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I. AFNOUNCEMENTS

1. 1951 leeting

It 1s planred to have a get-together of those interested in maize
ggnetics abt the AIBS meetings in September. The meetings will be held in
iinneapolis and Dr. Charles . Burnham will schedule the time of the maize
meeting and have it printed in the regular program of events.

2; Genes wanted.

C. . Burnham, Uriversity of Minnesota, University Farm, St. Paul 1, ‘
idnn, - PP bp bp, .}.3’33: ?ﬁhﬂ: ts ¥y d l-gz: }ggfiﬁh: 4 I’Eﬁ’ in Is &l, 08, 4 0 2
Pr (with g?). A

H. B. Creighton, Wellesley College, Wellesley 8, lass. -
prpryp ¥p (A Ay CRL) and A) 4y A A, CCRREE Wxbx PrPrl,V,.

ikaize Genetics Cooperation, Department of Plant Breeding, Cornell
Uiiversity, Ithaca, N. Y. -- Any new genes or particularly useful combirations
of genes,

3. Back numbers -of lews Letier available,

Vol. 4 - Dec. 18, 1933 - 4 copies
Vol. 10 - kiar. L4, 1936 ~ 2 copies
Vol. 11 ~ Mar. 23, 1937 - 4 copies
Vol, 12 - iar. 6, 1938 - L5 copies
Vol, 13 - Apr. 15, 1939 - L& copies
Vol. 24 - iar. 17, 1950 - 22 copies

H. H. Smith



II. REPORTS FROM COOPERATORS

California Institute of Technology and
United States Department of Agriculture
Pasadena, California

1. Translocations.

A list is being prepared for publication of all translocations isolated
since the 1935 1list up to "Crossroad project." This covers the isolation,
identification of chromosomes involved and the cytological location of breaks.

E. G. Anderson ard A. E. Longley

2. 610351es.

Intercross tests for alléelism have been made both with previously- numbered
glossies and with new glossy lines obtained from other sources, chiefly by muta-
tiors. The tests irdicate that the glg is the same (or an allelel of ) glg and that
glyo is the s as gl.. A stock listed under the symbol of gl, is also the same
as gls. The stock llséed as gl, showed no glossy which could be recognized under -
our conditions. Among our new mutants we have obtained several recurrences of
gly, gl. and gly and one each of gly, and gl,. One additional glossy has been
obtalneg These results will he repeated fo% confirmation. We shall 2lso be
glad to check any glossy stocks sent to us. Stocks of the three widely used

» 8lp ard gl, are probably all reliable. But, as our presemt tests do not
conform to the %nformation given in the linkage Summary of Emerson, Beadle, and
Fraser, 1935, it would be well to have all stocks of gl, to gl,, checked. Ve
have verified the reported linkage of glg with genes from chrom-,’-

inderson, et al

Quantitative determinations of the wax on the surface of seedling leaves
are being made. The glossies differ from each other, but all have less than the
normals, Glossyz appears to have gbout one~half the normal amount of wax ard
gly less than one-fourth.

Bdward Kurtz

3¢ Dwarf 1,

Cne of the dwarfs obtained from the Bikini test mabterial is an allele of
di. It is somewhat larger arnd more vigorous than the original dj but with the
same compact growth, unlike the larger and more elongated intermediate allele
founi by Dr. Brink, It is very satisfactory as a seedling character. It was
present in the L289/I205 single cross material used for the Bikini tests.

B, G._Anderson
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L. A non-liguleless agllele of liguleless.

Cne F, culture from a Bikini outcross segregated plants with the character~
istic erect leaves of liguleless 1. Unlike lg; the leaves of the new type possess
a ligule and auricles. The sheath together with the ligule remain tightly wrapp-
ed as in the normal, But the midrib continues vertically upward instead of coming
out at an angle from the top of the sheath, The seedlings look superficizlly
like those of lg; but the classification must be based upon the leal angle only,
Intercrosses with lgy give seedlings typical of the new type, showing allelism,
Since there is ro weakening of the stem, the character has one advantage over
1g1 but its comparative usefulness as a gene marker remains to be determined.

E. E. Dale and E.‘G. Anderson

5. Virescent~19.

This virescent appears to be rather widespread among genetic stocks. It
has turned up in the stock of glossys, in some of Dr. Roman's stocks of B chromo-
some translocations, and in several other cultures of mixed ancestry all involving
recent crosses to Cornell genetic stock. These items all suggest that the source
may be some early stock widely used by Dr. Emerson and his students and co-workers
at the time much of the genetic stock material was being built. As a genetic
marker, Vvjg 1s fairly gocd in greenhouse seedling tests, but greens up too readily
to be classified in the field under our conditions. Where specific seedling
chlorophyll notes are not being taken, it could be tided along indefinitely in
stocks used for other purposes.

E. E. Dale and E. G. Anderson

6v Oil 28_]__"

A deep "olly" yellow seedling type which becomes green or golden-green
as a mature plant, answering closely the description of Eysters oil yellow. An
excellent seedling character easily classified throughout seedling stage and often
recognizable even in the mature plarmt. Viability good. Chromosome 10. Loosely
lirikea to A on the basis of seedling tests as follows:

Crosses with colored aleurone gave Fis which on selfing gave 9-7 segrega-
tion of aleurone, These segregated for oil yellow in the following percentages:

normal oil yel . per cent
colored seeds 607 105 1445
colorless seeds 377 166 30,6

This corresponds to about 25 to 30% of crossing over between oil yel and
either C or R, Cultures segregating for oil yellow and waxy showed no linkage.
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Follinations by TB-9b gave only green seedlings thus eliminating the distal half
of the short arm of chromosome 9, Pollinations by TB-10a likewise eliminagted

the distal part of the long arm of chromosome 10, Thus the data would incicete a
locus near the centrzl portion of chromosome 10, possibly not far from golden or
linezte. For most purposes it is a betbter marker gene than either of these.

E. G. Anderson

7. Albino seedlings.

A series of nine albino mutants characterized by a complete lack of
both chlorophyll and beta-carotene, a deficiency of carotinoid pigment in the
endosperm and a tendency to premature germination were intercrossed to test for
allelism, Two of these tested proved to be allelic to the others and were
eliminated. Data obtained from twenty of the possible twenty-one intercrosses
between the remaining seven indicate that six of the seven genes are probably
non alleiic with ore combination yet to be tested,

D. 5. Robertson and E,G. Anderson

8. Viviparous-

The studies of the viviparous mutarts of corn have yielded some information
as to the loci of the genes involved.

Indications are that the mutants vp, and yp; obtained from Cornell are
allelic. Linkage studies give no indicatiors of this gene being located on the
short arm of chromosome nine or the lomg arm of chromosome ten. These agre the
loci for wp, and yp; respectively, reported in the literature, C(rosses of stocks
of this mutant with translocations B-~9a, B-9% and B-10 have revealed that the
gene is not within the regions included in these translocations. Crosses with C,
R, wx and sh give no indication of linkage with any of these genes. Apparent
linkage with aleurone color, previously reported for this mutant, seems to be the
result of the inhibition of color development when the gene is present in the
homozygous conditiorn.

A backcross of vp, has yielded 29.5% crossirg over between vp, and pr,
which s in good agreement with values previously reported,

Previous crosses of wp, with translocation B-1b had indicated that this
mutant was in the short arm of “chromosome one. A backcross of an F+q heterozygous
for vpr and translocation 1-9a indicate 29.9% crossing over between the mutant
and the translocation.

A three point test of ypry, pr and glg indicates the following order and
map distances: ¥py 14.6 pr 1.0 gle. This data is in agreement with the order
of these genes indicated by Dr. Sprague.

Viviparousg had previously been located in the long arm of chromosome one
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with the aid of translocation B~la. Backcrosses of Fqp plants heterozygous for
this mutant, br, bm, and translocation 1-7c¢c indficate the following order and
map dlstances. (b;T T 325 YDy 13.2 bm,, No crossovers were okt ained between
br and the translocation out of 103 plants ohserved,

data from plants heterozygous for vps and translocation 7~9a-76
indicate %hat this mutant is on chromosome sevefi. Crosses with translocation
B-7b give no evidence of the gene being included in the translocated portion of
chromosone geven, thus the gene is :robably proximal to the bresk in this chromo=-
SOME,

Physiological studies of normal and viviparous embryos seem to indicate
that the combination of low oxy en tension and high COy tension is responsible
for preventxng germination of normal &mMbryos durlng the development of the
caryopsis. Concentrations of approximately 1% O,, 30% CO, and 69% ¥y will greatly
retard the elongation of the plunule of excised riormal embryos of immature seed
withiout inhibiting the enlargement of the scutellum which will elongate from
«5 to 1.5 mm in six days under these corditions. The plumules of ypr embryos,
obtained fran the same selfed ear as the normals mentioned above, aré not inhlbited
by these gas concentrations., This would suggest that embryos of this mutant
geruinate prematurely because they are capazble of plumule elongstion under - ndi-
tions of low and high CO,, which possibly exist within the periczrp of developing
seeds.

De S. Robertson

9. Phototropic sensitivity of coleoptiles of albino corn.

The mutant strain ofcorn, viviparous 5, is characterized by the production
of seeds with white endosperm, which upon germination yield paper-white seedlings.,
Analysis of the eoleoptiles of this mutant showed that they contaired as much
riboflavin as the normal but no detectable carotenoid pigments. Use was therefore
made of the mutant in an attempt to decide betueen carotenoid pigments and ribo-
flavin as the light receptor for phototropic curvabure. Results showed that the
mutant coleoptiles curved about one-half as much as the normals when exposed
to blue light of sufficient intensity to elicit the first positive curvature in
the normals. These results are interpreted to support the contention of Galston
and co-workers t.at riboflavin is a llght receptor pigment for phototropic curva~
ture,

Re. S$. Bandurski and A, V. Galston

10. Indoleacetic acid response of corn coleoptiles.

In view of the extensive work with Avena coleoptiles, it was surprising
to find that no one had reported the effects of indoleacetic acid (IiA) on corn
colepptile elongation. A few simple experiments were therefore carried out, Corn
secds were germinated on the dark and when the tip beyond the first node was 1 to
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1.2 mm. long, 5 mm. sections were cut with parallel razor blades beginring 2

to 3 mm, back from the tip, The prinaery leaf was withdrawn and batches of ten to
twenty coleoptile sections flosted on buffered sucrose solutions to which I.4 was
added, The average increase in length over controis was 0-25 mm,/10 sections

for the range of .1 to 3 mg. Ii4 per liter, a definitely usable sensitivity,

which cculd probably be increased by rejecting 5 mm, of tip instead of 2«3 mm.

The results are reported here since they suggest the possibvility of using corn
coleoptiles for IAA assay as well as their application in the study of coleoptiles
of mutants in which differences of IAiA metabolism are suspected.

Howard J. Boroughs

11, Waber-goluble pigments in &orn.

The worls carried out at the University of iissouri on the constitubtion of
water-soluble pigmerts in various genobtypes of corn is being cortinued at the
California Institute of Technology.

The nurple tissues of corn plants containirg a full complement of dominant
genes for anthocyanin production (ﬁi A8 FL ¥ Pr Bz) were found chromatograph-
ically to have three antliocyanin pigments one of which is chrysanthemin, in
accordance with the finding of Sando (1920). The cther pigments are believed
to be derivatives of chrysanthemin, since mild hydrolysls results in formation
of a single pigment. In plants recessive for b gene, anthocyanin pigments can
be produced through the action of gene rf (rc¢h sllele was tested exclusively),when
leaf tissues are supplied with excess of sugar, The pigments induced in leaf
sections of such plants by floating them on glucose solutions were found to be
ident cal with those produeed naturally in leaf sheabhs of plants containing
dominent B gene.

The sun-red plants, homozygous recessive for the pl gene, were found to
have three pigrents chromatogrephically identical with those produced in purple
plants, but much reduced in guantity. The same three pigment frsctions in reduced
amounts were found in plants containing various alleles of gene 4 (4=Di, Ad~il,
Ad~31), ard in plants homozygous for recessive b, gene.

In two families, purple plants were found to segregate a factor responsible
for production of a single anthocyanin pignent instead of the usual three fractions.
The single pigmert was found to be chrysanthemin., The factor behaves ss & simple
recessive gene, Chromosomal location of this gene aml its action when in cambing-~
tion with other genes controlliing pigment production is being studied.



Plants Plents Plents
Analyzed (3~Pigment) (1-Pirment )

Original Pamily
Fercentage 75 53 22
7043 % 29,37

Fqt 1-pigment plant 9 0 9
selled

1-pigment plant 18 0 13
selfed

S-pipment plant 11 11 0
selfed

3-pigment plant 11 g 3
selfed

l~pigment plant 1z 1z O
crossed to 3=
pigrent plant

<
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O
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Fot l-pigment plent selfed -

Chromabographic work reveals the presence of a large number of water
s.luble substerces in plents where anbhocyanin yTOdMCQLOR has bren decreased by
substitution of gene 4 by eny of its alleles, such as AS-4l, 2P, =nd gz, Nost
of thesc substances arc belicved to be flavonold or pm nollc in neurc. They are
detected in chromstograms by mesns of their fluorescence iln ulbtra-viclet light,
Determinetion of the chemical nature of thesc subutwnceo in plants convedring
the A“~4L gene, in the wresence of other complementary genes, ls in progress.

Keterina Zarudnaya

nd “‘

12, Tryptophane, Tdacin, iidolescebic acid in sugary and sharch.

S
b

Interrelstionships ¢ tryptophanc, indoleacetic acid, ard niacin reported
in varicus plants prompted exvending assays for these subsbances to devcolopmental
stages of the corh kernel and determining carbohydrates in the same samples for
more clrect compoarisoli.

btoired. from an inbred
5 conversion hav

In tue first series of tesbs, starchy kernels wer
snt sugary lernels from a closely related sugary |
pe of 15/16Lhu of its gorm plasm from V3.

o
hraat
RS

s

A8 work proceeded, irvregularities 1n

3

the results were susnected to Le due
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to differerces in the "physlological age!" of the. kernels from the two types of
plants. Differences could be due both to individual plant veriation, and to
systematic differences between kernels produced on starchy and sugary parent
plants, Since starchy and sugary seeds camnot be distinguished until about
maturity neither of t hese sources of error could be eliminated by taking samples
from ordinary segregating ears., However, yellow and white seeds can be classified
on segregating ears by about the 16th day from pollination. By use of an R4
conversion of translocation 4-0a carrying su'and y the two types of seeds were
separated on the basis of endosperm color with only about 4.5 per cent error due
to crossing over.

Carbohydrate patterns were essentially similar in the two series, although
KYS apparently as a later maturing line attained peaks of the various components
from four-eight days later than the Rj4. Reducing sugars were higher in sugary
than starchy and were highest in bobth genotypes at 20 and 28 days, the dropped
more rapidly in starchy than in sugary; sucrose was consistently higher in sugary
then starchy and decreased sharply after 24 and 22 days; water soluble poly-
saccharides accumulated rapidly in sugary from 18 to 32 or 2L days, then decreased
slightly at msturity; very little water soluble polysaccharide was found in starchy
samples at any stage. Carbohydrate patterns are thus in general agreement with
published ones,

Niscin increased considerably in starchy between 18 and 24 days, then
decressed toward maturity. In sugary it incressed somewhat more rapldly to a
higher peak at 28 axd 32 days and decreased less than starchy at laoter dates.
Indoleacetic acid was also higher in sugary than starchy, although in the KYS
series there were points of overlap, Highest indoleacetic acid levels were at 28
and 32 days. Ab maturity the values were almost identical in starch and sugary
for both series. Tryptophane levels were irrgeular in KYS and overlapped. In the
{4 seriestryptophene was higher for sugary from 20 days through maturity.

These data are comsistent with a catalytic role for niacin in carbohydrate
metabolism. However, they provide no proof for such a role. The amournts of
tryptophane are sufficiently high previous to the rise of niacin and indolescetie
acid levels to account for the quantities of the latter two substances by trypto-
phane conversion.

H. Teas, Anna Newton, J. W. Cameron,
and E. G. Anderson

13, Chemical and physiological studies on Aindoleacetic acid.

Previous work demonstrated the close interrelstion of tryptophane and
indole-3-acetic acid (IAA) in the developing corn kernel. Associated with these
meterials is a substance, now called auxin complex (AC), found to be present in
large quantities in the kernel, and apparently capable of completely inactiveting
IiA for its usual role in the growth of the plant. In consideration of its
probable importance in the growth and metabolism of the plant, work was begun
on its isolation, Ixtensive solvent and chromobtographic techniques were utilized
to increase the AC concentration from 0,04 to 10% on the basis of total IAA content,
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Paper chromotography resolved the AC into two substances, both of which gave a
color reaction for I4a and growbth activity after hydrolysis., Apparently, there-
fore, the AC is a mixture of two compounds both of which contain IiA — possibly
several lsomers of the same substance exist,

" Recent alkaline hydrolysis procedures on the AC concentrate indicate
the release of at least three substances - methyl.anthranilate, 1.4, and a sugar.
The interrelation of these substances, if any, remeins to be established.

wmutants having a colored aleurone layer were utilized to help in establish-
ing the site in the kernel for t he production of the AC. Preliminary work indicates
that the gradient of AC concentrstion decreases from the aleurone layer imward into
the endosperm as well as from the base to the top of the endosperm.

Extensive investiggtion to establish the presence of an enzyme system
capable of transformis g tryptophane to IAA was done using a dialysis technicue to
reduce the TAa and AC background., Results indicate that such a system does exist
in the kernel, but ic of very low acticity.

lMelvin Stehsel

Charles F. Ketterimg Foundation
Yellow Springs, Ohio

1, Catalase agtivity in corn.

a. The catalase activity of leaf tlssue of various chloroplast pigment
deficient types of corn seedlings growing in a greenhouse was determined by the
"catalase tube" method of Knott., The catalase activity of albino seedlings
averaged l.54 ml, of O, in five-minute interval, that of yellow seedlings 2.83
ml. and that of green seedlings 10.1l; ml,

b, The same chloroplast plgment-deficient types of corn seedlings grown
in the dark showed a catalase activity which was surprisingly high in all cascs
and vhich was approximately the same for all of t he three types.

c. When the dark~grown seedlings were exposed to light “here was a rapid
photo-oxidstion of catalase, so that catalase values approached that of similar
aged light{greenhouse) grown albinos, yellow seedlings and green seedlings,
respectively.

de A series of hybrid strains of corn arranzed from darkest green to
lightest green showed progressively less catalase activity.

e. Catalase in leaves of corn seedlings was destroyed by temperatures at
or above 55°C,

f. A conperison of the temperature effects on etiolated and green seedlings
of approximately the same age showed the catalase in green ones to be slightly



10,
the more heat-labile or destructible,

ge. There seems to ne a common thermal effect on catalsse, starch synthesis
enzyme, and chlorophyll synthesis enzyme. 55° is the critical tenperature above
which all three enzymes are destroyed. A plausible explanation for this enzymatic
destruction is that these enzymes aie proteinaceous and are subject to identical
thermal denaturation.

h. The catalase activity was found to be guite high in chlorotic corn
seedlings grown in greenhouse at 10°C, but did increase somewhat in ones transferr-
ed to 25°C,

2. Polvembryomy in corn.

Pedigree 481 produced a small proportion of Siamese twin stalks from a
single kernel. 13 sets of twins and 1 triplet are recorded in a series of progeny
test involving 216 progenies in 481 pedigree and 8885 sown kernels. This is
1 mltiple embryo per every 635, Only two p;omanlos so far have revealed more
than one multiple embryo, two sets of twins in hSL(TéA}, three sets of twins in
481(211); I would gladly furnish seeds to anyone interested in performing a more
intensive study of this matter, Presently I am incliined to think that the tendency
for multiple embryo may be inherited and thatin strains possessing the tendency,
the frequency for twins is low.

3. The report two years ago (Maize Genetic Cooperation News Letter 23:4) that
zreen seedlings grown from yellow seeds seemed to be significantly tz2il:r at end

of 21 days than green seedlings grown from whibte seads in same progeny hes been
further investigated. MNot all progenies which segregete yelliow and vwhite seecds

in 481 pedigree show this growth difference in seedlings. Several other pediprees
tested did not show any difference in stature betwsen seedlings from yellow secds
and those from white seeds in same progenies. So it would seem that this difference
is not due to presence of carotene in yellow seeds bubt is due rather to a gene or
get of genes for incregsed vigor and that this gene or set of genes 1s l:nked in
coupling phase with gene for yellow en@o%perm,(nost likely Y1, on chromosome 6, but
not for certain), Several progenies in pedigreec 481 showed this interesting
correlation,

i« The tassel-like ear {(reported in Meize Genetics Cooparatlon News Letter
23:4) in pgdLgrce ASJ? is associated with bright green color. I have some houmo-
zygous strains of tassel-like ear (bright green color) for anyonc intereste

5. I have homozygous zebrao for anyone interested in this character. zbpz is
still nnt located.

H. C. Eystef
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Chicago Notural History liuseum
Chicago 5, Illinois

Fully podded corn in the OLd Southwest.

The buseuwml!s 1950 Southwest Archeological Ixpedition excaveted Tularosa
Cave, a dry cave on the upper Gila River watershed in liew Mexico. Of the learge
assortment of plant remains unearthed, the most interesting and abundant is the
corn. There are more than 30,000 cobs, cob fragments, many ears with grains,
tassels, and plant fragments, In the lowest levels scme of the ears are as fully
podded as some of the Tu ears grown today, while the mgjority are the less con-
spicuously podded weal: tunicate forms already described by Mangelsdorf from another
New sexico Cave. It is believed that the lowest levels of Tularosa Ceve are more
then 4,000 years old for the artifacts associated with these levels are similsr
to those faund in & nearby site which has been dated by the Carbon 14 method
as about 4,500 years old. Carbon 14 tests are being run on the Tularosa Cave
material.

This is the second rccord of ancient fully podded comm in the Southwest.
The first, a solitary car from northern Arizona, is of little significance for
there is little information on the associated corn or the level at which the ear
was discovered,

e g S .

foetidissima fruits, grasses and parts of the local wild plants which the cave
dwellers used., Since the cave was occupled until about 1200 A.D,, this collection
will give a relatively complete history of corn for more than 3200 years.

Hugh C. Cutler

Connecticut Agricultural Experimant Station
Few Haven A4, Connecticut

1., Cytoplesmic sterility in corn.

; Pollen sterility resulting fram a transmissible condition in the cytoplasm
has been reported to occur in corn from seversl widely differemt sources. The
msterial described by Rhoades (193%) obtained from collections by Emerson and
Richey in North Amcrica has epparently been lost. The material that we received
from the U. o. Department of Agricuiture in 1944, and understood was the Rhoades
stock, we hsve later learned originated in teopod crossed by a linkapge tester
(letter received from Dr. M. T. Jenkins), In the middle thirties Dr. F. 0.
iiengelsdorf, at the Texes dgriculbural Experiment Station found mazle sterile
plarnts in kexicen June and in ibts derivatives,Golden June and Honcy June, which
later proved to be cytoplasmic. Gini (1939) has described cytoplesmic storile
types in corn from Argentina and Brieger from Brazil. Josephson and Jonkine (1948)
listed sevcral inbreds that ere fertile bubl produce pertlally sterile hybrids.
~The U. 5. Department of Agriculture, Texas and Erazilian sources have becn compared
in the same inbreds after backcrossing. The Texas sterile scems to be more
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completely sberile than the other two sources, although the inbreds have not been
completely converted to type in each case.

Restored pollen fertility resulting from gene action has been maintained
during three generations of self-fertilization. In this material cytoplasmic
sterility segregates as a gene-controlled, recessive character and would be
considered to be entirely nuclear until crossed with plants that do not have
pollen-restoring genes, This may account for the "scatter grain" sterility shown
by hybrids produced from self-fertile inbreds.

2., Yields of sterile and fertile hybrids.

Cytoplasmic sterility has no detrimental effect on yield of grain., In
1950 this was compared in 12 hyorid combinations made on sterile and fertile
single crosses and grown in a replicated yield test. The sterile crosses averaged
15 bushels and the fertile 145 in grain yields. The range in average yield
of the steriles was 109 to 196 bushels compared with a range of 89 to 167 for
the fertiles., The difference of 9 bushels in the averages us not significant,
but is suggestive that the steriles might have a somewhat higher yielding ability.
A regional. test of three hybrids, comparing steriles and fertiles, in five locations
showed two of tine pairs higher in yield for the sterile,

D. F. Jones

3. Glumeless hybrid sweet Corn.

Work with Sprague's vestigial glume (Vg) gene in developing a technique
for its practical use as a quality factor in Hybrid sweet corn has continued.
In the process of backerossing the Vg gene into several sweet corn seed parents,
Vg modified types with tassel glumes 1/3 and 2/3 normal length appeared. Since
these tassels shed pollen almost as sbundantly as a normal tassel, homozygous
Vg Vg inbreds may easily be established, The somewhat complicated technique
outlined in the 1950 volume of the News Letter for obtaining Vg pollen becomes
unnecessary with the use of the modifiers. The glume on the ear of the modified
types is, at most, not long enough to form obnoxious chaff., By the proper applica-
tion of genetic technique, the use of Vg in hybrid sweet corn is now feasible.

In case it is found that the modified Vg pollen shedder tassels do not
produce sufficient pollen in the farmer!s field to give a good ear set, some seed
of a normal glumed hybrid would have to be mixed in with the final sced product.
This pollinator variety should have a distinctive ear type or color so that its
ears can be picked out from the glumeless hybrid ears during the routine sorting
process.

Le Genetic control of florsl sbtructures in corn-grass.

A series of genetic modifiers for the corn~grass have been discovered.
The resultant genetic types form a continuous series from a proliferous non-
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flowering mass of tillers on one extreme to a single stalked com plant typical

of modern maize on the other end. This series under direct genetic control is
similar to the one which Dr. W. R. Singleton found would develop in the unmodified
stocks when grown under special environmental conditions. The extreme types of
corn-grass involve the fundamental plan of development of Zea Mays end so point

out the importance of Mendelian genes in the control of important taxonomic differ-
ences.

W. C. Galinat

5. Variation in combining ability of an inbred maintcined at several locations.

Samples of the inbreds Ind. Wf9 and I11. Hy. were collected from several
stations and a few commercial scurces. Variations in plant characteristics .such
as plent height, ear height, stalk strength and maturity were striking, especially
between the Hy lines. In order to test the effect, if any, of the varigtions on
the combining ability of these Hy selections, crosses were made using pollen from
a single ear to row planting of the Connecticut inbred €103, Six of the crosses
involving lines orlglnally obtained from Illincis (maintained several generatlons
in Connecticut), U.S.D.A,, Ohio A.E.3., Pioneer Seed Co., 1. V. Doubet, and
I1linois A.E.S.,, ard ohow1ng greatest phenotypic differences in the Connectlcut
inbred nursery were grown in 6 x 6 Latin squares in two locations in 1950, The
trial of Fq hybrids grown in Cornecticut showed significant differences in plant
heights, ear heights, per cent moisture at time of harvest, number of plants surviv-
ing entire season (initially thinned to uniform stand), and yield corrected
to 15.5% moisture content. The second trial, grown in Delaware, yieldsd similar
results. Analysis of covariance €liminating the stand factor from the recorded
ylelds removed significance in the case of the Connecticut test, but the Delawsre
yvields remaired significantly different at the 1% level, Varlations revealed in
these field trigls show clearly the mutability of at lesst one so-called inbred
ard indicate strongly that not only are phenotypic characteristics of the inbred
altered but also the factors involved with heterosis of Fq hybrid combinations
are changed. Fractical demands of maintaining named inbreds, as well as plant
breeding techniques which utilize the mutability of plant materisls are directly
affected by these data.

6. Electrical potentials.

~Earlicr reports from Connecticut Agricultural Experiment Stotion srd
recent evidence from the University of Florida suggest that electrical potertial
is correlated positively with general plart vigor. There is another correlation
which has been consistent throughout a large nunber of electrical potential
determinations., The following data indicate a correlation between the measurable
electrical potential in maize sced and the original moisture contert of the seeds
prior to the soaking period required by the usual measuring techniques. Table I
presents potential readings obtained in 1947 on seed from several lines of the
inbred maize line, Early Butler. Determinations for relative cormtent of Nitrogen,
Phosphorus and Potassium were made through a cooperative program with the Eastern
States Farmers' Exchange and protein and moisture determinations were made on
samples of seed from the same plants used in the N P K analyses. A positive
correlation between moisture content and potential reading is evident (r= 898%).

* Significant at 5% level.
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Table I
Averaged
Early Butler Line Potentisl Reading % Moisture Protein N K F
172-426 31.7 8,90 12.70 0 2 2
172-429 25.3 8.50 13.10 3 1 3
172-452 25.2 8,30 12,50 0 o 3
172-AL3 19.3 845 11.95 o 0 2
L72~442 12,7 8.15 . 11.80 2 1 4
1724~ 3 8.3 8.10 14,40 3 2 2

Other tests of seed from ears on which several different pollen sources (marked

by endosperm color Y/y and carbohydrate content Su/su factors) were used showed

a tendency for the field corn or starchy crosses to have relatively higher
electrical potential resdings than the sweet corn or sugary crosses. Ko indication
of mgbternal inheritance was oblained as might be expected if electrical potentisls
were primary in the maize plant's growth and development. Moisture content tended
to be higher in the starchy kernels, and hence, again correlated to potentials.

Flectric potential has been shown in previous publications to be associated
with a favorable, vigorous germ plasm. The indication of a second positive
correlation with moisture content presented here links seed potential to plant
development via the moisture comtent. Interpretation of electricasl potential as
a primary force in plart pattern formation mgy thus be altered to present such
potentials as secondary or caused by-products of cellular activity. This does not
necessarily mean that potential measurements are no longer considered as indicative
of basic differences between one maize seed of high potential and another of
relatively low potential. However, it does seem essential that initial water
content be taken into consideration in interpreting electrical potential variations
in lines of maize,

H. LQ EVEl"ett
Hokkaido University
Faculty of Agriculture
Sapporo, Hollkaldo, Japan

Studies of sugar pbroduction in corn stalks.

Single crosses produced in Japan from United States inbreds yielded very
well in comparison with local standard varieties. However, these hybrids were a
little late in maturity. Table I presents producuion data from one of the trlsls
in Japan while Table IT shows stalk sugar content in the s;ngle cross Tl x €103 and
the effect of ear removal.

The. observations to date may be summarized as follows: In view of aiming
toward a dual crop, the lowering of stalk sugar cortent in the hybrid is an import-
ant problem, I am afrsid thet any €103 hybrid combinstion, irrespective of nigh
sugar readings of parent inbreds, would always produce low sugar cortent stalks
at maturity because of its vigorous productivity of ear. Opinion on this question
as well as seed of promising inbreds or hybrids for ear ard sugay production will
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be gratefully received at Hokkaildo.

Table 1
5ilidng  Helght o, of  Plant wt. Dried ear Dried seed Yield perlOA
Entry days {(cm)  ears (gr) _(gr) {gr) (ke)
T1 x C103 92 272.6 1,3 1575.0 37245 29343 1056
W22 x €103 &8 282.2 1.1 1765.5 33343 R67.8 a8
Long Fellow 80 2334 1.3 1046,0 190.0 155,0 568
Yellow Dent 84 257.0 1.1 1074.0 R68.6 228.6 823
tiis., 12 €3 2h8.2 1,0 94,8.6 192,72 165.7 597

Planted kay 12

Table II
Aug. 7 Aug. 24 Aug, 3L Sepb. 11 Sept, 21 Sept. 29
(earing (maturing
stage) : stage)
Tl x C103 % % %o % % %
(normal) 4.0 7.5 9.6 5.0 L0 L0
TL x €103
(ear removed) - ear rexmoved 13.5 145 16,0 16.5
Tl x C103
(ear removed) - - ear re~- 12.4 15.8 16,0
moved

Tsunetoshi Shibuya
(conmunicated by
Herbert L. Everett,
Connecticut)

Iowa State‘College
Ames, Lowa

Corn monopleids.

During the period from the fall of 1948 through the summer of 1950, 1327
monoploid sporophytes (haploids) have been isolated from various types of corn. Of
these 282 died before maturity and 44 were cut up or put aside for special studies.
Cf t he remaining 1001 plants it was possible to self pollinate 453. Of these 178
yielded self seed. From the 178 seed progenies about 105 homozygous diploid
lines have been established, Abowt half of these are sweet corn lines, the other
half dents.

S. S. Chase
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The John Innes Horticultural Institution
Bayfordbury, Hertford, Herts., England

1. The John Innes Moves.

The move from our previous site at Merton, Surrey, less than ten miles
southwest from London's Centre to the above address at Hertford, situated at
twenty miles north of London has meant that the quantity of maize grown in 1950
was on a limited scale. In addition the present writer was away sick for nearly
a year.

Mr. M. B. Crane, F.R.5, maintained a small plot of material we have been
inbreeding and also multiplied up stocks of Extra Barly Bantam, inbred Cq4 and their
hybrid. S me of the inbreds from Canada Gold are now approaching uniformity and
in 1951 it is proposed to make top-cross hybrids between Early Golden karket and
these imbreds, These would represent 'reciprocals' of top-cross hybrid "Canada
Cross" {Syn. John Irnes Hybrid Nos 2) which does well in England.

2. Frit-fly problens.

The final analysis of our frpit~fly data has shown that all varieties of
sweet corn are susceptible to damage, some varieties and hybrids more than others.
There is a possible genetical basis as some American breeders have produced less
susceptible types than others. Suscepbibility is not assoclated with the suit-
abllity of varieties to English conditions nor to their mgbturity rating. It has
been found that sowlng sweet corn at different dates influences the severity of
attacks and peaks vary according to variety and from year to year. Later sowings
seem preferable, Frit-flies attack a crop of any one varlety st rendom but there
is a suzgestion that plants in stringers radiating from a cenbtral masss are damaged
more in the direction of the prevailing winds, but there is no regular decrease in
incidence with distance from the central mass.

3. Pollination studies.

Using an experimernt al design of Dr. A. J. Bateman it was possible to
make a study of sweet corn pollination and seed-setting from a source. It was
found that log of seed-setting (y) dropped off with distance (x) according to the
formula ¥ = a«6x. This information will be of use in plaming hybrid seed plots
in England. It was shown that in small hybrid seed plots row direction is not
important even though wind-direction influences seed-setting.

4o Demonstration material.

An attempt is being made by Dr. D. Lewls of the Genetics Deparbment to
grow corn materigl for demonstrating gene inheritance to students of the John
Innes Summer School. Depredations by birds and the lateness of some of the genebti~
cal mgberial in 1951 has slowsd this down but the work will he continued in 1952,

Gordon Haskell
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Missouri Botanical Garden
5t. Louls, Missourd
‘Department of Flant Breedirg
Fioneer Hi-Bred Corn Company, Johnston, Iowa

The standard exotics

The chief project of the maize laboratory at the Missouri Botanical
Garden for the past ten years has been to work at the problem of a natural class-
ification for Zea kays. Wwe have attempted to study the maize of the world, living
and prehistoric, and on the basis of comparative morphology, to work out as many
types and sub~types as we could recognize, For Eastern North imerica the problem
is viptually completed, and for Latin America as a whole it is further advanced
then we would have dared to hope ten years ago, largely because a number of other
individuals and institutions have taken an ever-increasing interest in such surveys.

One of the by-products of this project is the set of peculiar varieties
which we have named the "standard exotics." These are ten varieties of maize
which, of the sorts which can fairly readily be grown in the U.S. Cornbelt, come
closest to demonstrating the extremes of variation in Zea Mays. Belleving
that they may ultimately be of wide usefulness in some practical problems as well
as in many theoretical investigations, we are increasing our seed stocks of these
ten varieties and putting them into cold storage. As long as the supply lasts,
they will be available to maize geneticists and maize breeders upon reguest.
Since the main seed stock is being held in Des lioines, requests for seeds should
ordinarily be addressed to Dr. Brown. Ultimately, we hope to publish a sort of
atlas, illustrating the plant type, kernel type, ear type, and cytological
peculiarities of these ten varieties. In anticipation of this publication, we
will appreciate any genetical or cytological information which any of those who
grow the varieties may be able to supply, Several of the varieties have already
been turned over to various investigabtors. They should ultimetely be an important
source of materisls for a cooperative attack upon the genetics of quantitative
characters.

-~ LOKGFELLOW FLINT. A typical yellow 8-rowed Northern Flint. Can be grown
as far south as Saint Louis.

PAPAGO FLOUR CORN. Obtained from the Papago Indians in the desert south
of Tucson, Arizona. A yellow flour corn of high quality for human food, Drought
resistant. Early maturing in late plentings. Slendsr leaves, long mesocotyl.

7APALUTA CHICZ. From southern Mexico, but easy to grow as far north as
Minnesota because it is comparatively independent of length of day. & to 10
rowed, Very short ears. Very dented kernel.

LADYFINGER. A late-maturing, prolific, high quality popcorn, very similar
to the ancient popcorns of Peruvian graves.

TOw, THUMB. An article differentiating this and the previous veriety is
new in the press., Very early and small-eared. Does well only in the rorth,.
Excellent for greenhouse experiments in the winter time.
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PURPLL T.Ji4. Essentially a northern flint variety from the Sac and Fox
Indians in Iowa, Slightly mixed with Great Plains neize, Does bebter in the Corn
Belt than any other northern flint: Colored endospern.

ARG.NTINE POF. A small-eared tiny kernelled, prolific variety from the
Argentine. iasy to manipulate by pulling out tassel ard covering the 5 to 7 small
ears with a single kraft bag. BRed pericarp. Similar to the grave popecorns of
Argentina.

JAPANESE, HULL-LESS. Neither Japanese nor hull-less. High quality rice
popcorn very similar to the ancient popcorns of liexico City. Low knob numbers.,
Dirficult to smesr. High row number, ears more or less fasclated.

BalZli CHAFOLOTE. Primitive popcorn from wesbern Mexlco. hows close
similarity to teosinte in various characters. Narrow cob, irregular kernel shape,
brown pericarp. Large knobs, variable in nuuber from plant to plant.

i s o

one of the ancestors of modern U.S. varieties,
Bdgar Anderson

HWillian L. Brown

issourl Botanical. Garden
and -
Oficina Pe Estudios Esp.

A survey of kernel texbure in 7Zea liays.

The fundamental genetics of texture in laize, though of great econocmic
and theoretical importance has scarcely advanced beyond the pioneer efforts of
East and Hayes. Our understanding of the chemical composition of the maize kernel
is advancing rapidly at the present time, For the most effective use of this
information we need broad surveys of the gross morphology of the kernel in &ll
kinds of maize.

The classification of field varieties of maize into flints, flours, dents,
and pops is almost wholly artificial. Though once useful as a cataloguing device
in the United states, it is now inadequate even within that restricted area.
Recent work has revealed the peculiar features in the history of the U. S. corn
which led Sturtfevant and his predecessors into the belief that flints, dents, and
pops were such fundamentally different kinds of malze. The general maize picture
of commercial U. o. corns by the second half of thelyth century wes-a simple one,
which could have beer mebched abt no other place in the world. 4cross the northern
part of tie country and extending well down into what is now the corn bell was
a widespread and uniform race of malze, the Northern flints spreading up from
Mexico and already being actively mixed with the flints was a very differert zroup
of varieties, the old white southern dents. Though there were hundreds of varie-
ties of malze in the eastern U.J, nearly all of them came from these two very
different and quite well-marked races. The popcorn picture too, was simpler
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then than now, MNost of the varieties were either different strains of White Rice,
or some of its various hybrids. Swect corns (siich we now know to be due to a
single gene had originally been introduced into commercial cultivation on a
northern flint background and were still prevailingly of that general growth type.
Along the Gulf Coast a few Caribbean Flints complicated the picture as did
occasional collections made among the Indians of the southwest and the Great
Pleins. Therefore, in the 80's when Sturtevant grew and studied all the types

of maize he could find in the trade, or obtained from collectors, his collection
did fall quite naturally into sweets, flints, dents, flours, and pops. It was

not until the work progressed and he began to recelve more collections from iexico
and elscwhere, thst he began to see the more complicated picture presented by

Zeg bays in its entirety. In the B.Y. Agricultural Fxperiment Station report for
1885 after he had grown his first large Mexican collection, we find him writing
"With  less material for study, these races would show a well marked separation;
as illustrated in my classificatory attempt in 1884. While it is deplorable to
heve to change one's views as radically as this present offering shows, yeb it is
more deploreble to think that enlarged collections may in time overset the present
classification,”

The special collection of maize types assembled in the herbarium of the
Missouri Botanical Gerden was utilized for the survey, From the examination of
endosperm composition in this collection it is clegr that there is one generzl
endosperm pattern in Zea kays, a centrzl colum of soft stardéh surrounded by a
collar or cap of hard starch. Iven in those kinds which are usually thought of as
being entirely flinty, or ertirely starchy, there are many of the former which have
a small agrea of soft starch near the germ arnd of the latter which have a thin
layer of hard starch over the emtire endosperm or a small and sometimes interrupted
collar of hard starch on the side away from the germ.

In making the survey, kernel sections were examined mounted on modeling
clay under a dissecting microscope, Longitudinal sections were made gt right angles
to each other (bisecting the embryo and parailel with the embryo) as well as a
gseries of cross sections, After a preliminary survey it was found that one cross
section in the middle of the kernel was sufficient if combined with the t wo longi-
tudinal sections. Well-developed kernels were selected from the mid~ear region,

a precaution psrtocularly necessary in varieties from Mexico and Central America
where there is some variation in kernel Lexture on different parts of the ear. ,
Several kernels were examined and an average condition selected for record. Most
of the kernels were sectioned without any previous treastment., A few of the
flintier ones were soaked for aboubt an hour until they were easier to cut, Draw-
ings were made on cross~section paper at six times natural size. The chief dimens
sions of each section were measured and the ertire drawing was carefully made to
scale. The relisbility of the method was checlked by resampling various ears at
intervals of about & fortright. ‘

It is not poss ble to make dividing lines of any kind bebtween flints,
flours, pops, amd dents, There is rather a cortinuous series from varieties with
a heavy cap oi hard starch tho those with a partial collar to those with a com-
pletely floury endosperm. Working directly with the entire collection of measured
drawings it was possible to classify them roughly in ten grades.

T¢ should be specifically pointed out that when the entire collection
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of kernels is examined there are no discontinuities anywhere in the ertire
range. Amorg the flour corns one passes from extremes in which entire varicties
are without any hard starch,to varieties in which sore of the ears bear either
a small collar or ezn entire cap of hard starch. At the other extreme there are
apparently no varieties of maize in which all the kernels are without any soft
starch, There are some pointed popcorns in which there is wery little soft
starch and we have found & few ears in which therz are none.

As soon as the relative amounts of hard and soft starch had been graded
in our collection. it was apparent that dentirg of the kernel was dependent upon
some other factor in addition to the proportion of hard starch, While all of
the kernels which were clearly dented were in the intermediate classes for
percentage of hard starch, the reverse was by no means true. There were many
varieties With intermediate percentages of hard starch and no pronounced denting.

When the narrowness of the kernels was considered along with the percentage
of hard starch in the endosperm, the relationship of these two variables to
denting was clear. To be denbted a kernel must have a canplete or partial collar
of hard starch (it may have a thin cap of hard starch as well) and it must be
narrow. For kernels with an imtermediate degrec of hard starch, denting is pro-
portional to the comparative lengbth of the kernel. A1l the narrow kernels in
Phese classes are dented, none of the broad ones are dented, and in general
the narrower the kernel the more extreme the dent.

A comparison of 17 inbred lines and 17 of the single crosses derived
from them was of particular interest. While the subject has spparently never
been discussed in print, it is well known to most corn breeders that the inbred
lines derived from U.S. corn belt dents are less dented than the open pollinated
varicties from which they came., It is furthermore well known that crosses
betwecen some of these inbreds (but by no means all of them) are much more
dented than either parent. The comparison suggests some of the factors which
are at work in this complex situation. It is clear that the single crosses,
on the average, are much narrower than the inbreds from which they were derived.
This migh viell be a direct effect of hybrid vigor. A more vigorous plent -
would produce a much larger seed and unless the entire plant were proportionately
larger the secd would of necessity have to be longer, and hence would be narrower
in relation to its size, Single crosses tend to be more deeply dented then their
parentel inbreds because they tend to have longer seeds.

The genetics of texture in malze is complex, There are evidently many
genes which affect it and preliminary. results indicate some of these have
complimentary effects.  Understanding the relationship between length of kernal
and dernting should make it somewhat easier to work out the genctics of kernecl
texture,
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Comparison of kernel grades for 17 inbred lines and 17 of
their derived crosses

Grade of hard starch: 3 L 5 6 7 8
Crosses 3 4 L 2 2 2
inbreds 0 1 11 L 1 0O

Length of kernels: C.5 0.9 13 1.7 2.1

0.8 1.2 1.6 2,0 2.4
crosses 0 1 7 g 1
inbreds 2 3 12 o 0

Grade of denting: 1 2 3 L
crosses 2 5 5 b
inbreds 5 6 6 0

Edgar Anderson ard Fclix Agramont

Korth Caroling Agriculturel Experiment Station
and
Urited States Department of Agriculture
Raleigh, North Carolina

Derree of Dominance.

in estimate of 1,64 for the degrcee of dominance of genes affecting yield
of grain in prolific corn was obtained by Robinson, et al. (Agron., Jour. 41:
353~359, 1949)., C. O. Gardner (unpublished), using a different procedure, has
recently obtained an estimete of 1.51 for the geones conditionirg the same
character. These estimates involved the ratio of the variance due to dominance
deviations}ciﬁ, and the additive genetic variancefrg. The estimates werc computed

as _mng. With gene frequencies (q) of 4 (as obtained in the unselected populations

F4
g
g
from a cross of homozygous lines used in the work cited above) and no linkage
22
effeets 0 d_ . 1.0 if dominance is complete ab all loei and greater than 1.0 if
I g

there 1s a preponderance of overdominance., Recent work at this institution has
indicated that certain linkage effects in the material used in these investiga-
tions may result in values of the magnitude obtained with no more than complete
dominance.
2%’2 .

d>1.0. Hence assuming q's

bt

0 g

If dominance is complete but g3,
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over ¢ in open-pollinated varictics (Crow, J. F., Gencbics 32:477-487, 1948) one
35°
would anticipate _~ d  considerably above 1.0 even with complete dominance.
/\,2 .
° g
Any linkage out of phase equilibrium would further increase the ratio,

Additive genetic varlance and dominance variance have been estimasted Lor
yicld of grein from sn exbtensive investigetion in 1950 utilizing biparental
= ' s 2
crosses in two open-pollinated varicties of corn. The ratio mf;gm was 1,0l in

o
g

Jarvis and 1,15 in Weekley. These estimates would indicate complete dominance if
one assumed gene frequencies were %, and no more than partial dominance if the
intensive selection to which these variebties have been subjccted has resulted in
the gsccumulation of more favorable genecs for yield,

H. F., Robinson, R. ¥, Comstock, ard
P. He Horvey
Pennsylvania State College

Stace College,; Pa.

Response to amino acids and vitamins by excisced mailze inbred and hybrid cmbryos
culbured in v

Through the use of aseptic techniques (described in Bot. Gez. 112:52-57)
the effect of 10 amine acids and 4 B vitamins on growih of young scedlings
grown from excised cmbryos of Inbreds 3811, X6), and VF9 and their reciprocal
hybrids was measured. The amino scids were added et final concentrations of
M/5000 to artificial culture medium and the vitamins werc added av the rate of
2 pepems This method whereby the young embryos are divorced very early from their
endosperm rescrves and grown on a chemically defined medium should simplify the
investigation of certain metabolic processes in malze, The objective of these
experiments was to determine if any relabionship exists between the effects of
these growth substances and heterosis. '

Due to the small number of replications end the high degrec of varisbility
(coufficients of variability commonly ranged from 4O - 60 %), statistical
significance could not be shown for many of the differences betwoen growtbh
on control medium and that on supplemented media. However, certain of these
differences scemed consistent enough to indicabte biological significance. 4
response by increased growth was shown by some strains but nob by others to
cerbain of the growth substances. Morcover, these differences in response were
fairly constant between inbred and hybrid strains,  Therefeore, some of the data
seeam to serve as a possible clus to the biochemical basis of hetcrosis.

In some cases inbred lines showed a response to a particular supplement
and hybrids involving these strains also showed increascd growth on medla supricrentd-
ed with the same substance. This result was obtained with the amino acid
arginine. In almost all cascs Inbred 38-11, as well as the hybrids involving
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it, responded to srginine by showing increased growth, In some of the cases
this response was statistically significant, On the other hend, Inbred WF9
made no response to arginine and Inbred Kbk showed a non-significant incressed
growth in thosecultures receiving arglnlne in only one of two groups of daba.
The hybrid between the latter two inbreds showed no response to arginine.
lepresentative dabta are shown in.the accompanying table,

Thiamin promoted betér growth for Inbred ¥F9 while neither of the
other inbreds showed a response to this vitamin. The hybrids involving WF9
as the maternal parent slso showed a response to thiamin. Tryptophane seemed
stimulatory only to K6k of the inbreds while hybrids involving it showed
increased growth on media supplemented with this substance.

These data were interpreted to mean that the inbreds transmit to their
hybrid seedlings the ability for increased utilization of the particular meta-
bolites, It would be desirsble to relate determinations of the amounts of these
substances in the endosperm with the above type of data.

Some of the data seemed to be interpreted best on the basis that hybrid
superiority results from the ability of the hybrid to synthesize certain of
the metabolites in greater quantities than their component inbreds. In these
cases inbred parents showed better growth on aedia sulplemented with certein
growbth substarices while their hybrids showed no response to these same
supplements. This resclt was obtained with riboflavin. Inbreds 38-11 and Ké4
showed increased growth on medla suprplemented with this substance while neither
of the reciprocal hybrids between them showed a response to it. WF9, on the
other hand, showed no response to this supplement.

Further data involving greater numbers of replications is needed before
conclusions can be drawn from these experiments. It might also be desirable
to determire the effects of these amino acids and vitamins when added in groups,
liore experiments of this type are planned.
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Table I

Effect of arginine on growth in 10 days by maize inbred and hybrid smbryos.

Malze Inbreds  Age in Days lo. of  lean Dry weighls of Seedlings in mg..

or Hybrids of Embryo  Repli- Conbrol Control -+ Arginine
When Excised cations (No Supplement) (1/5000)
Wr9 (x) 18 5 8,6 % 1. 8.9 = 0.7
W9 x Kb 18 10 8.1 © 1,0 7.2 = 1.2
K64 (%) 18 5 6,3 £ 1.8 8.0 7 0,9
Kbl x 36-11 18 5 10.4 + 3.2 9.6 ¢ 0.5
38-11 x Kbi 1&3 5 7.3 = 1.1 1.1 ¢ 2,6
38-11 (x) 18 5 6.2 +  Ouh 11.3 &+ 1.7
36-11 (x) 19 I 9.0 = 0.2 10.8 0.5
38~11 x WF9 19 k 146 ¢ 1.8 16,7 - 1.9
38-11 (x) 21 L U0 = 2.4 14.5 1.7
VWF9 x 38=-11 21 10 15.7 » 1.6 20.1 2.3

James B, Wright, Jr.

Purduc University Agricultural Experiment Station
and the
United States Department of Agriculture, Lafayette, Indiana

1. §pudies or: the Hm locus.

In 1948 a single cross (¢l x Pr) which Yas hm/hm was crossed by a
number of translocation stocks, 20 x R-20, ~LL/ard ~50 (from Comn.) and 1-5, 1-7,
1-7a, and 1-9b (from Cal: Tech,). A1l t ranslocations involved chromosomns 1,
and in all but 20 x A~50 the point of interchange was in the long arm of this
chromosome,

In 1949 the Pl progenies were grown in rows of 45 plants and inoculated
with & spore suspersion of Pc}m;pthosgprlum.carbonum Race I when aboul one foot
tall, Plazus were rated for resistance one week after inoculation, 3 weel
alter inoculetion and again when mature. Since susceptibllity to JiiCCuLOP
by this furgus is inherited as a single recessive factor it might be ex ected
that the F, progeries (Hm hm) would be completely resistant, This expoctation
was rcalized in all but one case, hm/hm x 1-7, In this progeny it was apparent
at the first scoring that <11 plants wcre more susceptible than is usual in
heterozygous material, and that some plants were quite susceptible. The critical
factor in scoring was size of lesions, and a scale was used where 10 = cmplete
susceptibility (of the K6l x Pr type) ¢nd 1 = complcte resistance. On this
- basis all mature plants in the above progeny had a rating of 2 or more with some
plants being as high as 6.
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Since limited observations showed the translocation parent (1-7) to be
completely resistant, and the Fy progeny to show an intermediate degree of
resistance, and the break in chromosome 1 was on the long arm in the vicinity
of the Hm locus, it seemed possible that a position effect of the Dubinin
type might be involved. To check this hypothesis, many F, plants of various
degrees of intermediate resistance were back-crossed by the susceptible parent
(K61 x Pr). If the position effect hypothesis were tenable some completely
resistant plants should be found in the back~cross progeny. They would arise
from crossing-over between the locus of hm &nd the point of translocation so
as to put the Hm allele in a normal chromosome where presumably it would
function as a complete dominant., The back-cross progeny would then consist
of (1) semi-sterile plants of intermediate resistance and (2) fertile plants
of complete susceptibility in the non~crossover group; and (1) fertile plants of
complete resistance and (2) semi-sterile plants of complete suceptibility
in the cross-over group. Our findings in 1950, however, showed ©That the
fertile plants thal were not completely susceptible were of intermediate
resistance, just are the majority of their semi-sterile sibs, rather than
completely resistant as a position effect hypothesis would demand., Thus this
explanation is ruled out., In 1950 the back~cross progenies (T Hm/+hm)x(+hm/+hm)
were inoculated whern about 1 foobt high and scored three times during the grow-
ing season, The final ratings are summarized in table 1 as to numbers of plants
falling into each class (wherc 10 = complete susceptibility and 1 = complete
resistance), It is apparent for the first four progenies that the expectation

Table I

Back-cross Progenies (T Hm/+hm) x +hm/+hm. 1950

fating of F;  Distribution of plants in different classes
Rows in 1949 Classes of Hesisbance Total
1 2 3 4 5 6 7 8 9 10

224518 6 3 2 2 3 & 2 6 0 29 56
2249-51 6 0 2 2 3 21 ¢ o 27 40
2252~64, 5 7 21 19 9 2 5 2 0 94 199
2265-79 5 12 27 g 6 6 0 0 0O 97 176
2280-91, 2 37 22 1513 14,1324 0O 62 214,

of approximately fifty per cent homozygous gg/ﬁg (completely susceptible)

plants is realized. As was found in the previous year the majority of the
heterozyotes were not of complete resistince but of the intermediste type.

In 1950, 59 plants of the translocstion (1-7) were inoculated and all were found
to be completely resistant. The rating of plants of intermediste reaction

was independent of the location of Hm in e normsl or translocation (as has been
mentioned above)., This can be inferred from the fact that the 11 plants that
had normal pollen and were not completely susceptible (cross~over types) were
intermediate in resistance. The ratings of these 11 plants were 6, 5, 7,

3s 55 75 1, Ly L, 7, and 1. Had the intermediate ratings of the 1 plants
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been due to the proximity of Hm to the point of transiocation, the plants

above resulting from cross-overs shculd all have had a rating of 1. Ths
intermediate phenotype of the heterozygous plants (both in Fq and back-cross.
progenies) may be ascribed to one of two alternative explenations which cannot
be differentiated. The translocation parent (1-7) may be carrying an Hm
iso=gllele~ a different allele but distinguishable only by special tests -
such that Hm'/Hn' is resistsnt but Hm'/hm is intermediate in reaction. The
other explanation is that 1-7 is carrying the allele for resistance Hm with
closely linked modifiers worling towards susceptibility so that Hm mod./ﬂg mod .
is resistant while Hm mod./hm is intermediate. This second hypothesis while
explaining the observed data as well as the first does not scem to be as sound.

An interesting situation is found in regard to the fifth back-cross
progeny in Table 1, Although the F1 parent had a low disease rating of 2, it
showed a greater percentage of intermediate plants than any other progeny and
a significant deficiency of completely susceptible plants. Guite a different
picture is obtained if the results of the first and second scoring are tabulated
with the third scoring as in Table 2. It is obvious that the 51 plants (113~
62) first scored as suscentible later had a lower discase rating, some plants
changing in score as mmuch as 9 points on the scale.

Table 2

Backcross Progeny (THm/+hm) x (+hm/+hm) 1950

Rating of Distribution of plants in different classes
Rows Fl in 1949 : Classes of Resistarce Total
1 2 3 L4 5 6 7 8 9 10
2260-94 L/ 2 72 10 9 5 2 6 3 0 0 113 214
22680-94 2/ 2 59 18 9 9 7 12 & 27 0 (5 214,
2200-94 i/ 2 3722 14 15 13 1, 13 24 O 62 214

1/ is classified at first scoring.
2/ As classified at second scoring.
3/ As classified at third scoring.
With a further grouping of the intermediate from line 3 of Teble 2

into two groups - 1-2 and 3-8, the following situation is found at the third

scoring:
Completely susceptible ........ 62
Susceptible changing to intermediate .. 51
Intermeduate vevecvvorrcnnsnens L&

Resistant or nearly 80 ........ 53
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In the light of the above data it is suggested that the F, parent of Rows
2280~94A was heterozygous for a single doninant factor not linked
hm and which is rather effective in modifying the phenotype towards resistence as
the plant grows older,

to the locus

A composite of all back~gcross progenies gives 642 plarits of which
34 were cross-over types giving an estimate of 5,30% recombination between the
hm locus and the point of translocation in chromosome 1 in 1-7.

0. B, Nelson and

2. Endosperm characteristics with Suy Su2 and Du

4o da Ullstrup

For the past several seasons we have attempted to isolate and recognige
the twelve true breeding genotypes involving the three locl Su gg?m'gg, Sup 8Us,

and Du du.,.

final tests hsve not been ccmpleted.
testers will distinguish between the stocks.

o

It is believed that all tweélve stocks have now beenisolated although
It appears to us at present thalt three
The following reactions are expected:

[ORPSRORNv—

wrinlkled

Gen?type.tg Selfed Appearance on Female Tester Stock
be identified sppearance sUy su®t gy su du
Su Suémﬁﬁmu Dent Dent Dent, Dent
L i : Translucent
Su Suy du Dent Dent - Slightly wrinldded Dent
Su Sus Du Dull surface ull surface Dent Dent
Translucent Translucent
+ Su su, du Slightly wrinkled Dull surface Slightly wrinkled Dent
am : Semi opaque
su Su2 Du  Dent Dent Dent Slightly wrinkled
Translucent Translucent !
am + Dalls. Lrans Translucent
su~ Suy du Wrinkled Dent Wrinkled Urinkled
am Translucent Translucent
su™ su, Du Urinkled Dull surface Dent 31lightly wrinkled
am Translucent Translucent Translucent
su” su, du  wrinkled Dull surface firinkled Wrinkled
su Susy Du Strongly wrinkled Dent Dent Strongly wrinkled
| f . , Translucent
su 5u2 du Strongly wrinkled Dent Wrinkled Strongly wrinkled
. Dent to
su su, Du Strongly wrinitled Dull surface gSlightly wrinkled Strongly wrinkled
) ) Translucent, ,
su su, du Strorgly wrinkled Slightly wrinkled Strengly wrinkled

s oo osammam

s e 5%
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During the past season, the 64 possible endosperin genotypes involving
Su su, Juy su, and Du du were produced and are in the process of berng analyzed
for amylose content ‘water soluble polysaccharides, and starch content. £ program
of combining the wx and wx‘ alleles with certain of the twelve genotypes has
been undertaken with the hope of elucidsting more fully, the sequerce of

gene actlon in determining amylose content in the endosperm.

Herbert H. Kraner
Gerald Dunn
Roy L. Vhistler

University of Illinois
Urbana, I1linois

1. Further studies on AP,

The factor for shrunken endosperm (shp) is reported by L. B. Mains
to be in the third linkage group about one-guarter of one unit from aj.
Because of its favorable location it is being used as a mariker gene in the
current studies on the compound nature of Ap.

From the cross g? Sh et/a sh It x a sh twenty-four crossovers in the
a~et segment were obtained end survived testings Seven of these strands
carried éb and all seven were ﬁb sh Et. Seventeen carried g and of these
fifteen were a 5h el and two were g Sh Et. These data indicate that shp is
distal to Ay, thet is, between 4 ard [t

In past experiments the occurrence of a large majority of A (a4 (pale)
derivatives fromAAO/a plants has been associated with crossing over in the
a—-et segment, the isolated pales being linked with the et allele carried
on the a chromosome of the tested plants. It was argued that these cross=-
overs occur Wlthln the Ab "locus! the Ad derivative representing a proxiimal
component of A . woince sh2 is distal to A and so close to it, its use in
these experlments should nllow a localization of this crossover event.

From éb Sh/a plants 27 Ad cases have been analyzed. Twenty-three of
these were Ad sh and the remaining 4 were A4 sh; sonly 1 out of 400 Ad cases
are expected to be linked with sh if there is no crossover basis for their
origin. Hence this crossover event is localized within a segment less than
one unit in length,

The four A9 Sh cases from AP Sh/a  sh plants suggest that Ad may arise
without cr0581ng over at the A3 Tocus. This is confirmed from studies of
plants carrying on one chromosome and a deficiency on the homologue ard
designated A /a-AI éthe deficient plece is now known to include Shp also).
The occurrence of A" here could not result from corogsing over involving
homologues. Among 32,000 tested gametes from such plants one Ad case has
been found.  Analysils has ruled out illegitimate bases for its origin. Tt
could have resulted following mutation of the residual component of A” to a
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- null form but it is not possible to rule out the alternative expleration of
sister chromastid exchange which in this case would have be be unequdl

2. Pales from other compounds involvingﬁAb.

Fifteen pale mutants were obtained from Ab/A plants. These are similar
in level of color to Aﬁ and further tests are required to determine whether
they are similar in other respects:; The plants which gave these mutants were
heterzygous for ebt. Twelve of the fifteen pales carried the et gene which was
linked with A in the egg parents suggeoting that the occurrence of pales in
this compound is related to crossing over,

A similar result has been obtained with compounds of the type ép/éb.
Here too the large majority of pales carry the et alleles which was linked
with éb in the parents, There is the suggestion,however, that these pales
are of different levels. The occurrence of pales of different levels from this
compound and not from others that have been tested may well be related to
the peculiar action of ab which has a strong competltlve effect. I the
varied nature of these pales is confirmed thelr origin may, for hypothetical
purposes, be viewed as a consequence of different locel synaptic patterns be
viewed as a consequence of different local synaptic patterns at the A "locus”
in these compounds and further mgy require that do itself has components
sevarable by crossing over.

John 2. Laughnan

3. Iinkage relatlons of duplicate genes pgyq and pgjo which give a pale green
PREnotype. T m—

The pgpy locus is between ¥ and Fl in chromosome 6 while pgyo falls to
the right of ux in the long arm of chromosome 9.
Y Pgy1 Sh Wx Pgip
Fs data from self-pollination of ¥ Pg77 Sh WX DBig

The Y locus in chromosome 6 is independent of the Sh and Wx locl in

chromosome 9 but Y, Sh and wx all show linkage with the pale green character
since it is due to duplicate genes, one of them being in chromosome 6 and

the second in chromosome 9.

Y Y Y Y Y ¥ Y Y y y y Yy ¥y ¥ V¥ y
Sh Sh  sh sh Sh Sh sh sh Sh S8h sh sh Sh Sh sh sh
Wx Wx Wx  Wx  wx wx wx o wWx Wx Wx Wx Wx wg wx wx Wwx
Pg pg Pg __pg Pg _pg Pz _pg Pg _pg _Peg _pg _Pe pe Pe _pZ

810 6 119 0 87 13 123 17 252 7 30 2 17 18 23 28

Tobal 1552
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Y- Pgy1 = 22% recombination
Sh- Pg1n = 25% recombination
Sh- Vix . = 22% recombination
Wx~ Pgyp = 7% recombination

Y- Sh = 50% recombanation

Y- Wx = 48% recombination
linear order is Sh~Wx-Pgip

M. M. Bhoades

4y Linkage of a new glossy character in chromosome 5.

This new glossy gives acemi~dwarf plant with transverse bands of necrotic
tissue. The absence of recombinstions with brittle-1 indicates it lies close
to the centromere of chromosome 5., McClintock's fallure to find glossy sectors
in her studies with ring chromosomes composed of proximal portions of the short
arm of 5 would sugzest that this new glossy gene lies in the long arm of 5,

Fy data from Bt gl/bt Gl plants. FPr is segregating as is 4,
but an aleurone ratioc of 27:37 indicates three aleurone geres
are segregating.

Pr Bt _pr Bt _Prbt prbt whi3t whbt
GL gl GL g2 GL gl GL gl Gl gl Gl gl
4oL 264, 9L 9 6 0 10 -0 409 216 318 © Total 1707

M. M. Rhoades and Ellen Dempsey

5. Gamete factor

A male gametophytée factor, Gag, hes been found on the short arm of
chromosome 9. Linkage with the waxy locus is very close. Self-pollination of
ggﬂg/gawx plants yield 47.5% waxy kernels. The slight deviation fram a 1:1
backcross ratio may be due to some functioning of ga pollen, crossing-over
resulting in Gaiix pollen grains, or both, To date no crossovers have been
recovered,

Drew Schwartz

6., '"Tassel-like ear' and ramosa.

Eyster's ftassel-like ear" (ilaize News Letters 23 and 24) appears to
be identical with raj. The F; between the two stocis has the typical ramosa
ear and tassel.

A small quantity of seed of a ramosa stock carrying V, (vestigial glume)
is available. We are using this stock to facilitate study of the developmental
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morphology of the ramosa ear znd tassel.

Earl . Leng

7. Illinois chemical strains.

A new high in oil content in Illinois High Oil and a new low in protein
content in Illinois Low Protein were reached in the 50th generation of selec-
tion in the Illinois chemical strains of corn (1949). As has been true for
a nuaber bf generations, the chemical analyses of Illinols Low Oil and Illinois
High Frotein showed little change. Analyses of the 1949 crop are shown below,
(5ee ilaize News Letters 23 and 24 for preceding years'! analyses).

% oil % protein
J11. High 0Oil 15.36 I11, High Protein 19,45
I11. Low 0il 1.01 I11. Low Protein .91

Summaries of the progress attained by 50 generations of selection
in this experimert are being published, and should be available by late this
year.

Earl R. Leng and C. i, Woodworth

8. Dwarf and short plants.

a. Classification of genes controlling reduced plant height was continued
on a considerable scale during the 1950 season. Twentye-six stocks carrying
unidentified and unlocated dwarfing genes were grown., OSome of these stocks
("0akes dwarf," "Hy dwarf," "R dwarf" and others) have previously been described
in the Maize News Letter; others are new.

b. The designation brachytic-2 (br-, is suggested for the major gene
controlling reduced internode length in the "Cskes dwarf" and "24 dwarf! stocks.
This mutant gene is spparently of rather frequent indenendent occurrence,
since Singleton reports several additional stocks which carry it. "Oskes
dwarf" and "R4 dwarf! differ phenobtypically in that the former has all
internodes greatly shortened, while the "R, dwarf" and related stocks ("Hahn 6"
and others) have short internodes only below the ear. The F, between the two
stocks shows the same irternode lengbth pattern as "i4 c’tweu:*:f’.i}T It thus appears
that one major gene and one or more modifiers are involved, though we cannot
at present exclude the possibility of multiple allelomorphism. F, deta are
so far inconclusive,

c. 5ix new short mutants, five of which were found in standard irbred
lines, have been found to be geneticall y different from br-i, bre-,, Singleton's
rd, ord the "Hy dwarf" gene. Further tests are in progress.

d. Fp of "W8 dwarf' x br-n shows a segregation of 13 apperently normal:
3 "WE dwarf! type in the seedling stage. "8 dwarf" type segregates can easily
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be classified in this stage, since elongation of the leaf sheaths is greatly
reduced, At maturity, normal height plants, both short types and the double
dwarf can be classified, giving a close £it to a 9 ¢ 3 ¢+ 3 : 1 ratio.

e, Both "8 dwarf" and "07 dwarf" type segregates can ecasily be classified
in the seedling stage. F, populations of both these mutants with multiple~
chromosome testers from Stadler and langelsdorf hsve been studied intensively
in the greenhouse this winter., The "W8 dwarf" gene is quite definitely not
linked with lg-1. (Chrom. 2), a (Chrom. 3), gl-7 (Chrom.7) or g-1 (Chrom.10).
There is a possibility that it is loosely linked with su~y (Chrom, 4), but
more precise tests are needed.

Earl R. Leng and M. L. Vineyard

9, Unpaired row-number.

In 1946 a nine-rowed ear of corn was found by I: W. Hepperly and
reported (Jour. Hered. 40: 62-64, 1949). Seed was obtained from this source
for studies of the inheritance and developmental morphology of this character.

Hepperly described the type as odd-rowed. This is only partly true,
since the condition is c aused by the failure of one spikelet of each pair to
develop from branch primordia which normally produce two spikelets, This
results in an ear with half the number of rows normally expected; i.e,, a
normally l8-rowed ear would be 9-rowed, a normslly lb-rowed ear would be &-
rowed. The unpaired condition of the spikelets also occurs in the tassel.

Inheritance of the unpaired spikelet condition was originslly believed
to be conirolled by & single recessive gene., Ny studies have shown thet
inheritance 1s more complex. [y populations between the umpaired-spikelet
type and domen's translocation testers T.B.-la (9~70 B 1-1), T.B.-ha (9-724-1),
and T.B.~9% (8-193-2) have been grown. Fqi's from crosses with testers La and
9b had unpaired rows, but the Fl with la tester had unpaired rows only on the
tips of the ears.

Other Fy populations showing unpaired spikelets were those from crosses
of an unpaired-row selection with multiple testers from Stadler and Mangelsdorf
individual chromosome testers 1 and 2. No ears with unpaired rows were found
in the Fq between the unpaired-row selection and langelsdorf'!s chromosome 9
tester,

Wesley C. Yilcox

University of linnesota
University Farm, St. Paul 1,Minn.

1., Nitrosen mustard.

One of the partially- sterile lines from nitrogen mustard treatment of
pollen (News Letter 1950) has a typical ring of four chromosomes vlus & pairs,
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2. Corn borer resistance.

Studies are in progress using translocations Lo deterndine vhab chiromo-
somes in a resistant Minnesota inbred are carrying the factors for corn
borer resistance.

M. A. Ibrghim

3. Deficiencies

Crosses between translocations involving the s ame two chromosomes were
studied for genetic and cybological ecidence of intercalary deficiency or
duplicatior. The crosses of Tl-7a x b and T4~5¢ x Th~-5d had ccsentially normal
pollen and ovules. The former when crossed with £ produced about 11% of fine -
striped plants in F, indicating a viable deficiency for this locus. It was
not transmitted through the pollen. In all the Fy plants of Tl-7a x b there
was a short deficiency (indicated by a loop) in the long arm of 7 near the
centromere, Although expected, there was no corresponding loop in chromosome 1.,

The F1 of T3~7a x b when crossed with floury-2 gave some floury grains.
This unlinked gene should be in the long arm of either 3 or 7.

Other crosses giving 25 to 35 per cent abortion in Fq were: Tl-%a x ¢,
T2-6b x T2-6 (6049) and T5~7a x ¢, In all of these Fqi's, there were 10
"bivalents" at diakinesis. '

D. M. Gopinath (Bangalor 4, India)
and C. R. Burnham

e Ga factors

Tests are being run for the presence of different Ga factors in the
Black Beauty Pop variety. Ten different plants had a factor for the Ga effect
on bt. Only onc plant had a factor having an effect on SU. ror a, ¢, I,

occasional plants had medium, low or high ratios which may or may not be chance
variations.

E. Clark

5. Brittles and other genes.

Our stock of bt,is the same as bly; agreeing with the report in an
earlier News Lebter.  Other brittles are being tested. T understend that 233
has been lost (Goes anyone have it?)

The following characters appearing in the corn breeding project and in other
materisl are established:
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An excellent white-striped character = different from j, sr, f; brittle
endosperm; upright tassel, expanded tassel glumes, sus type endosperm,
vivipary, glossy.

Identity and linkage tests are in progress.
X, Das, A.. A, Fleming, E. Clark

A. H. Corzo, M. Haeshim

6. Crossing over differences in reciprocsl crosses with T5~9a.

As reported in the 1950 News Letiter, plants heterozygous for Tr~9a show
a much higher recombination value when used as the & than when used as the @
parent. Progeny from these crosses were grown and similar differences were
found in reciprocal crosses, regardless of whether the plants tested were from -
the cross giving high or low crossover valuss,

C. R. Burnham

7. Studies on wurple and red sleurone pigments.

Field observations, paper chromabography. amd anthocyanin color tests
were used in & study of Pr and pr seeds and their plgments. Four widely
difyerent lines of each genptype were selected and grown in the field in 1950.
As only distinct purple and red Lypes were used, the results msy not hold for
all modifications of purple and red aleurone.

a. The color first appeared 23-27 days after pollination, A distinct
layer of aleurone tissue was present before the pigment appeared. 1In seeds
just turning color, the inner endosperm beneath the colored aleurone area
was usuglly firm, nearly hard; elsewhere soft and milky,

b. In agreement with the report of lcClary (CNL, 1942), purple aleurone
contains a cyandin derivative, red a pelargonidin derivative. Within the
limits of the paper chromatographlo method, it may be said that only one
of the two pigments occurs in any one seed--they are not mixed. Pr is chemically
as well as phenotypically aomlnant~~on%y cyanidin occurs in seeds with one or
more doses of Fr. It should be pointed out thab the only chemical difference
between the two pigments is the extra hydroxyl group on c¢yanidin,

c. Available evidence indicates that the naturally-occurring pigments
are 3-monosides of the two anthocyanidins, There is suggestive evidence
that these are complexed with one or more organic acids.,

d. Intense red (pr in) aleurone apparently differs from dilute red only
in concentration of pigment.
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e. Color test for separation of Fr from pr seeds in questionable cases:
(Cyanlaln derivatives give a blue ferric > reaction in dilute acid, pelar-
gonidin derivatives do not). The pericarp is scraped off in a small area
with a knife, The aleorone is scraped through in order to provide both
ruptured cells and a white or yellow endosperm background against which to
observe the colors, A very small amount of wealk (about 1%) HCl is spplied, and
agitated slightly until the scarlet solubion obtained shows that sufficient
anthocyunln has dissolved. The change observed with the addition of a drop of

% IFeCly solution is to a blue-purple if Pr, indeterminate if pr. The test is
noct as clc&r @s that for waxy; but comparison with itown Pr or pr mekes it
sagtisfactory. 1t is suggested that the test might be used eprClallW well in
separating Pr from pr in. The writer would appreciate hearing of any aberrent
results obtained with this test.

E. H. Coe, Jr, (low Univ. of Illinois)

8. Quantitative inheritance and pollen grain size.

In the 1950 Corn Wews Letter, the pollen of inbreds was reported to
be larger snd more urniform than that of cross~bred material., Further work
included a study of environmental effects on pollen size, of segregation for
pollen size in hybrids and of the inheritance of pollen size and its relation
to combining ability

Environmental effects (4 plants each group, 25 pollen grains per plant):

Group larger Compari~ diff.
No. dﬁum@ter gon of  _S.O.
Hybrid V3 x Oh51A  greenhouse pots 1 U, 53 + o330 1 and 2 0.56
" L floor hed 2 70.75 & .26 2 and 3 2.17%
" Field 3 71.60 & .29 1 end 3 2652%
Inbred Al 58 greenhouse L TOL0 & 27 4 and 5 1.29
L Field 5 69.79 + .39

Starved plants in greenhouse pots (30 cm. tall) 70.98 =
*measurements in divisions of micrometer scale, 1 div. = 1.2

9. Segregation of pollen size in translocabion heterozygotes.

Flants heterozygous for Tl-5-6-7 (giving a ring of 8 chromosomes) were
used; 200 pollen gieins messured per plant, 5 plants of each stock, Three of
10 Fq plants showed bimodel curves for pollen size (larger diameter) erd one
tended toward bimodslity. Ho bimodality was noted in the normal or the homo-
zygous translocation parents; or in normsl materisl in other experiments. If
growth factors tend to be expressed in the gametophyte generation, bLimodality
might be exrected for pollen in certain of the crosses with treanslocation
stocks giving larger rings.
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10. Follen size inheritance and correlation with combining ability.

Twenty-three Fy inbreds selected from 3 different single crosses
(according to the schéme AxB, BxC, AxC) and the original parental inbreds
were analyzed for pollen size. Twenty-five pollen grains per plant and 6
plants per inbred were studied (except in lines 1,6, &, 9, and 25 with only
Ly by 5, 2, and 5 plants respectively.

ALl the Fg inbreds resulted from random selection in F, and F After
Fa, selection was applled with the intention of keeping reprcucntdtlvn samples
of the total scgregation from each cross (for plant characters),

The means for each inbred and the significance of differcnces between
inbreds are:

Group from Py x P, Group from P1 x Psg
Inbred no. 2 3 4 5 6 7 10 11 1213 14
hve, short x long diameter® 100 110 119 114 111 115 102 107 105 98 110
F=17.98 g = 3.909 CV. = 3464 L.5.De = 4514 Pz 0,05
#Thls product is proportional to the area of an ellipse with these diameters
Number of 81gn1flcant differences in group P1 Py ~ 12/15 = 80%
nooom " oo Py P3 - '?/,L() = 70%
n n n L "oon Py P oand P Py - ‘))‘/“29”?":@_%
Total L1555 = 4%

The average pollen size of the parents and that of the inbreds
selected from crosses between them and also the test cross yiclds for each are:

Pollen large diameter Order of Test-cross
x short diameter pollen size  yield
and yield preduction
Py 100 3rd 53.2
PQ 115 1st 62.5
3 113 2nd 57.1
L i P p Larger Diameter Tes tmcro eg yield in
ow x high average Py Py 69,5052 2U./acre
‘ Fg from P1 x Py 70.i5¢~32 & 90
Low x med. f 1 Pa 68,664 .52 55,10
X " r< from Py x Py 68.132432 56,80
Highix med, R Tg PB 70,01 .28 59,80
t n Fo from Po x P3 70 48+ .33 57.80
The correlation coefficients between pollen size and test-cross ylelds are:
Inbreds Inbreds .- Inbreds Total
from from from
1“’1&( P2 Pl bid PB P2 b4 PB
r value o G4 +.23 +o11 +. 2L
Probability to
be by chance .01 65 .05 10~ 05

* Follen size was expressed as the product of dismeters. Very
little difference was found when average diametcr was used.



37.

For the total the r value approsches significance but not very important.
There seems to be some relstion between pollen size and yield of test-crosses,
possibly high for inbreds selected from some crosses, not for others.

When combining ability was expressed as a performance index, which attempts
to correct the yields for the relstion between maturity ard yield, no significant
correlation was found.

Further studies are in progress, and crosses between these lines will be
studied.

We wish to express our deep gratitude to Drs. Hayes, Rinke snd Pinrell
for the inbreds and the data on combining ability, and for advice, muggestions
and discussions.

i -
Jose L., Blanco (and M. L. Blenco)
(Now at Gelicia, Spain)

11, Effects of first brood corn borer on vield.

Recovered lines, out of crosses between ifinnesota lines and lines from
other states which were reported to have low borer ratings were grown in their Fg
generstion under menusl infestation conditions. Five highly resistant and five
highly susceptible lines were selected on their reaction to leaf feeding by the
first brood larvae. Crosses were made between resistant x resistant, R x R,
resistant x susceptible R x 5, and susceptible x susceptible, S X S, lines.

Eight randomized blocks of the 10 inbred parents, and eight randomized blocls
of 30 single crosses between these lines and 6 standard single crosses or
double crosses were grown under manual infestation and also under non-infested .
conditions,

Individual plant ratings for leaf feeding and oversll injury have been
taken. Agronomic characters, e.g. yield, ear moisture, good ears per plant,
ear length, kernel ear rows, stalk brezkage, and smut infection have also been
studied.

The resistant inbreds and the R x R crosses were rather highly resistant,
In fact, the Fy crosses averaged slightly higher in resistarce than the inbred
parents. The susceptible lines ard the crosses of 3§ x & were highly susceptlible
while the R x S crosses were intermediate in borer injury.

By comparing the yields of the various types of crosses under manual
infestation and in non-infested trials in adjacent areas, it wes learned that
fl x R crosses yield shoubl the same, on the average when tested under the two
conditions. However, manually infested R x 5 crosses yielded 6% less then
the non-infested, and infested 3 x 3 crosses yielded 10% less on the averane
than the same crosses under non-infested conditions. @Bars on the ground and
ears irom broken stalks are included in tne yield data. In these trials
infestation as shown by leaf feeding in the normally non-infested plots was very
small. As there was practically no infestation by the 2nd brood borer in



Minnesota in 1950, this study represents the effect of the lst brood borer
orly.

demeshwar Singh and H. I, Hayes

University of Missourl
Columbla, Missouri

A highly mutable pllele of A7.

Lonew &) like Qllele, which is exbremely mutable in the presence of
tne gzene Dt but like a) is stable with db dbt, was found as a singlc seed on
a selfed ear of h1/s3 Tt Dt. It can best be described by comparison with

21, as reported Uy ‘Hoades (L941).

In the presence of_Dt, the more mutable a (a ) mutates to L] alleles
in all tissues which can be tested, giving many “dots on the aleurcric, a few
red pericarp streaks with P,and many purple plant sectors w1tn B and Fl. When
the aleurone dots of a™ and a were coupared, on sib seeds of g ab .S Dt Dt Dbt
and a 25 a% Dt Dt Dt constitution, the following differences were evident.
The g seeds had an average dot number of 47 while the all seeds had 1500
(this count is the nearest estimate because the an dots were so Trequent
that many adjoined and could easily have been miscounted). The standard a
dots were circular, regular in outline, relatively uniform in size, and mostly
rather dark, The & dots, on the other hand, were angular, irregular in
outline, and ranged vildely in size, from single colored cells, through all
intermediate sizes up to whole seed case Four cases have been found where
the colored sectors included 1/8 to 1/4 of an ear, iost of the a dots also
had o sharply defined border, and were distinctly lighter than full colored
(including,however, some very dark and some very light ones). There was also
a rather high frequency of colorless non dotted partizl seed sectors represent-
ing somatic mutations to g8,

These differences in frequency, size, color, etc,, of aleurone dots,
have a parallel occurrence in other tissues (such as sheath, husks, and
anthersg, when compared in sib o a™ Dt Dt and a a Db Dt plants, The sectors
conform to cell lineage and are so frequent in a™ Dt plants as to give &
blending effect on the sheath. The pericarp,howevcr, shows little difference,
both genotypes having a few small red sectors on each brown pericarp ear.

A great number of independent mutants of diverse types have been ob-
tained from g" through anther sectors, ear sectors, and single seed cases.
Most of these heve not been tested, and in many cases exist only s single
seeds.

Lleven colored mubtents optained from anther sectors nave bcwn.te st ad
for plart _and pericarp color. These included two A's, three Al 's flV@{&flls
and two *%Eiﬁ. This sample, though small, is in contrast with the twenty
nine mutants obtained from g, by Rhoades, wnvch included 27 A's, 1 AFP, and

1 A It indicates that the mutants from a® group about a level near Abr
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and are considerably below the level of most of those from a. This agrees
with the previous observation that a™ dots are mostly less than full colored
and that there is little difference in the frequency of red pericarp sectors
from a and af,

The majority of mutant alleles secn have been stable, Tests of the
lighter A's, for dotting, in the presence of Db, showed complete stability
in all but two cases. These two single seeds from a cross of a8 a° Db Dt
by aM 2™ Dt Dt had a typical solid pale background (one was very darkjmwi$h
frequent TEQO+) clear dark dots and with a few colorless dots, One of the
colorless sectors was large enough to include three full colored dots within
its borders, indicating a possible mutation back to a mutable form of g.

The full colored mutants could not be tested for dotting but their
germinal mutation rate to a could be measured. A test of five of these
extracted A's gave no g mutants in 47,755 gametes.

Five large ears, two from one &® mutant and one each from three others,
were carefully examined under a microscope, and Not a single colored cell was
found .

There occurred also a second type of unstable allele, Nine independent,
less mutable a seeds (designated éﬁ“) which had 150-~300 dots on each instead
of the usual 1500+ have been found. These, however, could be mutants of Db to
dt in the female germ cells giving rise to a di 4t Dt endosperm.

To determine the frequency of occurrence of the various mubtant levels
o €3 . K
seen, a cross of a g™ Nt Db by aS a® Dt Dt was made, The ears were examined
for single seed c cses, avolding grouped mutants which would indicate a gector.

P

Of 15,000, gametes tesbed, 57 were A (this included the classes A,4%°, 4 , and
soume of A~”, all of which would appear as fully colored seeds in this cross),

L were clearly AU, 2 aPT0 7 o0~ "ang 20 aS,

M. Gerald Nuffer

Nebraska Agricultural Experiment Station
Lincoln, Nebraska

Spont aneous mutations.

Four different spontansously-occurring mutations in maize have been
noted in the course of the genetics studies at Febraska. All trace to lines
secured from Dr, John H. Lommcuist'!s breeding material. These matters have
been temporarily designated dp-N1, pg-Nl, v-Nl, and bt1-Nl., Ve will be glad
to furnish seed carrying these mutations to anyone on request,

dp-Nl. This mutant appeared in the Fz from crosses of CC5 x recovered
L1289, The tassels of a portion of the plants had been irradiated, Fifty-six
of 103 F, families segregated for an abnormal type of plant, designated dp-Nl.
Since the mutant plants occurred independently of treatment, incluwiing occurrence
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in some of the conbrol cultures, the possibility of an irradiatior-~induced
mutation is excluded.

Segregation for dp-Nl within a family varied from 1 in 4 plants to
1 in 18 plants with98abnormal plants in a totel of 967 plants. 4t maturity,
height of the mutant plants varied from 1/6 of the height of the normal sibs
to almost normal height, The leaves were uniformly narrower and darker grecen
than normal, with necrotic edges which frayed, giving a slashed appearance.
The reproductive orgens varied from plants producing both tassel and ear shoot
to tinose lacking both. The tassels were small and bunched, but a superficlal
exasinatlor indicated that pollen was normal. Very limited cytologicsl
observations indicated the following: the various stages of meilosis were gll
present, but there was considerable deviation from the normal behsvior of
chromosoiics. opme of the abnormalities observed were stickiness of chronosowes,
delayed cell division, and aberrant spindle formation at meiosis II, leverthe-
less, the resulting mlcroqpores and young pollen grains appeared normal for
the most part.

pg-lil. In the same mgterial as that in which ap~bl appeared, but
confined to the f-minute nuclear~rcactor treatment, approximately half of the
families segregated for a yellow~-green plant. The mutant plants died in an
early stage of cevelopment. Segregating ratios within individual familics
were variable, but the 134 plants from the combined progenies gave a good fit
to a ratio of 3 normal to 1 mutant. The possibility that the mutation was
due to the treatment is remote since esch of the 9 segrogeting families would
have had to trace to the simultancous occurrence of the same mutation in 9
different pollen grains. Neither could the mutation have been present in the
malc parent since the same plant was used in all the treatments . On the other
hand, different plants were used as fomale for each treastment and thcy were
descended from bulk seclfed seed. The plant used as female parcnt in the -
minute treabtment must have been heterozygous for the recessive gene yg-Kl, It
is possible that the mutant plant may be due to one of the pg alleles which is
lethal in its effect.

v-Ilil. This virescent can be traced to the heterozygous condition in
a recovered L289 plant from sclfed seed grown in 1948. In 5 segregating
cultures grown in 1950, there was a good fit for a 3 normal : 1 mutant rabio
for the entire population.

This mutation has a rather severe effect on the »nlant throughout its
development., In addition to the virescent condition in the seedling stage the
plants were noted to be about one~half gs tall as the normal sibs at approximate-
ly 30 days and 60 days after planting. The leaves tended to be stiff and narrow
toward the tips. &t flowering time the plants were about two-thirds as tall
&s the normal sibs. The plants produced no kernels, even when gllowed to
open~pollinate.

bt,=~N1. This mutant occurred in K167, a line from an open-pollinated,
yellow @ent Variety. It is conditiored by a single, recessive gene. The
endosperm is similar to that described for bti. Extremely poor stands have
been gecured and the mutant plants are very late in flowerirg. Tests for
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genetic identity both by us and by Dr. E. G. Anderson at the California
Institute of Technology indicate that this brittle is allelic to bty.

E. F. Prolik and Rosalind Morris

University of Tennessee
United Stete Department of Agriculture
Knoxville, Tennessee

Heterosis.

In Genetics 35:420, 1950, Dr. F. G. Brleger published as foobtnote 2
a commenrt which is largely unrelated to his main paper, In this footnote,
Brieger questions Richey's (J. Herd. 36:243-244, 1946) giving Bruce priority
in proposing the hypothesls of dominant favorable factors as a reason for
heterosis, on the basis.of Bruce's 1910 psper (reproduced in Richey, 1946).

Brieger states that Bruce "missed the essential point of the dominance
hypothesis, namely the covering up, in hybrids, of &ll or most recessive
genes by thelr rsspective dominant aLLeles, contributed in part by one or
by the other parent.," He states that it is shown by the formulae 'that the
mean frequency of heterozygotes in the hybrid population is inferior to the
combined mean of t he two parent populations." Actually this is the oprosite
of what the formulae show. Bruce demonstrates that the mean number of recessives
(not heterozygotes) in the hybrid is less than the collective mean of the
parent families. He then points out that the aggregate of the dominants and
heterozygotes must be larger. It follows that the frequency of the hetero~
zygotes must be greater, not less as Brieger concludes.

Brieger then states, "It would,however, be required that the hybrid
population contains less homozygous recessives than either parent population
individually, if we want to explain heterosis." Whether the number of expressed
recessives in the hybrid population must be less than that in either parental
population, or whether it must only be less than the number in the mean of
the two parental populations, collectively, depenas upon a definition of
heterosis, If this term denotes a phenomenon in which the hybrid is move
vigorous than the mean of the parents (a very common definition), it is only
necessary that there are fewer expressed recessives in the hybrid then in the
mean of the parents.,

In reading my 1946 paper, I find that I have given greater priority
to Bruce than I really intended. It was not my intention to belittle in any
way the contribution of Keeble and Pellew (Jour. Genetics 1:47-56, 1910), even
though I seem to have done so.
Fg D9 RiChey
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Ternessee Agricultural Experiment Station,
Uridted States Department of Agriculture, and
Columbia University
Knoxville, Tennessee

Nigein inheritance in maize.

Nizcin concentration in corn has been found to be primarily a function
of the genetic constitution of the endosperm, with practically no influence
by kernel size or by differences in the physiology of the seed parent plants
as between Su su and su su plants, Within starchy corn, niacin concertration
was inherited as a quantltutlve, multiple-factor character, Liost crosses are
basically intermediate between the parents with the seed parent exercising
twice the influence of the pollen parent. Crosses among some inbreds resulted
in concentrations definitely below those expected from parental values., Tyis
suggests that some lines are high in niacin because of recessive genes which
are suppressed in the hybrid.

The sugary gene was siuply recessive for ni‘h niacin to its sterch
allele, the concentration in sugary kernels averagirg sbout 60% more than
that of starchy =ibs

The niacin concentration of sweet corns was a poor criterion of what
Lthey trensmitted to crosses with starchy corn, bubt this "inneremt" niacin
concentration of sweet corn could be estimsbed from crosses with starchy corn
of know corcentrstion.

The Su su locus interacted with the multiple-factor system in determining
final niecin concentration. Thus, sugary segregates from crosses of sweet corn
with high nlacin starch corn had higher COKCGItFublOHQ than corresponding
sugary negre)u ey [rom crosses with low-nilacin starchy corn, the correlation for
nilacin in sweet srd starchy lernels from segregating ears being C.95 for
26 degrees of freedom.

The increase in niacin due to su was not strictly additive, that ir the
higher niacin strairs being lerger than that in the lower niecin stroirs, both
absolutely and relatively. Different sweet inbreds differed in toe degree to
which they increassed the niacin concerntrations suggesti ng g possibility of
su alleles differing in their niacin influence.

F. D, fichey aend R, F. Dewson
University of Wisconsin
iadison 6, Wisconsin

Studies on Variegated Pericarp

1. The behavior of a variegzated of s given origin in rqqgrﬂent‘?ﬂu;n s to
inbred lines carrying eibher .olorless pericarp, red ccb (W)~ _Or colorless

pericarp, white cob (Wi, alleles.
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In 1948 a single collection of pollen from a homogzygous variegated
pericarp plant, S1937-10, was placed on the silks of several highly inbred
field corn lines including W&, w22, W23, 114 (red cob); 4O0B, and /Co63 (white
cob). The 81937 stock had been inbred to a degree equivalent to three self-
ings., The immediate parent of S1937-10 was a medium,variegated plart hetero~
zygous for colorless pericarp, white cob,

Each of the six resulting Fq families grown in 1949 was relatively uniform
in plant typs s expected, but corteined three discrete classes of offspring
with reference to pericarp type. Among the 304 Fl plants from which ears were
hsrvested 11% were light variegated, 72% were medlum varlegated, and 16% were
red, The proportions in which the three kinds of plants occurred in each F
fdmily were similar, Plant 31937-10 had borne a light variegated ear, but
it is assumed, on the basis of Lhe pron? dtest that %hg)twgssl w% a chlmera
containing Vit (1light vurlegabed medium Yariegated), an ed) tissue.
Presumably the ear shoot belonged to the Vg portion of the plant.

Bumerous plarts within each Fq hybrid family were backecrosses in 1949
to the corresponding inbred line, Fifty families were grown fros these beck-
crosses in 1950, representing individual light variegated, mediunm variegated,
and red ears, respectively, distributed over each of the six Fy pedigrees

Vithin sampling limits, one-half the plants in each backcross family
bore ears in 1950 with colorless pericarp, as predicted. The progenies from
the red ears contained about equal numbers of red and colorless pericarp
plants.

The 41 families segregating variegated pericarp were scored first for
grade of variegation against a set of arbitrarily designated standard ears
varying from class 1 (very few red stripes) to class 7 (very heavily striped).
4s the variegated ears were being worked over, however, it became apparent that
the distribution within each family was not continuous but actually more or
less sharply discontinuous In addition to the few red ears (ca. 6%) which
occurred in these families , variegateds of two grades only, light and medium,
appeared to be present, This was unmistakably true for the 22 backcross
families involving inbreds W8, W22, and 4Co63, It probably held for the remair~
ing groups (W23, 4OB and ML) also, although the separation into the two classes
of ears, light and medium variegated, within them was Jjudged "eclesr-cut" in
12 families, only "fairly certain" in six others, and "uncertain” in one, In
the latter seven families the difficulty of classification usually involved
the placement of only 1-4 ears. The general character of thie results observed
on classifying the malerial on the basis of the discoutinuity in grade of
varlegatlon may be inferred from table 1 in which the distribution of offspring
in the families involvirg inbred Mu are given.
;J”R . Gmerson's simplified termirolog y for the P alleles is followed:
VW =P (vurlegated pericarp and cob); Wi = PV (colorless pericarp, red
cob); Wi = PW (colorless pericarp, white cob); RR = PR (ped pericarp,
red cob)

2/ The terms Mg end "V, are used in a phenotypic sense, and their employ—
ment 1s not intended Lo imply that these phenotypes are necessarily
assoridated with Lorrespondlng alleles at the P locus.
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Table 1

Distribubion of progeny from light variegated and medium variegsted
F1 ears backcrossed to inbred W8,

“Tarent ear ,wiwﬁggb@r of Progeny — Fer contds

Family (Fy) Vi, UV, #ed Colorless Vg,
670 i A R L2 ”

71 ‘ 25 22 1 45 52,1

=72 ! 51 Ll 0 52,0

73 " 3% 48 3 o 1217

"3? Vﬂ ? 160 ¢ 161 ?.O

- ) 1 g 12/ 5.7

~76 v 7161 7 161 4.0

=77 " 2 13L 5 131 "

1/ Based on varicgated and red ears.

Four points are noteworthy from & survey of the data from all the back-
cross families: (1) both light and medium veriegsbted parent ears give the same
two classes of variegated offsmring, but with different frequercies; (2) within
the respective Vi and V,, parent ear groups there is corsiderable regularily
from family to family mighin tiree backeross groups (i@, W23, 4Co63) in the
proportion of Vqy and V, ofispring. The W22 backcross femilies from Vqy (but
not Vm) ears appear to be definitely irregular in this respect, and the
families from the vlt cars in the other two groups (AOBﬁ ML) are somewhat
doubbful; (3) the frequency of Vi, offepring from Viy parcnts is much higher
than from Vy, parents and vice versa (4) the same basic psttern of inheritance
(with modifications superposed in soue cases) appears to charscterize each of
the six backeross groups.

2. The phenotyeic expression of variegated pericarp in VV/WR plants in which.
the_int allele was Jerived from two otherwise comparable glazses of VV/2
hetorozygotes, namely, light variegated and medium variegated.

iy

It was demonstrated in 1929 by 2. A. Emerson (Genetics 14:4%90-511) that
following self-pollination of variegated pericarp corn plants heterozygous for
colorless pericarp, red cob (VV/W) the resulting VVAIR offspring repulsrly
show a higher rate of somatic mutation of variegated to red pericarp than the
VV/VV offspring. This relation held in spite of the fact that in the latter
class of individugls there are present two VV alleles capable of such mutation
as against only one in the former class, The conclusion was drawn that Wi, or
a gene closely linked with it, enhances the mubtability of VV in VV/iir Hetero
zygotes, Furthermore, Fmerson reported data which led to the suggestion that
the capacity of a given ¥R (or a closely linked gene) to "sbimulate! mutation
cf variegated to red might be decreased as a result of asscoiation with VV in
variegated heterozygotes of low grade (i.¢., having a low rate of mutation of
variegated to red}. The present experiment was prompted by this seemingly valid
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and unaccountable fact,

A part of the same collection of pollen from plant $1937-10 as referred
to in 1, above, was placed on the silks of the colorless pericarp, red cob inbred
lines W22, W23, W28, W70 and Ml4. The resulting five Fy families each comprised
light variegated, medium variegsted, and red pericarp individuals =s a consequence
of the previously noted fact that the tassel of 51937-10C was a chimeéra. The three
sharply distinct classes of F, plants were used as the pistillate parents in
crosses with irdividual variegated plants heterozygous for colorless pericarp,
white cob (VV/W¥/) untelated to S1937-10. Series of 10-25 plants within a
given Fq family were pollinated with a single collection of pollen, This gave
groups of light variegated and medium variegated outcrossed cars in which the
seeds throughout each group had s common male parent. Tihe Fy red ears so
pollinated were not tested further.

Essentially this procedure involved passing the VR alleles originally
derived frem the five inbred lines through a corresronding series of Fi's
represented in cacn instance by otherwise closely comparable light variegated
and medium variegated plants. The extracted WR aglleles werc then reassociated
in Fo with variegated pericarp from a different source,

Sixty-seven such F, families were grown in 1950. The variegated pericarp,
red cob (VV/.R) cars fran them were saved as constituting the sub-group swnpli-
cable to the study. It will be evicent that the WR alleles carried by these
ears were derived from the light and medium variegated Fy VV/WR plants; the VV
genes now paired with the WR's were derived from quite unrelated stocks. These
red-cobbed, variegated F, ears were then scored for grade of variegation against
a set of stendard ears. “In addition, the nuwmber of mutations to red (covering
about 1/5 kernel or more) was counted on the ears in 17 families.

The results showed that in 16 of the 17 paired compsrisons which could
be made, regard being given both to the origin of the WR allele and common
male parentage, the variegated progeny carrying WR genes extracted from light
variegated Fy plants had a definitely lower mean grade of varicgation than the
VV/WR progeny which had received the WR allele from a medium variegated sib.
The respective mean gradcs were similar in the single remaining comparison.
The mean difference in grade throughout was a littlc less than one c¢lass on
the arbitrary scale of standards employed. NMoreover, the F, familices correspond-
ing to light varicgated Fy's, on the average, cxhibited significantly fewer
mutations of variegated to red pericarp per 1000 kernels than the group of
families from medium variegated parents.

Our results, when portraycd in this manner are secn to be in clear agree~-
ment with Emcrson's conclusion rclative to the effect on mutation of VV to 3R
of WR, or a closely linked gcne, extracted from VV/WR hetcrozygotes of different
variegation grades.

The direction in which an explanation of this seemingly anomolous be-~
havior is to be sought took a new turn, howover, as one fact, not at first
apparcnt to us, became-evident. Re-examination of the present populations
revealed that the distribution of variegated in the F, WR segregates actually
was discontinuous rather than continuous as we had assumed in proceeding to score
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the ears against the standards. Except in three families in which the
distributions appeared to overlap, two definitely recognizable classzes of ears
only were present in each progeny, light varlegated and medium variegated. This
observation seemed particularly significant in view of: (1) the similar character
of the distribition of VV segregastes in backcrosses to WR/WR of the same kinds of
Fi VV/iR plants, as reported in section 1, above, and (2) the fact that in the
present irstance we were dealing with the WR, rather than the VV, segregates
from the licht and medium variegated heterozygous parent plants.

Table 2
Distribution in Fr and mean grade of light and medium variegated
cars among the WR segrepates feam light and medium variegated VV/WR_F1
plants pollinated by VV/WW.

¥l Parent ear Variegated progeny e
V1t Vi L

Family Pedigree Phenotype No.  Mean No. Mean Total  Per cent
number grade grade  cavs Vi,

K- 30 YV /WR~-22 Vg, 35 1.48 23 3.04 58 60.3
N~ 36 " n 9 L.hdy L1 3.12 50 18.0
N~ 99 YV /WR-28 L 13 1.69 19 3.15 31, L0 6
E-102 i v 7 1.71 L3 3.04 50 14,0
N-118  VU/WR-70 Vpy 18 1.9 14 3.57 32 56.2
N-121 H Vm L 1.75 51 3,02 - 55 7.3
Ne123 : " ‘ I 1.50 28 3.53 Se 12.5

nl

A representative sample of the data relating to the WR segregates from
three different F, hybrids is presented in table 2. The pollen applied to the
W22, W28 and W70 %ybrids concerned was collected from three unrelated VV/WW
plants, Attention may be called to the following points in the table:

1. Both light variegated and medium variegated Fq parent VV/UR ears out-
crossed to VWW/Wii give families comteaining WR segregates of these same two classes
of variegation.

2, If a common VV/iw pollen parent is used in matings with light and
medium variegated F, VV/WR sibs, the iight variegated WR offspring from the light
variegated ears are similar in variegation grade to the same class of offspring
frow the medium variegated WR ears., Thisg correspondence holds also for the medium
variegated Wil offspring of the two kinds of Fy parents.

3. The proportion of light variegated WR offspring from light variegated
F1 VV/WR cars is much higher than from the medium variegated Iy ears.

Lo Points (2) and (3) above, when considered together, moke it evident
thet the difference in mean grade of variegation in entire progenies of similarly
bred light and medium variegated F, ears is due to the difference in proportion of
these two classes of offspriug.
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3. A teptative hypothesis concerning the genetic basis of the difference between
light variegated and medium variegated pericarp.

The parallel nature of the results obtained on testing the VV and VR
segregates from the two classes of VV/WR Fy plants, light and medium variegated,
in sections 1 and 2 above, is evident. The data summarized in section 2 show that
the genetic basis of the difference between light and medium variegated is readily
separable from the VV locus itself. The critical fact is that the differential
element, whatever it may prove to be, assorts with WR gametes as well as with VV
gametes, Furthermore, the fraguencies with whic¢h light and medium variegated plants
appear among the respcctlve VV and appropriately tested WR segregates from Fj
VV/WR plants of corresponding phenotype are paral]el and apparently of similar
magnitude,

The data already available reveal possibly lmportant dewiations in a few families
from the pattern of inheritance which otherwise prevails. These apparent excep-
tions have not been included in the report, and they canndot be explained st present
without recourse to wholly untested assumptions. Iioreover, the omlission of the

red pericarp Fy plants from the tests of the WR segregates leaves a gap in the
evidence whichi it is essential to fill, especiglly in view of the known fact

that the change from variegated to red involves mutation at the P locus. iny
hypothesis auvaiced o the basis of the current evidence is to be considered
tentative, thereifore, any may call for more or less radical modification as
additional facts are established.

It is assumed that a "modulator" locus distinct from the F locus, and
probably remote from it, governs the level of phenotypic expression of variegated
pericarp in these stocks. If a particular modulator allele, Mpy, is present in
a varlegated plant the pericarp is light variegated; if mpp is substltuted for
lipy the pericarp is medium variegated. Mp7 and mp, mutate to each other in somstic
tissue with relatively high frequency. The inbred WR lines used carry still
other mp alleles, recessive to lp,, whose phenotypic effects on varégation are
like those of mpy. The modulator allelés in certain of the inbred lines appear
to be stable; those in other lines possibly may be mutable since irregular ratios
of light ard medium variegated plants were cbserved in a few families.

On these assumptions: (1) the foundation plant, §1937-10, vas a (mpy /mp
VV/VV == lipy/mps VV/UV == ?/? RR/VV) chimera and (2) the ratios in which llght
variegated azd medium variegated plants sppeared in the several families descended
from $1937-10 are determined by the assortmert of the particular modulator
alleles present including those newly arisen by mutation.

Mutation of variegated to red at the P locus is related to the alleles at
the modulator locus. This conclusion is in accord with the well recognized fact
that the phenotypic differences between lignt variegated and medium variegated
plants rests on a dissimilarity in frequency. and dlstrlbutlon during developmenb. of
VV to RR mutations at the P locus.

R. A. Brink
R. A, Milan
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he Relation between size =nd position of self-colored (mutant) stripes and
heritability in variegated pericarp corn.

An ear of corn either homogygous for VV or heterozygous for VV and a
colorless P allele will show a wide rasnge of expression of striiping among its
component kernels. The range may include kernels with the entire pericarp color-
less; kernels showing a few to a great many very fine stripes, kernels with one
or more wilde striped in addition to the fine ones, and kernels which are entirely
self~red,

Variegated kernels with one wide stripe of self-red pericarp color were
selected from>VV/WR Ears. These kernels were a sample of VV from a varlety of
sources, Comparable npumbers of kernels showing only finely striped variegation
were tzken fron the ears. The few entirely self-red kernsls on the ears were
placed in a third category. Stripe width and position were recorded in units which
represented 10 degree of arc, assuning that the crown of the kernal cauld be treated
as a deformed circle. The zero point on the scale corresponded to the silk attach-
ment which lies directly above the midline of the embryo, Successive 10 degree
increments were marked on large scale inodels of variously shaped kernels with the
numbering progressing ir the counter-clockwise direction. Hach varent kernel
with a wide red stripe (covering 10 degree or more of arc) was scored against one
of the models,

Kernels on which the stripe covered all or part of the embryo were sub-
divided into seven classes. Uernels on: which the stripe was sbgerminal were also
divided into seven classes, such that any one cless could be compared with the
one diametrically opposite it on the embryo side, Two classes with the stripe
restricted to tne gides of the kernels were also selected.

The results are based upon 527 ears raised in 1949 and 1140 ears ralsed
in 1950, lbiach kernel with a self-red stripe was planted and individually
staked. The resulting plant was scored for pericarp color (red R3/1ii, voriegated
VV/W3, or colorless WR/WR). Vithin sampling limits, one-half of the ears in each
‘group were colorless, as expected., Three groups, each comprising seven classes,
were avallable for comparison. Group I kernels had a stripe covering all or
part of the embryo, and in addition the stripe included all or part of the
comparaple 60 degree asrc on the abgerminal face, Group IT kernels had a stripe
covering all or part of the embryo, but the stripe did not exbend over the
comparable 60 degree arc on the abgerminal face., Group ITI kernels had a stripe
which covered all or part of the 60 degree abgerminal arc, but did not extend
over the embryo,

The results are swmmarized in tables 3 and 4. The firely striped variegat-
ed kernels, which may be considered the control for this experiment, geve L.9%
red ears. All classificabtions of kernels with wide self-red stripes showed per-
centages of red esars in excess of this, Kernels with the stripe confined to
the side of the kernel showed an appropriate two-fold increase, and kernels
which were entirely self-red produced only red-eared progeny. The probability
of obtaining a red-eared plant from a varlegated kernel with a self-red stripe 10
or more degrees of arc in width is significantly higher if the stripe covers all
or part of the embryo (Groups I and II), rather than a corresponding area on the
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abgerminal face (Group III). The probability of ohtaining a self-red ear is also
significantly higher in a class in Group I than in the corresponding class in -
Group II.
Table 3

Distribution of progeny from groups of kernels (VV/UR) of differing
variegation pattern (1950 data).

Number of progeny Fer cent
Group Red Variegated Colorless red 1/
I Stripe on embryo, ‘ ‘
also on back 84 32 112 T2.4
II Stripe on embryo,
not on back 77 138 233 35.8
TII Stripe on back,
rot on embryo 24 111 140 17.8
IV Stripe on side
only 8 79 100 9.2
V Finely striped
variegation 35 677 760 L9
VI Entirely self-
red 23 0 26 100,0

e

L1/ Based on varlegated and red ears,

Table 4

Percentoge of red progeny in sections within Groups I, 11, =2nd ITT
(1950_data)

Percent redd/

Stripe position Group I  Group 1II  Group III
Covering more than helf of embryo or - ‘
corresponding area on back 93,0 66.1 6.9
Covering half of embryo or correésponding
area on back 70.7 284 19.5
Covering less than half of embryo or
corresponding area on back L7.0 19.0 3.1

1/ Based on variegated and red ears.

Ronald BE. Anderson
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1. PYE, an allel at the P locus.

In a strain of colorless pericarp a plant with kernels of colorless
pericarp with a red 2 mm large girdle around the kernels in the pericarp was
observed. Through self-pollination a homozygous genotype for this character
was ralsed., Some plants of the mentioned character werc crossed with homozy-
gous genotypes: (a) colorless pericarp and (b) orange pericarp. In the Fy
generation the kernels of the cross to (a) have had a colorless pericarp with
o red girdle and the lernels of the cross to (b) an orange pericarp with a
red girdle.

The Fy generation of the cross to (a) has been outcrossed with plants
of colorless perlccrp and of the cross to (b) with plants of orange pericarp.
The symbol P & for the factor for kormclo with red girdle was used,

Cross (a):

D, : PRE/pTE x pMpY \
J Pf'g/PW

ri outcrossed: P /P x pY/pY
Progeny: E‘rg/P - 486 colorless pericarp with a red girdle,
_PY/PY - 171 colorless pericarp

Total ~ 957 piants

Cross (b):

. prgo/prgo O /10
Py %}Dwgo/PO x P°/P
Fyoe g /r’ o
F] outcrossed PTgO/P p°/p°
: vao -~ 623 orange pericarp with a red girdle,
P2/PO . 639 crange perluatp
Total ~1262 plants

Progeny

Tt follows that the character red girdle P8 is allelomorphic to P" and PO,
respectively. :

2. The inheritance of the length of the ear and the length of the husks.

In some hybrid corn, as well as in some local vachL¢oo, tiie top of the
ear from milk.stage of the kernels and until meturity is not covered with husk,
therefore, this part of the ear is often very badly damaged by birds. An
attempt wos made to find the hereditary comection between the length of the
gar and the length of the husks. In ocur inbred stock two genotypes with longer
husks then the e¢ar and one with shorter husks than the ear were obsecrved., For
genetical studiecs the following crosses and backcrosses were made:
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Generation Cross fAemarks
Pl longer longer rormal rormal  rormal
X X X x
shorter sShorter shorter  shorter normal
Fq normal normal  normal normal  shorter heterotic
husks husks husks husks husks ears
'] outcrossed Fl Fq Fy Fqy Fq
X b d b's b'd X

shorter longer shorter normel normal

_Progeny:

husks longer % 0 38.8 0 0 1745
W onormal B 56.3 61,2 32.6 100.0 82,5
" shorter % 41.7 0 67.4 0 0
Total 160.0 100,0 100,00 100.0 100.0

From the above dabta it follows that the length of the ear and the length

of the husks are due to different genetical factors which are probably only partly
linked, Further studies are in progress,

A. Taviar
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VI, SEED STOCKS PROPAGATED AND RECEIVED

This past summer 140 cultures were propagated to maintain our present
genetic stocks, to increase new genes and to incorporate genes into new linkage
testers. The use of inbred lines with wide range of adaptation has continued
in outcrossing weak stocks to cbtain vigor.

The Coop has received the following new cultures:
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multiple recessive combinations of

endosperm and seedling loci.
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