wambach, Tina; University of Guelph, Crop Science Bldg, Guelph 00000, Canada; twambach@uoguelph.ca

Wan, Yuechun; Monsanto Agricultural Group, 700 N Chesterfield Pkwy - GG4H, Saint Louis, MO, 63198, USA; 314-537-6734

Wang, Andrew; Novartis Seeds Inc, 317 330th Street, Stanton, MN, 55018-4308, USA; 507-663-7658; 507-645-7519

Wang, Bin; Academia Sinica, Institute of Genetics, Beijing 100101, CHINA; 8610-64870491; 8610-64873428

Wang, Bing-Bing; lowa State Univ, 2128 Molec Biol Bldg, Ames, 1A, 50011, USA; 515-294-3136; 515-294-0345; icewater@iastate.edu

Wang, Daolong; Syngenta Seeds, 12101 Thorps Rd., Clinton, IL, 61727, USA; daolong.wang@syngenta.com

Wang, Fu-De; Dalian Inst Biotechnology, Liaoning Acad Agricultural Sci, Lingshui Road, Dalian, Liaoning 116023, CHINA

Wang, Guo-Ying; Institute of Crop Sciences Chinese Academy of Agr, Zhongguancun Nandajie 12, Haidian, Beijing 100081, CHINA; 86-10-62732012; gywang@cau.edu.cn

Wang, Hongyu; University of Minnesota, Agronomy & Plant Genetics Dept, 1991 Upper Buford Circle, Saint Paul, MN, 55108, USA; 515-254-2775; 515-254-2619;
kw07 @hotmail.com

Wang, Kan; lowa State University, Department of Agronomy, Ames, |A, 50011-1010, USA; 515-294-4429; 515-294-3163; kanwang@iastate.edu

Wang, Lei; Chinese Academy of Agricultural Sciences, 12 Zhong Guan Cun South Street, Beijing 100081, China; wanglei@caas.net.cn

Wang, Lizhen; Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN, 46268, USA; 317-337-5915; 317-337-5989; llwang@dow.com

Wang, PoHao; Penn State University, 116 Asi Bldg, University Park, Stata, PA, 16802, USA; puw116@psu.edu

Wang, Qinnan; National Natural Science Foundation, Dept. of Life Science, Beijing 100083, CHINA

Wang, Rachel; University of California - Berkeley, 345 Lsa Dept Of Molecular And Cell Biology, Berkeley, CA, 94720-3200, USA; 510-643-8277; 510-643-6791;
rachelcjw@berkeley.edu

Wang, Ronglin; Syngenta Agric Discovery Inst, 3115 Merryfield Row, San Diego, CA, 92121, USA; 858-812-1021; 858-812-1097

Wang, Tianyu; Institute of Crop Science Caas, 12 Zhongguancun South Street, Haidian District, Beijing 100081, China; wangtianyu@263.net

Wang, Wen Chang; Novartis, 3054 Cornwallis Rd, Research Triangle Park, NC, 27709, USA; 919-541-8580; 919-541-8585; wen.wang@syngenta.com

Wang, Xi-Qing; BASF Plant Science LLC, 26 Davis Drive, PO Box 13528, Research Triangle Park, NC, 27709, USA; (919) 547-2844; (919) 547-2423; xi-
ging.wang@basf.com

Wang, Xuelu; 303 Forbes Hall, Univ Arizona, Tucson, AZ, 85712, USA; 520-621-9154; 520-621-3692

Wang, Xun; RNA Dynamics, Novartis Agr Discovery Inst, 3115 Merryfield Row, Suite 100, San Diego, CA, 92121-1125, USA; (858) 812-1053; (858) 812-1097;
xun.wang@syngenta.com

Wang, Ya-hui; Academia Sinica, Inst. of Cell Biol., 320 Yo-Yang Road, Shanghai 200031, CHINA

Wang, Yibin; 2288 Molecular Biology Bldg, lowa State Univ, Ames, IA, 50011, USA; 515-294-2922; 515-294-0345

Wang, Yonggin; Ohio State University, 218 Rightmire Hall, 1060 Carmack Rd, Columbus, OH, 43210, USA; yonggin.W@gmail.com

Wang, ZeLi; Agronomy Department, Shandong Agricultural Univ Taian, Taian Shandong 271018, CHINA; (0538)8242657-8402; (0538)8221652; zZlwang@sdau.edu.cn

Wanous, Michael; Dept of Biology, Augustana College, 2001 S. Summit Ave, Sioux Falls, SD, 57197, USA; 605-336-4712; 605-336-4718

Warburton, Marilyn; USDA ARS, Corn Host Plant Resistance Research Unit, Box 9555, Mississippi State University, Starkville, 39762, USA; 662-325-7996;
marilyn.warburton@ars.usda.gov

Wardzala, Ellen; 2801 W Bancroft St, Univ Toledo, Toledo, OH, 43606, USA; 419-530-1538; 419-530-7737

Ware, Doreen; USDA ARS, Cold Spring Harbor Laboratory, 1 Bungtown Rd., Cold Spring Harbor, NY, 11724, USA; (516) 367-6979 ; ware@cshl.edu

Warner, Todd; Syngenta Seeds Inc., 317 330th St, Stanton, MN, 55017, USA; todd.warner@syngenta.com

Warren, Jana; Pioneer HiBred International Inc., 7250 Nw 62Nd Ave., P.O. Box 552, Johnston, IA, 501310552, USA; 515-270-4390; 515-270-4312;
jana.warren@pioneer.com

Wasserman, Bruce; Food Science Dept, Rutgers Univ, New Brunswick, NJ, 08903-0231, USA; 908-932-6776

Weaver, Sam; Quaker Oats Company, 617 West Main St., Barrington, IL, 60010-4113, USA; 847-304-2050; 847-304-2062

Weber, Allison; University of Wisconsin - Madison 5210 Genetics Biotechnology Ctr Bldg Doebley Lab 425 Henry Mall, Madison, WI, 53706, USA; allisonweber@wisc.edu

Weber, David; Emeritus, 2115 E Taylor St, Bloomington, IL, 61701, USA; 309-438-2685; 309-438-3722; dfweber@ilstu.edu

Weber, Gerd; University of Hohenheim, Fruwirthstr. 21, 70593 Stuttgart , Germany; 49 (711)459 2341; 49 (711)459 2343; weberg@uni-hohenheim.de

Weck, Edward; 6608 MINNETONKA BLVD, MINNEAPOLIS, MN, 55426-3453, USA; 507-663-1244

Weeks, Becky; lowa State University, 201 Abraham Dr, Ames, 1A, 50014, USA; rimauton@iastate.edu

Wegary, Dagne; Bako Research Center PO Box 3, Addis Ababa, ETHIOPIA; ++251 (7) 650465; ++251 (7) 650099; dwgissa@yahoo.com

Wei, Fusheng; University of Arizona, Keating Bldg, 1657 E Helen St, Tucson, AZ, 85721, USA; 520-626-9601; fushengw@genome.arizona.edu

Weil, Cliff; Purdue University, Purdue Agronomy, 915 West State St, W Lafayette, IN, 47907, USA; 765-496-1917; 765-496-2926; cweil@purdue.edu

Wen, Lan-Ying; Univ Florida, P.O. Box 110690, Gainesville, FL, 32611, USA; 352-392-6479

Wen, Tsui-Jung; lowa State University, 2035A Roy J. Carver Co-Laboratory, Ames, IA, 50011-3650, USA; 515-294-3541; 515-294-5256

Wendel, Jonathan; Department of Botany, Bessey Hall, lowa State University, Ames, IA, 50011, USA; 515-294-7172; 515-294-1337; jfw@iastate.edu

Wenxiong, Lin; Fujian Agricultural College, Dept. of Agronomy, Jingshan, Fuzhou, Fujian 350002, CHINA

Werr, Wolfgang; Institut fuer Entwicklungsbiologie, Universitaat zu Koeln, Gyrhofstr. 17, 50931 KOELN, GERMANY; 49 221 470 2619; 49 221 470 5164; werr@uni-koeln.de

Wessler, Susan; University of Georgia, Dept of Plant Biology, Athens, GA, 30602, USA; 706-542-1870; 706-542-3910; sue@plantbio.uga.edu

West, Darla; 253 Mellon Hall, Duguesne Univ, Dept Biol Sci, Pittsburgh, PA, 15282, USA; 412-396-4356; 412-396-5907

West, Dennis; Dept Plant and Soil Sci, Univ of Tennessee, Knoxville, TN, 37901-1071, USA; 423-974-8826; 423-974-7997; dwest3@utk.edu

Westhoff, Peter; Ins. Ent. Mol. Bio. Pflanzen, Heinrich-Heine-Univ Dusseldorf, D-40225 Dusseldorf, GERMANY; 49-211-81-12338; 49-211-81-14871; west@uni-
duesseldorf.de

Whalen, Richard; Dept of Biology, South Dakota State Univ, Brookings, SD, 57007, USA; 605-688-4553; 605-688-6677; richard.whalen@sdstate.edu

Whipple, Clinton; Cold Spring Harbor Laboratory, 1 Bungtown Rd, Cold Spring Harbor, NY, 11724, USA; 858-543-2514; cwhipple@biomail.ucsd.edu

White, Don; Crop Sciences, University of lllinois, N425 Turner Hall, MC 046, 1102 S Goodwin Ave., Urbana, IL, 61801, USA; (217) 333-1093; donwhite@uiuc.edu

White, Owen; Institute for Genome Sciences, University of Maryland School of Medicine Room 144A, 685 West Baltimore Street, HSF-I, Baltimore, MD, 21209,
USA; owhite@som.umaryland.edu

Whitt, Sherry; North Carolina State Univ, 2523 Gardner Hall, Raleigh, NC, 27695, USA; 919-513-2821; 919-515-3355

Whitwood, W.; Seneca hybrids/SVS, 5271 Flat Street, Hall, NY, 14463, USA; 716-526-5879; 716-526-5350

Wick, Sue; University of Minnesota, Dept. Plant Biology, 220 BioSciences Center, 1445 Gortner Ave., Saint Paul, MN, 5518-1095, USA; 612-625-4718; 612-625-1738;
swick@biosci.cbs.umn.edu

Widholm, Jack; Crop Sciences, Univ of lllinois, ERML, 1201 W. Gregory, Urbana, IL, 61801, USA; 217-333-9462; 217-333-4777; widholm@uiuc.edu

Widstrom, Neil; Coastal Plain Exp Sta, PO Box 748, Tifton, GA, 31793, USA; 912-387-2341; 912-387-2321; nwidstro@lifton.cpes.peachnet.edu
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Wiedemeier, Allison; Biol Sci, Tucker Hall, Univ of Missouri, Columbia, MO, 65211, USA; 573-884-6755

Wienand, Udo; University Hamburg, Biozentrum Klein Flottbek, University Hamburg, 22609 Hamburg , Germany; (49)40 428 16 501; (49)40 428 16 503;
wienand@botanik.uni-hamburg.de

Wierzba, Michael; Univ Arizona, 303 Forbes Hall, Tucson, AZ, 85721, USA; 520-621-9154

Wilkes, H. Garrison; Biology Deft, Univ of Mass/Boston, 100 Morrissey Blvd, Boston, MA, 02125-3393, USA; 617-287-6600; 617-287-6650

Willcox, Martha; 1738 Kilbourne Place Nw, Washington, DC, 20010, USA; 52(5)726-7559; mwillcox@earthlink.net

Williams, Alan; Univ California-Riverside, Botany & Plant Sciences Dept, Riverside, CA, 92521, USA; 909-787-6376; 909-787-4437

Williams, Mark; DuPont Crop Genetics Research, Experimental Station Bldg 353 RM 118E, Rt 141 & Henry Clay, Wilmington, DE, 19803, USA; 302-366-5245;
mark.e.williams@cgr.dupont.com

Williams, Pascale; Inst Molec Biol, 1370 Franklin Ave, Univ Oregon, Eugene, OR, 97403, USA; 541-346-2546; 541-346-5891; pascale@molbio.uoregon.edu

Williams, Robert; PO Box 294, Pittsfield, IL, 62363, USA; 217-285-2530

Williams, Rosalind; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA, 94720, USA

Williams, W. Paul; USDA-ARS-CHPRRU, Box 9555, Miss. State, MS, 39762, USA; 601-325-2735; 601-325-8441

Willman, Mark; Pioneer Hi-Bred Intl., 1-385 Kaumualii HWY., P.O. Box 609, Waimea, HI, 96796, USA; 808-338-8325; mark.willman@pioneer.com

Willmot, David; USDA-ARS, 301 Curtis Hall, University of Missouri, Columbia, MO, 65211-7020, USA; 573-884-9165; 573-884-7850

Wilson, Larissa; BASF Plant Science, 26 Davis Dr, Durham, NC, 27709, USA; 919-547-2560; larissa.wilson@basf.com

Wilson, Richard ; Washington University, 4444 Forest Park, Room 4127 Box 8501, Saint Louis, MO, 63108, USA; rwilson@wustl.edu

Wilson, William; Pioneer Hi-Bred International, Windfall Research Center, Windfall, IN, 46076, USA; 765-945-8217; william.wilson@pioneer.com

Wiltz, Benisha; University of Missouri, Biological Sciences, Tucker Hall, Columbia, MO, 65211, USA; blwyb5@mizzou.edu

Win, Hlaing; University of lllinois, 1363 N Lincoln Ave 3082, Urbana, IL, 61801, USA; hwin2@uiuc.edu

Wineland, Robin; Pioneer HiBred Int Inc, 810 Sugar Grove Ave, Dallas Center, 1A, 50063, USA; 515-270-5951; 515-253-2149; robin.wineland@pioneer.com

Wing, Rod; University of Arizona, Arizona Genomics Institute, TW Keating Bioresearch 1657 E Helen St, Tucson, AZ, 85721, USA; 520.626.9595; 520.621.7186;
rwing@ag.arizona.edu

Wingen, Luzie; Max-Planck-Inst Zuechtungsf, Abteilung Molek Pflanzengenetik, AG Theissen, Carl-von-Linne-Weg 10, Koeln D-50829, GERMANY; 49-221-5062-121

Winter-Vann, Ann Marie; CIBA Ag Biotech, PO Box 12257, Research Triangle Park, NC, 27709-2257, USA

Wise, Roger; USDA-ARS, lowa State University, Department of Plant Pathology, Ames, IA, 500111020, USA; 515-294-9756; 515-294-9420; rpwise@iastate.edu

Wisser, Randall; University of Delaware, Dept of Plant Soil Sciences, 152 Townsend Hall, Newark, DE, 19716, USA; riw@udel.edu

Witsenboer, Hanneke; Keygene - Applied Research, PO Box 216, Wageningen 6700 AE, Netherlands

Wittich, Peter; Keygene NV, PO Box 216, 6700 AE Wageningen, NETHERLANDS; 31 317 46 6866; 31 317 42 4939

Wolfe, Kenneth; Dept. of Genetics, University of Dublin, Trinity College, Dublin 2, IRELAND; 353-1-608-1253; 353-1-679-8558; khwolfe@tcd.ie

Wolfgruber, Thomas; University of Hawaii at Manoa, Agsci 218, 1955 EastWest Rd, Honolulu, HI, 96822, USA; tomwolf@hawaii.edu

Woll, Katrin; KWS SAAT AG, Grimsehlstr. 31, 37574 Einbeck, GERMANY; k.woll@kws.com

Wolters, Petra; DuPontPioneer, Dupont Crop Genetics, P.O. Box 80353, Wilmington, DE, 198800353, USA; petra.wolters@cgr.dupont.com

Wong, Ada; Department of Molecular and Cellular Biology, University of Guelph, Guelph ON N1G 2W1, Ontario, CANADA; awong01@uoguelph.ca

Wong, Cheryl; Truman State University Magruder Hall 3064 , Kirksville, MO, 63501, USA; ccw133@truman.edu

Wong, Jeffrey; Horticulture & Crop Science, Cal Poly, San Luis Obispo, CA, 93407, USA; 805-756-2279; jcwong@calpoly.edu

Woo, Claudine; 2667 Parker St, Berkeley, CA, 94704, USA

Woodhouse, Margaret; University of California - Berkeley, 8255 La Riviera Drive, Sacramento, CA, 95826, USA; branwen@berkeley.edu

Woodman, Wendy; Dept. of Agronomy, lowa State Univ., Ames, 1A, 50011, USA; 515-294-3635; 515-294-3163

Woodruff, Dorde; 6366 Cobblerock Lane, Salt Lake City, UT, 84121-2304, USA; 435-277-5526

Woodward, John; Cornell University, 412 Mann Library, Ithaca, NY, 14850, USA; jpw46@cornell.edu

Woody, Laura; 271 Quail Run, Roswell, GA, 30076, USA

Wright, Amanda; UCSD, 9500 Gilman Dr, 5135 Muir Biology, La Jolla, CA, 92093-0116, USA,; rhinophylla@yahoo.com

Wrobel, Russell; Dept Veg Crops, University of California-Davis, Davis, CA, 95616, USA

Wu, ChiChih; University of Colorado - Boulder, Department of Ecology and Evolutionary Biology, Ramaley N122; Campus Box 334, Boulder, CO, 80309, USA; chi-
chih.wu@colorado.edu

Wu, Fan; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA, 50131, USA; 515-270-4369; 515-270-3367; fan.wu@pioneer.com

Wu, Jian; North Carolina State University Plant Biology Department, Box 7649, 851 Main Campus, Raleigh, NC, 27695, USA; 919-515-3570; jwu3@ncsu.edu

Wu, Minsheng; Rutgers Univ, 190 Frelinghuysen Rd, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735

Wu, Yongrui; Waksman Institute, Rutgers University, 190 Frelinghuysen Rd, Piscataway, NJ, 8854, USA; yongrui@waksman.rutgers.edu

Wu, Yujia; Inst Biol Chem, Washington State Univ, Pullman, WA, 99164, USA; 509-335-1047; 509-335-7643

Wu, Yunshun; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, Johnston, A, 50131, USA; 515-270-5991; 515-334-4778

Wu, Yusheng; South Dakota State University, 1422 8Th St Apt C, Brookings, SD, 57006, USA; yshmh2@yahoo.com

Wuhan University; Biology Library, Luojiashan, Wuhan 430072, CHINA

Wurtzel, Eleanore; Lehman College The City University of New York C, 250 Bedford Park Blvd. West, Bronx, NY, 10468, USA; 718-960-4994, -8643; 718-960-8236;
wurtzel@lehman.cuny.edu

Wausirika, Ramakrishna; 2004 Balsam Lane, Houghton, MI, 49931, USA; wusirika@mtu.edu

Xia, Yiji; B420 Agronomy Hall, lowa State Univ, Ames, IA, 50011, USA

Xia, Zhen-Ao; Academia Sinica, Shanghai Inst. of Plant Physiol., 300 Fonglin Road, Shanghai 200433, CHINA

Xiang, Chengbin; Univ Sci Technol, Hefei, CHINA; ++551 3607332; xiangch@ustc.edu.cn

Xiao, Hailin ; University of Arizona, 1657 E Helen St, Bio 5 Bldg 3rd, Tucson, AZ, 85721, USA; hailinxiao@gmail.com

Xiao, Yongli; 2288 Molecular Biology Bldg, lowa State University, Ames, IA, 50011, USA; 515-294-3277; 515-294-0345

Xie, Chongging; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131, USA; 515-270-3618; 515-253-2478; chongging.xie@pioneer.com

Xie, Chuan-Xiao; Institute of Crop Science, Chinese Academy of Agricultural Sciences, 12 Zhong-Guan-Cun South St, Beijing 100081, CHINA; cxxic@caas.net.cn

Xie, You-Ju; College of Biology, China Agricultural University, Beijing 100094, CHINA; 86 (10) 62631895; 0086-1-2582332; daijr@cau.edu.cn

Xing, Liqun; BASF Plance Science, 26 Davis Dr, Durham, NC, 27709, USA; liqun.zing@basf.com

Xiong, Chenmin; China National Rice Research Institute, Ti Yu Chang Road 171, Hangzhou, Zhejiang 310006, CHINA

Xu, Jian-Hong; Waksman Institute Rutgers University, 190 Frelinghuysen Rd, Piscataway, NJ, 08854, USA; jianhong@waksman.rutgers.edu

Xu, Wenwei; Texas A&M Univ, Agric Res and Ext Center, Route 3, Box 219, Lubbock, TX, 79401, USA; 806-746-6101; 806-746-6528; we-xu@tamu.edu

Xu, Xiaojie; B420 Agronomy Hall, lowa State Univ, Ames, 1A, 50011, USA

Xu, Yue; Univ Massachusetts, Biol Dept, Amherst, MA, 01003, USA
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Xu, Yunbi; International Maize and Wheat Improvement Center, Km.45, Carretera Mexico-Veracruz, El Batan, Texcoco, Edo. de Mexico, CP 56130 Mexico, Mexico; 52(55)
5804-2004; y.xu@cgiar.org

Xu, Zeng-Fu; Zhongsan Univ., Biotechnology Res. Center, 135 West Xingang Road, Guangzhou, Guangdong 510275, CHINA

Xu, Zhennan; Rutgers Univ, Waksman Inst, 190 Frelinghuysen Rd, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735; zhennan@waksman.rutgers.edu

Xu, Zhi-Hong; Shanghai Inst. of Plant Physiol., 300 Fenglin road, Shanghai 200032, CHINA

Xu, Zijun; Michigan Technological University, 219 Hubbell Street, Houghton, MI, 49931, USA; zixu@mtu.edu

Yaklin, Paul; Pioneer Hi-Bred Internat Inc, Trait & Technol Devel, 7300 NW 62nd Ave, PO Box 1004, Johnston, 1A, 50131-1004, USA

Yamada, Minoru; Mina mi-nakazuma 367-13, Tsukuba, 305-0065, JAPAN; yammy@mail1.accsnet.ne.jp

Yamada, Takafumi; Tokyo Inst Technol, Fac Biosci & Biotechnol, Dept Biol Sci, Midori Ku, Yokohama, Kanagawa 226, JAPAN

Yamaguchi, Judy; Plant Gene Expression Center, USDA-ARS, 800 Buchanan St, Albany, CA, 94710, USA

Yamamoto, Kimiko; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN

Yamasaki, Masanori; Food Resources Education and Research Center Kobe, 1348 Uzurano, Kasai Hyogo 6752103, Japan; +81-790-49-3124; +81-790-49-0343;
yamasakim@tiger.kobe-u.ac.jp

Yan, Jianbing; Postdoctoral Associate, Km 45 Carretera Mexico Veracruz El Batan, Texcoco 56130, Mexico; j.yan@cgiar.org

Yan, Xianghe; Waksman Institute, Rutgers Univ, Piscataway, NJ, 08854, USA; 732-445-2307; 732-445-5735

Yandeau, Marna; lowa State Univ, 2102 Molecular Biol Bldg, Ames, 1A, 50011, USA; 515-294-6797; 515-294-0453

Yandeau-Nelson, Marna; Penn State University, 421 Life Sciences Building, University Park, PA, 16802, USA; mdn3@psu.edu

Yang, Hong; Chinese Academy of Agric. Sciences, Biotech. Research Centre, Beijing 100081, CHINA

Yang, Jin Shui; Fudan University, Institute of Genetics, Shanghai 200433, CHINA

Yang, Jinliang; lowa State University, 2043 Roy J. Carver CoLab, Ames, IA, 50011, USA; yangjl@iastate.edu

Yang, Junyun; Department of Plant Science, 166 Loftsgard Hall, North Dakota State University, Fargo, ND, USA; junyun.yang@ndsu.edu

Yang, Louis Xiaokun; Monsanto Company, 1551 Hwy 210, Ames, 1A, 50124, USA; 515-956-3071; 515-232-0255; louis.x.yang@stl.monsanto.com

Yang, Manli; Univ Toledo, 2801 W Bancroft St, Biol Sci, Toledo, OH, 43606, USA; 419-530-1538; 419-530-7737; yangmanli@yahoo.com.cn

Yang, Ren-Cui; Fujian Agricultural College, Heterosis Utilization Lab., Chinmen, Fuzhou, Fujian 350002, CHINA

Yang, Xiaohong; National Maize Improvement Center of China, Yuanmingyuan West Road No.2, Beijing 100094, CHINA; redyx@163.com

Yang, Yingzhen; Lehman College, CUNY, Biological Sci, Bronx, NY, 10468, USA

Yang, Yuesheng; South China Agricultural University, Experimental Center, Guangzhou, Guangdong 510642, CHINA

Yano, Masahiro; Dept of Mol. Genetics, Nat. Inst. Agrobiol. Resources, Tsukuba, Ibaraki 305-8602, JAPAN; 81-298-38-7441,2199; 81-298-38-7468,2302; myano@affrc.go.jp

Yao, Hong; University of Missouri - Columbia, 117 Tucker Hall, Columbia, MO, 65211, USA; 573-882-0123; yacho@missouri.edu

Yao, Qin; UGA, 505 Riverbend Pkwy Apt202c, Athens, GA, 30605, USA; ginyao@uga.edu

Yasui, Hideshi; Plant Breeding Lab, Agriculture Faculty, Kyushu Univ, Higoshi-ku, Fukuoka, JAPAN; 81-92-642-2821; 81-92-642-2822/2804; hyasui@agr.kyushu-u.ac.jp

Yasumura, Yuki; Univ Oxford, Dept Plant Sci, South Parks Rd, 0X1 3RB Oxford, UNITED KINGDOM; 44 1865 275030

Yatou, Osamu; Lab Rice Genet Resources, Dept Rice Research, Hokuriku Agric Exp Stn, 1-2-1 Inada, Joetsu-shi, Niigata-ken 943-01, JAPAN; 81-255-26-3304; 81-255-24-
8578

Ye, Ke-Nan; Zhongsan University, Biotechnology Research Centre, Guangzhou 510642, CHINA

Ye, Sheng-Yu; Shanghai Inst. of Biochem., 320 Yue Yang Road, Shanghai 200031, CHINA

Yim, Young-Sun; Univ Missouri, 1-87 Agric Bldg, Columbia, MO, 65211, USA; 573-882-9228; 573-882-1469

Ying, Kai; lowa state university, 2043C Carver Co Lab, Ames, |A, 50010, USA; 515-294-1659; yingk@iastate.edu

Yingling, Richard; DeKalb Genetics, 62 Maritime Dr, Mystic, CT, 06355, USA; 860-572-5209; 860-572-5240

Yoder, John; Dept of Vegetable Crops, Univ of California, Davis, Davis, CA, 95616, USA; 916-752-1741; 916-752-9659; jiyoder@ucdavis.edu

Yong, Gao; Liaoning Academy of Agric. Sciences, Rice Research Institute, Sujiatun, Shenyang 110101, CHINA

You, Chong-biao; Chinese Academy of Agric. Sciences, IAAE, Dept. of Biotechnology, P.O. Box 5109, Beijing 100094, CHINA

Young, Hugh; Purdue University, Botany And Plant Pathology Department, 915 W State Street, West Lafayette, IN, 479072054, USA; hyoung@purdue.edu

Young, Todd; Biochemistry Dept, UC Riverside, Riverside, CA, 92521-0129, USA; 909-787-3580; 909-787-4437

Yu, Chuanhe; lowa State University, 2288 Mbb, Ames, IA, 50010, USA; ych@iastate.edu

Yu, Di-giu; Zhongsan(Sun Yat-Sen)University, Biotechnology Research Center, Guangzhou, Guangdong 510275, CHINA

Yu, Hongguo; Univ Georgia, Botany Dept, 4610 Miller Plant Sci Bldg, Athens, GA, 30602-7071, USA; 706-542-1010; 706-542-1805

Yu, Jia; Dept. Biological Science, Lehman College, 250 Bedford Park Blvd. West, Bronx, NY, 10468, USA; 212-960-4994; 212-960-8236

Yu, JianHua; Univ Idaho, Dept Biol Sci, Moscow, ID, 83844-3051, USA; 208-885-2550; 208-85-7905

Yu, Jianming; Kanas State University, 2004 Throckmorton Hall, Manhattan, KS, 66506, USA; 785-532-3397; 785-532-6094; jyu@ksu.edu

Yu, JuKyung; Syngenta Seed 317 330th St , Stanton, MN, 55018, USA; ju-kyung.yu@syngenta.com

Yu, Li; China National Rice Research Institute, Library, Tiyuchang Road No. 171, Hangzhou, Zhejiang 310006, CHINA

Yu, Oliver; Donald Danforth Plant Sci Center, 975 North Warson Rd, Saint Louis, MO, 63132, USA; 314-587-1441; oyu@danforthcenter.org

Yuan, Yinan; Purdue Univ, Biology Hanson Rm 339, West Lafayette, IN, 47907, USA; 765-494-0373; 765-496-1496

Yue, Yong Gang; Eli Lilly & Co. , Bioinformatics, MC625 , Lilly Corporate Center, Indianapolis, IN, 46285-0444, USA; 317-276-5766; ygyue@mail.com

Zahn, Laura; AAAS / Science Magazine, 1200 New York Ave NW, Washington, DC, 20005, USA; Izahn@aaas.org

Zavalishina, Alexandra; Genetics Dept, Saratov State University, 83, Astrakhanskaya St., 410026, Saratov, RUSSIA; 845-2-240446; zavalishinaan@info.sgu.ru

Zehr, Brent; Maharashtra Hyb Seeds Co, Rehsam Bhavan, 4th Floor, 78, Veer Nariman Road, Mumbai 400020, INDIA

Zeigler, Robert; Challenge Program, c/o CIMMYT, Apdo Postal 6-641, 06600 Mexico D.F., MEXICO; ++52(55)58042004; ++52(55)58047558/59; rzeigler@cgiar.org

Zeng, Menggian; Institute of Genetics, Academia Sinica, 3 Datun Rd., 100101 Beijing, CHINA; 64857495; 64854896; zengmenggian@yahoo.com.cn

Zhang, Chaoying; Purdue Univ, 335 Hanson, Biology, West Lafayette, IN, 47907, USA; 765-496-2506; 765-496-1496

Zhang, Deyu; Jiangsu Academy of Agricultural Sci., Inst. of Genet. and Physiol., Nanjing 210014, CHINA

Zhang, Fan; Monsanto U4C, 800 North Lindbergh, Saint Louis, MO, 63167, USA; 314-694-8415; 314-694-8275

Zhang, Feng; lowa State Univ, 2288 Molec Biol Bldg, Ames, IA, 50011, USA; 515-294-3277; fzhang@plantbio.uga.edu

Zhang, G. Gary; Genesis, P.O. Box 50, Auckland, NEW ZEALAND

Zhang, Gui-Quang; South China Agricultural University, Dept. of Agronomy, Guangzhou 510642, CHINA

Zhang, Han; UGA, 2502 Miller Plant Sciences, Dept. Plant Biology University Of Georgia, Athens, GA, 30602, USA; 706-542-1010; imphan@uga.edu

Zhang, Hong; Celera AgGen, 1756 Picasso Ave, Davis, CA, 95616, USA; 530-297-3061; 530-297-3027

Zhang, Jianbo; 2288 Molecular Biology Building, lowa State University, Ames, IA, 50011, USA; (515)294-2922; (515)294-0345; jzhang@iastate.edu

Zhang, Lifang; Cold Spring Harbor Laboratory, 6 Melview Ct, Melville, NY, 11747, USA; zhangl@cshl.edu

Zhang, Nengyi; Cornell University, 301 Maple Ave Apt C1, Ithaca, MO, 14850, USA; nz45@cornell.edu

Zhang, Qiang; Dekalb Genetics/Monsanto, 62 Maritime Dr, Mystic, CT, 06255, USA; 860-572-5275; 860-572-5282
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Zhang, Qifa; Huazhong Agricultural University, Nat Key Lab Crop Genet Imp, Wuhan 430070, CHINA; 86-27-87393392; 86-27-87393392

Zhang, Shihuang; Inst Crop Breeding Cultiv, Chinese Acad Agric Sci, Beijing 100081, CHINA; ++86(10)68918596; ++86(10)68975212; cshzhang@public.bta.net.cn

Zhang, Wei; University of lllinois, 389 ERML, 1201 West Gregory Drive, Urbana, MO, 61801, USA; wzhang25@uiuc.edu

Zhang, Xiaoyu; University of Georgia, 4520 Miller Plant Sciences Bldg, Biology Department, Athens, GA, 30602, USA; 706-542-1857; 706-542-3910;
xiaoyu@dogwood.botany.uga.edu

Zhang, Yuan; 2182 Molec Biol Bldg, lowa State Univ, Ames, IA, 50011, USA; 515-294-0337

Zhang, Zhanyuan; University of Missouri, 131 Agriculture Building, University Of Missouri, Columbia, MO, 65211, USA; zhangzh@missouri.edu

Zhang, Zhiwu; Cornell University, 175 Biotech, Ithaca, NY, 14853, USA; zz19@cornell.edu

Zhao, Han; University of lllinois at UrbanaChampaign, 389 Edward R. Madigan Laboratory Mc 051 1201 W Gre, Urbana, IL, 61801, USA; zhaohan@uiuc.edu

Zhao, Jun; Chinese Academy of Agricultural Sciences, Biotechnology Research Institute Chinese Academy, 12 Zhongguancun South Street, Beijing 100081, China;
junzhao@caas.net.cn

Zhao, Qiquan; Zhejiang Agricultural University, Dept. of Tea Science, Hangzhou, Zhejiang 32100, CHINA

Zhao, Suling; Pioneer HiBred International Inc., 7250 Nw 62Nd Ave., Johnston, 1A, 50131, USA; 515-253-2146; 515-254-2608; suling.zhao@pioneer.com

Zhao, Zuo-Yu; Trait and Technology Development, Pioneer Hi-Bred Int'l, 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA, 50131-1004, USA; 515-270-3644; 515-270-3444;
zuo-yu.zhao@pioneer.com

Zhen, Zhu; Academia Sinica, Institute of Genetics, Beijing 100101, CHINA

Zheng, Kangle; China National Rice Research Institute, 171 Ti Yu Chang Road, Hangzhou 310006, CHINA

Zhong, Cathy; Botany Dept, 2502 Miller Plant Sci Bldg, Univ Georgia, Athens, GA, 30602, USA; 706-542-1010; 706-542-1805

Zhong, Zhen-Ping; Fujian Agricultural College, Dept. of Agronomy, Fuzhou, Fujian 350002, CHINA

Zhou, Hongsheng; Xiang Fan Chia Ta, Agric Devel Co Ltd, No.1, Airport Rd, Zhangwan Town, Xiangyang, Hubei 441104, CHINA; (86)-710-2819000; (86)-710-2819001;
hszhou@yahoo.com

Zhou, Kaida; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 625014, CHINA

Zhou, Shiguo; University of Wisconsin - Madison, 1234 Jasmine Dr, Madison, WI, 53719, USA; szhou@wisc.edu

Zhou, Zhaolan; Chinese Academy of Sciences, Institute of Genetics, Group 601, Beijing 100101, CHINA

Zhu, Li-Hong; Nanjing Agric University, Dept Agronomy, Nanjing, Jiangsu 210095, CHINA

Zhu, Li-huang; Academia Sinica, Institute of Genetics, Datun Road, Andingmen Wai, Beijing 100101, CHINA; 86-10-62033491; 86-10-64913428; Ihzhu@genetics.ac.cn

Zhu, Xiaoyang; Inst Crop Germplasm Resources, Chinese Academy of Agric Sci, 30 Bai Shi Qiao Road, Beijing, 100081, CHINA; 86-10-62186647; 86-10-62174142

Zhu, Ying-Guo; Wuhan University, Genetics Dept, Wuchang, Hubei 430072, CHINA; 27-7822712-4560; 27-7812661

Zhu, Z. P.; Shanghai Inst. of Plant Physiol., 300 Fengling Road, Shanghai 200032, CHINA

Ziegle, Janet; Applied Business Systems, 850 Lincoln Center Dr, Foster City, CA, 94404, USA

Zimmer, Elizabeth; Smithsonian NMNH Dept. of BotanyLAB, Museum Support Center, 4210 Silver Hill Rd., Suitland, MD, 20746, USA; 301-238-3059; zimmer@onyx.si.edu

Zimmerman, Shane; USDA/ARS, Maize Genetics COOP Stock Center, S-123 Turner Hall, 1102 S Goodwin Ave, Urbana, IL, 61801-4730, USA; 217-333-6631; 217-333-
6064; sazimmer@uiuc.edu

Zimmermann, Robert; Washington University Center for Geno Sciences 4444 Forest Park Ave Box 8510, Saint Louis, MO, 63108, USA

Zimmermann, Roman; ZMBP, Allgemeine Genetik, Universitdt T|bingen, Auf der Morgenstelle 28, D-72076 Tubingen, GERMANY; 07071 29 74608;
roman.zimmermann@zmbp.uni-tuebingen.de

Zinder, Michael; University of lllinois at UrbanaChampaign, 1201 W Gregory Dr, 385 Erml, Urbana, IL, 61801, USA; mzindr@jillinois.edu

Zou, Jijun; Pioneer Hi-Bred International, Inc., 7300 NW 62nd Ave, Johnston, IA, 50131, USA,; jijun.zou@pioneer.com

Zyskowski, Jared; University of Wisconsin - Madison Agronomy/Plant Breeding and Plant Genetics 1575 Linden Dr, Madison, WI, 53706, USA; 310-977-3177;
zyskowski@wisc.edu
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IV. MAIZE GENETICS COOPERATION STOCK CENTER

Maize Genetics Cooperation » Stock Center
USDA/ARS/MWA - Soybean/Maize Germplasm, Pathology & Genetics Research Unit

&

University of lllinois at Urbana/Champaign - Department of Crop Sciences

(217) 333-6631 [phone]

S-123 Turner Hall (217) 333-6064 [fax]
1102 South Goodwin Avenue maize@uiuc.edu [e-mail]
Urbana, IL 61801-4730 http://www.uiuc.edu/ph/www/maize [URL]

32,112 seed samples have been supplied in response to 277 requests for 2008. These include 76 requests received from 23 foreign
countries. Popular stock requests include the NAM RIL populations, Hi-Il lines, ig? lines, Stock 6 haploid-inducing lines, male sterile
cytoplasms, transposable element lines, Maize Inflorescence Project EMS lines, and Chromatin stocks.

Approximately 7.2 acres of nursery were grown this summer at the Crop Sciences Research & Education Center located at the
University of lllinois. Despite frequent heavy rains during the first part of spring, we managed to plant our crossing nurseries on schedule.
Smaller than normal stands were observed in parts of the field that were covered with standing water for a day or two. By mid-June, more
seasonable rainfall patterns were established and we had a normal pollination season without the need for supplemental irrigation.
Moderate temperatures and low plant stress during and following pollination resulted in excellent yields.

Special plantings were made of several categories of stocks:

1. Plantings were made of donated stocks from the collections of David Braun (fdy? and tdy?2 alleles), James Brewbaker (Hi27 near-
isogenic mutant lines), Kelly Dawe (abnormal chromosome 10 deficiencies) Patrice Dubois (phyB1 phyB2 lines), Jerry Kermicle (various r1
alleles), Gerry Neuffer (recent EMS-induced mutants), the North Central Regional Plant Introduction Station (r1-cherry accessions from
tribal maize), Ron Okagaki (EMS-induced wx1 alleles and Spm change-of-state mutations), Peter Rogowsky (embryo-lethal mutants),
Mark Settles (vp70 and vp15 alleles), Margaret Smith (male sterile cytoplasm lines), and others. The dominant amylose extender! mutant
Ae1-5180::Mu1 came off patent this year and we have increased it and made it publicly available as well. We expect to receive additional
accessions of stocks from maize geneticists within the upcoming year.

2. We conducted allelism tests of several categories of mutants with similar phenotype or chromosome location. We identified
additional alleles of pink scutelum1, viviparousb, lazy1, chlorophyll1, white3, and pale yellow9. In 2009, we plan to test additional
members of the viviparous and pale endosperm classes of mutants. In this manner, we hope to incorporate more stocks from our vast
collection of unplaced, uncharacterized mutants into the main collection.

3. Occasionally, requestors bring to our attention stocks that do not carry the traits they are purported to carry. We devote field space
each year to analyzing these stocks, fixing or enhancing those we can, and soliciting replacements from researchers for those we can’t. In
those rare instances in which a particular variation or combination of variations cannot be recovered, we modify our catalog to reflect this.

4. We further characterized the Enr (Fcu) system of r1 aleurone color enhancers and published a paper on the results. We are
continuing attempts to transposon tag Enr1 using one of Tom Brutnell's transposed Ac lines. We are collecting and characterizing
additional alleles of Enr1 and other r1 aleurone color enhancers and inhibitors.

5. Samples of 2,004 phenotype-only stocks were sent to the National Center for Genetic Resources Preservation in Fort Collins,
Colorado for back-up. Selected samples from the main collection not yet sent were also pulled and sent this year. These represent stocks
that had not been previously backed up. Our new inventory system has made selecting ears to be sent and producing a packing list to
accompany them a much more efficient procedure.

6. Two acres were devoted to the propagation of the large collection of cytological variants, including A-A translocation stocks and
inversions. Additional translocations received from W. R. Findley and Don Robertson marked with wx1 were checked with linkage tests to
confirm the chromosome arms involved. For those where we found no linkage, all sources were discarded. We were also able to add
another useful wx1 marked translocation from Susan Gabay-Laughnan in which the chromosome arms involved have been confirmed.
These changes were all entered into Maize GDB in 2008.

7. Stocks produced from the NSF project "Regulation of Maize Inflorescence Architecture" (see: https://www.fastlane.nsf.gov/
servlet/showaward?award=0110189) were grown again this summer. Approximately 250 families of M2 materials that were produced in
2006 and 2007 were grown to increase seed supplies and recover previously observed mutations. Also, 1553 families of 2006 and 2007
M2 EMS materials were grown for adult plant observation; the materials observed include B73 and Mo17 inbred lines and the B73xMo17
hybrid. Visitors from 5 different institutes traveled to lllinois to walk these fields and found many new mutant phenotypes that will be added
to the project database.
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We grew a winter nursery of 0.5 acres at the lllinois Crop Improvement Association’s facilities in Juana Diaz, Puerto Rico in 2007/2008.
We received a good increase of most lines. We did not have sufficient funds in our budget to grow a winter crop in Puerto Rico this year.
Critical plantings of a few lines were made in the greenhouse, but the lack of a field grown winter crop represents a set-back to our
program, not only because of the loss of a nursery generation, but also because it is easier to transfer mutations out of tropical
backgrounds into Midwest adapted backgrounds under winter conditions.

We have received close to 5,000 of the Nested Association Mapping Recombinant Inbred Lines (NAM RILs) consisting of 25
populations, from the Molecular and Functional Diversity of the Maize Genome project (http://www.panzea.org/lit/germplasm.html).
Complete sets of this material are available to those willing to increase and redistribute seeds to their company or institution; requests for
subsets of this material will be available. There are also additional lines from the Functional Genomics of Maize Chromatin project (see:
https://www.fastlane.nsf.gov/servlet/'showaward?award=0421619); most of these are unconfirmed lines. The Maize TILLING Project
(http://genome.purdue.edu/maizetilling/) has also donated an additional 1,712 lines to our current holdings.

Our IT Specialist has continued to make updates and improvements to our curation tools, which are used to maintain data for our
collection. These tools input our public stock data directly into MaizeGDB to give maize scientists access to up-to-date information about
our collection. The tools are also used for our internal database (e.g., inventory, pedigrees and requests). A new pedigree-entry tool was
developed that reduced pedigree data entry time significantly and other tools were rewritten or written from scratch to import many years of
unentered pedigree information. A tool to generate field notes conveniently and easily was created and will be modified to also generate
harvest tags. Our web site and all other services have been migrated to a new hardware/software arrangement, which is much more
reliable and faster than the old setup. Maintenance continues on our web site (http://www.uiuc.edu/ph/www/maize).

The new greenhouse space in Urbana is being used for our third winter crop. The space has proven to be excellent for growing
material that doesn’t do well under our field conditions. Our new seed storage space presently has 803 seed storage drawers of the 1,584
the room will eventually hold (pending funding). Thanks to the help from the National Program Staff, we finally have enough new storage
drawers to unpack and organize the approximately 36,000 Maize Targeted Mutagenesis (http://mtm.cshl.org/) lines we have held, up to
now, in boxes in the aisles of our storage rooms.

Marty Sachs Philip Stinard Janet Day Jackson Shane Zimmerman Josh Tolbert
Director Curator Biol Res Tech (Plants) Agric Sci Res Tech (Plants) Information Tech Specialist
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CHROMOSOME 1 MARKERS
106BA ts2 "Hi27

1071 P1-wr AHi27

110EA ad1 *Hi27

111A bsd2-m1:Mu

115K bz2-s

CHROMOSOME 2 MARKERS
201FA ws3 AHi27
214JA sk1 fl1 AHi27

CHROMOSOME 4 MARKERS
405DA la1-R fi2 su1 AHi27
405DB la1-R fl2 *Hi27

418FA o1 ¢2 MHi27

CHROMOSOME 5 MARKERS
510B Ae1-5180::Mu1

512A bt1-A

524E tdy2-R

CHROMOSOME 6 MARKERS
604AA y1-Guam

608N su2-ora3

616E tdy1-R

CHROMOSOME 7 MARKERS

703AA 02 v5 MHi27

704B 02-Tuxp

705BA sl1 "Hi27

705BB sl1 sh2 AHi27

705DA bd1 AHi27

707FA y8 "Hi27

707GAin1; A1 A2 C1 C2 Pr1 R1
AHi27

CHROMOSOME 9 MARKERS
901G Inr2-JD r1-g
903J emb2-8522
903K emb*-8516
903L emb*-g2422
903M bz1-m13CS-C
903N bz1-m13CS-E
906L wx1-EMS14
906M wx1-EMS17
906N wx1-EMS20
9060 wx1-EMS28
906P wx1-EMS30
916CA bk2 "Hi27

CHROMOSOME 10 MARKERS

X03FA Inr1-JD r1-g

X12JA DfK10(L) R1

X237A r1-ch(Kokoma) PI1

X237B R1-nj:st(n208)

X28EA Les3-NA781

X37A R1-r(spotted dilute2) Inr1-
Dil wx1-m8::Spm-I8 Spm

X37B R1-r(spotted dilute2) K10-I
Inr1-Dil Spm

X37C R1-r(spotted dilute2) Inr1-
Dil wx1-m8::Spm-I18

X37D R1-Randolph

CHROMDB STOCKS

3201-34.1 T-MCG5065.033
3201-34.2 T-MCG5065.033
3201-34.3 T-MCG5065.049
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ADDITIONS TO OUR CATALOG OF STOCKS SINCE MNL82
(For a complete list of our stocks, see: http://maizegdb.org/cgi-bin/stockcatalog.cgi)

3201-40.2 T-MCG5211.022
3201-41.1 T-MCG6123.017
3201-46 T-MCG3832.023
3201-47 T-MCG4322.006
3201-48 T-MCG4721.010
3201-49 T-MCG4963.024
3201-50 T-MCG4977.011
3201-51 T-MCG5071.014
3201-51.1 T-MCG5071.025
3201-52 T-MCG5641.016
3201-52.1 T-MCG5641.036
3201-53 T-MCG5825.005
3201-53.1 T-MCG5825.011
3201-54 T-MCG6082.002
3201-54.1 T-MCG6082.004
3201-54.2 T-MCG6082.018
3201-54.3 T-MCG6082.019

UNPLACED GENES
U240F zn2-P1251887

MULTIPLE GENES
M341BA B1 C1-I pl1 AHi27
M341BB B1 C1 pl1 AHi27

RARE ISOZYME

3004-001 Mdh3-16; Mdh5-16

3004-003 Mdh1-5

3004-004 Mdh3-11.5

3004-005 Mdh1-9.2; Mdh3-n

3004-006 Mdh5-15; mmm1-1

3004-007 Mdh5-15.3

3004-008 Cat3-n

3004-009 Mdh1-.05; Mdh2-n;
Mdh5-16.5

3004-010 Mdh1-10.5; Mdh2-n;
Mdh3-n

3004-011 Mdh1-n; Mdh2-n;
Mdh3-16

3004-012 Mdh1-1; Mdh2-n;
Mdh3-n

3004-013 Cat3-6

3004-014 Mdh2-n; Cat3-14

3004-015 Mdh4-13; Mdh5-n

3004-016 Mdh1-n; Mdh2-7.4

3004-017 Mdh4-10.5; mmm1-1

3004-018 Mdh1-n; Mdh5-16.7

3004-019 Me1-VF

3004-020 Mdh1-n; Mdh3-n

3004-021 Mdh4-n; Mdh5-n

3004-022 Mdh4-n; Mdh5-12+;
Cat3-9+

3004-023 Mdh4-n; Mdh5-12

3004-024 Cat3-n

3004-025 Mdh1-n; Mdh2-9.3;
Cat3-n

3004-026 Mdh1-n; Mdh2-n; Me1-
VF

3004-027 Mdh4-n; Mdh5-n

3004-028 Mdh4-13; Mdh5-n

3004-029 Mdh1-n; Mdh2-n;
Mdh5-n

3004-030 Mdh1-.05; Mdh2-n;
Mdh3-n; Gdh1-S

3004-031 Mdh1-n; Mdh2-n;
Mdh5-n; Mdh4-D8.5

3004-032 Mdh1-n; Mdh2-n;
Mdh3-16.9

3004-033 Mdh1-n; Mdh3-n;
Mdh2-B6.1ap

3004-034 Pgd1-3.8; Ep1-6

3004-035 Est8-4.5

3004-036 Cat3-11

3004-037 Mdh1-n; Mdh2-4m

3004-038 Got1-8; Mdh1-n; Mdh2-
n; Mdh4-12; Mdh5-16.7

3004-039 Mdh1-n; Mdh2-n;
Mdh3-7.3

3004-040 Mdh1-n; Mdh2-n;
Mdh3-18

3004-041 Mdh1-n; Mdh2-.2

3004-043 Mdh1-n; Mdh3-n

3004-044 Mdh1-n; Mdh2-n;
Mdh4-8; Mdh5-16.7

3004-045 Mdh1-2.8; Mdh2-n

3004-046 Aco1-2; Aco2-6

3004-047 Dia2-4; Pgd1-3.8;
Pgd2-n

3004-048 Dia2-6

3004-049 Mdh1-n; Mdh2-n;
Mdh5-n; Mdh4-8

3004-051 Mdh1-n; Mdh3-n;
Mdh2-6.1

3004-052 Mdh1-n; Mdh3-n;
Mdh2-5.6

3004-053 Mdh1-6; Mdh2-n;
Mdh3-n

3004-054 Mdh1-n; Mdh2-n;
Mdh4-8; Mdh5-16.7

3004-055 Mdh1-n; Mdh2-n;
Mdh3-16.8

3004-056 Mdh1-n; Mdh3-n;
Mdh2-.03/n

3004-057 Adh1-2; Gdh-S; Amp3-
6

3004-059 Mdh1-n; Mdh2-n;
Mdh5-n; Mdh4-8.5; mmm1-1

3004-060 Got3-8; Pgd2-8; Est8-8

3004-061 Got3-8; Me1-VS;
Mdh1-n; Mdh2-n

3004-062 Aco1-1; Mdh1-n; Mdh2-

n; Mdh3-18

3004-063 Pgm2-12; Mdh5-16.4

3004-064 Adh1-2; Phi1-8; Amp3-
6

3004-066 Amp1-6; Mdh4-16.7

3004-068 Me1-VS

3004-069 Amp1-6; Mdh4-16.7;
Pgm1-5

3004-070 Hex2-6; Idh2-8; Mdh2-
.03

3004-071 Idh1-4; Idh2-n

3004-072 Adh1-2; Phi1-8; Gdh1-
S

3004-073 Mdh4-n; Mdh5-16.4

3004-074 Mdh1-.4; Mdh2-n;
Mdh3-n

3004-075 Tpid-8; Mdh3-16.9;
Me1-VS; Got3-8

3004-076 Amp1-6; Mdh4-16.7;
Ep1-12

3004-077 Amp1-6; Mhh4-16.7;
Pgm1-5

3004-078 Mdh1-n; Mdh3-n;
Mdh2-B5.6s

3004-079 Mdh1-.05; Mdh4-8;
Mdh2-n; Mdh3-n; Mdh5-n

3004-080 Dia1-10; Dia2-6

3004-082 Tpi3-2; Mdh1-.65; Idh1-
2; Tpi5-8; Aco1-1

3004-083 Acp4-1; Dia2-6; Gdh1-
VS; Adh1-2; Phi1-8; Pgm1-
18; mmm1-1; Mdh4-8.5

3004-084 Ak1-5; Pgd1-9; Est8-
10; Hex2-6; |dh2-8; Mdh2-
.03

3004-085 Ak1-5; Est8-10; Pdd1-
9; 1dh2-8; Mdh2-B.03; Hex2-
6

3004-086 Pgd1-9; Ep1-10; Hex2-
6; 1dh2-8; Mdh2-.03; Adk1-5;
Tpi3-2; Mdh1-.65; 1dh1-2;
Tpi5-8

3004-087 Phi1-8; Gdh1-VS; Dia2-
6; Acp4-.5

3004-088 Mdh4-8.5; mmm1-1;
Gdh1-VS; Dia2-6; Acp4-.5

3004-089 Mdh4-8.5; mmm-1;
Pgm1-18; Adh1-2; Pgd1-8;
Gdh1-VS; Dia2-6; Acp4-.5

3004-090 Cat3-5.5

3004-091 Tpi3-2; Est8-8; Mdh1-
.65; Idh1-2

3004-093 Amp1-6; Mdh4-8.5;
mmm-1; Dia2-6; Acp4-.5

3004-094 Tpi1-2; Tpi2-2; Tpi5-4

3004-095 Pgd2-10

3004-096 Pgm2-12; Amp3-7;
Got2-10

3004-097 Cat3-5; Aco1-1; Tpi1-2

3004-098 Amp1-6; Mdh4-8.5;
mmm1-1; Pgm1-18; Adh1-2;
Phi1-8; Dia2-6; Acp4-5; Gdh
seg

3004-099 Pgd1-9; Ep1-10; Hex2-
6; 1dh2-8; Mdh2-.03; Adk1-5;
with Ep12

3004-100 Mdh2-.03; Mdh1-n;
Mdh3-n; Mdh4-n; Mdh5-n

3004-101 Sad1-6; Glu1-16

3004-102 Dia1-10; Tpi2-2; Aco1-
1; Cat3-5; su1; Tpi1-2

3004-103 Amp1-6; Mdh4-8.5;
mmm1-1; Pgm1-18; Adh1-2;
Phi1-8; Gdh1-S; Dia2-6;
Acp4-5; Pgm2-12; Mdh5-
16.4; Got3-2.... + see
comment

3004-104 Mdh1-n; Mdh2-n

3004-105 Mdh4-8; Mdh5-n

3004-106 R12 check line

CYTOPLASMIC-
STERILE/RESTORER
C437A AB19 (N); mito-N
C437B A619 (C); cms-C
C437C A619 (S); cms-S
C437D A632 (N); mito-N Rf3 rfC
)

C437E AB32 (C) Sterile; cms-C
Rf3 rfC

C437F A632 (S) Restored; cms-S
Rf3 rfC

C437G AB34 (N); mito-N Rf3 rfC
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C437H A634 (C) Sterile; cms-C
Rf3 rfC

C4371 A634 (S) Restored; cms-S
Rf3 rfC

C437J Hi27 (C) Sterile; cms-C rfC

C437JA Hi27 (N); mito-N rfC

C437K B73 (C) Sterile; cms-C rf3
rfC

C437L B73 (S) Sterile; cms-S rf3
rfC

C437M H95 (N); mito-N Rf3 RfC

C437N H95 (C) Restored; cms-C
Rf3 RfC

C4370 H95 (S) Restored; cms-S
Rf3 RfC

C437P K55 (C) Restored; cms-C
rf3 RfC

C437Q K55 (S) Sterile; cms-S rf3
RfC

C437R KYS (C) Sterile; cms-C rf3
rfC

C437S KYS (S) Sterile; cms-S rf3
rfC

C437T Ky21 (C) Restored; cms-C
Rf3 RfC

C437U Ky21 (S) Restored; cms-S
Rf3 RfC

C537A M14 (N); mito-N rf3 RfC

C537B M14 (C) Restored; cms-C
rf3 RfC

C537C M14 (S) Sterile; cms-S rf3
RfC

C537D NY821LE (N); mito-N

C537E NY821LE (C); cms-C

C537F NY821LE (S); cms-S

C537G 0h43 (N); mito-N

C537H Oh43 (C); cms-C

C5371 Oh43 (S); cms-S

C537J Oh45 (N); mito-N Rf3 RfC

C537K Oh45 (C) Restored; cms-
C Rf3RfC

C537L Oh45 (S) Restored; cms-S
Rf3 RfC

C537M Oh51A (N); mito-N rf3 rfC

C537N Oh51A (C) Sterile; cms-C
rf3 rfC

C5370 Oh51A (S) Sterile; cms-S
rf3 rfC

C537P Tr (C) Sterile; cms-C Rf3
rfiC

C537Q Va26 (N

()
S

(
C537R Va26 (C); cms-C
(

); mito-N

C537S Va26 (S); cms-S

C537T Va58 (N); mito-N Rf3 rfC

C537U Vab8 (C) Sterile; cms-C
Rf3 rfC

C537V Vab8 (S) Restored; cms-S
Rf3 rfC

C637A W23 (C); cms-C

C637B W23 (S); cms-S

Additionally, we received 1,712 stocks from the Maize TILLING project and additional stocks from other maize genome projects.
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C637C W64A (N); mito-N rf3 RfC

C637D W64A (C) Restored; cms-
C rf3 RfC

C637E W64A (S) Sterile; cms-S
rf3 RfC

C637F 38-11 (C); cms-C

C637G 38-11 (S); cms-S

RECOMBINANT INBRED
NAM5000 Full set of 5,000 NAM
RILs (we presently have

4,835 of these RILs)
Subpopulations of NAM RILs
NAM-Z001 B73 x B97 NAM RILs
NAM-Z002 B73 X CML103 NAM

RILs
NAM-Z003 B73 X CML228 NAM

RILs
NAM-Z004 B73 X CML247 NAM

RILs
NAM-Z005 B73 X CML277 NAM

RILs
NAM-Z006 B73 X CML322 NAM

RILs
NAM-Z007 B73 X CML333 NAM

RILs
NAM-Z008 B73 X CML52 NAM

RILs
NAM-Z009 B73 X CML69 NAM

RILs
NAM-Z010 B73 X Hp301 NAM

RILs
NAM-Z011 B73 X 1114H NAM

RILs
NAM-Z012 B73 X Ki11 NAM RILs
NAM-Z013 B73 X Ki3 NAM RILs
NAM-Z014 B73 X Ky21 NAM

RILs
NAM-Z015 B73 X M162W NAM

RILs
NAM-Z016 B73 X M37W NAM

RILs
NAM-Z018 B73 X Mo18W NAM

RILs
NAM-Z019 B73 X MS71 NAM

RILs
NAM-Z020 B73 X NC350 NAM

RILs
NAM-Z021 B73 X NC358 NAM

RILs
NAM-Z022 B73 X Oh43 NAM

RILs
NAM-Z023 B73 X Oh7B NAM

RILs
NAM-Z024 B73 X P39 NAM RILs
NAM-Z025 B73 X Tx303 NAM

RILs
NAM-Z026 B73 X Tzi8 NAM RILs

INVERSION

1943D Inv7c (7L.34; 7L.52)

RECIPROCAL

TRANSLOCATIONS (wx1

AND WX1 MARKED)

wx24D T8-9(043-6) (8L.17;

9S.34); wx1

STOCKS CHARACTERIZED
ONLY BY PHENOTYPE

adherent leaf
3610L ad*-N1945

albino seedling
45100 v*-N1867
6212P w*-92-2440-2

bleached leaf
3612E blh*-N2237

brown kernel
3606H bnk*-N1519C

brown midrib
5803M bm*-PI586725

brown pericarp
5805C bp*-Lima%94

collapsed endosperm
3703H de*-N978
4104R cp*-N2376

compressed top
3708P cmpt*-N2378
3912N wrt*-N2384

defective kernel
3703H de*-N978
3704G de*-N1069A

dwarf plant

4406D d*-N2249A
4407F D*-N2468
5505C d*-P1184286

green striped leaf
40091 gs*-N720D

lemon white

5911R Iw*-92-1253-80
5911S Iw*-92-3240-53
5912Q Iw*-RJL

miniature kernel

138-32 mn*-MTM4714; Ip*-

MTM4714

138-38 mn*-MTM4752; wrk*-

MTM4752

238-50 mn*-MTM5888
3807U mn*-N904C
438-45 mn*-MTM16089
438-48 mn*-MTM16165
538-18 mn*-MTM16702

necrotic leaf
4101IA nec*-N249A

opaque endosperm
39041 0*-N1100

patched leaf
41056 ptc*-N888B

reduced pollen fertility
138-40A Ip*-MTM4887

rough kernel
3806Q rgh*-N1412

semidwarf
4408L Sdw*-N2433

short plant
44070 Py*-N983

small kernel
4003N smk*-N1238A
4004H smk*-N1946

spotted leaf
4107T spt*-N1620B

streaked leaf
3709G stk*-N208A

striped leaf
6005G str*-Morrow
6009A Og*-65-563

tassel seed
5807M ts*-Ames 17676

virescent seedling
4511K v*-N2250B

white luteus seedling
4108G wl*-N56
45100 v*-N1867

white stripe leaf (japonica-like)

4011J j*-N358B
6005M j*-92-1259-92

wrinkled kernel
138-37C wrk*-MTM4751

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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V. MAIZE GENETICS AND GENOMICS DATABASE
(www.maizegdb.org)

Big news.

(1) MaizeGDB is reported as the fifth most accessed website by lead principal investigator of the National Plant Genome Initiative grants
[National Research Council (USA), 2008. Achievements of the National Plant Genome Initiative and New Horizons in Plant Biology. Pp.
144-149, National Academies Press, Washington DC. http://books.nap.edu/openbook.php?isbn=0309114187&page=145].

(2) USDA-ARS 5-Year Project Plan reviewed and accepted with no revisions required. Review process is described here:
http://www.ars.usda.gov/research/docs.htm?docid=1503.

(3) Genome Browser release and is continually updated.

(4) Community genome annotation project funded for MaizeGDB and PlantGDB by USDA-ARS & NSF, respectively.

New Staffing.

We welcome Carson Andorf, who joined the core team at Ames, IA in June of 2008. He fills the position vacated by Trent Seigfried in
March of 2008. We also welcome Ethalinda (Ethy) Cannon to the group. Ethy is the Solution/Application Architect for the NSF-funded
POPcorn project (described below).

Because the genomes of maize inbred lines B73 and Mo17 as well as the Palomero Toluquefio landrace population have been/are being
sequenced, sequence data have taken center stage, and MaizeGDB'’s development has been refocused to allow a sequence-centric
perspective linking genome sequences (especially B73) to existing genetic and physical map resources at MaizeGDB. Major endeavors
related to creating the sequence-centric perspective include: incorporation of a genome browser into MaizeGDB to visually represent
genome sequences; implementation of POPcorn (http://www.maizegdb.org/POPcorn), a portal ancillary to MaizeGDB that offers access to
independent maize projects and will allow BLAST similarity searches of participating projects’ datasets from a single point; and
development of the infrastructure that enables the maize community to be involved in genome annotation.

Genome Browser.

The initiative to implement the MaizeGDB Genome Browser was launched in early 2008, with the browser itself becoming available toward
the end of 2008. During the planning stages, the MaizeGDB team considered a variety of genome browser applications and queried the
maize community for their inputs. To gauge cooperators' impressions of existing software and to find out what functionalities they would
like to have in a maize genome browser, a survey (accessible online at http://www.maizegdb.org/blanksurvey.html) was prepared and
distributed on behalf of the Maize Genetics Executive Committee. A summary of the survey results is available online at
http://www.maizegdb.org/genome_browser_survey.php and a detailed description of the process is forthcoming (Sen et al., in preparation).
Based upon results of the survey, GBrowse [Stein et al., 20002. The generic genome browser: a building block for a model organism
system database. Genome Res. 12(10):1599-1610] was selected as the software for the MaizeGDB Genome Browser implementation.

The MaizeGDB Genome Browser was populated using data from: MaizeGDB, the Maize Genome Sequencing Consortium’s
MaizeSequence.org resource, PlantGDB [cDNAs, PUTs, Ac/Ds elements, etc.], Pat Schnable’s group’s MAGI resource, and the
UniformMu Group’s Mu insertions. Five volunteers (P. Balint-Kurti, S. Hake, D. Lisch, M. Muszynski, and V. Walbot) were selected to
provide guidance on the MaizeGDB Genome Browser’s development and ten were selected (A. Charcosset, O. Dugas, J. Estill, D. Hessel,
D. Lisch, M. Muszynski, P. Scott, V. Walbot, R. Wang, and C. Alvarez-Meja) to serve as beta testers. Based upon their inputs and
additional feedback from other researchers using the Genome Browser, custom tracks were developed including a ‘BIN’ track that divides
the genome into 90 genetically defined segments familiar to most researchers and a ‘Sequenced FPC contig’ track that clearly delineates
regions of the B73 genome that are not yet sequenced.

Genome Browser Tools.

Guidance and Beta Tester volunteers (1) suggested the implementation of a tool to integrate genetic and genomic coordinates to allow
researchers to identify regions of the genome where a genetically mapped locus may lie and (2) asked for mechanisms that would allow
them to access genomic locations based upon sequence similarity analyses. Early in 2009, the Locus Lookup Tool was created and the
BLAST tool was updated to meet these needs, respectively.

The Locus Lookup tool provides a way to find a mapped locus on the B73 sequence if its genomic coordinates are not known. Its
algorithm uses the following steps: (1) if the locus has known physical coordinates, those coordinates are returned; (2) else, if there are
there are probes that recognize the locus and the probes have known coordinates, then the coordinates of the BAC(s) that contain the
probe(s) are returned; (3) else if the locus is on a given genetic map (IBM2 2008 Neighbors [default], NAM, Genetic 2005, or Genetic
2008), then the nearest left and right flanking marker with known physical coordinates are located and the coordinates of the BAC(s) that
contain the region from the end position of the left flanking marker and the start position of the right flanking marker are returned; (4) else a
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note that the region cannot be identified is returned. The strategy is diagrammed in Figure 1, and the GBrowse result for the multiple
archesporial cells1 (mac1) locus is shown in Figure 2.

Tools: Locus Lookup

AC204614

IAC2°4471 [ Ac211401
— @& I ———— R—

Genetic Map: < aviioo19 | knl umc2189
IBM2 2008 890.0 981.14 982.2
Neighbors |

Physical Map:
B73 Sequence

259,513,800 Ynd 259,851,900
—

Figure 1. Strategy of Locus Lookup for the kn1 knotted1 locus.
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MaizeGDB W J jobs | upcoming events | sitemap

Maize Genetics and Genomics Database‘ Useful Pages "“i | docs | bulk data | browse data | tools | login / register | links

all data m Go!

Locus Lookup found results on Chr 10

R Its for Chr 10 (Back to Top)

Chr coordi based on MaizeSequence.org marker positions for: macl

The exact coordinates for mac1 were not found. The coordinates will be estimated based on the nearest flanking loci with known
coordinates.

The Locus macl is flanked by the following loci with known chromosome coordinates: (umc130 and umc1863)

The Locus macl is estimated to be between position 11,284,700 and position 11,456,200 on Chromosome 10 based on the map:
IBM2 2008 Neighbors 10

This region is 171,500 base pairs long.

(Click here to go to the Genome Browser or scroll to the bottom of the page)

Locus Chr Map Position Chr Start Chr End
umc130 10 160 11,451,300 11,456,200
macl 10 165.21 0 0

umc1863 10 165.52 11,284,700 11,289,600

Loci known to be between the flanking loci at map positions 160 and 165.52 on the IBM2 2008 Neighbors map:
¥ Click to expand details

The Locus Lookup tool works by (1) checking physical map coordinates to find out whether the locus is
already placed. If so, your physically mapped locus is highlighted in red in the region returned. If not, the
tool (2) checks the locus record at MaizeGDB to find out if any BACs are known to detect the locus and that
BAC is returned within its genomic context. If not, (3) genetically mapped probes that are nearest the
input locus are identified, the tool checks whether those probes have known genomic coordinates
(working outward until appropriate probes are identified) and finally the region of the genome
contained by the identified probes is reported with bounding probes shown in red.

More information

Your search for macl got a result with the logic described in (3) above.

The Locus mac1 is estimated between position 11,191,600 and position 11,480,700 on Chromosome 10 located on one or more
of the following BACs: AC225358 and AC205424 and AC198647 and AC202000

This region is 289,100 base pairs long.

(Click on image to go to the Genome Browser)

Cre10

11200k 11300k 11400k

BIN (approxinate)
10.02

10.03

FPCcontig
ctgIos

Sequenced_FPCcontig
ctg3gd

BAC [from MaizeSequence.orgl
AC205248 AC205424 AC1909¢

cO415602 c0141412 CO039E1
AC225358

c0240K03

AC196647
—_—
0135022

AC202000
—
c0436P11

LOCUS_LOOKUP
nacl

Lne estimated region for macl based on locus lockup
» Expand Image Detail

Try another term or map:

Search | 1BM2 2008 Neighbors for locus ' macl ( Find Coordinates! )

O use only Genetic Map infoermation

If you have some comments about this page, or about the site in general, fill Be sure to
out our easy to use feedback form without leaving this page! cite us!

Figure 2. The result page for the approximate genomic coordinates for the multiple archesporial cells1 (mac1) locus when the Locus Lookup tool is used.

The MaizeGDB BLAST tool has been updated and integrated with the Genome Browser. If you BLAST at MaizeGDB, a thumbnail of the

genomic region is returned and the hit itself can be loaded to the MaizeGDB Genome Browser to better visualize how those hits relate to
other elements.
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In April of 2009, links associated with the Locus Lookup Tool ranked first and sixth and links for BLAST ranked tenth and thirteenth among
the top pages accessed at MaizeGDB. THANKS to all of you for directing our development!

New Data Highlights.

Recombination-Based Maps. Some 260 individual NAM maps were added complete with map scores, provided by the “Molecular and
Functional Diversity of the Maize Genome Project” (Diversity Project) pre-publication. Map names use the Diversity Project name, along
with other specifications to help users. For example the map called “NAM 2002 B73xCML103 RI 1" permits lookups of all NAM maps by
typing NAM in the search box; 2002’ is the name used by the Diversity Project and the Maize Genetics Cooperation — Stock Center for the
panel of stocks; “B73xCML103” indicates the parental lines, with B73 as maternal parent; “RI” indicates the panel type is recombinant
inbred; “1” is the linkage group for the map. Alleles for each locus were included when the sequences had been submitted to GenBank
and named based on the nucleotide position of the SNP used for mapping based on files prepared by the Diversity Project. The other
major map set added was the ISU IBM INDEL Map7, which was provided pre-publication, with probe details and related GenBank
accessions. Consensus maps have been updated to include: a new Genetic 2008 Map (based on the IBM2 map) to permit ready
incorporation into the Neighbors computation; the IBM2 2008 Neighbors maps, with statistically defendable orders on contributing maps
(IBM2 Frame) and with additional approximately ordered loci on the contributing maps (IBM2 Neighbors); and Bins maps now include the
minimum tiling path BACs, using genomic coordinates provided by MaizeSequence.org.

UniformMu variations, with genomic coordinates defined by the UniformMu project were added, along with phenotypes of the stocks
available from the MGCSC.

Outreach, tutorials, and movies.

We plan on up to 3 trips each year to provide a 1-2 hour tutorial, tailored to specific questions or requests with one-to-one sessions after
the tutorial. This year tutorials were held at lowa State and UC Berkeley. Persons interested in scheduling a trip to their location should
contact Lisa Harper or Carolyn Lawrence. Online PowerPoint presentations and movies that provide overviews of MaizeGDB, and specific
topics are linked to the homepage. New movies describe the genome browser, and caveats in data interpretation. These caveats are
expected to change as the sequence and its annotation are updated. We plan to update the movies as required. Cooperators are invited to
request tutorials on a particular topic, using the link on the online page for this section.

Meeting Representation 2008 - early 2009.

Sackler Workshop: NPGI's planning meeting for the next 5 years; Biophysical Society Meeting; Genome Informatics Meeting; Plant and
Animal Genome Conference (PAG); the Maize Genetics Conference; Com Crop Germplasm Committee Meeting; MacWorld; 3
International Biocurators Meeting. At PAG 2009, MaizeGDB hosted an exhibit booth for the Plant Genome DB Outreach Consortium that
involved 13 database groups, 3 more than the previous year.

Editorial Board.

We maintain an Editorial Board whose members contribute a paper each month to be highlighted at Maize GDB. Data from these articles
are manually curated and added to the Maize GDB. The 2009 board includes Jane Dorweiler, Peter Balint-Kurti, Cliff Weil, and Randall
Wisser. For more information see, http://www.maizegdb.org/editorial_board.php, where you may now subscribe to an RSS feed.

Contributing your data to MaizeGDB.

If you are developing a project that will generate large datasets and that you would like to submit to MaizeGDB, you need to contact
Carolyn Lawrence before you submit the proposal. At this time we have subcontracts from two NSF-funded projects: (1) Construction of
Comprehensive Sequence Transposon Resources for Maize with Don McCarty as Pl ; and (2) The Grass Regulome Initiative: Integrating
control of gene expression and agronomic traits across the grasses”, with Erich Grotewold as PI.

You may also contribute data directly. The easiest is very much like a ‘wiki’, where you simply add a comment using the annotation tool.
You will first need to register, using the menu item ‘annotation’ on the top menu bar of the homepage. Once registered, every time you
access MaizeGDB, you will be able to annotate. Annotations will appear in the monthly updates of the database. A second way is to use
the community curation tools. Check the box when signing up for an account at MaizeGDB to get access to the curation tools, or ask for
access directly using the feedback link at the bottom of any MaizeGDB page.

POPcorn.

POPcorn (Project POrtal for corn), is a new website that addresses the difficulty maize researchers face when searching for and using
differing data from multiple sources on the web. The first phase of POPcorn was released in April of 2009. This first release permits
researchers to search for maize projects and web resources. The preliminary database contains 42 projects and 76 resources. POPcorn
is continuously updated, so send along information on your projects and resources so that we can include them!
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The second phase or POPcorn development will permit researchers to search sequences at multiple maize databases by submitting their
query via the POPcorn interface. POPcorn will handle querying cooperator databases and returning the results in one place, freeing the
researcher from having to make multiple queries at multiple sites.

The third phase will be mostly invisible to users, consisting of behind-the-scenes scripts, pipelines, and procedures for integrating project
data into MaizeGDB when those projects come to end and need a permanent home for their data.

POPcorn is a two year, NSF-funded development project which will be folded into MaizeGDB upon completion. POPcorn can be found at
http://www.Maize GDB.org/POPcorn.

Citing Maize GDB.
Most recent: Lawrence, CJ, Harper, LC, Schaeffer, ML, Sen, TZ, Seigfried, TE, Campbell, DA. (2008) MaizeGDB: The Maize Model
Organism Database for Basic, Translational, and Applied Research. Int. J. Plant Genomics 2008:496957.

Stakeholder Input.

In addition to the outreach activity referred to above, we respond quickly, typically within 24 h, to direct inputs by email, phone or
comments submitted from each page in the database. The Maize Genetics Executive Committee (MGEC) and our Working Group provide
oversight and work with us on developing surveys of the community. In 2008-9, we asked for input from two groups, a Genome Browser
Guidance Group, and many Beta testers.
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Brief Description of Major Genetic Maps in MaizeGDB
(see also Tutorial and the Maps Data Center at MaizeGDB for more details)

MaizeGDB currently stores over 1789 genetic maps created by community members. A list of all maps is here-
(http://www.maizegdb.org/cgi-bin/mapadvquery.cgi?query=true&locus1box=&locus2box=&locus3box=&chrom=1&source=15901&panel=
981040). In the most general sense, genetic maps are made by crossing two lines with different alleles at a number of loci, and measuring
the amount of recombination between those alleles in the resulting progeny. The progeny of a mapping cross is generally called a map-
ping population, but for a defined set of mapping lines, such as the recombinant inbreds used for IBM, the more precise name is "panel of
stocks" or "mapping panel". Most genetic maps stored at MaizeGDB have been calculated from single mapping panels. However, com-
monly used maps are the "composite” genetic maps, meaning that they have data from many different mapping experiments and panels
integrated by various means into one map.

It is useful to think separately about the two stages of genetic mapping: the generation of the mapping panel and the assigning of
markers to discreet genetic positions. Understanding how the various mapping panels have been generated will lead to an understanding
of the resolution and limitations of any genetic map. In a single meiosis, there is one crossover recombination per chromosome arm (Co-
penhaver et al., Proc. Natl. Acad. Sci. USA 95:247-252, 1998). To increase map resolution, panels of stocks have been developed that
can accumulate detectable recombination per chromosome over several or many generations. Below is a description of the most com-
monly used genetic maps at Maize GDB.

Genetic 2008: This is the current version of the composite genetic map developed and maintained by Ed Coe for the several decades.
The first version, with some 60 loci, was published in 1935 by Emerson et al. (Cornell Univ Agric Exp Stn Memoir 180:1-83). In the 2008
version, with some 3775 loci, " Genes for which a function or phenotype is known are placed in relation to markers on the high-resolution
IBM2 map; with sequenced BACs on the physical map; and by best estimates from other maps and other data where sufficient. The coor-
dinates are approximately those of conventional centiMorgans. For each gene, the basis for map placement is given in a comment. Correc-
tions or additions are invited. Acknowledgment: Many placements in this map derive from the fingerprinted contig [FPC] map aligned to the
genetic map of the Maize Mapping Project (Wei et al., PLoS Genet. 3:¢123, 2007); and from BAC sequence data that have been made
available prior to publication, deposited in GenBank by the Maize Genome Sequencing Consortium." (E. Coe, personal communication to
MaizeGDB). Thus, this map represents data from both defined mapping panels and crosses between many different inbreds, hybrids, and
"mongrels". It also contains information from crosses where recombination occurred in the female parent or in the male parent or both. All
recombination information used to place markers on this map can be found by clicking on the locus listed within the MaizeGDB map dis-
play. This map is continuously updated.

IBM2 (Intermated B73 x Mo17) Genetic Maps: This map is called "high resolution" because the method used to generate the map-
ping panel of nearly 300 recombinant inbred lines created more detectable recombinations per chromosome than previous methods [Lee
et al. Plant Mol. Biol. 48:453-461, 2002; Sharopova et al. Plant Mol. Biol. 48:463-481, 2002]. To generate the mapping panel (Fig. 1), in-
breds B73 and Mo17 were crossed to create the F1 hybrid. This was self-pollinated. F2 progeny were then intermated for four genera-
tions, followed by repeated selfing to generate Recombinant Inbred Lines (RILs). This type of panel is often referred to as Intermated Re-
combinant Inbred Lines (IRILs). The successive intermating crosses following F1 provided increased opportunity for recombination be-
tween linked loci. These recombinations remain detectable at any genomic position where B73 and Mo17 are polymorphic for the markers
used in the subsequent mapping steps. The fact that these inbreds are so polymorphic relative to each other allows higher detection of
crossover events. However, markers cannot be mapped any place in the genome where there is no polymorphism between Mo17 and
B73.

After genotyping these IRILs with 2,046 markers, the Maize Mapping Project (MMP) constructed a genetic map (IBM2) that contains
2,026 markers (Coe et al., Plant Physiol. 128:9-12, 2002; Cone et al., Plant Physiol. 130:1598-1605, 2002). Markers that are ordered with
strong statistical support are called "FRAME" markers. It is useful to keep in mind that the units on the IBM maps are not really centiMor-
gans.

IBM Neighbors: This description is taken directly from Cone et al. 2002 (see above). "We are implementing a “neighbors” map ap-
proach in which we extrapolate locations of loci from non- IBM maps to their nearest neighbors on the IBM map, such that the framework
loci on the IBM serve as a fixed backbone onto which additional loci are added. To extrapolate, we look for shared loci on the two maps
that define an interval containing a locus of interest, calculate the distance between the shared and target loci on the non-IBM map as a
ratio of the distance for the interval, and use the ratio to estimate a map coordinate for the target locus in that interval on the IBM. In choos-
ing which neighbors to extrapolate, we consider the depth of the genetic data and the confidence levels for locus assignment to the non-
IBM map. The new map is called “IBM Neighbors.” "The key distinction between the IBM and IBM Neighbors maps lies in the confidence
level of locus order; the IBM has fewer well-ordered loci and IBM Neighbors has more loci, but confidence in the order is lower." IBM
Neighbors Frame maps are similar to IBM Neighbors, except that they only include the loci (markers) that were “frame” (or “skeleton” in
ISU_IBM Map4 maps, see below) on the original, individual maps.

ISU_IBM Map4 was prepared by Fu et al. (Genetics 174:1671-1683, 2006), using a panel of 91 IBM lines, a subset of the 302 member
panel used for IBM2. They mapped 1,329 new gene-based insertion-deletion polymorphism markers (called IDPs or indels) and 2,029
previously developed markers on the IBM map. This groups calls markers "skeleton" if there is excellent statistical support to order them
accurately on the map, and "muscle” if support is adequate for approximate placements. Coordinates on these maps were corrected to
represent meiotic centiMorgans.
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(1

Figure1. Generation of IRILs, a special mapping panel.

LHRF Gnp2004 and IBM GNP2004: Falque et al. (Genetics 170:1957-1966, 2005), generated an IRIL panel from the cross F2 x
F252, representing a set of inbreds useful for European maize breeders and permitting mapping a number of markers monomorphic on the
IBM panel. In their paper, they state: "We built framework maps of 237 loci from the IBM panel and 271 loci from the LHRF panel. Both
maps were used to place 1454 loci (1056 on map IBM_Gnp2004 and 398 on map LHRF_Gnp2004) that corresponded to 954 cDNA
probes previously unmapped.” Coordinates on these maps were corrected to represent meiotic centiMorgans.

Nested Association Mapping (NAM): The NAM panels are like RILs on steroids. Regarding the IBM map, recall that markers can
NOT be genetically mapped in any region that is not polymorphic between B73 and Mo17. To overcome this, Yu et al. (Genetics 178:539-
551, 2008) crossed B73 to 26 diverse maize lines (called "founders"). From the 25 F1s that were generated, a total of 5000 RILs where
made, with 200 from each F1. The large number of diverse "founders" greatly increases the likelihood that most regions in the genome will
be polymorphic in at least one mapping set, allowing markers to be mapped in those genomic regions. Excellent figures describing the
process of generating the NAM panels are in the Yu et al. paper above. The Diversity Group (panzea.org) is mapping millions of SNP
[single nucleotide polymorphism] markers using these lines. This will lead to a very high resolution genetic map and leverages the high
throughput genotyping technology available for SNP.

Submitted by:
Lisa Harper

Mary Schaeffer
Taner Sen
Carson Andorf
Darwin Campbell
Carolyn Lawrence
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Mapping Tutorial at MaizeGDB

Making the Intermated B73 X Mo17 mapping population

Mo17

I 441

Single F2
plant was
selfed

Figure 1

AMaizeGDB Tutorial prepared by Lisa Harper. In color on-line. See Lee ef 41(2002) Piant
Mol. Biol. 48:453-463 for details

Figure 3
Pick a single kernel from each ear. Put in a bag, shake,

plant, more random matings (2nd generation).

Repeat, (repeat....)
H || I

From these lines, generate Recombinant Inbred lines by repeated selfing - 5x

NN
L

Genotype each line; remove lines with hi imilarity to each other or with high heterozygosity

S iemmwnsne
TmoRee

Figure 2 | " i ?

0

Genotype 99 F2 plants
Perform 250 random intermatings, using each

parent only once as either male or female

Figure 5
Example. You use primers from your gene of interest and that amplify a
different length fragment in Mo17 vs B73. Use these primers on each IRIL

in the panel.
B73 Mo17
g — -
EcoR1

PCR + EcoR1

<~
A

o

N YR3IBEeNRA T
M 0O ODDODOD DD
N2gccgcccccccc
002 i el e ¢ e

So, your gene’s ‘code’ is: MMBBMMBBMB...
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Figure 4
Cool, but how do you map with them??
Resources for mapping include:
Stocks
DNA kits
Mapping service

See:
http://www.maizegdb.org/cgi-bin/stockcatalog.cgi?id=1

The Mapping Service computes the location of your gene,
using MapMaker software and genotyping data from other
polymorphic markers.

So, your gene’s ‘code’ is: MMBBMM ...

Line 1 Line 2 Line 3 Line 4 Line 5 Line 6

1

MMMMMB Nope!
MBMBMM Nope!

MMBBMM YEAH!
Figure 6
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VI. MAIZE GENOME SEQUENCING PROJECTS

B73 Maize Genome Sequencing (www.maizesequence.org)
Washington University, St Louis, MO (lead institution); Cold Spring Harbor Laboratories, Cold Spring Harbor, NY; University of Arizona,
Tucson, AZ; and lowa State University, Ames, I1A

As we approach the last year of the Maize Genome Sequencing Project, we are nearing completion of the initial genome sequence and
analysis of maize B73. This includes a primary annotation set (working set genes based on repeat masked DNA), along with a secondary
annotation set (protein level). These sets include 16,007 Phase 1 BACs of a total of 16, 625 chosen. At present, we may not necessarily
know the order and orientation of all contigs within each BAC, but we do know order and orientation of each BAC in the tiling path.
Fusheng Wei at the Arizona Genomics Institute has produced 10 pseudomolecules (chromosomes) along with pseudomolecule 0
(unassigned scaffolds). We also have generated compara gene trees with orthologue calls.

The maize browser, available at http://www.maizesequence.org provides public access to maize BACs and their underlying
annotations. The website is tightly integrated with Gramene (http://www.gramene.org) and provides cross-linkage for comparative analysis
with other cereal genomes. Mature (improved) BACs have been analyzed using an effective evidence-based gene build strategy in
collaboration with Gramene that provides higher-quality gene models. Improved sequences have undergone peptide-based analysis, such
as InterPro/GO, to provide greater context for gene models. The maize BAC sequence maps have been integrated with the FPC map. This
provides a unified view of the physical and sequence map. Other data sets, such as the maize optical map (see below note), generated by
the David Schwartz lab, and full-length cDNAs, provided by the Yeisoo Yu lab (http://www.maizecdna.org/) and Ceres (Alexandrov et al,
2009), have been integrated into the browser, as they became available.

There is still work to be done. Several BACs that only recently were chosen to fill gaps in the tiling path have to be finished and added
to the annotation pipeline. As of May 8, 2009, 15, 818 BACs of the total of 16, 625 chosen are finished. This work is ongoing at the
Genome Center at Washington University School of Medicine and at The Arizona Genome Institute. These data will undergo analysis and
will be integrated into the genomic annotations in the browser.

A manuscript describing the preliminary analysis of the maize genome is in progress and, along with several companion papers, will be
published in major journals soon. This will give the first comprehensive look from the genomic level at maize B73.

Alexandrov NN, Brover VV, Freidin S, Troukhan ME, Tatarinova TV, Zhang H, Swaller TJ, Lu YP, Bouck J, Flavell RB, Feldmann
KA. Insights into corn genes derived from large-scale cDNA sequencing. Plant Mol Biol. 2009 Jan;69(1-2):179-94. Epub 2008 Oct
21.

Submitted by Sandy Clifton
Washington University, St Louis, MO

B73 Optical Map: A single molecule map of the maize genome

Shiguo Zhou', John Nugyen?, Fusheng Wei?, Shiran Pasternak4, Doreen Ware4, Rod Wing?, Michael Waterman?, and David C. Schwartz'
University of Wisconsin-Madison, Madison, WI 53706; 2University of Southern California, Los Angeles, CA 90089; 3Unversity of
Arizona,Tucson, AZ 85721; 4Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 11724

Maize is one of the most important crops in the U. S., while also being a venerable plant model system for genetic and cytogenetic
investigation. Although a substantial body of genetic and cytogenetic studies have provided a global view of maize genome organization,
there remains a vast treasure of fine-scaled genomic features awaiting discovery that will surely emerge from analysis of a fully sequenced
genome. As part of this effort, we have constructed a genome-wide restriction map for maize using the well-established whole genome
shotgun single molecule optical mapping approach [1-13]. Briefly, optical mapping constructs individual restriction maps from millions
genomic DNA molecule (300 kb- 2 Mb) that have been stretched on charged surfaces. Automated fluorescence microscopy, coupled to
machine vision converts images into data sets comprising high resolution restriction maps. These maps are then assembled in to contigs
spanning an entire genome. Although the maize genome is notorious for harboring a complex and extensive panoply of repeats,
complicating sequence assembly, such genomic structures are readily characterized by optical mapping because ~500 kb molecules are
analyzed. Our optical map of maize genome is facilitating sequence finishing by providing dense restriction marker scaffolds for the
ordering and orienting of nascent sequence contigs, the characterization of gaps, and the validation of sequence assemblies.

We constructed a genome-wide optical map of the maize inbred line B73 using Swal, a methylation insensitive restriction enzyme.
Swal mapped DNA molecules were de novo assembled into 68 contigs, each larger than 3 Mb (30.94 Mb, average size) and with a total
length of 2103.86 Mb. These optical map contigs span 91.47% of the maize genome (~2300 Mb)[14], with the largest contig spanning
more than 100 Mb. A new algorithm was developed in order to utilize the unfinished BAC sequences (http://www.maizesequence.org/
index.html release 3a.50) for integration of the maize optical maps with the iMap (FPC physical and Genetic map) [14-21]. This alignment
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algorithm includes four steps: i. fragment matching — between optical map and sequence contigs; ii. BAC alignments — match graph for
alignment to optical map contig; iii. FPC alignment — dynamic programming for alignment to optical map contig; iv. filtering the alignments -
based on the colinearity between the alignment order of BACs on optical maps and their order on the FPC map. The algorithm placed 65
of the 68 optical map contigs onto the maize iMap (2082.28 Mb). This result indicates that our optical map is largely congruent with the
maize iMap, which in turn cross-validates the BAC physical map resource for maize genome sequencing efforts. Furthermore, as all the
anchored optical maps span multiple FPC contigs, gaps between FPC contigs are now estimated. However, we do see multiple regions
with conflicting optical map/iMap alignments indicating that some FPC contigs are not correctly placed, or belong to different
chromosomes. Further analysis is needed for solving these issues. As most of the BAC sequences in this release comprise of multiple
unordered sequence contigs, and some of the BAC sequence contigs can be anchored on optical maps, this also may help finish the BAC
sequence assembly. In conclusion, our maize whole genome optical map will be an important resource for finishing maize genome
sequence and closing gaps. The finished B73 map/sequence will become a reference for other studies aimed at finding structural
differences in other lines, cultivars or varieties of maize.

Lin, J. et al., Whole-genome shotgun optical mapping of Deinococcus radiodurans. Science, 1999. 285(5433): p. 1558-62.

Lai, Z. et al., A shotgun optical map of the entire Plasmodium falciparum genome. Nat Genet, 1999. 23: p. 309 - 313.

Lim, A. et al., Shotgun optical maps of the whole Escherichia coli 0157:H7 genome. Genome Res, 2001. 11(9): p. 1584-93.

Zhou, S. et al., A whole-genome shotgun optical map of Yersinia pestis strain KIM. App! Environ Microbiol, 2002. 68(12): p. 6321-31.

Zhou, S. et al., Whole-genome shotgun optical mapping of Rhodobacter sphaeroides strain 2.4.1 and its use for whole-genome

shotgun sequence assembly. Genome Res, 2003. 13(9): p. 2142-51.

6. Zhou, S. et al., Shotgun optical mapping of the entire Leishmania major Friedlin genome. Mol Biochem Parasitol, 2004. 138(1): p. 97-
106.

7. Valouev, A. et al., Alignment of optical maps. J Comput Biol, 2006. 13(2): p. 442-62.

8. Valouev, A. et al., Refinement of optical map assemblies (original paper). Bioinformatics, 2006: p. 1217-1224.

9. Valouev, A. et al., An algorithm for assembly of ordered restriction maps from single DNA molecules. Proc Natl Acad Sci U S A, 2006.
103(43): p. 15770-5.

10. Zhou, S. et al., Validation of rice genome sequence by optical mapping. BMC Genomics, 2007. 8: p. 278.

11.Zhou, S., J. Herschleb, and D.C. Schwartz, A single molecule system for whole genome analysis, in New Methods for DNA
Sequencing. 2007, K.R. Mitchelson,Editor, Elsevier B. V.:Amsterdam. p. 269-304.

12. Ananiev, G.E. et al., Optical mapping discerns genome wide DNA methylation profiles. BMC Mol Biol, 2008. 9: p. 68.

13.Kidd, J.M. et al., Mapping and sequencing of structural variation from eight human genomes. Nature, 2008. 453(7191): p. 56-64.

14. Wei, F. et al., Physical and Genetic Structure of the Maize Genome Reflects Its Complex Evolutionary History. PLoS Genet, 2007. 3(7):
p. e123.

15.Fang, Z. et al., cMap: the comparative genetic map viewer. Bioinformatics, 2003. 19(3): p. 416-7.

16.Fang, Z. et al., iMap: a database-driven utility to integrate and access the genetic and physical maps of maize. Bioinformatics, 2003.
19(16): p. 2105-11.

17.Cone, K.C. et al., Genetic, physical, and informatics resources for maize. On the road to an integrated map. Plant Physiol, 2002.
130(4): p. 1598-605.

18.Coe, E. et al., Access to the maize genome: an integrated physical and genetic map. Plant Physiol, 2002. 128(1): p. 9-12.

19. Gardiner, J. et al., Anchoring 9,371 maize expressed sequence tagged unigenes to the bacterial artificial chromosome contig map by
two-dimensional overgo hybridization. Plant Physiol, 2004. 134(4): p. 1317-26.

20. Nelson, W.M. et al., Whole-genome validation of high-information-content fingerprinting. Plant Physiol, 2005. 139(1): p. 27-38.

21.Yim, Y.S. et al., Characterization of three maize bacterial artificial chromosome libraries toward anchoring of the physical map to the

genetic map using high-density bacterial artificial chromosome filter hybridization. Plant Physiol, 2002. 130(4): p. 1686-96.
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Mo17 Genome Sequencing (Editors' Note)

Mo17 genome shotgun sequence reads by 454 sequencing have been aligned to the B73 BAC sequence, and are freely available at
www.phytozome.org. This project was carried out by the DOE Joint