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II. REPORTS FROM COOPERATORS

ALABAMA POLYTECHNIC INSTITUTE
© " Auburn, Alabsma
' Department of Botany and Plant Pathology

1. A studv of reciprocal crossover differences in the presence of hetero-
| Zygous transloc tlons 1nvolvi ng_the short arm of chromosome 9.

“In 1950 Burnham reported in the Corn News Letter that when

g :1* T 2‘93 was used as the female ‘there was 6. 6% recombinatlon between
c shwx

L sh .and wx, whereas when it was used as the male there was 12.5% recombi-

nation. To study this phenomenon further the following translocatlons
were selected: -

Table 1,

Identifi- Translocation
Group® cation in with Longley's Break~-Points ~ Source
- this study 1950 Ident. No,

3 37-32 98 46 5L .67 n 4871-3
A 4 3784, 98 .36 5L ,28 " 4997-6
5 30"96 98 » 15 58 . 25 " 561[‘,-’8
6 31-4 9s ,08 5L .07 " 4L817-7
7 5-9a 98 .40 5L .85 Burnham
11910-~5 X 11911+6
8 38-48 93 .32 2L .36 Anderson 6656-1
B 9 27-1 9s .27 8L .06 " 5391-3
10 3-9¢ 98 ,20 38 .15 Burnhsm
. 11885-2 X 11886-6
1Z X7-39 5L .68 9L .44 Anderson X7-39
C 15 . 24-17 51, .86 9L ,76 " 6200-1
16 39-81 5L .51 9L .63 " 43527
1 X14-111 5L .46 9L .7 " 1330
D 12 26~50 5L, .81 10S .38 " 5290~4
13 30-89 5L .82 2L .74 n 5602~2

¥ Group A includes translocations with breaks at different points in the
short arm of 9, and the chromosome 5 break in the long arm at different
points when possible. Group B includes translocations with breaks near
+30 in the short arm of 9 and involving a chromosome other than 5.

Group € includes translocations with breaks in the long arm of 5 near

.80 and in the long arm of 9. Group D includes translocations with breaks
near .80 in the long arm of 5 and involving some chromosome other than 9.




These translocations were first crossed to the recessive stock ¢ sh wx gl 5
and then exact reciprocal backerosses were made to study recombinatlon
in the sh wx and wx g_15 reglons.

Table 2 is a summary of reccmbinatlon tests in the sh wx region for
all heterozygous translocations involving chromosome 9. “The transloca-
tions are listed in order of the position of the break-point in the short
arm of 9. Included in the table are the. ranges and average recombination
values in the male and female, the average of the differences (&), and

hetero- their significance as measured by "Student's" paired comparison test.
Note that when the break in 9S is near the centromere there is little:
difference between the mele and the female in recombination between gh
: and wx. As the distance from the centromere increases, the difference
etween becomes increasingly great but at 9S .51 there is again little difference.
ombi In this study these observations were. mades.

lons
1, Recombination in the male was always higher than in the female. .
2. The magnitude of the difference between male and female had no re-
lationship to the chromosome which was. translocated with 9, or to
e the position of the break in that chromosome.
' 3. The magnitude of the difference had no relationship to the; length of
the Interstitial segments. )
. 4. The magnitude of the difference had no relationship to the. formation
of chromatids of unequal length as the result of crossing over in

Z’; ' the interstitial segment.
!7‘6 | 5. The magnitude of the difference had no relationship to the amount of
4;8 general reduction from the normal of 21% recombination between gh
'7~7 and wx, :
1911-6 The simultaneous study of recombination in the wx gly region showed-
e some reduction from normal for most of the translocations g t no pattern
6~1 of differences between reciprocel crosses such as was observed in the
)1-3 8h wx region. Recombination between pr and ¥2 on chromosome 5 was studied
for the translocations involving 5L. Here also recombination was reduced

1886-6 in most cases and usually the difference between reciprocal crosses was
39 not significant.
32'% ‘ This work was done at the University of Minnesota under Dv c. R;'
52~ Burnham,
0
I0~4, | ‘ E. M, Clark
02~-2 '
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BEAR HYBRID CORN COMPANY, INC.
Decatur, Illinois

1. Radiation as a breeding tool.

The primary aim of this project was to investigate radiation as a
practical method of inducing endosperm and plant mutations in agrono-
mically desirable corn inbred lines. B

During the summer of 1954, Dr. W. Ralph Singleton, then associated
with the Brookhaven National Laboratory, was kind enough to assume
responsibility of the irradiation and pollination of three inbred lines,
Bl4, Hyp, and 07. Seeds from these irrsdiated plants were grown and
selfed in our nursery in 1955.

Additional lines, M1, and C103, as well as Blj were sent to Brook-
haven for irradiation in 1955. Also in 1955, we grew inbred lines Ml4,
Bl4, and Cl03 in buckets and through the courtesy of St. Marys Hospital
in Decatur and Dr. Glenn E. Ross, radiologist, tassels of these plants
were exposed to 600r and 700r from a General Electric deep therapy
x-ray machine seven days prior to pollen shed. Seeds from all of these
irradiated plants were grown and selfed in 1956.

Listed are observations made on the 1955 and 1956 plantings:

1955 Data B4 By 07

Total Plants Observed 522 239 124

Plant Aberrations 103 49 2 19.9%
Totel Selfed, Ears Screened 143 115 42

Ears with Endosperm Segregations 3 4 1 2.7%
1956 Data

Plant Aberrations - Seed from Irradiated Generation
% Aberrations

Inbred Line M4 Bl ___ €103 07 by Method
Thermal Neutrons (BNL)

Normal Plants 75 103 = 28

Aberrant Plants 29 29 81 27. 7%

© 1300r o» and @ (BNL)
Normal Plants 57
Aberrant Plants 6 ‘ 9. 5%




Plant aberrations - Seed from Irradiated Generation (Cont'd)
o % Aberrations

Inbred Line M4 Bl €103 07 by Method
1300r & (BNL)
Normal Plants 62 35 101 '
Aberrant Plants .22 , 11 8 17. 2_%
é00r X-ray »
Normal Plants 63 121
- Aberrant Plents 12 17 t . 13. 6%
700r X-ray R R
Normal Plants o 56 87 )
Aberrant Plants’ 0 - ' 12 Y A 4

% Aberrations by Line.  18.0% 17.0% 22.7%  7.3%

Enddéperm Segregations - Selfed Ears from Irradiaté& Generation
‘ o ' ' ' % Segregations

Inbred Line My Bl, 0103 07 by Method
Thermal Neutrons (BNL) . ' . :

Normal Plants 71 89 17

Endosperm Segregates 2 2 1 ‘ 2.8%
1300r ¢” and @ (BNL) - :

Normal Plants 55

Endosperm Segregates 2 : ©3.6%
1300r » (BNL)

Normal Plants 56 26 40

Endosperm Segregates 2 2 .0 C3.3%
600r X-ray

Normel Plants 66 111

Endosperm Segregates 1 1 1.1% -
700r X-ray . ;

Normal Plants 51 78
. Endosperm Segregates @ 1 2 S A%
% Segregations by Line = 2.7% 1.5%  4.1% 0% .

Aberrant plant types include several different categories. For
example, M1, plants irradiated by thermal neutrons in 1955 and grown in
1956 had 29 sberrant plants in a totel population of 104, In classifi-
cation, some plants were listed under two categories.

Lids M., o4 L.t LY

fo
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Plants shorter then normal - 7 .  Completely sterile tassels - 10

Very narrow leaves —=—=-—- — 1 Kernels formed in tassel --- 1
Extremely late ----------<== 7' ' Shoot with no silks -------- "1
Semi-sterile tassels ~------10 . - & LT

[Endosperm segregations observed in all lines included wx, suj, ¥,
and’ various defective types. Differences in aberration rates were noted
according to inbred, type of irrediation, and amount. of irrqdigtiop,_, '

_ Difficulty was encountered in obtaining good seed sets by selfing
even when the pollen eppeared normal and abundant. The low number of
ears classified. for endosperm segregetions in relation to the plant

characters classified both in 1955 and 1956 bears this out.

The S generation from plants irradiated in 1954 were grown in
1956 to observe possible desirable recessive plant characteristics.
In this material we noticed several ear-rows which were segregating for.
various plant characteristics. We did not keep detsiled data on obvious
deleterious segregations —- our main screening was to detect obvious

'i@prévements bfﬁundesirable line charscteristics. We found none.

 As we see it, the chief objection to using radiation as a breeding
tool is the same as is encountered with many other breeding techniques,
namely, the testing of a large progeny to identify desirable agronomic
charadteristics, . BT : ' :

,,Mafvin‘L. Vineyard.
Robert P. Bear

BLANDY EXPERIMENTAL FARM .
University of Virginia
Charlottesville, Virginia

The Blandy Experimental Farm has joined the ranks of research insti-
tutions working on corn. Although it has been in operation for some
30 years comparatively little corn has been groun. Research at the Farm
has consisted mainly in genetics, cytogenetics, and cytotaxonomy. Men -
who have teken their degrees at the Blandy Experimental Farm are now
holding positions of respongibility in all sections of the country, .
particularly in the South. e T e

..‘The;Bigndy'Experimentai Farm is located in the Shenandosh Valley
of Virginia. It consists of slightly more than 700. acres, 100 acres of .

which is the Orland E. White Arboretum named after the first director of.
the Blandy Experimental Farm., This arboretum,gonsists of more thah '
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5,000 species of plants, The farm was willed to the University by the
late Graham F. Blandy. It was put into operation as a biological labo~
ratory in 1927 when Dr. O. E. White became the first director. There
are working and living facilities for a number of graduate students,
also two furnished apartments for guests and investigators. The staff,
students and guests take their meals in a common dining room provided
by, the Farm. There are available a number of fellowships paying $1200

a year for the graduate students, Since the students spend at least -
half of the year at the Blandy Farm where the cost of living is merely
the cost of food, or about $30 a month, the stipends of $1200 a year
are adequate for living throughout the year. Fees and tuition are taken
care of by the University for students on fellowships. At least two or
three of these Fellowships will be open in the fall of 1957 and we would’
be pleased to have applications from anyone interested in doing genetic
research, particularly with corn.

2. Blandy Radiation Field.

Beginning in the summer of 1957 there will be a Cobalt~60 radiation ,
machine installed in a emall circular field which is completely shielded

by concrete wall and earth embankments. The radiation field is in some
ways similar to the first radiation field established at the Brookhaven
Laboratory with the difference mentioned that we are using concrete and
soil for shielding instead of distance as is done at the Brookhaven
Laboratory. Also this source will be considerably smaller, between 100
and 200 curies instead of the 1800 curie source in use at Brookhaven.

It is not planned to- grow plants for their entire life in the field at
the Blandy Farm but rather grow them in pots or pails and move them in
for a short radiation of fairly high intensity at different periods in
the life of the plant. With a 200 curie source it would be possible to
get around 3,000 r per day at a distance of 1 1/2 meters from the source.
At 3 meters from the source the radiation will be 720 r per day which is
sufficient for inducing changes in the growing corn plant. There are
great differences in the sensitivity as the corn goes through the meiotic
cycle. The short note to follow by Alan Caspar will give a few of the
details of the difference observed. We will be happy to have.investi-
gators spend some time at the Blandy Ferm and make use of the radiation
facilities there. In future years it may be possible to make service

irradiation for investigators, although for the present year we are not

prepared to do this.

3. Plastic Tags for Labelling Hand Pollinated Ears of Corn.

In the 1955 edition of the Meize Genetics Cooperation News Letter
we had a short item entitled “Hurricane Proof Tags.® Our primary object
in using the plastic tag there was so that the hurricanes could not '
obliterate the records on our hand pollinated ears. However, since that
time we have found these tags most useful even when we do not have
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hurricanes. They are especially useful in making mass pollinations-where
we have been testing mutation rates induced in radiated developing pollen.
The tags are all stamped prior to pollination with the data which we wish
on the tag. Stamping is done by a "Crown" stamping machine which has 12
bands each containing a complete elphabet and numbers so that any combina-
tion can be stamped onto the tag. The tags are 3 1/2 inches by 5/8 inch,
large enough for at least 12 letters or figures. The ink used is water-
proof since these tags must stay out in the weather. Tags have been
exposed continuously to the weather since last summer and the ink has not
faded at all. Where g number of pollinations are to be made from the
pollen of a. single plant the tags can be stamped and hung on the plant
desired. and they serve as a reminder of how many pollinations are to bé
made. - When the tags are used up the pollinations are complete. They
come- in five different colors, red, yellow, blue, green and white.
Different. experiments can be labelled gutomatically with a different
color which makes sorting of the ears at harvest time an easy chore.

The plastic tags are wired onto the plant with copper wire., At harvest
time a quick jerk cuts through the plastic tag leaving the tag free
without the wire. These are then strapped onto.the ears with a rubber -
band. We have been using rubber bands for fastening labels onto -hand -
pollinated ears for about 20 years and they give good results and hardly
ever is a band broken, One precaution in using bands on the plastic

tags is not to wrap the rubber band too tightly as it might be cut by.-.
the plastic tag. The advantage of rubber bands in fastening the tags . °
to the ear is that as the ear shrinks the band slso shrinks and remains
tight to the ear.. . : - : I . -

One of the biggest aedvantages of using prelabelled .tags for hand
pollinated ears is that it is not necessary to transfer any data from
the tag used in the hand pollination which cuts down materially on the
errors in labelling the hand pollinated ears. .The plastic tags can be ..
obtained from the National Band and Tag Company, Newport, Kemtucky.

‘W. Ralph Singleton

4o - Radiation Induced Pre-meiotic Mutation.

A series of experiments was started in 1953 and 1955 to- determine
the relative sensitivity of the various stages of maize microsporogenesis:
to gammae radiation. The results reported here are from the 1955 experi- -
ment. in which plants homozygous dominant for the endosperm characters . -
Su, ¥, Sh, and Wx were placed.in the Brookhaven gemma field for two-day -
periods where they were radiated for 20 hours each day. The first group .
of plants was placed in the field 36 days before the pollen was shed,

The. first. group was removed after 4O hours of gamma radiation given at
the rate of 50 r per hour, and another group placed.in the field. -This
was continued until the last group to go in the radiation field was
shedding pollen when removed from the field., - Pollen was collected from -
all the plants in the experiment on this. day and placed on silks of & .
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multiple recessive tester stock. Ears were harvested and scored for
8u, y, sh, and wx endosperms. - v ‘

. NMine recessive endosperms were recovered from a population of
118,000 seeds produced from pollen which had been radiated for a two day
period. between 36 and 14 days before pollen shedding. 7,100 seeds were
produced from plants which had received their radiation during the last
twelve days of microsporogenesis, and there were 262 mutant éndosperms
recovered from these seeds. ‘ ' B

F,'s were grown from seeds with mutant endosperms. It was found
that o% the nine recessive endosperms from the early radiated group five
showed the mutant phenotype on the Py ears. All these ears were normal
with full seed sets. Two of the remaining four seeds did not produce
F, seedlings, one was lost in the seedling stage to cutworms, and the
last produced a normal non-mutaent ear. Three of the mutations were from
Sh to gh, on chromosome 9, one was from Wx to wx, &lso on 9, and the
last one was from Su to gu on chromosome 4. Pollen wes not examined
from these mutants but transmission of the mutant through the megaspore
was apparently normal. : ' ‘ :

F, plants were grown from 130 seeds of the 262 mutant endosperms’
produced from the pollen radiated during the last 12 days of microsporo-
genesis. 27 or 20% of the Fj's showed the same recessive endosperm as
the seed which was planted. However; all of these ears were semi-sterile,
which would indicate that all of the mutant endosperms produced by
radiation of pollen late in the microsporogenesis were the result of
chromosomal "aberrations. ' ' |

- 3.7% of the endosperms scored for the four recessive endosperm
characters showed the mutant phenotype in the Fo when the pollen was
radiated during the last 12 days of microsporogenesis., When the mutant
types were planted 60% of the resulting Fj's were semi-sterile
while the non-mutant seeds from the same radiation period produced Fi's -
of which 30% were semi-sterile,

Since we are more interested in the possibilities of using radiation
to produce gene mutations we are more concerned with the five Fi's
showing the mutant phenotype that were produced from pollen radiated
early in microsporogenesis. ' These have not yet been examined cytologi-
cally and it is not known whether these are “gene mutations® or simply
small deletions. There is ample evidence in the literature that maize
chromosomes can carry deletions which are inherited as simple recessive .-
genes. - - S

At this point I should like to do some speculating as to the stages’
of microsporogenesis during which the five mutants without megaspore
sterility could have been produced. Sparrow (Annals of the New York
Academy of Science 51: 1508-1540, 1951) showed that the interphase of
Trillium is the least sensitive to radiation damage as measured by
breakage and states that the effects recovered in the F; would be
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greatest from stages least sensitive to radiation breakage as damage
produced from sensitive stages would be least likely to produce viable
Fl'Sc .

We have some fragmentary data on stage sensitivity in our material
as measured by F, seed sets. If this is correlated with maize microspore
development as described by Kiesselbach (Univ. of Nebraska Agr. Exp., Sta.
Res. Bul. 161: 1-96, 1949), it would appear that the three may have been
produced during one of the interphases preceding pollen mother cell for-
mation, and the other two may have come from the interphase between
meiosis II and the first microspore mitosis. :

This is not the-first case of radiation induction of pre-meioﬁic
mutation in maize. Dollinger (Maize Genetics Cooperation News Letter

283 11-12, 1954) reported finding two pre-meiotic mutations. One of

these was a mutable involving the 4y and Sh, loci, the other was Bt, to

‘bt,. Cytological examination of his material revealed no pollen sterility

or detectable chromosomal alteration.

Based on these results, it would seem that if one were interested
in producing chromosomal aberrations one should radiate mature pollen or
the interphase between the first and second microspore division. If one
is interested in events inherited as "gene mutations® one should try and
hit one of the interphases preceding the pollen mother cell formation in
order to use the later division of microsporogenesis to screen out the
larger types of chromosomal aberrations.

The control population of 6000 seeds grown for this experiment gave
no recessive endosperms and a semi-sterile rate of 2,6% in the F;. How-
ever, it may be of interest to consider the results of some experiments
we did to determine the spontaneous mutation rate in pollen homozygous
for Su, Pr, Y, Sh, and Wx. In 1953 an experiment was conducted in which
83,000 seeds were examined. There were 46 recessive endosperms and when
these were planted six or 19% showed the recessive character in the Fq.
Of these only one, a Pr to pr, showed full normal seed set, the other
5 were semi-sterile. A control population of 25,000 seeds grown in 1955

 gave 35 mutant endosperms in the F_ and when these were planted five or

16% showed the same phenotype in the Fi. 1In this case all of the Fy's

were. semi-sterile, It would appear that mutant phenotypes found when
dominant pollen is placed on recessive ears results from spontaneous

chromosomal aberrations probably produced in the same stages of micro-
Sporogenesis which are most sensitive to the production of aberrations

- from radiation. "

Alan Caspar
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5, Chimera in méize.

A corn plant, 6-601-7, was accidentally found in the corn field of
the Blandy Experimental Farm, University of Virginia, in the summer of
1956 which posséssed chimerical branches on its tassel. The normal
diploid branches had the 2n number 20, while the chimerical branches:
were tetraploid, having LO chromosomes in their pollen mother cells.

A detailed meiotic study was mede on the tetraploid branches,
Tetravelents in the form of rings, chains, or figures-of-8 were fre-
quently found in diakinesis and first metaphase of the pollen mother:
cells, There was only one case out of 50 cells observed which had no
tetravalent. One hexavalent, two octavalents, and two crosses-of-4’
were found, which indicates that a reciprocal translocation is involved.,

A morphological comparison between 6-601-7 and its sister plants
was made. No gross morphological differences were found, but the spike~
lets and the florets of the tetraploid branches were slightly larger
than those of the diploid branches.

15 seedlings, siblings of plant 6-601-7, were examined cytolog=
ically; all had somatic numbers of 20. The ear resulting from selfing
of plant 6-601-7 had a full set of kernels. The progeny will be tested
in 1957. S o

" Te Hsiu Ma

UNIVERSITY OF GALIFORNIA CITRUS EXPERIMENT STATION
R Riverside, California ’

1. .Effects of the génes du'and suz_in sweet corn at eating stages.

.. These two genes have been introduced, separately; into several .-
inbreds including P39A; P51B; Iowa 45, 2000, and 3001; Conn. 22 snd 68;
Maine 23 and 41; and into the varieties Hayes White and Iuther Hill:
Most of the lines have been carried through 4 backerosses and 3 or &
selfing generations. Studies of carbohydrate balance at eating stages
in several of these inbreds indicate that the gene effects vary with g
the background. Table 1 shows the sucrose, water-soluble polysaccharide,
and starch levels found at 5 sampling dates. On P39A background, sucrose
was higher at each date when du or su, was homozygous than when they were
absent; on the Connecticut 68 background these genes mede little con-
sistent difference in sucrose levels. :
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Purdue 39A background Connecticut 68 background

Geno- _Days after pollination _ Days-after pollination

type 16 19 22 25 28 | 16 19 22 25 28
' Sucrose

igl 2‘5 608 903 7-8 505 503 504 795 R 9.1 6.9

7.2 - 6,8 7.2 . 7.2 7.7

suy du el 86 10,7 13.5 9.0
7.0 57 &5 94 7.2

‘Water-ééluble'Polysaccharides

7.5 15,6 214 29.7 36.3

a 9.6 17.6 2.5 3L.8 36.9 |

suy du © 9.5 21,6 22,9 34,2 38.1 8.3 16,8 24.2 30.7 39.1
| Starch

sy 89 13.1 17.3 2.6 26.4 6.2 0.5 27.8

sy du 2.6 4.7 6,1 9.6 13.2

5.7 8.5
&1 .8,332 30 5 5'0 5. 8 lot 1 14. 0 2- 7 40 1

6.7 11.5 9.8

There was 1ittle difference in content of water-soluble polysacche-

rides in either inbred, due to the addition of du or su,, although the
trend was to slightly higher quantities in P39A. There was a marKed

effect, however, on starch accumulation in both inbreds, with both the -

du and su, lines showing much lower starch content at every sampling
date. Thls is in line with earlier assays of mature seed of various
backgrounds, by Dunn et al., and by. Cameron, which showed that final
starch content was lower when du or 8u, was homozygous. Present assays

of these genotypes on backgrounds of P51B, Maine 41, and Hayes White . - -
- show the same trend toward lower starch at eating stages, expecially

in P51B,

Samples on the Hayes White background at 19 days after pollinatiqn.

were tested after immediate preservation at picking, and after preser-
vation following 30 hours storage at room temperature. Table 2 shows
the behavior of the ¢arbohydrates..

The suy 8u, combination was the most effective in slowing the loss
of total sugars, and likewise in slowing the accumulation of starch.
Both du and suj, in combination with guy, appeared to condition greater
increases of water-soluble polysaccharides during storage than did
ﬂl alone,
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Table 2. (Hayes White background. Data given in mg. per whole kernel.)

iiGenos it Tnmediate Storéd;BO'hSufsT'“""_“'%
.type .  preservation : at room:temp. o ~loss. or gain ..

Total Sugars

sy 4.3 6.8 -52.4
.o Bydu 4.6 , 8,0 . 48,2
208 su, R4 n 19.1 . -, <147
: " ' ".watef-Soiubié Pol&éécchafi&es‘.' a o
sy U T 17 +19.4
foeosymedu 0 L1708 0 L 29 Lt 408,
. L ‘§B]: _8.22 e . ‘ll‘. 8 L . LU 1730 . P . "‘44.1
\ -‘ .. a . S.t:arch . Cerin
sy 57 6.6 +15,8
;o 83y du 6.0 . 6.4 * 6,7 S
oo Sy 8u, C A5 . oo T + hel S

Hybrids among several of these converted lines have been grown and

.evaluated for eating quality. Taste tests were arranged by presenting

each taster with a sibbed ear from each of the following four Fj plant
types:. sujsw . dudu SusSu.; suysu Dubu sussu,; Suysu; Dudu Su.su.g - -
sujsuy Qg_Dii §§2§32. Tl%i ?o’ur n]?em ers of,_egaﬁzsuch;Fllhybrid bgzﬁéroun
and all ears were the same age. from pollination. . Of a total of 42 such
taste trials on cooked corn, involving 8 Fy hybrid sets and about 14 ..
tasters, hybrids homozygous for guj 8uy were rated better than sy in .
40 trials, and were rated best. of the four types in 20 trials. Genotype
8uy du was rated better than 8u3 in 28 trials, and best of all in 5- -

trials. The rating was based on a combination of sweetness and/or
tenderness. ' '

Tenderness tests on raw corn with a Chatillon tenderness gauge did
not indicate g consistent effect of 8u or .su, on pericarp tenderness..

Ear mold on field-matured seed ears of suy du and 8uy su, was not
significantly worse than on 8y ears in 1956, except whers earworm was
present. In areas of higher humidity and frequent summer rains the
mold problem might be different, however, I
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UNIVERSITY OF CALIFORNIA AT LOS ANGELES
Los Angeles 24, California

" 1. Growth response of dwarf mutants of maize to the gibberellins pro-
" by the fungus Fusarium moniliforme (Gibberella fujikuroi). -

 The dwarf mutants, snther-ear-l, dwarf-(5232), dwarf-1, dwarf-2,
and dwarf-{8201) responded by normal growth to microgram amounts of
gibberellic acid (gibberellin A3), CigHpo0g; gibberellin 43, C19H5,0¢3
and gibberellin Ay, C19Hp60g. Mutants treated with a total of 200 = -
micrograms gibberellic acid per plant reached a tassel height approaching
that of normals. Leaf color, size and form of leaf and stem were com--
parable to those of normels from the same culture. Tassels and ears of
treated dwarfs varied considerably. Some remained similar to those of
non-treated dwarfs, others were intermediate between those of non-
treated dwarfs and normals, and a few approached the size and form of
normals. :

The dwarf mutants, dwarf-(4963), dwarf-(8043), nana-l, nana-2,
midget, and dominant-dwarf showed no response or only & slight response
to the three known gibberellins, Duarf-(4963) and nana-l mutants showed
a slight response in the early seedling stage and no response or inhibi-
tion in later stages of growth. Mature plants of the mutant, dwarf-(4963)
were smaller than non-treated dwarfs, having leaves that were twisted and
pale-green in color. Treated nana-l mutants reached a height at maturity
no greater than the height of non-treated mutants. Dominant-dwarf mu-
tants gave no growth response at any stage of developrment. Dwarf-(8043),
hana-2, and midget mutants have been tested only in the seedling stage.
They show no response or only a slight response to the gibberellins.

Bernard 0. Phinney

2. Growth response of duarf mutants of maize to. "gibberellin-like"
substances from flowering plants. o -

“Gibberellin-like" substénces obtained from the seed‘of fruit of

»Species“representing seven different families of flowering plants have
“been found to give a response with the dwarf mutants ‘indistinguishable

from the gibberellin response. These substances are active for the

five mutants that respond to gibberellins and inactive or slightly
active for the five mutants that do not respond or respond only slightly
to gibberellins. Paper partition chromatography suggests thats (1}
A family of “gibberellin-like" substances may exist in higher plants,
(2) - None of these substances are identical to the three known gibber-
ellins, The active substances do not give an indole test, nor a
Leucoanthocyanin test. - They do not fluoresce in concentrated sulfuric
acid as does gibberellic acid. R - ~

Charles A. West
Bernard O. Phinney
Mary Ritzel
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3. Movement of gibberelliﬁs inAmaize'tissue.

i ‘Gibberellic acid applied to the distal portion of a leaf blade will

‘ cause elongation of the sheath of that leaf and also of succeeding leaves
at later” stages of development. . This response would suggest that gibber-
ellic acid must enter the leaf and move from the site of applicatlon to
the site of action. To test whether gibberellic acid itself is moving,

e and ‘to obtain data on the rate of movement, the follow1ng experlments

have been carrled -out.

| :

!

|

.(1) An agar strip contalning 15 micrograms of gibberellic acid was

| ”applied to the distal portion of the first leaf blade of a dwarf-l

i seedling. After two hours the leaf blade was removed by a ‘transverse:
cut 1 em. proximal to the agar block. Four days later a detectable
growth response was evident in the leaf sheath. From experiments of
this kind, it would appear that gibberelllc acid was moving at a mini—
mal rate of 5 mm. per hour.

(2) To test for the actual movement of glbberellic acid, blocks of
internode tissué, 2 1/2 mm. thick and 3 mm. square, were prepared ‘and
placed between two agar blocks, the upper block. contalnlng 5 micrograms
gibberellic acid. Presence of. gibberellic acid in the lower block was
~ observed using the fluorescence test for gibberellic acid. . Under these
.. conditions, the maximum rate of movement was gbout 1 mm. per hour. The
- emount detected in the lower block varied with the age of the tissue, . ]
-the older the tissue the greater the amount of detectable gibberellic 4
acid. :No polarity of transport hes yet been demonstrated. The rate of
.‘movement is grester in the direction of the vascular bundles than at '
rlght angles to the bundles. :

L. The anatamlcal bas1s for the gibberellin response in the flrst 1eaf
heath dwarf +tant.s » T T . o S .

Under the conditions of the experiments reported here, the average
final length of the first leaf sheath of dwarf-l'seedlings was found to
be about one-third that of normals. = Treatment of dwarf-l seedlings with
gibberellins resulted in elongation of the flrst leaf she sheath to a length :
equal to that of " non-treated normals.

To 1nvesticate the snatomical basis for thls response, counts of
parenchyma cells were made along the entire length of the Pirst leaf
sheath of treated dwarf-l, non-treated dwarf-l, and non-treated normal
‘ seedlings. Records of cell number were taken by counting number of
f

cells per‘unit distance from the ligule to the base of the leaf sheath.
| Average cell lengths et different positions along-the sheath were ob-
11 tained by dividing the cell number in a unit distance by the ‘unit

|

|

( » | Peter M. Neely
!
|
|
u
{

bod ot LI (T13 o~ N D8 N

distance. From preliminary observations the following statements can
be made: - :
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(1) Cells of non-treated dwarf-1 leaf sheaths were fewer in number end
smaller than those of normals. .

(2) Dwarf-l seedllngs treated with gibberellins had a cell number and

cell length that approached the cell number and cell length of non-treated
normals. * In the region of the ligule, cell lengths of treated: dwarfs

were characteristically shorter than those of the normals.

"In the median

portion of -the sheath, cell lengths of treated dwarfs were found to: be
the seme or: greater than cell 1engths of non-treated normals. S

Table 1.~

Length of flrst 1eaf sheath, total cell number and maximum cell

length withln this leaf sheath for dwarf—l and. normal seedlings.

ttreeted © ‘hon-treated

non-tregted - .
duarfsl ° . “dwarf-1" *°  normal

‘ Length of shesth " 8m. s5mm 50'mn

Total number of parenchyma

cells along a linear file = -

from the ligule to the base

of the leaf sheath 248 405 437

Maximum ¢ell length in the e o

parenchyma of the leaf sheath: 95 microns 205 microns 165 microns

* values are averages from 4 leaf sheaths.

"

Kenneth R. Skjegsted

CALTFORNIA INSTITUTE OF TECHNOLOGY
AND UNITED STATES DEPARTMENT: OF . AGRICULTURE -
Pasadena 4, Callfornia

lf-vTﬁe‘gametoghxge fector of chroﬁosome 5.
The translocation #5L.09-9L,06 brought into one linkage group thn '
characters shrunken, waxy, gametophyte, brittle, necrotic and.red

aleurcne..

. The necrotic character is a seedling abnormality. recently

observed by Dr. Anderson, that causes parts of the young leaf tissue
to become’ watery and die, and it produces zebra-like stripes of lighter

green tissue in the leaves of mature plants,

The gametophyte character

is detected only when pollen carrying this character falls on .pistils
that possess an inhibitor, preventing it from effecting fertilization.
This inhlbitor factor seems to be dominant and at present has not been

19 -
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tied to any linkage group. Since it seems to eliminate all polleh'
carrying the ga factor it eliminates all other genes on the same
chromosome. - - : S e : :

Since egg transmission is normal for semisterile plants carrying

~the inhibitor or the ga factor or both, selfed plants heterozygous for

ga, a second linked character and the inhibitor show directly 1/2 the
recombination between them by the departure of the second character in
seed or progeny classes from 50%, if the second character is not on the
ga bearing chromosome, or by the departure from 0% if the second.char-
acter is on the ga chromosome. -. When the recombination velue is too low
to show in some small samples these were not included in determining
the value and consequently the determinations in this group given below
are slightly too high. Back cross seeds or progenies, obtained when
pollen from semisterile plants was used on testers carrying the inhibitor,
gave a direct measure of the recombination value between.ga and a second
linked character by the departure of the second character from 100% or 0%.

Character Recombination vhlué_

Back Cross. =~ . Self

% %
sh - ga - S ”7%1
vx - ga S , 6 9.0
$ -ga . . .. - - 3.0 ..
ga - bt o - ‘ 43
ga - nc - 7.2

A. E. Longley

2. List of translocation stocks.

List of translocation stocks obtained from the "Crossroads" material
(Bikini able bomb and x-ray controls). The cytological positions given
are the average measurements of camera lucida drawings of three  or more
pachytene figures. ' o

Symbol Chromosomes Chromosomal Designation
4301- 39 3-8 f 3L.92 - 8L, 82
4301-111 2-3 2 near . 3 near

o o . cent, . cent..
4302- 31 . 127 ‘ .16 - 7L.O8
* 4302-116 . 5-8 51,06 85,11

4303- 9 9~10 ' 9L. 26 : 10S. 44
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Sym?oli'. v.Chromoaomes Chromosomal Designation
4303- 12 3-8 .. 3 near 8 near
L L cent, %
4303- 7 2-3 . 2L.73 s
4304 €2 P iS.22 9L.37
4302-, 8 be§- 48,27 5L. 28
4306 4 5-7 . 55. 32 7L.35
4307 12 A 11‘223 | e
ggz | 1-fr 18, 65. le::gg
Gl 1-3 1L, 81" 3L.89.
L. 1-5 | 1L.03 . 58,02
4337, 67, 6L. 37.. 70,13 -
33 3-8 . 3L, 88. 8L.72
43T 610 6L, 65. 10581 .
b2 5-9 " 5L. 48 9L. 61
e 7-10..3 7L.70° 10 near :
4363 | 7-9 . 7 near 9 L‘ZZZ‘E
o S cent, .
4369-'; : 2=3 . 2s.13 BSGZ?Q :
472 26 25.37. és.81 |
oA 4=9 .. 41,29 9.39
i - 24, 2L.15 41,23
4382 . 3-10 35.38 10L, 29
438, . 3-10° 38.18 10L. 24,
ey 5-10 5L.13 10L.79
prr I 26 25,91 6L.12
4398 19 .. 1L, 51 95.19
w450 27 2L, 24 7L.32
405, 1-7 | 15.43 7S.46
ot 4=8 25, 84, 48.32
pred 2-8 | 2L.12 " 8L, 14
e 1-7 1L.47 7L.90
2 7-10 7L.79 108. 43
. Lo (also 7L 10L) -
MMAAT{ 1-7. 15,65 75,50
“ar 4=6 . /S.28 6L, 14 |
w3 . 8-9. &L. 86 95.68
4. 1-6 1L.71 6L.30
v 4=6, 48.86 6L.17 .
pred 1-2. 18,53 2L.38
i 4=5 48,25 55.19 -
o 2-10. : 25.09. 10L, 14
o 69 ° 6L.13 9 near
- : cent,.

21
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Symbol. . . ... Chromosomes Chromosomal Designation
4519 . 2-7 2L. 65 7L. 66
4536 . 7-8 7L. 38 8L, 47
4545 6-7 6L. 25 78,73
4573 6~7 61. 22 7L. 27
4578 2-5 2L.92 58,71
4593 . 8-9 8L. 69 9L.65 -
4594, 6~7 6L, 52 7S. 67
4597 1-5 1L.52 55,43
4613 1-5 18.78 5L, 22
4626 3-8 35.30 8L. 31
4635 3-5 3S. 44 55,48
4636 5-8 5L. 23 8L.79
4643 8-9 8s.37 9L.11
4662 3-4, 38.24 48.16
4,666 5-6 5L, 35 6L. 86
4669 5-6 ° 5L.13 6L, 40
4670 3-7 35.20 7L.76
4676 1-8 ° 1L.04 83, 06
4685 1-8 18,20 8L. 21
4692 1-4 1L. 46 4L.15
1698 4=7 4L, 08 7L, 74
4711 2-8 - 25. 86 8L, 64 -
4713 3-4 3L.21 4S.59
4717 2-6 2L.77 . 6L, 27
726 3-4 3s.16 4L.15
AUl 2-5 28.47 5L, 47
N/ 1-7 1S.95 7L.03
L74,8 1-8 1L.12 8L.15
4759 1-3 - 1L. 37 3L. 20
LT3 3-7 3S.11 71. 08
L7175 8-9 8L.42 9L, 68
4178 6-9 - 65. 80 9L, 30
4790 5-9 5L. 34 9L.45
4801 5-10 5L.91 10L. 23
4817 5-9 5 near 9 near

. cent, cent.
4824, - 7-8 7L. 83 8L.25
4832 1-5 18,20 5L.12
4833 6-10 6L.83 108,78
4837 1-7 18.73 7L. 55 .
4871 5-9 5%.718 35. 38
L 3L, 1 L.15. .
4872 - 3-8 38. 22 88.37.
4873 - 35" 35,24 55,16
4874 3-8 3L.28 8L. 32
3-5" 38. 25 53,12
4880 3-5 3L.18 5I.18
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: Chromosomes Chromosomal Lesignation
1-10 1 near - 10 near = |
» cent. cent. "
1-7 - 1L.12 70,69 j‘
3=5 . 3 near 5 near . ' |
C cent, cent, - i
5-6 55.23 6L.89
1-2 - 1L.10 28.15 !
3-9 3L.76 9L.55 |
6-7 68.76 7L.72 |
1-6‘ : 1S. 21 6S. 78 |
1-9 - 11,19 - 958,20 |
1-9 1L, 37 98,28 - j
| 5.8 55,67 8L. 59 ;;
| 6-8 '+ - 6L, 21 8L. 31
| 1-5 - 1S.94 51, 50 |
: 1-6 " 18,17 6L. 45 |
| 7-9 78,48 9L. 53
=4 3 near 4 near
- ' ' cent., cent,
’ 1-6 15.20 . 6L.60
& 2-5 . 2L.13 53,20 " - |
; 5-7 55,52 . 7L.10 .
, 2-7 28, 35 7L, 08
. 3=4 38,47 41,08 - -
; 2-4 25,86 - 4106
; 5.7 SL. 58'_ L7757 ¢
; L 3-6 35. 37- 5,82 :
1 5228 . 1-6 . 1L.61: - 6L.72.
> 5227 : . 4=6 . 18. 46 65.84 .
5242 . S 1-3 . 11.90 - 3L.65
4 5253 . 6-10. 65. 80: 10L. 41
3 5255 . 1-2 18,25 ° 28,31
i 5257 .. 2-9 2L, 28 9L.20
st 5267 . . 1-3 . 1L.72° 3L.73
> 5273 . 1-10 1L.17 101,69 ,
g 5279 " . 2-7 . 25,93 7L, 25
N 5285 . 3-9 3L. 51 9L, 49
- 5287 - 8-10 8L.17 10s.33
A 5300 89 8L.85 95.43 |
6 5304 2-3 25.62 3L.29 ;
4 5339 1-7 1L, 2, L. 14 |
5 5339 . 4L-8 48,32 8L.71
p 5355 5<10 58.77 10L.45 -
I




Symbol Chromosomes Chromosomal. Designation. . .
5358 5-10 5L.10 10L. 76
5368 5-9 5L.87 9L.95
5368, 3-6 3L. 22 6L. 20
5373 1-4 1L.17 4S.29
5376 1-2 1L, 77 20.08 .
5378 3-7 3L.13 7L.73
5381 7-9 7L. 85 9L, 78
538 1-8 1L.10 8L, 59
5386 6-8 6s.78 8s.83
5391 89 8L.07 95.33.
5412 4-8 4L, 59 81.95
54,13 7-8 7L. 09 8L.77
5419 2+6 2L, 82 6S.79
54,38 1-4 - 1L,93 41.81
5453 1-2 1L.11 25.58 °
5454, 6~9. 6 near 9s.75

. cent. .
5454 2-8 2L, 21 8,39 .
5471 3-7 3L.64 ZL. 58
- ) : 25,25 . L. 15-
H72 26 - 2L. 25 6L. 28
54,76 1-3 1L 66 3L.87
54,79 7-8 7L.70 85.21
54,8/, 2-8 2L. 24 8s. 58
5488 9-10 9L. 57 10L. 89
5495 1-6 18.25 65.80
5499 7-8 7L, 05 81, 08 -
5512 - 1-5 1s.08 5L. 70
5519 6-10 6S.75.. 10L.17
5521 35 3L.17 5L, 48
5523 1-2 - 1L, 27 28,62
5525 1-5 18.75 5L. 53
5529 L=5 4S. 37. 5L, 46
5537 1 1=5 1S.11. 58.15
1-6 15.31 6L, 22
5539 1<2 1L.21 2L. 61
5557 5-10 - 5L.92 105.39 -
5558 3-8 35. 26 88.74
5561 2-10 2L. 35 108.16
5566 1-4 1s.21 4L, 26
5570 5-8 58.47 8L, 35
5574 A=9 4L, 80 - 9L.87
5575 5-8 . 58.21 83, 22
- 5585 8-10 8 near 10 near
B s cent, cent,
5588 1-8 18,10 8s.32 .
5597 1-3 1S.77 3L 48
5602 2-5 2L, 73 5L, 77
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5605

5614

5619 - -

5622
5629

5634
5643~
5645 °
5648
5651
5653 .*.

5657
5679.

5680 -
5685 -
5688, - -
5693
5711
5724, !

57527
5756
5765 - - -
5775 ¢
5771:'*'

5780 -
5783 -

5788 -
5800
5821jv“
5828 -

5831

5866 -
5871 -
5874

5876
5883
5884,

5891

5892 -
5896 -
5906 -
5910 -
5918 -

5622

. Chramo omes

S Name el M vy e eawan o

68

597 i
_8 .
19 -
5-6
1-4 -
1-8 -
3-9: "
25
i
2-10°
5-10

4-9.

5-10"
l-‘A‘, .
5-6 -
510
1-7
249
3-7

1.8
1L,
5-6
3-9
5-8 -

6-10- -
-7
49 -
2..3 . :
1-8
7-8 -
2-10-

5.8 .

3-7

325+

2-5"

153
4=9 +
34 -

3-10"

1-2 -

526 -

1-8 -

49 .,

Chromo omal Designatlon

T 6L 36

5L.09"
1L, 07
1L.10
55.94
1L, 10"
1L.08"
38.55
2LQ 60'
2L. 25"
28,71
55.76" -
4L.33
535,16
1S. 87"
5L 27 ..

5L, 78"’

1L.92
28.24
3 near
cent,
1L. 36
11. 89
58.19”1
3L, 09
5 neat’
cente
6L.93"
LLTE
28,73
1L. 65"
7S. 31
2 near
cent.
5L.32
3L.16
2L, 47
ls. 88
4L, 40
3 near
cent,
380 17 -
18.22°
53.15
11.93
45,24

L2z
9L.06 "~
8Lo 16‘ -

9L,12 - "

6L. 42

.10

85.28
9L. 61‘,:,~ X L
55.85 ¢
6L.19 -
105,62
10L.71 - -

10L.15

L0

70.18 -

9L. 23' :
7 near -

4L.81 |
6L.32
9S.24° f
8 near
cent.
10L.13 -
7L.10 -
9I.82.

38,81 -

BL.31
8L. 10;_“ .
10 near’’ |
cent,.
8L.77.
7,13 -
5L,21
5L. 46
35.60
91m49 o
A near - -
cent.
10L.25
28030
6L.13
8L067A‘ o
9L.18 -



.
| .
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t ‘& Symbol - Chromosomes = -Chromosomal Designation - -
[+ 5920 - 3~4 35.28 L 4L73
[t 5944 8-10 - 8L.75 . 10L. 40
(g 5946 . - : 1-2 | 1 near 2 near
i . | cent. cent.
| 5951 2~ 2L.18 . 4S. 26
|l 5955 3-7 3110 TL.59
il 5964, . 6-9 6L. 4T 9L.83
| 5982 1-3 15.77 3L, 66
il 6057 . 5-9 58,15 9S.52
i 6061 5-10 59, 60 10L. 57 - .-
MR 6062 5-6 5L.. 20 6L. 78
filh 6063 = 48.02 8L.05
| | 6128 8-10 8L.43 108. 47
| 6178 . 1-5 1L04 5L, 05
i 6187 . 6-8 6L.19 8L.51 -
6189 - 1-6 18. 23 6L.17,
| 6197 . 1-5 18,02 51,02
| 6200 - - 5-9 5L, 81 9L.71
| 6222 4=9 4L, 03 9s.68
6225 - 7-9. 7 near 9 near
i T cent. cent,
l ‘ 6261 - 3-8 3L. 49 8L. 40
| 6266 2-4, 2L, 40 .27 -
I 6270 . . 2-3 25,46 3L.60 -
l 6270 6-9 . 6L.19 9L. 28
| 628, -3 .. 2L 81 3L.96
| 6289 5-8 5L.06 . 8L. 54
| 6293 5-7 .. 5L, 26 . 7L, 63
| 6328 1-9 1L.79 9L, 40
! 6346 | 3-5 3L.94. 5L, 83
| 6349 . 3-6 3L.10 6L.15
; 6363 4-8 LL.76 8L. 30
6372 _-7 25,21 7L.11
6373 3-8 38,53 8L, 68
6,01 . 1-5 1L.14 5S. 20
| 6402 5-8 - 55,07 gL.o7 .
| 6406 - 5-8 5 near 8 near. . ,
i S R cent. cent,
i { 6422 14, 1L.16 48.11
: 6427 7-8 7L. 96 8L, 28
| 6439 . 3-8 35.30 8L,15
! 6462 . 3-5 38.31 N\ 5L. 47
' 6466 37 3L.36 7L, 14,
6473 3-5 35,32 5L, 26
! 6482 - 5-6 5S.22 65,77

64,88 8-10' 8L. 14 1083

1! 6482 7-9 7L,01 958.97
{
\
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- Symbol . . : .~ Chromosomes Chromosomal Designation
‘ 6498 . 6-7 . 61.16 7S48 .
& 6504 . 49 4L.09. 95.83
’ 6522 . 5-6 55,87 6L. 87 |
AT ‘ 6531 - 7-8 | 7 near 8 near : 1
1t . cent. cent. |
5 6534 . - 3 . 3L.48 4L.89 |
4 6557 3-7 3 near 7S. 59 |
> cent. |
2 6559 5-6 55,72 6L.09 . - |
6560 4=5 " 48. 32 55, 21
2 6566 : 3-6. . 3L.41 6L.35
! 6575 47 45.38 78.32
| 6580 25 2109 53,09
5 6587 410 41,55 10L. 53
7 6591 - . 1-8 . 1s.18 85.43
2 6598 67" - 6L.43 7L. 61
1 6612 - - 5-8 53,59 8L. 66
7 6623 4-6 41,18 6L.31
2 6653 8-10 " 8L, 04, 10L.06
1 : 6656 . - 2-9 2L. 32 95. 31
8 4 6662 4-10 . 4L.04 - 10L. 03
ar - 6671 2-6 2S.23 6L.22 .
nt. 6673 8-9 8L.32 95.33
0 i 6691 3-10 3L.30 10L.87
7 6695 3-5 - 3 near 5 near |
0 | I o . cent. cent.. |
8 6697. S 1-8 1L.89 8L, 52 |
6 6722 - - 39 35,66 95.66 .. ‘
2 6743 4=5 4L. 56 55,59 |
3 6750 2-3 2L, 76 38.53 -
o | 6760 5-10 55.78 108,40 - .
33 6762 1-9 18,16 9L. 53
L5 | 6766 1-8 1L. 54, 8L.77 |
0 6796 . 1-7 1S.40 75,39 |
L1 6830 5-10 5 near 10 near
g . A - . cent. © . cent.” |
D 6831 . 45 45.32 58. 59
07 6853 . 2-10 2L.79 101, 86 3
ear . . 6861 . 1-3 1L.04 3L. 65 |
ent, - 6862 2-3 25, 39 3L, 20 |
L | 6873 ‘ 6-8 6L, 21 8L. 29 ;‘
28 6883 1-2 1L. 63 2L. 52 |
15 6884, 1-3 1L.17 3L.19 !
47 . 6885 6-7 6L, 33 75. 58 “
1‘6» 6885 2-5 2L, 63 55,79 ‘
20 6891 1-2 18.14 25.83
7 | 6892 1-2 1L. 30 2L. 35 :‘
M . 6899 | 1-5 18.32 55, 20 \
34 : j
\ |
|
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Symbol Chromosomes Chromosomal Designation
6921 8-9 8L. 85 9L.15 .
6926 4=8 LL.60 8L, 71
6931 2-6 2L, 24 6L, 23
6978 7-9 7L, 62 gg. 83

: ~ 7L.15 . 49
6981 - 7-8 - 78,45 8L, 09
6994 24, 28,61 4L.95
7036 6-7 6S.90 7L, 70
7037 L=6 4L, 61 65.77
7041 3-9 35.59 9L, 70
7043 3-5 . 3L.63 5L, 61 -
7067, - 4= LL.14 78. 60
7067 3-6 3L. 07 6L.75
7068 5-8 55.18 8L, 18
7069 2-8 2L.13 8L.14
7074 79 7L.03 95,80
7078 A=5 4L, 05 5L.10
7096 2-9 | 25.57 9L, 66
7097 . 1-6 18. 46 6L, 62
7102 - 5-8 5L. 48 85,10
7103 9-10 9L.73 - 10L, 88
7136 4=5 LL 45 5L. 33
TLL2 5-10 5L.73 101, 17..
TLL9 7-8 7L, 56 8L, 65
7162 3«6 3L.52 6L.53
7205 5-9 5L, 21 9L.90
7211 1-2 1L. 57 2L. 79
7212 1-5 1L. 44 55,28
7267 1-5 1L,92 5L. 82
7285 2-3 2L, 26 3L. 39
7309 1-2 15,90 25.89 .
7362 3-8 3L,07 8L. 69

E, G. Anderson
Albert E. ILongley
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CALIFORNIA INSTITUTE OF TECHNOLOGY
Pasadena 4, California -~

1. Duarfs.

“(a) The following four mutant dwarfs in chromoscme 9 were found
to be allelic to each other and to"d3 - dssgg, 48004 » g8054,

dgz01-
(b) Anther-earp (any) is an allele of gj.

*(¢) - Five anther-ears (an 281> 8D » 81 s Blasng, 8N from
' different sources al proved?foelissggéggl.8379 8704)

2. Frazzled szl.

A recessive character which results in a splitting of the leaves
glong the veins. Plants are so distorted that many do not appear above
soil ‘surface. = Plants have been kept alive three months at which time
they are approximately one inch tall. In selfings of heterozygous fz
501 normal seedlings to 165 fz seedlings resulted. fz has shown close
linkage with translocations 1 = 9¢ and 1 - 9a, but is not obviously

linked with 1 - Ja. This would indicate fz to be in the short arm of
chromosome 1.

wx T1-~9¢ 79 33 50 o
wx T1 - 9a 41 25 21 0
suTl -~ 4a 168 41 36 8

Fred D Pettenm

3. The green mosaic allele of viviparous-2.

The green mosaic allele of yp-2 was found by Dr. Anderson in a

]  stock derived from seed exposed to the Bikini atom bomb. - Like ¥p-2

this mutant has a pale yellow endosperm and albino seedlings. But

‘unlike yp-2, it shows back mutstions to normel in both the endosperm

and seedling, resulting in a pale yellow endosperm with patches of
yellow and in white seedlings with a mosaic of green tissue, This

“allele has been difficult to study since it has the tendency to pro-

duce siall viviparous seeds such as are typical of yp-2. However, it
has been possible to get stocks that give a fair proportion of mosaic .~
seedlings by selecting lines that are not strongly viviparous. Using
such stocks, ‘we have learned something about the inheritende of the -
green mosaic character. o '



_ The early allelic tests with yp-2 established that the mosaic con-
dition was dominant, However, nothing more was learned about the rela-
tionship of vp-2 and green mosaic because of the vivipary and small seed
.size which was very prevalent in these crosses. These tests will be

|
4e Allele tests with vp-2.
repeated with our improved stocks.

| . Not all stocks of the mutant show the same level of mutability.

! Five different classes have been designated: 1) Very strong, many
flecks and streaks of green; 2) Strong, liberal number of flecks and
streaks; 3) Light, few scattered back mutations to normal; 4) Light-
minus, very few small flecks of green; and 5) Weak, with only one to .
several small green spots. These classes have been selected for con- ]
venience of classification and do not necessarily indicate any basic
genetic differences. They might be a reflection of the variability in

ﬁ{ 5. Levels of mutability.

i
ﬂ our stocks. To reduce such variability to a minimum, plans are being 1
| made to convert these mosaic stocks to a more uniform background. Pure t
% breeding strong and weak mosaic lines which consistently give uniform f
| seedlings have been isolated. The relationship of the other three a
| classes to these is not certain, : m
?3 P
| 6. Intercrosses between mosaic classes. d
E Crosses between several of the classes of mosaic seedlings have i;
i been made this past year with the following results: : T
; e
| Very strong mosaic X White ) I
i { Very strong mosaic X Weak mosaic ) all gave light mosaic seedlings e
| Strong mosaic X White ) he
| '
§ Weak mosaic X White . gave weak mosaic seedlings. cc
! be
4 ' _ ir
li 7. White green mosaic lines. ‘ cl
(it : St
‘ }\{ Two true breeding white lines have bee~n selected from mosaic stocks. ir
{] The first was:-obtained from the progenv of an ear that was segregating wi
l iR mosaic and white seedlings. The record on the original ear was made te
| : before the various classes of mosaic seedlings were recognized. However, | va
| | the second white line had its origin in a progeny that was segregating te
] strong and weak mosaics. This yeer seven avparently new true breeding ; WX
\ lines were isolated. One was from a line segregating strong and wesk ! wa

mosaic, and white seedlings. ; on

l |
i 3
{

|
|
‘ mosaic. The others were from lines segregating strong mosaic, weak pl
|
1
1
|
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8.. Modifying factor.

"~

o . The seéregation of: white and mosaic seedlings on the same ear indi-

saic con- | cate that the mutable: condition is controlled by a modifying factor that
he rela- 1 ‘can be separated from the vp-2 locus, - This modifier must be closely
mall seed | linked ‘to the yp~2 locus or.widely spread in our stocks' since most out—
11 be 1 crosses of mosaic to ‘standard lines give only mosaic seedlings. -

. Donald S. Robertson

1ity. F = CARNEGIE INSTITUTION OF WASHINGTON

many | - - Department of Genetiecs - ~ = - ..

ks and | R f#o 7 Cold Spring. Herbor,-Long Island, M. Y. . .-
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T con- § 1. ‘Continued study of stability of location of Spm. . -

basic £ K RS A S

[1ity in | . ' - The.mode of. .Opéré"é,iéﬁ‘fo.f ‘the _a_fn'l. -m system was outlined in the

> being Tast two issues of this News Letter and evidence was presented- indicating
d. Pure ~ thet the Spm element undergoes frequent changes in location.. To obtain
niform ,, further ‘evidence. of the degree of stability of location of Spm, two
1 ree s eﬁ”iiitipnal‘ ‘tests were conducted this past summer. Each involved deter-
- mination of Spm constitution and linkage.relations in' the progeny of a
%flant having ohe Spm whose location was known...In both cases, the.
. location of Sym in the chromosome complement: differed from that of other
determined locations of it. In one parent plant, Spm was linked with Wx
in ‘chromosome 9. In the other parent plant, it was located close to Y .
s have - in chromosome 6. The history of the first mentioned parent plant is -

réferable to a culture grown in the summer of 1954. The plants in this

~ dulture were Wx/wx and either ‘glm"l/_g m=1 or.g,m=1/5 in constitutioh,

- In one plant of this culture, two independently located Spm.elements - ° .

were present, one of which was linked with wx. When pollen of a plant

Homozygous for g;™ ! and wx and heving no Spm (standard Spm ‘tester stock)

- was-used on the silks of an ear of this plant, there appeared 130" pale .

_ colored kernels (no Smm) and 335 kernels that had A spots in'a colorless

bﬁ%kg‘roundm (Spm present), indicating the presence in this plant of two'

ndependently located Spm elements. From: the ratio of lx to wx in each

{100 Wx s 30 wx in the no Spm class and 123 Wx ¢ 212 wx in the
)it was' evident- that one of the two Spm elements was located

. ‘carrying chromosome of this plant. In order to obtain plants

nic seedlingé

eedlings.

aic stocks.

regating ingle Spm element located in a chromosome 9 carrying Wx, and to
s made : for its stability’in this location, 29 plants derived from the .

. However, zgate’d”, Wx class ‘of kernels ‘on the:above described -ear were s ain -
regating d by: crossing ‘them with plants that were homozygous for glm_‘ “and
breeding but in which no Spm was present, The first .ear on the mein stalk
nd week “elways used for this test -and when possible, other ears of the

weak pLant ‘were so used.- Among these 29 plants, 1 had no Spm; 20 plants had

one Spm but ‘it was not: linked with Wx; 4 plants had two Spm elements.
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that were not linked to each other but in 3 of these plants, one of the
two Spm elements was linked with Wx. One plant had three independently
located Spm elements. In the remaining 3 plants, a single Spm element
was present and it was- linked with Wx. Among the 1918 kernels appearing
on five ears obtained from these three plants, the following types
appeareds 1 A} wx, 1006 uniformly pale colored (no Spm) of which 222
were Wx and 78/ were wx, and 911 in which spots of Ay appeared in a
colorless background @m present) of which 747 were Wx and 16/ were wx.
Linkage of Spm with Wx is obvious and the value of the "recombinant®
classes is 20.1%.

Thirteen plants derived from the Spm Wx class of kernels on one of
the five above mentioned ears- were grown this past summer under culture
number 7285. Each was used as a female parent- in crosses with plants
homozygous for _a_lm‘l' and wx and carrying no Spm, and all fertile ears
produced by each plant were so used. One of the 13 plants had no Spm
but in the remaining 12 plants, ome or two Spm elements were present.
The number of ears obtained from each plant, “the Spm constitution in
the cells that produced each ear, and the linkage relations of Spm and
Wx, are indicated in table 1. The tiller ear produced by one.plant had
no Spm but in the remaining 25 ears obtained from these twelve plants,
one or two Spm elements were present. In 16 ears, one Spm element, ,
linked with Wx, was present. In 5 ears, two Spm elements were present,
one .of which was linked with Wx. In 4 ears, one Spm was present but. .
1t was not linked with Wx. The ratio of kernel types appeéring on these
ears is given in table 2 for each of these three categories of Spm
constitution and 1ocatlon.,, From table 1, it may be seen that corre~
spondence in Spm constitution and location is shown in the cells that _
produced the lst and 2nd ears on the main stalk, Differences with ©
respect to this were expressed only in tillers. This suggests that the,,
mechanism responsible for change. in number and location of Spm elements
was operatlng relatively early in development of these plants,

The second test of stabllity of location of _S_m was, conducted wn.th'j
the progeny of a plant having a single Spm element located close to Y .

_in chromosome 6, The parent plant was one of 5 in a culture and it was

the only plant in this culture that showed close ln.nkage of Spm with Y.
This plant was homozygous for alm—l and heterozygous for ¥, Pr, and Wx.-
It was used as a female parent in a cross with & plant that was. homo-
zygous for g&3™™*, y, pr, end wx, and had no Spm. The ear this cross
produced had-a ‘small, well defined sector in. whlch Spm was absent. AY
the kernels within this sector were uniformly pale colored (no Spm); .
21 were Y and 26 were y. Among the other 329 kernels on this ear, 167
were uniformly pale colored (no Spm) and 162 showed A spots on a. . .
colorless background (s Spm present), In the pele colored class, .10 were
Y and 157 were y. In the variegated class, 153 were Y and 9 were ¥.:
Tt could be concluded, therefore, that a single Spm ‘element was present.
in the part of the plant that produced most of this ear and that this
element was closely linked with ¥ (5.6% "recombinants®). No linkage
vith Pr or with Wx was expressed. This past summer, 17 plants derived

~

®
3
&
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Table 20

Phenotype of kernel
- Colorless with

Spm constitution

of tested 4 Pale color spots of &

~ plants - (No Spm) ~ (Spm present) | i
(Culture 7285) T Wk WE x wx ~ Total

1 Spm; linked with , . | -
T Mx 1 418 1539 1512 356 3826%

2 Spm; one linked B N
- with Mx 0. 79 267 594 323 1263

1 Spm; not 1ir.1ke'd' ' ' -
with #x : 0 190 168 140 174 672 -

% 20,2% are "“recombinants®,

from the variegated, Y, Pr, Wx class of kernels on this ear were tested
for Spm constitution and location. The silks of ell fertile ears pro-
duced by each plant received pollen from plants that were homozygous for
_g_ll'%’l » ¥» BT, and ux and had no Spm. One ear was obtained from 3 plants,
twWo ears were obtained from 4 plants, three ears were obtained from 7
plents, and four ears were obtained from 3 plants. That a single Spm :
element was present in all tested parts of each plant was indicated by
the approximate 1 : 1 ratio of presence and absence of Spm emong the

kernels on each of the 44 ears. And, in 43 of these 44 ears, linkage
of Spm with Y was expressed. Only on the ‘ear produced by a tiller of
one plant was evidence of this linkage ebsent. The proportion of kernel
types with respect to presence and absence of Spm and to Y and ¥ among’
the kernels appearing on the ears of 15 of the 17 plants is given in A
of table 3. One plant, number 17, was small and defective in appearance.
The ear it produced was partially sterile and from the ratio of kernel
types on this ear, it was evident that the I chromosome carrying .Spm
was not being transmitted normally. Nevertheless, close linkage of ;
Spm with Y is indicated (B, table 3). The types of kernels appearing
on each of two ears produced by plant mumber 2 is shown in C of- table
3.  On the lst ear of the main stalk, linkage of Spm with ¥ was. clearly
expressed. However, the ratio of kernel types that appeared on the ear
produced by a tiller of this plant gives no evidence of such linkage. -
Also, there was no evidence of linkage of Spm with either Wx or Pr, =
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Table 3.
- - Phenotype of Kernel
' Plant number in ' 4 Pale color Colorless with
"~ culture 7260 | 7 ' spots of A
: (No Spm) (Spm present)
Y ¥ Y i Total
1 ) 2% 345 360 18 748
3 0 16 .308 272 9 | 605
§ 4 0 4 14 - 38 | 387 9 | . 79
5 0. | 2 - s 48 2 107
6 1Y 17 367 364 13 | 762
7 o | 17 252 257 18- 544,
8 1y] 16 530 520 38 | 1105
r 10 0 19 38 295 11 643
11 1y 20 468 436 ‘13 938 .
12 0 28 - 548 540 12 | 112
14 0 2 2N 251 12 558
o 15 0 19 302 305 - 17 643
16 0 5 75 81 5 166
18 0 7 122 125 2 256
19 1Y | 18 358 | 310 13- | 700
Totals | 4 | 247 4708 | 4551 192 | 9702%
B, | | | A
Plant No. 17 0 1 91 | 20 1 113
c. : ‘ |
Plant No. 2 o
main ear 0 25 203 171 11 410
tiller ear | 0 65 L7 | 48 59 | 219

| ¥ 4.5% are "recombinantsh

*3 WYL
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With regard to stability of location of Spm, the results obtained
from the two experiments, outlined sbove, differ markedly. The first
gave-evidence- of relatively frequent changes-in location of Spm.- - This is
in contrast to the experiment just. described where an unusual degree of
stability of location of Spm was made evident. Nothing is, yet. known
about genetic or other factors that may be responsible for controlling
the time during development of a tissue when change in location of Spm
will occur, or the frequency of this. :

2 Continuea study of a struéturallz Qodified chromosome 9.

In last year's News Letter, a description was given of a modifica-
tion affecting the organization of chromosome 9. Two chromosomes instead
of one carry the substance of this chromosome. One of these is composed
of the distal third of the short arm and it was referred to as the
fragment chromosome. The centromere is situated at the proximal end of
this component of chromosome 9, The longer segment is composed of the
|
f
|
|
I
J
I

[

proximal two-thirds of the short arm of chromosome 9 and all of its long
arm, and it was referred to as the deficient.chromosocme. Interest in
this case was centered on the aberrant behavior of the fragment chromo-
some in somatic cells, and this was ocutlined briefly last year. Further
! examination of this case required more exact knowledge of the composition
of the two components of this structural modification. Therefore, an
extensive series of tests of this were continued during the past year.
The fragment was known to carry the locus of C and preliminary evidence
presented in the News Letter last year, suggested that it also carried
‘ the loci. of gh'and bz. Since the deficient chromosome was known to
: have the loci of Sh and Bz, with Sh situated very close to the end of
its short arm, the genetic composition of the structurally modified
chromosome 9 would then include a duplication of a segment composed of
the region from the locus of gh to one that is proximal to bz. Recent
tests have confirmed the presence of sh and bz in the original fragment
chromosome and they also have revealed the relative length of the
segment that extends from bz to the centromere of the fragment. It is
equivalent to a segment in the normal chromosome 9 that is 5 crossover
units proximal to Bz.

Genetié study of the constitution of the fragment and the deficient
chromosome. makes it clear that a segment in the. fragment,--from the. ...

locus of sh to the centromere--, duplicates a segment in the deficient
chromosome that is located at the very end of its short arm. Exemina-
tion of the chromosomes at the pachytene stage in structural heterozygotes
did not reveal the physicel length of the duplicated segment with the
desired degree of certainty. It can not include more than 1 or 2 smsll
chromomeres, if matching chromomeres in synapsed regions may be used as

a reliable criterion of homology.

In structural heterozygotes whose chromosome 9 components are
appropriately marked for crossover studies (an example: normal chromo-
some 9 with I Sh Bz wx/ deficient chromosome 9 with Sh Bz Wx/ fragment
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with € sh bz) an exchange occurring in the region between gh and bz of
the fragment (region l)ior.between‘pg and the centromere of the fragment
(region 2) woulg give rise to a structurally normal chromosome 9 carry-
ing sh and Bz or one carrying sh and bz. . The presence of such a normal
:chromosome 9 was confirmed in 48 plants that were derived from kernels
exhibiting a phenotype expected. frem a crossover in one or the other of
these regions. ‘In 9 of -these 48 plants, an unmodified fragment chromo~
~some carrying sh and bz was also. present. : (The fragment could not
carry the reciprocal .product of the:crossover, If it had, the. kernel
would not have exhibited:-the.crossover phenotype.) A normal chromoseme
2 would be.obtained from a crossover in region 1 or 2 either between -
.the fragment and the normal chromosome or between the fragment and the
deficient chromosome, - Evidence obtained from the test crosses did not
+« allow definite conclusions to be drawn regarding the relative frequency
of the exchanges that occur in these regions between the fragment and - -
the normal and deficient chromosomes, It did suggest, however, that -
most of the crossing over may take place between the fragment and the
normal chromosome and that a crossover in either region 1 or 2 does not
interfere with another occurring between the normal and the deficient
chromosome. Evidence for the latter statement is conflicting, however,
and some of the .difficulties encountered in-these analyses may derive

from differences in behavior of the fragment among the tested: plants,
as illustrated below. ; B

Four plants having two deficient chromosomes 9, each carrying gh,
Bz, and Wx, and a single fragment chromosome .carrying g, s8h, and bz,
were used -as pollen parents: in crogses~to plants that were homozygous
elther for C, sh, bz, ‘and wx, or g, sh, bz, and wx, or for g, sh, Bz,
and; wx. The: only functionsl pollen grains produced’ by such plants are
those having either g deficient chromosome and the fragment, a deficient
chromosome and the fragment' that has become attached to the end of
another chromosome (which sometimes occurs), or a structurslly normsl
chromosome 9 produced by a crossover, however it may be initiated,
~ between the homologous segments of the fragment and the deficient
chromosome. Crossovers..of this latter type would give rise.to .. . .
structurally normal chromosomes having either C sh Bz Wx or C:sh bz Wx
Thé number of kernels having such phenotypes that appeared on:the ears
produced by test crosses with these four plants is given in A of table 4.
In the cross entered in B of this table, only the gh kernels could be
recorded for all of them received Bz from the female parent. . Pollen
uséd in the test crosses was collected from each plant over meny days,
and from tillers as well as from the main stalk, Regardless of the

serozygotes date or the part of the plant from which the pollen was collected, the

th the
2 small
used as

are
chromo-
ragment

frequency of appearance of the gh class of kernels on the test cross
ears was the same for an individual plant. ‘However, as table 4 shows;
wide differences in this respect are exhibited among these plants.,

Such differences would not be anticipsted unless it was known or sus-
pected that some genetic system was controlling the type of behavior of
the fragment chromosome. There is some evidence to suggest that ‘this’

. System may be related to the one that controls the behavior of the
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fragment in somatic cells. In somatic cells, the fragment may undergo
types-of events that effect its non-disjunction or its removal during a
mitotic cycle from one or both sister cells. Differences in type. of -
genetic control exist and these may be recognized readily, for they pive

rise to different patterns of variegation in plant and endosperm cells

when proper genetic markers are present to allow detection of those
events that affect fragment distributions. The behavior of the fragment
in the two plants in table 4 that produced the lowest percent of sh
kernels, i.e., plants 6971A and 7174A-2, was similar in endosperm
development. The pattern of variegation each produced indicated a low
rate cf loss of the fragment and these losses occurred late in endosperm
development. On the other hand, the behavior of the fragment in plants
7169-10 and 7176B-3 resulted in a pattern of variegation in the endosperm
that indicated frequent loss of the fragment and often this occurred
early in development. ’ ' : :

T

Table 4.
A B
C sh bz wx
Q or :
¢ sh bz ux ? c sh Bz wx
X i x :
Fragment: C gh bz; Fragment: C sh bz; =
Deficient: Sh Bz Wx | © Deficient: Sh Bz lx
Deficient: Sh Bz Wx Deficient: Sh Bz Wx
Plant Total No. Phenotype of % Total No, C gh %
No. kernels sh kernels sh kernels _Bz Wx sh
Csh Csh |
i Bz Wx bz Wx
6971A 37 1 2 0.8 742 b 0.5
76T | 329 9 4 L6 | 1589 23 L4
TLT4A-2 3750 5 14 0.5 6L 5 0.3
7L76B-3 | 1638 7 51 3.5 1763 63 35
Totals 22 111

, ,That the kernels showing the crossover phenotypes received a i
structurally and functionally normal chromosome 9 from the male parent
was demonstrated by cytological and genetical studies conducted with
2 plants derived from the C sh Bz Wx

class of kernels and with 8 plants
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L derived from those in the C gh bz Wx class. Among the latter, two plants
1nd?rg§a had received an ﬁnmodified'fragmentucthmOSOme in addition to the struc-
lurlggi B turally normal chromosome 9. It is of interest to note that the ratio of
?;uo v ' Bz to bz among the gh class of kernels in A of table 4 (22 : 111) is
: eylg | 8 much the seme as the ratio of these two phenotypes among the gh class
- cells | 3 that was obtained from heterozygotes (normal chromosome 9 with I Sh Bz
1058 . 2 ux/ deficient chromosome 9 with Sh Bz Wx/ fragment with C sh ggf when
,frﬁsme“ g these were used as pollen parents im crosses to plants that were homo-

- 82 - zygous either for C, sh, bz, and wx, or for g, gh, bz, and wWx. This
" low | ratio was 57 C sh Bz (6 Wx : 51 wx) to 206 C sh bz (27 Ux ¢ 179 wx).
zng;zﬁgzm o S ‘ . Barbara McClintock |
endosperm ' : ’
arred :
‘  CENTRO DI GENETICA DEL C. N, R,
SO Pavia, Italy ‘
o _and
. INSTITUTO DI GENETICA VEGETALE DELLA FACOLTA' DI AGRARIA
' .7 . - Pigcenza, Italy :
1. Defective endosperm factors from maize-teosinte derivatives,

, Evidence is being accumulated that most of the defective endosperm
bz - ! factors from maize-teosinte derivatives are highly unstable.  In several
Bz ik 1 cases all sizes of kernels can be obtained from selfed det/det plant.

Bz Wx - In a few other types of del factors three distinct "states" seem easily
— = distinguishable; besides the normal, a weak and an extreme defective
g class appear on the defective-segregating ear. At least a few det
sh - i factors, when placed in a genetic background other then A158, seem to
= %recover, W Apparently some genotypes "“restore® ggﬁ factors to Qgﬁ.
Several de= factors, which arose in different derivatives, turned out
to be allelic, which, together with the instability, seems to support
| the hypothesis that the cause of such det factors could be of extra%enic
0.5 nature (in McClintock's -sense). ' The .factors deté, detd, getlQ ) gebll,
1.4 detl? getl8 detld, get23, get24 are probably identical or allelic;
0.3 i the same is possibly true for the series detl3, det22, get26, %§t2 ,
B det29; and is well established for the series detld and det20 (on
3.5 , ~ chromosome 4). . ' . : : .
, 2, 'Endosperm chimeras on ears_segregating deﬁvfactorg.
: Endosperm chimeras have been observed in derivatives of crosses to
» testers of the stocks showing the det factors. Their rate of appearance,
d a « when no teosinte segments are present, is unknown, The chimeras can be
e parent observed for characters whose genetic factors are carried by any chromo-
d with : somei including the del cerrier. Out of 17 chimerie kernels (12 Su-su,
8 plants 3 De-get, 1 Pr-pr, 1 Wx-wx) 8 were found in ears segregating genetic.
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* marker and det factor on the same chromosome, while the linkage relation-
ships for the others were not evident. Out of 112 ears segregating det
i  factors linked to gu, 9 showed Su-su chimeras. In 37 ears segregating
deb not linked to su the Su-su chimeras were 3.

.t L2t ™ ed peuwd £ N pede  pade

|
31 3. Ga _factors in maize-teosinte derivatives.
The maize kernel, and especially its highly evolved endosperm, is
‘ a structure where mutant factors are susceptible to prompt detection.
? But when appropriate genetic tests are performed the maize gametophyte
turns out to be, as expected, the first place in which mutant factors
may show, in some way, their presence. The majority of the many mutants
which have been detected in maize-teosinte derivatives (Mangelsdorf 1955,
‘ Maize News Letter 29:23) were recognized as defective endosperm factors.
However, such derivatives crossed to multiple testers showed that several
| Ga factors should be postulated to account for aberrant segregation data.
A male gametophyte factor has been found on the short arm of chromosome
9, strongly linked to Wx. Self-pollination of plants whose genotype is
probably Ga Wx/ ga wx yielded the following segregations:

Pl Lt mm YN PN PN

Plant No, Wx WX Fwx ' ]
55-356-5 273 2 .73
-10 356 5 1.38 g
-1 " 155 2 1.27 |
: -13 225 3 | .31 |
| Total and average 1009 12 CL17 - o

5 sib ears segregated wx with percentages ranging from 21.4 to 24.9.

55 selfed plants from Wx kernels of low wx ears, in 1956 yielded:

-

18 ears segregating low wexy (80 wx out of a total of 4269
kernels), .
35 ears non-segregating. :

As the last two classes are expected to be almost equally repre-
sented (exactly 27:26; Emerson, Genetics 19: 149) it is quite possible
that in the non-segregating class some ears occurred whose constitution

| actually was Ga Wx/ ga wx; the chance for the ga ux gametes to ferti- ..
lize was probably so low that no wx wx recombinations occurred in some
ears. S ‘

‘s
H 2 ears segregating waxy close to 25%,
|
l
11
|

Twelve low ﬁaxy ears were studied, classifying separately the ker-
-nels on the upper, middle and lower part of the cob. The three ratios
are not very different: 2.43-1,25 and 1.93 respectively (chi square

3.75; P = ,15). A slight negative correlation however exists between
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the total number of the kernels on the ears and the ratio of wx. . That,
'together with the appearance of the two regular wx.ears in a populetion

of 55 ears, seems compatible with an hypothesis that some ga pollien grains

Lion-
jeb

e

e unctionlng and that some crossing-over occurs between wx and ga. In

rosses of heterozygous Ga yg/gg wx as the.male on homozygous waxy

s 32 wx kernels were obtained out of 672 (4.76%). All the reported

indicate that the G Ga factor detected in the maize-teosinte derivative

s identical or ellelic to Gag, described by Schwartz (Msize News Letter

is 25 30) - o . L ‘
te Another gberrant ratio. perhaps caused by a'g_ factor on chromosome Tl
s 9 has been found which, however, gives miner deviations of the wx .
ants classes. The family in which 1t was detected: showed 21% wx; its pro-
1955, geny gave 3 Hx Ux ears, 3 low ux ears (20.2%), 2 normal wx ears (24.7%)
ors. - end 1 high wx x (30.8%). These data suggest that, if sctually a ga
veral .. factor is involved, it should be a very weak allele. of gag or, as seems
data. | ~ more likely, ‘a ga factor loosely linked to wx. .

A.g_ factor should ‘be postulated in the famlly 56-,88, too, where
the su class ranges from 28,5 to 35.1% end in the family 56-392 in.
ﬁhich ‘the su percent is 21.3 (17.5 to 24,3). In both these Eases f
progeny tests are not yet avallable. o : L :

A g8 factor that has been lost may have been present on chromosome
n.a cross in whieh ‘the percentage of.g_i was. as 1ow as 7.2% instead:

Incomplete synapsis hes been found in the multiple tester stock .
bred by Dr. P. C.,Mengelsdorf._ In almost every pollen mother cell one
oF more of the pachytene chromosomes show: usually. one or two non-paired
regions. These asynaptlc segments ‘cover one fourth to one half of the
arm length. The centromere region is almost always regularly paired.
The stock is wholly fertile. Specific linkage data are not yet available,
but indirect evidence suggests that possibly the irregularity does not
effect appreciably the crossing=over: -

£

}Mitotic dis'unctlon nd non—dis‘unction in.the case of 1nterch anges
inwolvin..the B-type chromoso‘es._" : . v

‘ One of the two gametes of the mature pollen grain unites with the
polar nuclei in the embryo sac to form the triploid endosperm; the
other fertilizes ‘the egg. The two, gametes -of a single pollen grain
are usually identlcal, with the exception of plants carrying B-chromo-
Somes’ or interchanges between a B-type chromosome and. a member of the
A complement. The B-type centromere with the translocated A-segment
undeérgces non-disjunction in the second microspore mitosis. Thus one
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of the‘gametes'has two of these chromosomes; its partner none. If fer—

‘tilization were at random one would expect the hyperploid and the.

deficient gemetes to fertilize the egg with equal frequency. Actually
the egg receives the hyperploid gamete more frequently than the deficient
one, and a low rate of regular disjunction occurs in the secohd micro-
spore division., As a consequence, three types of kernels are expected:
(1) normal chromosome complement both in embryo and in endosperm because
of normal disjunction, (2§ hypoploid endosperm with hyperploid embryo.
or, (3) vice versa, hyperploid endosperm with hypoploid embryo because
of non-disjunction. The relative frequency of the three kernel types
can easily be determined by crossing TB-A translocation stocks on ’
testers possessing two recessive markers in the segment homologous to
the translocated A-segment. One marker should affect an endosperm
character; the second one a seedling trait. o ah T

The multiple tester for the short arm of chromosome 9 yg C shy
bz ux has been pollinated by a TB-9b stock. Because the break in
chromoscme 9 oceurs somewhere between bz and ux loei, the resulting
endosperms should be classified according to their phenotypes in the
classes ghy bz and Shy Bz, The figures found were 237 and 231 respec-
tively. As expected, the first class turned out to be all regularly .
green, Yg with ten exceptions due possibly to hetero-fertilization or
to scme other unusuel event. The second class gave 116 yg and 100 Yg.
The high proportion of the ¥z seedlings in the Sh Bz class may be
accounted for by regular disjunction of the B9 chromosome in the division
of the generative nucleus. These results, as compared with those re-
ported by Roman (Proc. Nat. Acad. Sci., 34. 23 36-42) who, using C-¢
segregation, found very low B9 regular disjunction, indicate that
disjunction occurred in an appreciable rate and suggest that the residual
inheritance may affect the behavior of the chromosomes at the second
division of the microspore. A fairly high disjunction has to be
postulated, too, in later results by Romen and Ullstrup (Agron. Jour.
43: 450-454) in the case of TB-la, and may be inferred in Randolph's
findings (Genetics 26: 608: 631). , ‘ - ’

6. Balanced lethals for determining linkages. o

The methods of locating inherited factors on the chromosomes in
maize are based (1) on multiple testers with at least a marker for each
of the 10 chromosome pairs,- (2) on the use of''a -series of-reciprocal '
translocations, (3) on the exploitation of the characteristics of A-B-
chromosome translocation stocks used as pollinator, L

An additional method may rely on a series of balanced lethal
systems, one for each chromosome pair. The defective endosperm factors
may be useful for this purpose. Such balanced lethal stocks can be .
crossed with the unplaced mutants. In the non-lethal ¢lass of the

following selfed progenies an excess of the mutants is expected, as '




compared with the usual 25%, when they are in repulsion with respect to
the lethals. Further tests are, of course, needed to verify the linkage

:tﬁally : ; which is indicated by an excess of mutants.
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::; -° i : ;ﬁw“Est;matin ollen restoration.

L ‘ © In'the pféééss46f‘convertiﬁg‘inbredsvto the cytoplasmic pollen
shi sterile condition and the conversion of these sterile inbreds to
ﬁ;4L1 , restorers it is necessary to have some reliable measure of normal pollen
ing ' production. The examination of anthers from small pieces of tassel
; the g under a low power microscope gives a fairly accurate measure of the
espece amount and degree of pollen abortion. The staminate flowers are col-

arly lected shortly before the time of normal dehiscence and usually
'on or preserved in acetic-alcohol until they can be examined. The proportion
00 Yg pg_gormal,_well filled pollen grains can be determined approximately

* ‘ but this method is slow and tedious. - It also gives no information

° yivision | gbout déhiscence and ability of the pollen to function.

:ecre- ' Pollen examinations over a period of years indicated that there

3 278 , %yas a'¢losevcofrelation between the amount of normel pollen produced

5# 1dual ] ‘and the time and pattern of pollen shedding. Tassels with anthers well
:cziz et | filled with normal pollen grains begin shedding at the time of first

; ‘ ’s%lk-emergence or before. Anthers that had any unusual emount of par-
Jour. tially filled or completely aborted pollen were usually delayed in
Lph\s‘. appearance until after the first silks appeared, and the anthers did

not follow the usual pattern of emergence. -The normal pattern of pollen
shedding is for the anthers to be extruded first below the tip of the

, central spike. Extrusion then extends evenly to the tip and the base of
: the central spike, followed or accompanied by the appearance of anthers
i on the lateral branches near the tips of the upper branches extending

es.in evenly to the tips and the bases of all the branches. Any delay in the

for each appearance of anthers beyond the appearance of the first silk on any

cooal | part of the tassel, or the first appearance of anthers on the lateral

P ~ branches or at the tip or base of the main spike, or gaps without

anthers is usually an indication of some degree of pollen abortion. 1In

: . some partially or completely sterile plants the anthers may be well

1 kX filled with normal avpearing pollen grains but these anthers are not

afaétdrs ‘extruded, or if extruded the pollen may not be released.

n be

the " By using these manifestations plants can be easily and quickly
» as_

classified in the field at the time of silking. We usually put the
plants in a segregating population in four arbitrary categories:
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(1) normally fertile, (2) partislly fertile with’about 50 percent or
more of normally released pollen, (3) partially fertile with about 50
percent or less of normally released pollen, (4) completely sterile.
In the first category the normsl functioning of the pollen has been
checked many times by self and cross pollinations made by hend. The last
category shows no anthers as long as the silks are receptive, and the
anthers are devoid of eny normally appearing pollen grains,

For convenience in classification the first three categories are
lumped together to comparée the effectiveness of this method of testing
segregation, In 1956 six progenies were grown in replicated plantings,
about 100 plants in each replication. Five of the lots were F, selfed.
progenies of crosses of S and T sterile inbreds by the-pollen-restoring
inbreds NC77, Tx127 and Ky2l. One lot was the F1 cross of a T sterile
inbred by the single cross (Ky2l x Tx127). The differences in the per-

" cent of plants with or without anthers appearing ranged from O to 12 |

percent. None of these differences is significant.

2. Seagonal différences in pollen restoration.

" Using this method of field examination and the same arbitrary =
classification of plants with and without anthers the differences shown
by the same F, segregating progenies were determined for the two growing
seasons of 1955 and 1956, The same lots of seed were planted each year
and the results averaged for the three pollen restoring inbreds given
above. In 1955 the growing season up to the time of flowering was un-
usuelly dry and above normal in temperature. The leaves were wilted and
rolled on many days.  The 1956 season was quite adequate in moisture
before flowering and temperatures were normal. The results combined
from the three inbreds used as pollinators in 18 different selfed F,
progenies are as follows: _ L - o

Mumber of Plants ' - Percent

With  Without With Without

_ »  Anthers - Anthers .  Anthers = Anthers

1955 Observed 480 356 . 57 43

Calculated 957 470 366 56 . 4bh .
1956 Observea . 1014 . .33 75 25

_Calowlated 3:1 1009 336 % 2%

The agreement in 1955 with a 9:7 calculated ratio and in 1956 with
a 3:1 calculated ratio is remarkably close. This indicates that in the
relatively unfavorable season of 1955 two restoring genes were needed
for the plants to show any anther®. In the more favorable season of. ..
1956 only one restoring gene was .necessary. U Gl St
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3. Segregation of pollen restoring genes in inbreds used as_pollen

gg : parents_and_seed parents,. -
T . When the inbreds NC77, Tx127 and Ky2l used as restorers on T cyto-
. last plasm are studied separately it is found that they segregate differently

he & in Fp selfed progenies. “All of these inbreds used alone or in single v
' @  cross combinations produced all normally fertile plants in the F; genera-
tion grown in 1954, 1955 and 1956 in combination with WF9T, 38-11T, '
Cl06T, KysT, K4T, CI7T; not all combinations were grown in each of the
three years. These Fy fertile plants were selfed and the F, segregating
progenies were grown %h 1955 and 1956 and the results combined. o

- Of the three restoring inbreds used as pollen parents Tx127 seg-
regated in a 9:7 ratio, Ky2l and NC77 segregated in 3:1 ratios. The
differences between observed and calculated are not significant., Of the
inbreds used as seed parents with these pollinators WFOT and 38-11T
_segregated in a 9:7 ratio, while C106T, KysT and KAT segregated 3:1.
‘Again the differences between observed and calculated are not sigaifi-
cant. However, in view of the wide differences in the two different
years and in different progenies the results are only indicative of
differences in the number of restaring genes involved in the crosses of
the different inbreds used. ‘

do Segfegatidn of fertile and st¢ri1e plants_in backerossed progenies
of different inbreds. . _ '
That different hﬁmbers'ofugenes ére involved in the restoration of

different sterile inbreds is also borne out by the behavior of back-
crossed lines in the process of conversion to complete restoration.

. ; jf'v Many of the standard corn belt inbreds widely used in the northeastern
2 | B and northcentral corn growing regions are in process of conversion by

taking the S or T cytoplasmic sterile versions of these inbreds, cross-

ing them as females by several different restoring inbreds followed by

backerossing the restored fertile plants repeatedly on the sterile

g inbreds. These ihbreds have been backcrossed from two to six generations

§ - and then self pollinated for one or two additional generations. The

g segregation of fertile and sterile plants is quite different in many
~inbreds, - A few illustrations are given here.

A158 is completely sterile in both S and T types of cytoplasm and
in five additional sources. N& anthers shedding pollen appeared on any
plants in 10 backerossed generations, in the S cytoplasm and 5 generations
in the T cytoplasm. Both the S and T steriles are completely restored
by Ky2l. Anthers appear and pollen is shed in normal amount about 5

with days before the first silks eppear in the originsl, fertile inbred, and
1 the | this same pattern is shown by the restored fertiles. The backcrossed
led ~ S steriles in 5 generations of backerossing and 1 generation selfed

of . . v usually produced no sterile plants. Small progenies of 15 to 20 plants

were grown each generation but several progenies were grown each year.
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The fact that few sterile plants appeared indicates thet there are’ a
large number of genes any one of which alone can- réestore pollen pro=- -
duction to the S type of sterile cytoplasm.

The backcrosses on the T type of sterlle cytoplasm have segregated

4_approx1mately 1:1 sterile and fertile in each backcrossed generatlon,,

and 3:1 in each selfed generatlon although the total numbers are small.

The inbreds €103 and Kr (187-2) also give clear cut segregation, _
1:1 in backerossed, and 3:1 in selfed progenies having T sterile cyto-
plasm. They have not been tested with the S type. A fairly large number
of progenies have been grown. The Kr inbred has been selfed twice after
backecrossing 4 and 5 generations, and a number of progenies in Fq give
all fertile plants as expected. ‘ , .

The behavior of WF9 and Hy inbreds is quite different. WF9 is com-
pletely sterilized by both S and T cytoplasms, also by four other sources.
Five additional sources have given a few partially fertile plants in the
first or second generations of backcrossing. :

WFOT and S sterile plants are completely restored by Tx127, Ky21,
and WF9T by I153 and many other lines. These restored T steriles have
been backcrossed on WF9T sterile for 1 to 3 generations and have all
segregated into fully fertile or completely sterile plants. In 22
progenies grown in 1956 there are 382 fertile and: 933 sterile plants.
This is a significant departure from a 1:1 ratio being a 132.4 ratio.
This indicates that WF9T sterile requires more than one restorer gene
to produce pollen and these‘genes must all be present to be effective.

One selfed progeny of (WF9T x Ky2l) grown in 1955 gave 58 fertile
and 36 sterile plants which is fairly close to a 9:7 ratio, and two
back-crossed progenies gave 39 fertile and 120 sterile plants, a very
close 1:3 gametic ratio, again indicating two dominant complementary
genes for fertility, The F2 generation of crosses with Tx127 and 0h41 :
gave fewer fertile plants, indicating more than two genes involved or:
less potency in the dry year of 1955. :

In contrast to the results with WF9 is the behavior of Hy; Five .
slightly different lines have been sterilized by T cytoplasm and restored
to full fertility. Hy has been a difficult line to sterilize and to
restore. After 5 generations of backcrossing both S and T sterile lines
produce some partially fertile plants. When restored by Ky2l and 0236
(an inbred out of the same Chester Leamlng variety from which Hy was’
derived) the backecrossed lines give 108 fertile to 39 sterile plants,
which is close to a 3:1 gemetic ratio. These same backcrossed lines
self-fertilized give 109 fertile and 7 sterile plants, which is remark-
ably close to a 15:1'F, ratio. . Both results indicate two genes of which
either one alone or both together can restore fertility. WF9 therefore
seems to be recessive for at least two complementary genes and-Hy .
recessive for at least two duplicate genes for pollen restoration, and
the dominant alleles of all these genes are present in the restorers used.
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The use of restoring inbreds in commercial double crosses.

One question needs answering as soon as. possible. How much pollen
restoration is necessary or desirable in the production of hybrid seed
corn? In the last News Letter it.was stated that WFIT restored by I153

" and related lines and used as a pollinator on standard sterile seed
parents restored at least 50 percent of the plants to full fertility.
Several of these combinations were grown again in 1956 in Connecticut

.and throughout the corn belt and ‘again produced about 50 percent of. the
‘normal amount of. pollen. Since they were grown in trial plantings no’
reliable test of their pollen production was possible, but in time and
amount of pollen shedding they were considered to have sufficient pollen
for normal grain production, Other hybrids restored by. various combi= .
nations of Oh29, Oh4l, and Ml were also grown in many locations and.

- produced 50 percent .or more of the normal smount of pollen. Many of
these restored steriles were outstanding in yield of. grain and stalk.

quality. P

. D. F. Jones \
Ho T, Stinson, Jr.

5 Eree amino ac1d differences between cxioglasmic sterile ggd normal
fertlle anthers.

The free amino acid conteht of cytoplasmlc sterile and feftile ‘
~anthers was investigated in the hybrids C106T8 x A158, €106 x A158, and
Cl06TF5 (Ky21) x A158 by the application of paper chromatographic tech-

.niques. The Cl06 parent used in the last mentioned hybrid was derived
from. a C106 T sterile line which was restored to normal fertility by
crossing with Ky2l. Restored fertile plants were backerossed to a C106T
line, which had been converted to 0106 type, for. five generations.

W Chromatograms of anthers in stages beyond meiosis showed distinct
_differences between sterile and fertile anthers., The first difference
seen was in the alanine content, this amino acid being accumulated pre-

 cociously in sterile anthers. A detailed and quantitative study of the
pattern of alanine accumulation in the development of anthers revealed
little or no differences in the amount of the substance between sterile
and fertile anthers in the premeiotic or meiotlc stages of development.
Occasionally, diads from sterile plants hed noticeably larger quantities
of alanine, but in all cases, quartets from sterile plants had consider-
ably more alanine (at least a two-fold increase). This disparity became
still more pronounced as the age of the anther advanced, although at
maturity, sterile anthers had somewhat less alanine than fertile anthers
per anther, However, if the alanine content of anthers was compared on
an equivalent dry weight basis, it was found that sterile anthers con-
tinued to have a large excess of the substance over the fertile counter-
part throughout development., This precocious accumulation of alanine
in the spore quartets of sterile anthers is of particular interest in




} ,
i view of the fact that it precedes any-detectable morphological differ--
| ences, Young microspores from sterile and fertile anthers also are
‘ indistingulshable, but soon after, it is possible to tell them apart.
Fertile microspores increase rapidly in size; ‘develop heavy walls and a
definite pore whereas sterile microspores‘do not enlarge greatly and-

wall -thickening ‘and pore-development are’ limited.

‘At later stages of anther development, further differences became
I apparent.‘ ‘Chromatograms of sterile anthers with' ‘old microgpores’ had two
" - other ninhydrin-positive spots absent or less intense in chromatograms
of normal anthers. One spot, designated as Y, was distal’ to alanine
w and has not been identified, while the other was asparagine, In mature
J ‘ anthers (4-5 days prior to enthesis in the normsl plant and later),

large quantities of proline are characteristic of- normal anthers: but '

not- preSent in sterile ones. This accumulation of asparagine in the
mature sterile anther, together with the lack of proline, has been re-
ported by Fukasawa (1954). '

Since the restored G106 parent used in the hybrid (CL06TF5(Ky21)

x A158 was heterozygous for the restorer gene(s), segregation for fertile
and sterile plants occurred in the F; hybrid families. Anthers from
sterile plants followed the chromatographic pattern of the sterile ,

| C106T8 x-Al58, - Anthers from restored fertile-plants were chromatograph-
ically identical in appearance to the normal CL06 x Al158, ..Thus, the -
deviation from the normal free amino acid content associated with T
cytoplasm does not take place when the T cytoplasm is combined with
restorer genes of Ky21 _

‘These" chrcmatOgraphlc investigations were extended to severel other
lines of corn which had been sterilized by male’sterile cytOplasm from’
different sources, namely, the A, B, and S steriles.- It was found that
in all lines tested (Cl06, A158, WF9, WF9-4, W22) T cytoplasmic sterile
anthers invariably developed alanine precociously, and always before
morphological differences became ‘apparent. A, B, and S types of steril-

g Aty did not, at all. stages of development affect the ninhydrin-positive
patterns of the anthers, -

" 'Uheng Khoo
'Herry,T,‘Stineon,“th
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‘CORNELL UNIVERSITY - : A
Department of Plant Breeding

. Ithaca, New York =

1. Studies on the'.lon’gevifz of coi'rz: pg' lllen. .

This 'p.rog_ram 1&}&,8 ‘iﬁitiated as a'_'<por"c.ion' -of a' étudy of the male . -

gemetophyte, Experiments were .conducted ‘in 1955 -and 1956 to ascertain
the effect. of the -environment upon the viability ofthe 'pollen grain,
. and, in addition, to determine ‘the optimal condit_ions..mde_i‘ which to
'store the pollen. “The oriterion of ‘viability used was.the ability to

set seed.,

‘-" 60%) of feiéﬁivél hq‘;nvid‘ity at each of '5’:t'exr§per-
C)-represent the bulk of our treatments.

. from poll, lmately 150 hours old, at temperatures from -10C to
'459C, with g reduction in the percentage -of viability, however, .Pollen
that was 95-100% fertile at collection time showed .a decrease in via-
bility to approximately 15% after 150 hours., As mentioned, the test

criterion was ‘the ability to set seed.

If pollen could be stored for a week or longer and retain a small
percentage of viability, it is probable that this would be advantegeous
to the corn breeder and geneticist, especially in the early stages of a
program when the number of. seed is not: too' important. - It might also

prove to be & profitgble method by which to exchange ‘pollen with coopera-

tors separated by relatively great distences, .. -

.. . We plan to ;ind’x:eé;g‘; the p'z;eqi's'ion. of our "ékpériméntlyih 1957 and: -
test. some of. these additional hypotheses. . C

D, B veiden
R. E. Anderson.
H. L. Everett

2. Mutagenic effect of diepoxybutane.

e Ekjﬁé_riments have been conducted for several seaséns.‘“ to determine

“thev:posgible mutagenic effects of diepoxybutane, @H\@';CH - G.H\G ,CH2,

Treatments were made by ‘placing the .cut ends of newly

1ls taken from homozygous multiple dominant stocks in 0,2

ions of. the chemical for 18 hours. Pollinations were made
immediately and after a 24 hour period on homozygous multiple recessive
stocks. Losses of dominant marker genes in the endosperm of the re-

| Sulting kernels were used to evaluate the mutagenicity of the diepoxybutane,




Most of the experiments utilized a multiple recessive stock having
the chromosome 9 markers ¢ gh wx, all of which affect the endosperm.
These linked genes were used to determine whether the appearance of the
recessive characters involved chromosomal deficiency, gene mutation, or
genic instability. The number of kernels showing single or multiple
gene losses ranged from 8 to 12 per cent over & three year period. This
compares with a control rate of less than 1 per cent. The extent of
loss varied from a tiny spot to the entire kernel being affected, with
all intermediate types occurring. Mosaic types also occurred in which
there was an all over web-like appearance of the loss. Since the order
of these loci with reference to the centromere is Wx, Sh, and G, coinci-
dent losses of all three loci or of Sh and C indicate chromosomal loss
while a loss of Wx alone indicates a small intercalary deletion or
mutation. Thus far the greatest percentage of observed deficiencies
involved (1) all three loci, (2) Sh - C, or (3) C alone and can easily
be explained as losses of terminal segment® of chromosome 9. However,
losses of Wx without losses of C and Sh did occur and must be explained
in some other way. Mosaic patterns may be the result of either bregkage -
fusion - bridge cycles or genic instability induced by the chemical.

No instance of the mosaic type of pattern was found in the controls,

Jean D, Kreizinger

3. BirdiRegellggts.

_ Results of a study on the sense of taste in birds by the New York
State College of Veterinary Medicine prompted an investigation of the
bird repelling properties on ripening corn of the most promising of the
compounds. A single spray application on a small isolated block of
inbréd material gave complete control; the untreated half of the field
showed only light damage, however. One application of spray to small
areas in a large field of commercial corn reduced subsequent bird
damage to approximetely one-fourth of that in check areas. The compound
used was easily handled, reasonable in price, and slightly objectionable
in odor. Since it is primarily used as a food additive, it is pre-
sumably non-toxic. '

Further investigations indicate that other more potent materials
are available for tests of repellant effect during the coming season.
~Since many of the areas where Cornell grows breeding and testing material
"of corn are subject to extensive bird damage, we are hopeful that further |
investigations will produce an effective control. TR |

- - Ro Eo Anderson
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. CROW'S..HYBRID CORN COMPANY .
© 7 Milford, Illinois

1. Mutations affectlng carotenoid sxgthesis.

. Seeds of the Ml4 mutant and of the Chio 7 mutant described 1ast
year were sent to Celifornia for comparison with other known types..

:No report Has been received as to whether these are identical with other
* mutations of a similar type theat have- already been described. ’

2. Semi-dga;f.

The F2 generation of crosses between our lines and semi-dwarf ‘strains

" from Guatemala segregated for semi-dwarf this past year, and.the dwarf

plants were selfed. Crosses will be ‘made in 1957. One of the problems
with dwarf hybrids will ‘be weed control in the seedling stage. Chemical

_weed killers nay help solve the problem.
f?%;,'_"'ll.i&_ﬁﬁesz& o |

, We had one 11ne of twin-shoot material that was, homozygous for the
character this year. . We madé . ‘reeiprocal crosses "bétween single twin
shoot plants and single.- plants of a normal single—eared line to make a
more careful study of the mode of inheritanoeq

A Siberiag Kele) rn'

Ve obtalned some seed of 'a very early strain of Siberian corn from
Herbert Plambeck, Des Moines, Iowa who mede a trip with American farmers
to Russia. We selfed a number of the plants and divided the pollen to
make crosses on .our early inbreds. The crosses all set seed but. the
self's. did not. The only seed we got was from a sib-pollinated ear. I
made the pollinations myself and have no. explanation for the results.’
We will repeat the work this year to see whether there is some incom-
patability that prevents seed setting when the ‘plants are selfed. fQ;

.

5. Pollen regtogerg.

) we heve a large number of  lines that have been recovered from
crosses, with ‘Guatemalan, Puerto Rican and. Cuban varieties. These were

- all crossed on our male-sterile lines in 1955, . In 1956, we found  that

14 of these lines were good restorers of pollen. Further tests will
be made to see whether these are all carrying the same gene for restorer,

“We J. Mumm
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DE KALB AGRICULTURAL ASSOC., INC.
‘De Kalb, Illinois

1. Cytoplasmic Influence ‘on internode length in maige. -

I. .The sﬁﬁntiﬁg effect 'of cytoplasm on plant height‘has-been re-
ported in Epilobium by Michaelis (Advances in Genetics, vol. 6. 1954.

‘pp. 287-401) and also in Zea mays by Briggle (Agronomy Journal, vol. 48,

1956. pp. 569-573) and others. |
In 1955 and 1956 an attempt was made to determine whether this

_stunting phenomenon in maize took place in the tassel internode only or

if it was a general effect involving all internodes. Preliminary obser-

vations also seemed to suggest the possibility that one or more nodes

was actually missing 'in the cytosterile strain.

Fertile and sterile counteérparts of both S and T type inbred lines
and single crosses were grown in alternating rows. In all comparisons
listed in the tables below plants from sterile rows were compared with
plants in fertile rows adjacent to them. After the plants had obtained

‘their maximum growth and were still green, they were cut between the

lowest visible node and the surface of the ground, These plants were
then stripped of their leaves. 'Internode No. 1 is the distance in
inches between the lowest tassel branch and the uppermost leaf node.
Internode No. 2 is the length between the uppermost leaf node and the
next leaf node below and so on down the stalk., All internode lengths

. were measured but only the upper three including the tassel internode
are listed on the accompanying tables. o

~ A11 lengths and node numbers in the following data are aversge
lengths in inches of ten plants with'the exception of table A where
WE-9 F internode leéngths are the average of 20 plants compared with
29 plants in'Wf-9 S, Also, 12 plants of Wf-9 F are compared with 14
plants of Wf-9 T. In the single crosses, table B, the average inter-

“node lengths of 21 plants of (WF-9 x 38-11)F were compared with 19

plants of Wf-9 x 38-11)S.

II. The following tables show the comparison between fertile and
sterile counterparts of inbred and single crosses. Average interncde
length of 10 or more plants (see last paragraph in section I) is given
in inches, "S" and "T" refer to the cytosterile gsource,
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‘Table A.

WE-9 S
WE=9 T .
S
Table B.
We-9 x M14)S
WE-9 x 38—1;)3
Sum
F
Table C,
We-9 T
M4 T
W22 T
Sum
Table D.
WE-9 8
M4 S
W22 s
'  Sum

F

Internode No. 1
Fertile Sterile

1955 Data

Internode No. 2
Fertile Sterile

53

Internode No. 3

Fertile Sterile

707 617 375 AT 429 415
L 11, 75% - 0.88 0. 44
8.90 6,92 5,67 b 54 5.25 5,02
8,40 6.92 5,17 5.06 5.06 5,24
17.30  13.8, 10,84 9, 60 10,31 10.26
- 50,00% 2.92 1.00
 1956 Data
9,00 6, 67 4 85 3.99 4a 64, e 41
8, 26 7,57 5.45 4o 64, 40 89 4. 58
7. 89 7. 47 4o 66 be 45 450 4l
- 65, 66 4o 21 2,00
816 D 435  3.82 be25 407
831 714 5. 34, 417 5.15 4o 21
7. 69 7.79 _ 5.03 4,92 4,90 4. 90
24.16 22.13 14.72 12,91 14. 30 13,18
5.81 1.88 1. pz

o Significant at 1% level.
¥ Significant at 5% level,
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Internode No. 1 Internode No. 2 Internode No. 3
Fertile Sterile Fertile Sterdle Fertile Sterile

Table.E. - : o
WE-9 x ORG3)T  1L.34 937 7.0 5,97 6,66 6.3
Wf-9 x Pal.8)T  12.32 9.20 6. 80 5.97 6.52 6.16
WE-9 x 38-11)T  10.63  7.62. 6.42 5.68 - 6. 44 5.98
WE=9 x Hy)T - 12,27 9.83 7. 60 6,69 7.28 6.93
Sum  45.56 36,02 28,02 24,31 26,90  25.37
F 17, 58%¥ 7.7L% 183 .,
Table F, )
-9 x M4 S . 1L11 819 692 5.69 691 58
WE-9 x W22 S 11.10 9.7 7.08 6.55 7.07 6.96
We-9 x Pal.8S 1182  9.57 6.48 6,10 6, 25 6.46
WE-9 x Hy S 12,15 1.2l _7.17 7.39 7.15 7,67
Sum  57.15  47.12 3401  3L.48 3362 3295
F 11, 69¥* 189 .06

#% Significant at 1% level.
# gignificant at 5% level.

Cer e
P =

III, When the "F test" is applied significent differences exist in
the internode length of sirigle crosses and inbred lines between fertile
and sterile counterparts of both cytoplasms with the exception of the
inbreds in table D. 1In table E a significant difference at the 5% level
was found in the second internode of four single crosses involving the
T cytoplasm. No significant differences exist in internode lengths be-
Jow the 3rd dnternode down to the internode above ground. Whether or
not stunting takes place in the internodes of the root system below -
ground or in the floral parts other than glumes, anthers, and pollen is
not known. - . '

IV.. Slight differences in the actual number of nodes was also ob-
served between inbred lines and single crosses involving the S and T
cytoplasm. However, when the "F test" is applied these differences are
not significant at either the 1% or 5% level. The results from 1956
data are summarized in the following tables where each number represents
the averasge number of nodes in 10 plants. \

Jd L 30
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Table Go o :

WE-9 x MI4)S  T13,6 13,8 WE-9 x Oh43)T  13.2 135

55

S_- Type o - Type ¢ .
. |ertile Sterile - Fertile Sterile
W9 oo LW9 o 16 . 13,1 o127

w2 oot 12,8 1200 7 ia6 123

Swmo %7 T a3 368

A et ;“ F . ' s 0072 o : "‘ ::;" :.“'h'z A . 127

- - Eertile ‘Sterile . - . . - . Fertile. Sterile
WE-9 x W22)S - ¢ 147 . 141 WE~9 x Pal.8)T  14.8 14.3
WE-9 x Pali8)S - 15,4 ©  15.0 WE-9 x 38-11)T  15.0 14.6
WE-9 x 38-11)S 15,4 14.7 Wf-9 x Hy)T 144 14.2
WE-9 x Hy)s 153 bk S
Sun 744 72,0 . . sm 574 56. 6

F 1,38

R Lo -, . e e - Fo e
T Ve e e Coecan ST Tl v

Toring M. Jones ~ -

EAST AFRICAN AGRICULTURE AND FORESTRY RESEARCH ORGANTZATION
wo Kenya Colony, East Africa .

..., Piccinia polysora was first recorded in Bast Africa in 1953. '

_.Genétic studies, by seedling tests in glasshouses and breeding from .

plants selected in these tests, were undertaken at Muguga, Kenya; and
field,breeding.by‘cqllaborators~on,thre§ stations in Kenya, Uganda. and
Tanganyika. T ' o

__Qﬁiy:onéAphyéiologic iacé,1térﬁ§ﬁ.“ﬁﬁ.i”; hasAyet béén detected .
igsghe@field;ng“secOQd race, "EA,2", appeared in the glasshouses. in

. No.resistance to‘éithér}raéé:wés'fduﬁdvinfﬁn&,ﬁfricah ﬁaizé.f:5 ?
Through ‘the generosity of correspondents, .a -collection of over 200 maizes
from Central America snd the Caribbean area was assembled, In 45 of
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!
| ,
% these, plants showing the hypersensitive type of resistance were. detected, 4 ir

|

|

F True immunity was not found. '
i’i * Twé ‘genes conferring the hypersenditive resction have been recog- | Te
‘ nized.. Rppl, from the variety "Colombia 2" (AFRO, 29), confers reaction | ’

Stakmen system) to EA.1, but full susceptibility to EA.2. Rpp2, from a

Mexican 1ine (AFRO.24), and also probably from several other sources }
including certain plants of "Colombia 2", confers reactions. "O1" to "1 ‘
(necrotic lesions with small sori) or sometimes "X" (mixed) against

both races of P. polysora. Rpp2 is incompletely dominant; Rppl appar-
ently fully dominant, '

v ® >

uolv (chlorotic - necrotic lesions, probably close to the "O;" of the | ..;;

These two genes have been transferred by the plant breeders to a
number of ‘Bast African maizes; and in 1957 bulks of -geveral pure resist-
ant stocks will be available for issue to cultivators.

\
I
|

H. H, Storey o ¥f
Audrie K. Ryland . . :W

ESCUELA NACIONAL DE AGRICULTURA
B Lima, Peru’ o

w M W Vg g g M YOS

1

oo

1. Geographic distribution of pericarp snd cob color gene frequencies
| of Peruvian Highland cor

I

U

A survey of pericarp snd cob color gene frequencies was started in
1955, and is being continued at the present time on all collections
made in Peru, o :

rpe DAY

according to a conventional classification (Emerson, Beadle and Fraser's)
for pericarp and cob color alleles. While the survey is being made for
the initial purpose of studying.geographical variation in gene frequen-
cies, the distribution of the different corn races is disregarded and
counts are made on all collections from a given Départment, considering | .
for the time being only areas above 1800 meters above sea level. ' Later, |

the same data will be rearrangéd to provide information on gene fre- -

quencies within races, and in interaction with geographical areas.”

| e S 2
Five ears selected at random from each collection are scored
|
I

\

|

L e e pede N

Table No. 1 shows zygotic frequencies for some of the Sierra R :
(Highland) Departments of Peru, without discriminating for altitude |
and races. Evidence appears there ‘that Ancash is a center for Pl =
| : (reddish-broun pericarp), while Ancash, Apurimac, Ayacucho, and
’” Huancavelica have a very high frequency of a L (brown pericarp). We
may also point out the high frequencies of B¥T in Cuzco end Cajamarca
(nqtice slso high frequencies-of A in these two Départments),'which”’
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indicated an entirely different pattern of selection (against pericarp

e cted. ‘ |
color) in those regions‘A;l S . e I

g- ] g‘ ?gble,l;x Zygotic frequencies ‘of pericarp ‘and cob color alleles._;fj:: }
ion E o o . ‘ _ , o *
e

m a

#
we

r- S ' 0,11, 0.013 0,025 —- 0,021 0,037 0,033 =--

‘}
s Ancash ”Aﬁurimacxé&géﬁchb-Gajamarca Cuzco Huancavel ' Junin »’Pﬁné' .
et GRS e S b bl |
. , |
8Pt 0.421  0.434- 0,675 0,300 - 0,177 : 0.397 0.328 - 0,193 |

K 0.465° 0,552 0,300 0,700 0,800 - 0.566 ' 0,639 0,806 .
|

T 0,577 0,486 - 0,725 0,335 0,237 0.452 0,409 0,207

¥ 70,044 ..0,105 . 0,050 . 0.150 0,029 0,105 .0,098 . -=-. L
0.052 0,092 0,100 0,400 0,410 0,288 0,229 0.483

r 0,179 . 0:14 0,035 - 0,187 0.037 . 0,098 0,010 il

.. 0,075 0,052 0,050 - --= 0,028 0,009 0,033 0,034 |

0,031 0,092  --- 0.125 0,072 0,082 0,131 0,172

> 0,019 . Q026  —w: e=2 0,014 0,023 . == e 1

sigt~-

Y0,021 === 0,050  Zee 0,022 0,005 == —mm |

Les ] ¥ ﬁgﬁff allelé;:undescfiﬁed yet. E  ;'Q>_ :{v' e

FRC

Association between imbrication and pericarp color in Peruvian i
Highlggg corn. i

b closed that within collections originating in nine Sierra Departments |

. there‘was a positive and highly significant association between those |
Ao characters, in the sense that ears with high score for kernel o M
inbrication were more likely to be colored in the pericarp. '

. . L ‘

‘A-study of association between imbrication and pericarp color dis- !

ser's) |

for

1en-
nd

:igg, | ‘j-mTable-Z;’ Association*between imbricgtions and'perlcarp color;j“nltif ¥

] Observed - R
I Score for Pericarp Color Expected  Increase of Observed
t  Imbrigstion ~ Yes - - No_ . Yes Yes over Expected
.. 0 . 630, 767 . - 6985 . -9.8% .. !
-1 102 53 77.5 - L6% .. f
] 2 1 147 75 111.0 32,4 % - o
e ] 1 2 €6 33 49.5 33.3% .
ca. ] 4 3 8 1 Le5 77.7 % i

Xz = 3L, 35%% defe =5
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| ' Dlscriminating between three pericarp colors:.. brown, red, and
reddish-brown (Table 3) there was evidence in favor of a positive
association of red pericarp and high score for imbrication. Studies
within each Department for the same associations have been carried on,
k and will be published elsewhere. These data might serve to support the

{‘ - “hypotheésis that primitive corn in the highlands of Péru, which was high-
i ly imbricated, had a pigmented pericarp, probably red. -This is also

\{ ~gupported by findings of ears of corn in pré-Ihca graves along the

| Peruvian coast, where red pericarp and high imbrication were dominant

assoclations. .

\

|

|

|

Table 3.  Association between specific pericarp colors. and imbrication.

| Pericarp .. B - . Imbrication L )
| Color . T . K 12 .3
L  obs. 95 10 26 18 1

Red - =~ Bxp. - 98,47 11.99 23,97 - 1151 © 0.94
K -, Dew. . "'30 47 «1,99 2¢03 ) 3.49 : . 0'06 :

o “oObs. 283 27 57 27 3

Brown © o Exp, - 266,07 32.39 64,77 31,11 " 2.54
Dev.‘ 160 93 ) "'5‘39 ,"7. 77 "40 11 ) 0. 46' .

} v g e Obge v AL e o A9 7. L0 -

_ 0.52

brown Dev. 13,47 7377 5,74 0.63  -0.52

Reddish- Exp. 54,47 6,63 13,26 6&37‘.H;

X? = 19.808%%  ag -8

A88001at10n between cob color and endosperm color and texture.

A high assoclation between red cob color and yellow endosperm
|

exists both for floury and flint highland Peruvian corn, the same being
true for white cob and white endosperm. As for reddish brown and brown
cob colors, they are well below expected zygotic frequencies when flint
|
ll

in association with floury endosperm are very high, regardless of
endosperm color.

\
|
! . The significant deviation from randomness in the assoclatzon of
i ‘thesé charactérs might lead us to confirm the hypothesis that there is
4; a high positive selection pressure (presumably human) in favor of some
| phenotypic assoclations.
|

endosperm.is present, but, on the other hand, their zygotic frequencies
|
!
1
|
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Table 4. Association between cob .color and endosperm color and texture.
Percent increase oyer,gxpectéd;zygotic frequencies.

Endogperm
Cob Color ~ Flimt .. o . .. Floury. »
Yellow White Yellow White
"Red” 50,0 -40.7 29.4 =220
‘White ¢ <13,7 © Shid -32.1. 1.6
Brown "200,4 "'32-7 ' 15-3 ‘ o 130 5

Reddish~Brown ~59, 8 -91,9 42.9 42,5

4. Studies on corn from archaelogical findings.
' .k survey and study of archaelogical corn material stored in public
and private museums, as well as that from new digging, has been continued.
It can be stated that, before the Spaniards arrived in Peru, .the. natives

had at least the following recognized races under cultivation in the
Coast: (a) Mochero, (b) Pagaladroga, (c) Confite Punefio, (d). Alazén.
Alazén appeared in a later period, as did also an 8-rowed corn, either
‘a8 'a ‘derivative  of Pagaladroga or as an introduction from the highlands,
via Tishusnacoid influence, in pottery of whose period in the Coast, it

has:'been ‘found as mouldings. -

::"‘Piriéinpo (Cut1er's Coroico) a present-day jungle ¢prn was found -
ulded in, three pottery vases of the Muchik cultire of the northern

. Godst, indicating that this race was in existerice at that time (before

SOGLA,D.)faﬁdfwas known, pt’leastlinqidéntallj,_to coastgl‘pgoplé.

- From their seeming resemblance to modern races, ancient coastal
corn plants should have been rather short (around 1;50'meters), with
one to two ears well covered with smooth soft husks, early (four months
to maturity), and highly drought resistant.

Al ear shape and size variants of coastal archaelogical corn hawve
been found in self pollinations made on the variety "Blenco Local de
Lambayeque", 'a representative of the race Mochero. ST

‘Alexandeerfobman»
Wilfredo Salhuana = -
P. C. Mangelsdorf -




HARVARD UNIVERSITY
Cambridge, Massachusetts

1. The blotéhing system involvirg the o locus.

Thres of the four genes involved in the blotchlng system which
causes color to develop in the aleurone in the presence of recessive ¢
have now been located on the chromosomes through backeross linkage
tests. The data follow'

”“Nﬁmbor oflindividualé ' ‘ 'Reoombinéfions
Row Genes XY Ty xY Xy Total  No. Percent

18,  BhSu 169 - 148 130 198 645 278 - 43.1
18  BnY 378 168 158 30, 1008 326 32,3

181 BhWx 248 306 300 245 1099 493 bhe 8

The Bh gene. on chromosome 4 shows very wiak linkage with De~ss t“l
Since this locus appears to be on the short arm of chromosome / (Bianchi)

' it is probable that Bh is on the long arm. Rhoades (MNL, 1948) has

already shown that the Bh on chromosome 6 is closely linked to Pl and,
therefore, is on the 1ong arm of that chromosome. Since the Bh locus

on chromosome 9 shows 44.9 per cent of crossing over with wx, “it could
be on either arm and, if on the short arm, is probably near Yg. If this
is true, then the experiment reported by Rhoades (MNL, 1945}, in which
he found less blotching in the aleurone of kernels carrying a chromosome
9 deficient for the ¢ locus than in kernels with normal chromosomes,

may involve the loss of the Bh factor on chromosome 9 and thus represents
a case of dosage differences Cwith respect to Bh factors rather than an
indication that i<l is mutating to S. :

2. - The blotchinggsvstem affecting the r locus.

Three of the five or more loc1 involved in the- system in which
blotches of color appear in the aleurone in the presence of recessive
r have been located through backcross linkage tests. Two of the genes
- are linked with Su. Earlier data had indicated that two of the genes
in this system were linked with each other. This occurred in modifica-
tions of 9:7 ratios as follows: -

'
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Ear | Totalk o No. Bh Percent Bh |
2415-1 582 401 | 68,9 |
: -2 513 . 317 61.8
ich - 4 - 372 ot 24,9 66,9
sive ¢ i R43=3 409 267 65,3
1 Totals 3187 208, 65. 4
rcent 8 o , e T - .
. J - ~ This deviation from the 56.75 percent of Bh seeds expected in u .
43.1" = E normal 9:7 ratio can be explained in terms of linkage between two Bh
2.3 ’ i factors on the same chromosome with crossing over of the order of 25
? - There is no doubt that one of these Bh loci is on chromosome 4, as
the following data from backecross linkage tests shows
éBiapchi) Number of Individuals Recombinations
la:nd, Row Genes XY | Xy X  xy Total No. Percent |
Locus » o T ‘
could S 18  BhsSu . 262 205 204 261 932 409  43.9
If this | ¥ 189 Bh Su 325 211 156 322 1014 . 367 ‘36,2
which | o ) Lo ~ o ‘ :
romosome - Totals 587 416 360 583 1946 776 39.9
epresents |
han an ' b . o o
Since the two Bh loci are linked, and one is definitely on chromo- |
‘gome 4, the other must also be on chromosome 4 and may show strong v
linkage or weak linkage with Su depending on the sequence of the genes. |
- The data from two ears in which Bh-bh segregated in a 1:1 ratio, and
| Su-su, in a 3:1 ratio, follow: , SR
ich - ‘ , -
ssive . s ——— — '
genes ] o S Ear =  Su Bh Subh  suBh su bh = Totals |
renes j L ’ o L ., }
lifica- : a i a 178-1. 95 116 35 54 300

1-2 153 157 45 53 408
Totels 248 273 . & 107 08 l
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: ation from independent inheritance is not significant, al-
thoug&%ﬁg%?iéiin both ears a higher percentage of Su seeds in the Bh
The da;t'a‘ so far available indicate that the sequence is Bh, Bh, Su,
and that it involves a total map distance of the order of 80 units.
This suggests that both Bh genes occur in the long arm of ‘chromosome 4. |

The third Bh gene in this system appears to be linked with FL.
Following are the data from three backcross ears:

Mumber of Individuals Recombinations

Row .  Bh Fl Bh f1 “bh Fl - bh f1 Total‘; j - No. . Percent
190, a1 @95 75 | 26l 1072 502 468

If the Fl gene is the ofre on_:éhrbinds,fé,me ‘2, then Bh is almost cer-
tainly on theshort arm of this chromosome, near the lg locus. Crosses
have been made to test this possibility.

- - Since the two blotching systems involving the ¢ and r genes are -
similar in their menifestations, and ‘since both involve a locus on
chromosome / with 40-45 percent crossing over between Bh and Su, the
question arisées whether the two systems have loei in common. . In pre-~
liminary tests, in 1955, stocks lacking one Bh gene .in the ¢ system were
crossed with stocks lacking one Bh in the r system. The F1 seeds were,
of course, completely colored because of the complementary action of €

and R. Blotched seeds appeared in the Fzg-in about one half of the

progenies. .This indicated that. stocks from one system were carrying Bh
genes of the other, but did not prove.that the Bh genes themselves were
identical since many stocks which have no.blotching do earry one or more
Bh genes. R T I

A more critical test.was made in 1956. Fifteen.different stocks of
the composition ge rr but carrying all four of the Bh genes of the ¢
system, were pollinated by two stocks-of the r-system,-each ‘lacking one
Bh gene. It was assumed that if only part of the. fifteen stocks carry-
ing the four Bh genes of the g system were capable of producing blotches
in crosses with stocks lacking one Bh gene in the r system, then it
could not be concluded that the two systems had genes in common. But
if all of the stocks carrying the four Bh genes of the ¢ system were
cgpable of -completing the r system, then there -would be-at least a
strong indication, if not final proof, that one of the four genes in

the ¢ system is identical with one of the five or more in the T system.
-




M1 fifteen of the crosses with row 162 showed blotching. A1l
fifteen of the crosses with row 163 lacked blotching. .Other tests '
"showed that row 162 involves the same Bh gene as rows 188 and 189 above,
_in which linkage of Bh with Su is shown. :

f’ = . Our conclusion from the data now available is that the two systems
ne e have a Bh gene:-on chromosome 4 in common. Further tests could show,
" however; that there are two distinct Bh genes on this chromosome - one
| involvéd in the ¢ system, one involved in the r system - and that these
two genes are so closely linked that crossing over between them is rare.
;;;; L. The blotching inhibitor appears to affect both_systems,
sent In last year's News Letter it was reported that the inbred- Conn.
P39 carries an inhibitor of blotching in the r system which is closely
8 . linked or allelic to one of the Bh genes., The question is whether this
' gene also inhibits blotching in the ¢ system. To determine this a stock
cerrying all four of the Bh genes in the ¢ system was crossed with Conn.
P39. The Fy seeds were Cc Rr and completely colored, The Fp seeds
er- segregated. in a 9:7 ratio for self-colored and colorless or blotched.
Sses If the F; was heterozygous for all four Bh factors, then 31.6 percent
(815175 ratio) of all cc RR/Rr seeds should be blotched (31.6% x 75%
x 25% =,5.925%).' If the inhibitor from Conn. P39 suppressed blotching
in the ¢ system, then only one fourth of this percentage (1.48 percent)
blotched seeds should occur. The data from six ears follows .
'e l . . ' - . . .
Number of Kernels Percent
f:_ Totel  Colored Blotched  Colorless blotehed
were 2219 1221 49 949 22
ere, . . : . I :
f C
g Bh The percentage of blotched seeds, 2.2 percent, is nearer the per-
were centage expected, 1,48 percent, from the action of an inhibitor than -
mqre the 5.9 percent expected if the inhibitor does not act on this system.
f 'The inhibitor of blotching has no discernible effect upon the
ks of 8 development of self-color, but the chromosome 9 inhibitor of aleurone
gone . = color, the I gene, completely inhibits blotching.
rry- | . . S ‘ |
tehes . 5, The possible utilization of Bh genes in the classification of maize.
Pt | The four Bh genes in~th§ ¢ system and the five or more Bh genes in
© the r systemmay prove to be quite useful in the classification of races,
.  varieties and inbred strains of maize. If the maize in question is
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recessive for both ¢ and r, it is very easy to determine its genotype
with respect to.the Bh genes by simply crossing with a series of stocks,

"each one of which lacks one of the Bh genes. If the stock being tested

is not recessive, then an F; plant to furnish the Fo endosperm generation
would have to be grown. In either case, the tests for blotching will
also tell the genotype of the stock with respect to ¢ and r so that the
genotype for ten dlfferent loci can be determined from nine ‘different
polllnations. This - assumes that the two systems have only one Bh gene

11’1 common. ‘

Stocks which prove to be identical or nearly so in these ten loci
are very likely to be closely related.

é. "Hs1f=tuni0ate'frém Peru. Ecuador and Paraguay.

The half—tunicate character, which originally occurred as a mutation

"in one of our tunicate stocks, has been picked up in collections from
"Peru, Ecuador and Paraguay. When repeatedly backerossed to the "inbred’

A158,° the half-tunicate from these exotic races is indlstlnguishable '

from the mutant half-tunlcate. Half-tunicate is especially common in

the Peruvian coastal race, Perla,” Mr. Alexander Grotman of the ‘National
School of Agriculfure near Lima tells me that 1-2 percent of the inbred

strains 1solated from this ‘race are segregatlng for this character._

Half-tunicate should not be confused with papyrescent, another
character involving prominent glumes described in this Ietter, which
also occurs’ 1n South American-maizes - -

R T

b temem s mRewaas s s s b B Faeo s es t et oy

7. &n inhibitor of half-tumcate. e e

Ve have for some. years past agsumed that pcd corn, if it is the
ancestral type, is not inherently monstrous and that its frequent
monstrousness can be explained in terms of a relict “wild" gene super-
imposed upon the genetic -background of. modérn, highly domesticated
meize. On this assumption, we have selected for modifier complexes -
which would reduce the expression of the tunicate character; and we -
have found such complexes to be especially common in the pop corns.
This in itself is- s1gnificant since the pop corns as-a class are’ the
most primitive types of maize extant. ' o =

We have now found that, in addition to the complex of minus modi-
fiers for tunicate which many pop corn varieties carry, there are in

. some_varieties of pop corn a gene which strongly inhibits the expression

of half-tunicate. This gene, which in preliminary tests appears to be
Tinked ‘with Y on chromosome 6, has so far been studied _only in half-
tunicate stocks, it is recessive and acts only in the homczygous con=..
dition. It causes tuﬁnuﬁ to act like tuBtu and it renders tuhtu ‘almost
indistinguishable from . tu tu.
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We have crossed the inhibitor with Tu stocks. If it has a similar
effect upon these, as it almost certalnlg will then the genotype Tu Tu
should become more or less similar to tulltubl in ordinary stocks and
should not be monstrous.

That'a major inhibitor of the expression of genes at the Tu locus,
as well as minus modifying complexes, should be found in pop corn vari-
etles, which .are primitive in other respects, is highly signiflcant and
is probably more than mere coincidence.

-Paul C. Mangel édorf

8. Genotypes iﬁﬁoiving the Tu-tu locus compared in isogenie stocks.

In an earlier News Letter (1953) we_ compared a number of genotypes
involving the Tu-tu locus in characters of the ears and tassels. However,
the stocks then available were not completely isogenic and not all geno-
types were included.” We now have data involvihg a comparison of six
genotypes.in isogenic stocks resulting from repeated backecrossing to the
inbred A158, These are shown in the table on the following page.

A study of the data show that four profound changes of obvious
evolutionary significance are involved in the transition through the
genotypes from Tu Tu to tu tu. :

A. The terminal inflorescences, the tassels, decline and the lat-
eral inflorescences, the ears, gain in prominence. The fact that the
gain in weight of the ears (line 11) greatly exceeds the loss of veight
of the tassels (line 1) suggests that the shortened lateral branch is
more efficient in laying down dry matter than the terminal inflorescence.
Indeed, it may be this fact whlch renders malze more productlve, on the
average, than any other cereal, '

B. The ratio of pistillate and staminate spikelets in the tassel
is drastically changed (line 10).

C. The central spike of the tassel becomes relatively more prominent

at the expense of the branches (1ine 4). Since the ears are the counter-
part of the central splke, this change accounts for the fact, previously
noted in other studles, that branched ears are more common among tunicate
stocks than emong non~tun1cate.

D. The rachlses of both inflorescences become more prominent at
the expense of the glumes (lines 6, 8 and 15-16). This is especially
significent in the ear, since a large rachis offers a greater grain-
bearing surface and at the same time is capable of containing a larger
system of supply. These facts are reflected in the increased number
and weight of the kernels and the higher shelling percentsge (lines 17-19).
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.. There is little doubt that changes of the four types described above L
have occurred in the maize plant during its evolution under domestication. L(;
It cannot-yet be proved that such changes were wrought by genetic changes il
at the Tu-tu locus, but it would be strange indeed if this were not the
case. At least no other locus has yet been discovered in maize which is ;
capable of so drastically .changing the maize plant in the direction of
greater usefulness to.man. . - o T N T

‘Paul C. Mangelsdorf =~
- Helen P. Mangelsdorf:

9 ,Mutgtionﬁrate§3inateosinte éégivati#es.
In previous News Letters we have recorded the occurrence of a wide
variety of mutations in modified strains of the inbred A158 in which

one or more teogsinte chromosomes have been substituted for maize chromo-
somes. No mutation was ever observed in the original inbred 4158,

During the past year we have conducted a controlled experiment in.
which the mutation rates for seed and seedling characters of the teosinte-
modified strains were compared directly to the original strain.. In 100
ears of A158 there was:.one mutation to defective seeds. In 435 ears of .
teosinte derivatives: there were 32 mutations involving 12 defective |
seeds, one brittle ehdosperm and. 19 seedling defects of various types.

- The mutations which have now occurred in the teosinte derivatives
include most of the categories of inherited defects found in open-
pollinated maize: gametophyte factors, defective seeds,. chlorophyll
deficiencies (albinos, virescents;1stripes), brittle and sugary endo-
sperm and dwarfs. o T R 'L

"Paul C. Mangelsdorf
Walton C. Galinat

10, Papyrescent msize. o e ~ g ‘

The dominant gene which produces this glume character has been ‘
| designated previously as "pseudopod" (Pp) (Galinat end Mangélsdorf, MNL,
- v1955§ but it now seems more appropriate to use the hame "papyrescent® i
| 8 and the symbol Pn in order to call attention to its papery character )
. and its similarity to the “papyrescens" character of Sorghum (Rangaswemi) 1
| A as well as to avoid confusion with the symbols for heterozygous peri- ‘
& carp color (Pp)..

B When we first obtained the Pn character from a Peruvian variety, -
8 it was closely linked to another mutant form resembling branched silk-
less (bd) reported as near the long arm of chromosome 7. The associated
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mutant in our stock has now been definitely located on chromosome 7 by

" use of E. G. Anderson's a~b translocation tester for that chromosome.

Although' we have grown families from about 30 Pn ears, we have only ob-
talned one cross—over between Pn and bd. :

The Pn mutant is characterized by prominent but defective glumes
which consist largely of undifferentiated parenchyma cells. When the
Pn glumes dry down during finsl maturation of the ear, they shrink to
a thln, almost transparent, layer with the vascular bundles becoming
prominent ridges. The glumes do not contract much in length and continue
to partially cover the grains. At maturity they are papery and brittle,
and are distinctly different from the glumes of tunicate maize or the
normal glumes which serve to protect the caryopses of other grasses.

Walton C. Galinat
Paul C. Mangelsdorf

11. Half-tunlcate teog:.nte= 8 pgssible "sxgthetic" prototype of maize
and Trigsacum. o '

The- structure of- helf-tunlcate te031nte fits the theoretical re-
quirements for a common ancestor of maize and Tripsacum. AMlso the
general structure of this synthetic derivative approximates a typical
condition for the Andropogonease. The resemblance is closest to
Elyonurus tripsacoides. The slender rachis segments of half-tunicate
teosinte differ from those of Elypnurus by the presence of a shallow
cupule in the former and its absenceé in the latter. This cupule (or
adnate~prophyll: part of a cupule) is a definitive character separating
the Andropogonese from the American Mavydeae.

If maize and Tripsacum had such a common ancestor, then evolution
toward these species could have followed certain general tendencies
which are prevalent in the grasses. The evolution toward primitive
maize from our synthetic common ancestor would have involved longitu-
dinal compaction and reduction to unisexual flowers. The factors for
a polystichous thickened and continuous rachis in modern maize appear
to represent acquisitions made chiefly during domestication as is
suggested by recent studies on primitive archaeological maize. In the

- evolution: of Tripsacum, reduction would have proceeded toward solitary

instead of paired spikelets in the pistillate region. Also there would

“have been specialization of the cupule and outer pistillate glume as

integral parts of a new protective device;’thevcupulate fruit case.

12. The effect of weak tunicatg alleles on the exgression of the
Vg gene.

A collection of weak alleles at the tunicate locus has been assem-
bled in isogenic stocks (Mangelsdorf, MNL, 1953) and these are now )
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‘being combined with the vestigial glume (Vg) gene for comparative studies.

7 by One of these from Mangelsdorf's collection came from Chapalote maize and
fme.b it modifies the expréssioh of the Vg gene in a manner identical to that
y ob= of the Chapalote factor which was isolated independently (Galinat, MNL,
1955) and is presumed to be the same gene., Weak tunicate alleles derived
. from other races (Wilburg Flint, Guatemala 197, and Mexico 1740) tend to
b have a similar, although less pronounced, effect in restoring. tassel
¢ to ‘glumes to Vg plants bearing glumeless ears, LT '
ing 2o o o .
ont e ' 13. Anminus-medifier for the Ve gene from Nobogeme teosinte.
s ,
the During the course of incorporating the Vg gene into Nobogame teo-
S sinte, a minus-modifier which restores tassel glumes to Vg plants was.
encountersd in heterozygous condition*in-the-recurrent parent: ~'This
modifying factor, which appeared in 50 percent. of the ¥g plants in the
BX~-3 generation, could only have come from teosinte because any acciden—
tal outerossing to maize would have been readily apparent. Previous
. crosses to teosinte involving the Fy and first two backerosses yielded
8128 essentially glumeless tassels, indicating that not all plants of Nobogame
teosinte carry the modifier, When the Vg teosinte plants with long
tassel glumes were outcrogsed to nofmal (non-tunicate) maize, normal
re= ~ tassel glume development reappeared in 50 percent of the.Vg progeny.
’ * Thus this modifying factor is dominant, . Its.effect on the expression .
cal of the Vg gene is quite simflar to that of the tunicate factor’ from
Chapalote. . : e o :
ate
oW S
or
ting
tion was observed in 18 out of 22 related families of 30 seedlings each, It
s océurred at variouws frequeénciss ranging from 3 to 63 percent. The
:u average frequency was 18 percent, ° o T
for . If such bifurcation is inherited, the penetrance of the genes is
ear not complete or uniform. Perheps the double midrib in this leaf ‘results
from an intergrading influerce between that which normelly résults in
the the development of two main ribs in the coleoptile and the single mide
tery | 2 rib of most other leaves. Socmetimes this bifurcation will extend to
zguld | = several leaves or, more rarely, the shoot itself becomés invélved, ..
15. . : .
A waxy bloom occurs on the upper side of the léaf blades in these
narrow-leafed mutants as it does in certain other grasses (sorghum) as
ssém well as on the narrow leaves (the lowermost or seedling leaves§ of

normsl maize. Pubescence replaces the bloom on the broed, more distal
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' 1eaves in normal maize. When corn-grass leaves are somewhat broader

than those of the original grass-like extreme, as may result from minus Ny
modification, then the upper leaves have streaks of bloom interspersed

with pubescent areas,

Another peculiarity of the original grass—like type of corn grass
plant, which has not been recorded previously, is a convex rolling of
the leaves. The direction of this roll is opposite to that which occurs
in normal leaves which have been subjected to drought.

Weltom C. Galinat -

16. Further czzoiogisal studieg.bf’ms_g_-teosinfe derivatives.,

Matsrials and techniques used and some of the resilts of the cyto-
loglcal studies of maize-teosinte derivatives were reported in last
year's News Letter. The following is a brief account of additional
studies. ‘ .

A. Asynapsis: Asynaptic ‘configurations varylng in size, shape,
location, and the chromosomes involved were observed at pachytene.
Invoélved in this type of irregularity were chromosomes 1 and /4 of Florida
tsosinte, and chromosomes 8 and 10 of Durango teosinte,

B. Non-homologous associations In the derivatives of Durango
teosinte foldback types of non-homologous association involving chromo-
somes 2, 4, 5 and. 8 were observed, while in Florida-teosinte derivatives
non-homologous association between two-differernt pairs 1nvolving chromo-
somes 7 and 8 were found. The length of the chromosome segmeénts within
various non-homologous associations varied in different collections,

‘C. Chromosome knobs: In Durango—te051nte derivatives additlonal
knobs were recorded on chromosomes 2, 5 and probably 8, In Nbbogame-'
teosinte derivatives an additional knob was present on chromosome 4.

D. Inversions: Since the last .-report a terminal 1nVersion on the
short arm of chromosomes 8 was found in three more progenies of Durango-
teosinte, At diskinesis the chromosomes, heterozygous for this inver-
sion, usually did not pair normally. Among 151 cells studied in the
progeny No, 5913, 29 had the two chromosomes completely dissociated and
acting as univalents, In the remaining 122 cells somé of the chromosome
8 bivelents were associated only at one end, Bridges and fragments at
anaphase I or early telophase were found. However, frequencies of the
appearance of bridges and fragments were very low (see table).  Further-
more, no bridges were recorded at anaphase II among 1090 cells studied.

It was also observed that at anaphase I the heterozygous chromo~
somes 8 frequently underwent precocious division. These early-divided
chromosomes were always found persistent in the center of the cells,
while the other diads had approached the poles.




58

curs

L0 -

>rida

10~
ves
mo-
in

1

..irregularityu

Mumber of bridges and fragments found at enaphase I in the progenies -of
maize-Durangd teosinte derivatives which are heterozygous for InSL

by

. " |'no bridge |1 bridge .- |1 bridge: |1 ‘bridge. |2 bridges
Progeny | no fragment |no fragment |1 attached |1 free' - |no fragment
G A B , .| fregment - fregnent
si1 | e | s | .1} 75 -0
5913 353 4 1 6 1 8 0 .
5915 567 % |1 EE N -
519 | 400 f 4 f- 0 o2 L L
Totel. | . 1958 .| 47 8 6} 1
Percent ‘| SRR . : o . . R ST P o
of otal | 96 | 23 | 03 {13 |  0.004

CEE ST S

E, ' Binucleated sporocyte. In the progeny Nb., 915 of & Durango-
teosinte derivative several sporocytes were found to have two nuclei at
mid-prophase of meiosis. The two nuclei were different in the stage of
division in all of the cases. These two nuclei were undergoing prophase

" membrane. Perhaps caryokine31s accompanied by a failure of cytokinesis,

just before the sporocyte lelSlon, may result in this kind of

A 3 .';a,..
- R PP A e

F. Heterochromatic fragments. Severel heterochromatie fragments,

f_smaller than regular B—chromosomes, ‘were observed in two progenies of .
*"Floridadteosiﬂte ‘detrivatives and one prggeny of a Nbbogame-teosinte ‘

derivative. At pachytene these- heterochromatic’ fragments had. an average
length of less than 20 m, and they varied in configurations, although
most of them sppeared to fold back upon themselves._ A1l of them occupied
8 relatively peripheral region of the cells. Meanwhile, thé other chromo-
somes of the cells in which these fragments were found, appeared normal,

. no translocation, deficiency or ‘any other chromoseme alterations could
be identified. -~ . r )

.

A11 of the chromosame irregularities such as asynapses, non-

;hbmologous associations, binucleated sperocytes and heterochromatic
,_fragments described above were not found in the checks, It appears

certain that these irregularities were 1nduced by hybridization, bebween
maize and teosintes. The additional knobs present in both Dnrango— .
and Nobogamé-teosinte derivatives were undoubtedly inherited from ”ﬁ‘fu
teosinte!" : . - ST
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17. Cytological observations of the 1 hzbrlds betﬂeen malge and
Nobogsme teosinte.

Cytological study was made on the F1 plants of reciprocal crosses
of maize (Wilburs Flint) and Nobogsame teosinte. It was consistently .
found thst, at pachytene, all of the chromosomes from Nobogame teosinte
‘are equal in léngth to the chromosomés from maize, despite ‘the fact that
in the parental Nobogame teosinte, chromosome 6 was found shorter than
the aVerage chromosome 6 from maize. ;

At pachytene, when any two homologues are heterozygous for elther
a terminal or an internal knob, the knob-bearing chromosome always
appeared longer, at least for-a knob length, than its partner., Such
was the case for both chromosomes 7 and 9 in the present study.

A terminal inversion on the short arm of chromosome 9 was observed.
The length of the inverted segment is approximately one-third of the
length of that arm. In addition to a less frequently found ring-shaped
configuration, the arms heterozygous for this inverted segment, often

- formed a V-shaped figure.

Centromeres of all the chromosomes in the hybrids were not so
ea311y identified as they were in the parental species, suggesting that

hybrldlzatlon may perhaps have. some. effect on the centromere organlzatlon.

18, Internal knobs on the chromosomes of_ two tropical forfis of Tripeacum.

Inflorescences of the two tropical forms of Tripsacum were collected
by Dr. William Hathaway in Colombia in the summer of*1956. Taxonomically
one form probably belongs to Tripsacum laxum Nash, the other, probably

' to T.laustrale Cutler and Anderson,

Cytologlcal investigation of the forms showed that in addition to

‘“tefmlnal knobs,  internal knobs are also present at pachytene. In the
"clones of T. laxum there are three chromosomes, probably 3, 5 and 8,

having internal kn knobs on the long arm. Only chromosome 8 has an internal
knob on the long arm in the smears of T. australe.

Pachytene chromosomes in Iripsac laxum were very sticky and diffi-
cult to identify. Chromosome behavior was extremely irregular at both
anaphase I and anaphase II. Mitotic chromoscmes in the tapetal cells of
the enthers proved superior to pachytene chromosomes for. chromosome
count in this species. It was found that there are 54 chromosomes in
such cells, This particular clone of T laxum is therefore triploid.
Meiosis in the clones of T. australe is regular. The number of pairs
of chromosomes was counted to be of 18 at both pachytene and diskinesis
stages., Therefore, the clone of this species is diploid.

Y. C. Ting

-
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Department of  Agronomy

1. Linkage of the S factor of the "Kxg"_tzge.of male §terilitx.~;

The § factor of the "Kys" type of male sterility (Schwartz 1951,
Bauman 1956) has been tested. against.a number of genetic: testers to
determine its linkagem;e;ap;onship. ‘The crosses made. vére as. follows.'

Msms 85 AA  x  MsMs SS aa R
(male sterile) ztester) -

Fq Mg-- Ss Aa
(partisl pollen plant)

The Fy with partial pollen- was used in reclprocal backcrosses to
the tester: Depending on the direction of the cross, the follow1ng
genotypes may be expected in the B.C. progeny: '

Fy_used as male  Fj used as female .
Ms-- SS Aa . Ms—— SS Aa
Ms-- SS aa Ms-~ SS aa
: B ~ Ms-- Ss Aa (partial’pollen)
MS-— Ss aa ( : )

When the Fy is used as the male parent, the gametes with 8 are non-
functional; in the case of linkage of gene A with.g, the transmission of
A will be reduced, the reduction depending on the proximity of A to s.
In the reciprocal cross the linkage of g and A may be ascertained by the
non-random distribution of plants with partlal and normal pollen in the

Aa and aa progeny classes.

The tests with all but chromosome 2 linkage groups were negative._
In the case of lgj and gl, (chromosome 2) the followzng phenotypes were
obtained when the F; was used as the male parent: 3 133, 1lgy3 2055
Gl.: 113, gl s 225, All plants tested had normal pol en, U81ng the Fy
as“the femal& parent, 1 : 1 ratios. of Lgyiley, Gl2 , and Fll.fl
were obtalned. On the baSIS of 893 plants from two cgosses inVolving

.lgl and gl,, and 289 plants from a cross 1nv01v1ng 127, ‘g_,g and _;%
4 11.

the follow1ng map distances were calculated: &- l s 13,
4

50 87’ _gl"'ﬁo 61, 25, g__z"‘fll. 37. 02, g_z"s . 47. and fll-s . 100 38

The map values for lg,, 2 and fl, have been established at 11,
Yﬁ%oades 1950). ~The position of s may there-
fore be mapped in the vicinity of 78 on chromosome 2.

Wolf Prensky
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‘Three ‘point batkcross data were obtained’ from plants homozygous for
In 3a, Since Rg is not® included in: the: inverted segment’ the linear
order in  the invérted’ chromosome’ should be Rg' A Lg ‘instead of the: usual
Rg Lg A order.

in Bz AL X rg 1g a pollen

In 3a rg a 1g . }
(@ (@ @ @ (2) (2)'- (1=2):. (1-2) Total
Rg rg Rg rg Rg rg Rg rg
A~ a8 8. oA . A a .- a' - . A
g -l g lg - lg g g  lg .o
317 279 123 126 191 - '*19‘5 ' 52° 52 1335 °

Recombinations .. Rg=A = 26,43 -
‘ A-Lg = 36,7%

Sibling plants of the above tested 1ndiv1duals were heterozygous
for the Gl, locus rather than Rg, Using these plants as pollen parents
the follow wing backcross data were obtained'

:'=~g11’ga'.v--X* Injagldie

.- In3aGlalg’ - . .
@ @ W @ .,'(2). (1-2)  (1-2)  Total
gl Gl gl ‘@ gl Togl .Gl ‘ s
A a a A A a a . A
g I8 g gl gk
15 254 M 64 174 158 .27 (40 . 1063
) ; Recombmation. Gl-A = 19.0% ‘ .
RIS A.Lg 37.5%

S:ane t.he _Iig—A recombinatlon percentage was 26 4 and t,hat for Gl-A
was - only 19 percenrt 5 the linear order in a structurslly normal chromo-
some;, starting from the. centromere » @ppears to be Rg-Gl-L Lg-A. ..,
.. The.probable.correctness of this order is suggested by the follow-
ing backcross data from structurally normal chromosomes 3

Re gl 1g o X
rg G1 Ig A ,

rg gl lg a
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@ @ @O @ @ 6 3) 13 03) (2-3) (2—3)'

rg BRg, tg Rg rg Rg rg Rg rg Rg . rg
Gl @ g gl @ g . G G g g @G

lg Lg 1lg Ig 1lg 1lg Lg lg 1g Lg 1lg

A A _a _A a A .8 _&a . _A _a A
97 1 3 19 3% .45 38 o 1 é 10
. Total = 341 | - o |
Recombination. " Rg-gl = 1.5%
, ~ gl-lg = 0,26

Backeross data from structurally normal chromosomes 3 came from the
following crosss.

Gl Lg A Bt X

gl 1g a et - gl lg a et * .

© @© @- (1) (2) © (2 (@=2) . (-2)  Total
6l g G, g G- gl G gl

g - 1g - 1lg Lg. 1lg. 1lg  lg = Ig

A _ a2 _a _A& _a A _A ._a

329 215 ‘8 1220 108 209 - 40 - 12 1121

~ Recombination: Gl-Lg = 23.2%
o Ie-h = 33.0%

% Ko classification was made fbr et since it was not well expressed. .

. The marked deficiency of the & class is due to the semi-lethal effect
of the et allele,

Tt

2. Preferential pairing in strucﬁﬁreliz'Eeterozygous triploids.

A triploid plant found in the progeny of the cross ¢f In 3b X In 3a
came from a diploid egg with two In 3b chromoscmes. One In 3a chromosome
was contributed by the pollen parent. (For information about the extent
of these inversions see the 1956 News Letter). Both In 3b chromosomes
carried the A) allele and the recessive g, allele was in the In 3a chromo-
some, - Although a large progeny from trip oid plants is rather difficult
to obtain, reciprocal crosses were made with g testers and the ensuing
kernels classified for the A and g phenotypes. Using the triploid as
the female parent there was a ratio of 225 colored:43 colorless kernels
(83.9% A) in the backeross, = The reciprocal crosses gave 405 eolored:

75 colorless kernels (84.4% A) Control data were available from back-
crosses of triploids with three -structurally normal chromosomes 3, two

with the A allele and one with the g allele, ' When these structurally

homozvgous triploids were-used as the female parent in backcrosses there
was a ratio of 874 colored:276 colorless kernels (76,0% A). The

Ryl ' , 1 éféﬁf
:M {{ng 276 lg;‘% | g’% W f(L/O
T

3¢v&”ﬁv q@O
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) reciprocal mating gave 225 colored:SO colorless (73.8% A) These data,
’limited though they are, suggest that pairing was not at random in the
Cstructurally heterozygous triploid but tended to oceur preferentially
“betweer the two In 3b chromosomes. If these 'two chromosomes always formeqd
- a bivalent and disjoined normally, ‘only-colored kernels would be found-in
"backcrosses. - If pairing bétween the three chromosomes were at random;
then the ratio of colored: colorless kernels should be that found in the
control matings with structurally identical chromosomes. ‘The observed
data fall between these two extremes and: ;are indicative of some degree
of preferential pairing, These data are of interest in connection with
the problem of pairing in allopolyploida vwith partially homologous
chromosomes.

A

M. M, Rhoades *" -

3, Further studies on the Li gericentri‘c. inversion in :chromég ome 9. E

Li reported (M. N. L. 1950} that the break points in In 9a were at
0.7 in 95 and 0,9 in 9L." The gh locus was distal to the break point in
9S while wx wds included in the inverted segment. Crossovers within the
inversion loop give rise to two:kinds of. defzcient—duplicate chromosomes.
One is a Dp 95 Df 9L chromatid which has in duplicate. the distal .3 of
95 and is deficient for the terminal .1 of 9L. The complementary
duplicate-deficient strand is Df 95: Dp 9L. - This, chromatid is deficient
for the distal .3 of 9S and has the distal .1 of 9L in duplicate. Li
found that 2,4 percent of the functioning megaspores had the Df 9S Dp 9L
chromosome,. , No- statement was made about the functioning .of* the Dp 9S Df .
9L megaspores. The follow1ng data afford additional information on the
cytogenetics of this inversion: :

' Sh Bz In Wx
shbz N wx %  Shbzuwxpollen L
.Sh . -sh, . Sh - sh ...8h sh ~.sh - Sh -
Bz bz bz . Bz -i.bw -~ Bz : bZ', Bz .
o Wk L wx Wx - wx- wx - Wx . "Wx  wx - Total.
‘o4 - 1099 0 «,2_' o W u2 70 3088

1834. Sh 1254 sh - uE 1837 Bz=1251 bz 125'7 Wx.1831 wx -

The greater num'ber o.f Sh and Bz. kernels compared to those homozy-
gous for the gh and bz alleles is due to the large Sh Bz @x class which
comes in large part from- Dp 95 Df 9L-gametes produced by crossing over
within the inversion. It is evident that the Bz locus is distal to the
break point in-9Si However the Sh Bz wx:can dlso come from single : -
exchenges between bz and the In and from 2- and 2-strand doubles within

the inversion where one exchangé is between wx and the break point in
9L. These should be relatively infrequent.. The complementary class,
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sh bz Wx, occurred much less frequently (142 vs 720) than the Sh Bz wx

ta ‘
ﬁe’ | : class. This is indicative that the Df 95 Dp 9L megaspores do not function y
y. : ¢  as frequently as do the Dp 9S Df 9L spores. . : |
formed [ o ) g
nd-in | 4 Data from the reclprocal cross are as follows: .
o 'Sh  sh Sh  sh Sh sh  sh  Sh |
ed _ Bz bz bz Bz - bz Bz bz Bz |
ce ) T Wx WX Wix WX WX Wx Wx WX Total 1
1 - : ~ : : I
ith . 754 540 0 0 13 9 31 40 1387 |
Here the Sh Bz wx and sh bz Wx classes are approximately equal in
size since neither type of duplicate-deficient microspore develops into
¢~ functioning pollen and both classes stem from singles between bz and -
b the In or 2- and 3-strand doubles within the In where one exchange is
: between wx and the break point in 9L, In the female backecross the !
Sh Bz wx class constituted 23,3 percent of the progeny but only 2,9 o
| g 2 percent in the male backeross. The difference may be ascribed to ]
‘at . i . functioning Dp 9S Df 9L megaspores. Likewise in the female backcross y
in 4 the gh bz Wx class was 4.6 percent of the total while in the male
the ] backcross the percentage was 2.2. Here also the difference is due to
omes. S functioning Df 9S Dp 9L megaspores which according to Li's data amount
of . to 2,4% of the functioning owvules,
ent . When ‘plants heterozygaus for this inversion were pollinated by bm
i pollen, some of the F; plants were phenotypically bm. These arose from
p 9L functioning Dp 9S Df 9L megaspores which are deficient for the tip of
S Df 9L, The Fj bm plants are hemizygous for the bm locus and show the bm
the phenotype. The b locus can be placed in the distal end of 9L.
M. M. Rhoades
E. B. Patterson
N ) | -
be Further atudies on Ereferential seggegatlon. | |
Plants of ebnormal 10/normal 10 and K 3L/k 3L constitution were |
used as the female parent in crosses with a glg-lg,-a; tester which had o
knobless chromosomes .3, (The symbol K 3L represen%s a chromosome 3 ‘
possessing the knob at position 0,6 in the long arm while k 3L denotes |
, a knobless chromosome 3.) Both the K 3L and k 3L chromosomes of ‘the |
y- female parent were carrying the Gl, Lg and A alleles., The A locus is |
ich distal to the knob while Gl is proximal, The location of Lg with ‘

o ] g‘ respect to the knob is uncertain as yet. Four types of Fj plents are

the expected although not with equal frequencies inasmuch as both the

“ abnormal 10 and K 3L chromosomes undergo preferential segregation. In ‘
Hin a total of 50 F; plants which were studied cytologically for the pre- .
n sence or absence of the abnormal 10 and K 3L chromosomes, and from

which backcross progenies were obtained, there were 25 plents -
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} heterozygous for sbnormal 10 and K 3L, 10 heterozygous for abnormsl 10
5 . put homozygous for k 3L, 11 homozygous for normal 10 but heterozygous

'1 K 3L, end 4 which were homozygous normal 10 and knobless 3. The follow-
i ing backcross data were obtained using the Fj plants as the egg parent:

i @ (0 1O @ @ (@ @-2) @-2)

‘,I Gl g1 Gl gl GI gl Gl gl
o | Ig 1g lg lg Ig lg 1g Ig
‘ I : A a . .a A a A A a Total

|

J gbn 10/N 10; K 3L/k 3L 2529 871 663 2060 859 47, 309 662 8427

abn 10/N 105 k 3L/k 3L 730 656 425 465 471 493 210 178 3628

N 10/N 10; K 3L/k 3L 95, 870 514 525 27, 326 121 143 3727

N 10/N 10; k 3L/k 3L 286 259 122 118 174 159 67 = 38" 1223
‘Analysis of these data gave the results shown below: =

"4 % % - Recombination

| , , N Gl Ig A Gl-lg Igsk  Total
| abn 10/N 10; K 3L/ 3L~ 5L.7 725 : 63.6 43,9 2.3 7.2
abn 10/N 10; k 3L/k 3L 50.6  50.8  52.3 352 37.3 725
N 10/N 10; K 3L/k 3L 50,0 50,9 5L7 350 23,2 582

N 1C/N 10; k 3L/k 3L 53.1 3.5’0;4'"' - 5L.5 28,2 35.8  64.0

i - One-of the unusual features of these data is the increase in cross-

‘ ing over, found in plants heterozygous for abnormal 10. The average .
total recombination for the Gl-Lg-A regions in the two classes carrying
abnormal 10 is 72 percent while it is 61 percent in the two classes
homozygous for normal 10, Another point of interest is the reduction
in crossing over in the Lg-A region when the knob is heterozygous. The
average value for this region in the two classes homozygous for knobless
chromosomes 3 is 36.5 percent and only 25.2 percent in-the two classes
heterozygous for the knob. It is obviously desirable to ascertain the
location of the Lg, locus with respect to the knob; no -accurate place-
ment is possible @t this time but the Lg locus most likely lies -proximal
to the knob.. Another matter of scme importance is -that the decrease in

| recombination in the Lg-A region found in plants heterozygous for the
knob is accompanied by an increase in the Gl-Lg region.  Comparing first
the two classes each heterozygous for abnormal 10 but differing in that
one is heterozygous for K 3L while the other is homozygous for k 3L, -
we find a decrease in the Lg-A region and an increase in the Gl-Lg -
region in K 3L/k 3L plants as compared to k 3L/k 3L, The total amount

, of recombination is essentially equal. A comparison of the data from .

| N 10/N 10 X 3L/k 3L and N 10/N 10 k 3L/k 3L plants slso indicates a-

‘ decrease in the Ig-A region in K 3L heterozygotes as compared to homo-

zygous k 3L plaents and an increased amount of recombination in the Gl-Ig
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region in the K 3L heterozygotes. It should. ‘be stressed that these

¢  crossover data come from sibling plants.

Studies are underway to see if the increase in crossing over in
the long arm &f 3 found in abnormal 10 heterozygotes will also occur in
other chromosomes and to determine what the frequency of crossing over
will be in homozygous abnormal 10 plants.

Preferential segregation for the chromosome 3 markers occurred in
only one of the four F] classes--namely the class heterozygous for both
abnormal 10 and K 3L. Plants heterozygous for abnormal 10 and homo-
zygous k 3L exhibited random segregation for genes in 3L as did plants
in the two classes homozygous for normal 10. Before discussing the
varying extent of preferential segregation for the Gl, Lg and A loci,
it is necessary to consider what is known of the cytoloaical locations
of these loci. Studies with In 3a show that Gl6 is proximal to position
0.4 and Dempsey (1955 News Letter) has shown that it is distal to point
0,1, There are approximately 20 crossover units between Glg and the
centromere, The Lg, locus cannot be accurately assigned at this time.,
It is known to be dlstal to point 0,4 and probably lies proximal to the
knob (0.6) but this conclusion is not soundly based., The distal-most
locus A is situated in the segment delimited by positions 0.8 and 0.9;

it lies therefore beyond the knob,

The low degree of preferential segregation for the Gl allele is
understandable on the hypothesis that preferential segregation tekes
place only when crossing over occurs resulting in anaphase I dyads
having one knobbed chromatid with the Gl allele and one knobless chroma-
tid with the gl allele. Heterozygous dyads of this type arise from '
tetrads with single exchanges between the centromere and gl and from
all kinds of double exchanges where one exchange is in the centromere-gl
region and the second exchange is between the knob and A, All other
double exchanges with one crossover to the left of gl give random segre-
gation for the gl locus, ‘ '

The high degree of preferential segregation for the lg allele is
expected since there is more opportunity for the appropriate crossovers
which lead to heteromorphic dyeds and hence to preferential segregation.
If the order is centromere (1{ Gl (2) Lg (3) K (4) A, singles in regions
1 and 2, 3-strand doubles in-1-2, and all doubles in 1-4 and in 2-4 lead
to preferential segregation for Lg. Preferential segregation for the
A allele comes from singlés in 1, 2, and 3, from 3-strand doubles in
1-2, from 3-strand doubles in 1-~3 and from 3-strand doubles in 2-3.

The higher degree of preferential segregation for the Lg allele as com-
pared to the A allele is due to the frequent occurrence of double
exchanges in regions 2 and 4 which lead to preferential segregatlon for
Lg but not' for A.

In the 1955 News Letter we presented data showing preferential
segregation for the knobbed chromoscme 9 in heteromorphic bivalents

el



s dan. oo toous and heterozygous for abnormal 10. Additional
4 @ta-"a EﬁgethZnygbtained which are in agreement with this conclusion.
1Tt pow. appears, however, that pref_ezieptigl segregation for the knobbed 9
" js higher in plants homozygous for abnormel 10 than in heterozygous
plants. The following data have been obtained using the wd character
which is always associated with a knobless 9 since it is due to a defi-
ciency for the tip of 9S.

N 10/N 105 K Wa/k wd | 1629 Wd: 1618 wd (control data)

Wa Wk owdWx Wdwx owdowx

abn 10/N10; K Wd We/k wd wx = 3676 1504 2198 2546
S T (59.2% Wd and 52.2% Wx) ;
abn 10/abn 105 K Wa Wx/k wd wx 97 225 591 430

(69, 8% Wa and 53.9% Wx)

. An unusual situation wes encountered ‘when plants of abnormal
10/normel 10; K 8L j/k 8L J constitution were used as the egg parent in
backerosses. Since the knobbed chromosome & carried the j allele it
was anticipated that preferential segregation would occur for the j
allele which is situated in the distal portion of 8L not too far removed
from the knob. The data are listed below: o

1936 518 682 - 138 - =32,

(63.3%°G and 79.9% J) e

The high percentage of functioning megaspores. apparently carrying
the J allele was wholly unexpected and disturbing since the J allele
was carried by the knobless chromosome 8, Indeed, the frequency of the
J class should have been much higher than that of the J class. This
finding, which was contrary to the data obtained with other hetero-.
morphic chromosome pairs, could be explained if the abnormal 10 chromo-
some carried a dominant suppressor of j. Stocks carrying abnormal 10
are known in which the j phenotype is suppressed. Thus many plants of
the J phenotype actually were homozygous for the J allele whose action
was inhibited by a dominant suppressor of j in the distal portion of
the long arm of abnormal 10, Approximately 70 percent of the.funetion-
ing megaspores had abnormal 10 with the suppressor. -Therefore 70 per-.
cent of the backeross progeny would be phenotypically J even:if all:
chromosomes 8 in the basal megaspores possessed the j allele,: . -

.M, M. .Rhoades
Ellen: Dempsey




5, "Kys" male sterility.

onal |

lusion, | . .

ed 9 In the 1956 News Letter. a case of male sterility was reported in
which the male sterile plants first occurred in a backeross of as/ Kys

»p egg parents to Kys. On further analysis it appears ‘that this occurrence

\f] - of male sterility is simply another instance of the so-called “"Kys" male

’ sterility, which appears in the second cross to Kys (with Kys as pollen
parent) of any strain of Ms __8  constitution. The data presented be-
low are consistent with a two factor system in which Ms __ s 8 types are
male sterile and Kys is homozygous for both recessives. Moreover, plants
of Ms ms S s genotype produce 50% partially filled pollen as was observed

‘ 4 by Bauman in his study of the Kys male sterility. The only discrepancy
16 i to date between my results and those reported by others working with Kys
= | 4 male sterility is the progeny of a single selfed plant which segregated
f 1 ¢ male steriles, None of the genotypic combinations of the Ms and S fac-
30 i ¢ tors would be expected to give male sterile plants in the Fp because
the s allele is not transmitted through the pollen by Ms ms S s plants.
The Fa populations examined in the field-in 1956 did not segregate male
sterility, but none were duplicates of the aberrant population mentioned

R POt T

. in . above. ,.’
: E An adequate test of a cytoplasmic effect has not yet been completed
oved 4 in the present case. Leng and Bauman (1955) and Ogle (1956 News Letter)
have shown that no cytoplasmic sterility is involved in the Kys male
sterility. This is undoubtedly true in the present case also, especially
- since plants with "partial® pollen occur in the progeny of Kys X Ms
ms S s as well as in the progeny of Ms ms 8 8 X Kys where the Ms ms
: S 8 egg parent was derived from as/Kys X Kys. In the former cross
the cytoplasm was from normal Kys and in the latter it came from the
asynaptic stock. ’ Lo
Results of crosses of Msms S 8 and Ms ms 8 s egg parents by ms ms s s
(Kys) pollen. } ‘
' } Normal Male sterile . Normal -~ Male sterile
the ! Ms ms S s _ . Ms ms s s :
- ] . 79 25 L6 27
‘ 8 5 ‘ 33 34
mo= , 21 12 o 19 21
of | 22 £ a4 &
1 10 '
on AL e S0 129 106
19 12 Expect (1:1) 117,5 117.5
r-. 75 16 '
. - - 59 : 32
I
390 172

Expect (3:1) 421.5 140.5
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Simultaneous tests in uhich male sterile plants .were classifieds

- : ~ 9B.C.  &B.C. asd X M sib @
,MM33mmM2«%me.mn;'aan¢ﬁf_
. 19147 (12) 59.:32 . all ¥ . ell N SRt
197 (47)* “ommmeem-- . @l N Al F o all N
W7 WY e WIN . aLN el

B Expect (3:1) 136.55»45 5. | R
ms ms S 8 Mwm;*@~»"mN'wm%m~mm;

19147 (34 a1l N  all N 63 :l2 -
S £=128 38
. Expect (3 1) 124.5- 41,5
ms ms .s s 19147 (5) - - — : 29 s 54 all N
. 19147 (30) | —=—=ime—=  all N '.45 s 47 - €lXN
3 € =74 2101 |

Expect (.lzl) 87.5: 87.5

¥ Genotypes of these plants were determined after examination for E
“partial“ pollen. :

Classification for "partial" ollen:

QB.C. @B.G. s XM sib - B

MemsS 8 19147 (47)  =-—=—== 35 N: 56 19 N: 68 :0M 54 N: 34
19147 (54) =——--- 37 56 9 13 1+ 47 2

17150 : 9 27 ———

T171500 . 16 28 ——

19151 (3) am—e ————— -— 2 1

17150 (94) B 36 23

€ =72 =112
Expect (1:1) — 92 92 §=53 :136 ¢ 1* £{=16, : 88

Expect (123)=-47.3:141.7 (5 3)~157.5¢ 945

msmsSs 19151 (1) i me—— 33 : 0
19151 (2) | e 40 0
19147 (34) &l1 % all ¥ 41 s 22 :12 ——

¥ Probably due to contamination.

In the above 2 tables, all columns labelled B.C. refer t.o backcrosses
to Kys.




2=

b=

-~carmine-and “examined, = 'In Ms ms $° 8 samples, “about ‘half the grains are
--normal in appearance and. half a -are’ ‘emaller and ‘partially filled with

- of the. small grains contained two sperm m nuclei and-a vegetative nucleus

6. Heterotic effects of a chromosomal segment.,

_llnes wlth theigi allele. . Fq plants, all heterozygous for the :inversion

" kernels. The colored kernels are heterozygous for the inversion and

83

Pollen grains from Ms ms S 8 and Ms ms 8 s plants were stained with

-—-———o

starch, The latter presumably are of Ms s and ms s constitution. Some

while. others apparently had only one nucleus, .In' Ms ms g 8 samples,
there is no normal pollen and none of the grains contains starch. Some
of the cells have a single nucleus and ‘0thers show signs of degenerate
nuclear material. ' Both S and Ms may produce a transient conditioning -
of the’ cytoplasm of the mzcrospores. ‘Grains of identical genotypes .
(Ms s and ms g) are present in the two, samples exemined yet in:the Ms -
ma S s sample the abortive grains ere much more normal in appearance.
This difference: may be due to the action of the § factor, Moreover,
the ms 8 genotype:in itself canrot produce’ ‘abortion in the microspore.
since: normal Kys pollen is of this constitution, It would seem that
the Ms factor also has a.conditioning effect on the cytoplasm of the
PMC prior to meiosis which determines whetlier. a microspore of ms s
constltution w111 be entirely nonnal or will abort.

Ellen Dempsey .

Tests for heterotic genes in the long arm'of chromosome 3 were con-
tinued in 1956. A homozygous inversion 3a strain carrying the recessive
aj allele in the inverted segment was crossed to a number of inbred

and for Asa, were backcrossed by the recessive 81 inversion stock. On
the Fz backcrossed ears there was & ratio of 1 coloreds 1 :colorless

for A:a and the colorless kernels homozygous for the inversion and for
a3a. The kernels of the 2 classes were planted in replicated plots.

Data for grain yleld, ear height, kernel wezght, ear number, and maturity
are glven 1n the following tables: , ,




A d

¥% Significant at 1% level
¥ Significant at 5% level

ik
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iH} -~ |_Ave. yleld per rep. in 1bs. : eight plant ih cms,
i e ts B . : T
;JW! reps.| Aa | aa |'t! velue ‘ a |'t!' value
o R 4 12 | 3.89 | 3.58 | 6,20% | 4. 60%*
il R 2 12 | 3.37{33]| 017 6. 28%%
L 0 41 12 | 3.49 [ 3.24 | 4.17%¢ 5. 65%%
i K4 |12 | 3.55 | 341 152 6. 8535
11 I205 } 12 | 3.05 {311 0,90 0,51
" €103 |12 [ 3.38 [3,29]| L32 - 3,67%
i 5120 B | 12 | 3.79 | 3.58| 2.14 7. 46%%
o K187-2 | 12 | 2.92 | 2.65 | 2.45% 10, 41 %**
| | 38-11 | 12 | 3.62 | 3,39 | 288w« 5, 37%%
!. 07 12 | 3,56 | 3,19 | 3.36%% 12,16%%
WF 9 12 3.36.| 3.41 1.40 2. 44%
| W 26 12 ] 3.29 | 3.40] L11 7,07%%
| R 59 12 | 4,05 | 3.92| 1.55 10, 373
N '
I ¥ Significant at 1% level -~ -
| ¥ Significant at 5% level
Ave. ye#ghtigfg%g9g gernels 7 | A??f ear 1v:<_>.»per::re.p.,E
. No, R | No. | 1
| _jreps.| As | aa |'t' value {Ireps.| As | sa |'t! walue
R4 6| 187 | 166 | 2,94% |} 12 | 177 |169 | 151 .
! R 2 6 |192 |81 2.57% 12 | Y2 | 14.8 | 2.23%
0 45 6 | 231 | 200 | 317¢ || 12 | 13.1 |13.2 | 0.27
0 41 6 1199 |173 | 3.93*% || 12 | 16.9 | 16,0 | 1,96
‘ M1, 6 |18 | 173 407 |1 12 | 15,8 16,7 | 1.99
K4 6 | 178 | 159 2,28 12 | 18,5 |18.2 | 0.48
I 205 6 | 197 |18 1.86 12 | 12,6 {13.0 | 2,19
C 103 6 | 221 | 205 2.48 12 } 13.5 |13.2 | 0,72
6 | 235 | 207 8, go¥¥ 12 | 155 |14.3 | 217
L K187-2 | 6 | 202 {177 Lo L1 %% 12 | 15,1 | 13,0 | 4.75%%
. 38-11 6 |=218 |188 6., 06%* 12 }116.0 |14.5 | 2.57%
07 6 | 214 | =205 1.59 12 | 18,0 |14.5 | 6.44%%
WF 9 6 | 223 |186 | 12, 41%* 12 12,5 |12,8 | 1,08
W 26 6 220 197 3, 71 %% 12 13.5 |14.8 2, 79%
R 59 6 26 228 1,62 12 16.8 |17.6 1,46
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| Ave. days from planting to half
Foo ¥ 4 1 o
vepe. | 2 | e
4 12 - 69.2 69.7
2 - 12 ~ 68,8 | 69,1 .
45 12 - 66,3 | 65,2
AR 12 69,7 69.4
L 12 -} 7.9 | T3 !
205 . 12 66,9 | €6,2 . :
5120 B 12 67.4 | 61.5 .
K 187-2 - | 12 65,2 | 649
38-11 c12 67,0 . | 66.9
07 12 65,3 65.2
W9 12 - 62,9 64s1
W 26 |. 12 66,1 66,5
R5 - | 12 66,2 66.5

** Significent av 1% level

* Significent at 5% level

The kernels from selfed ears of Fj plants!were'planted at random in
the field without classifying for aleurone color. The Fo plants were

~detasseled and the intervening rows of  an @j “tester-uged as pollen source.

Flants having ears with only colored kernels-are homozygous for the chro=
mosome 3 segment from the inbred line, those with helf:colored and half
colorless kernels are heterozygous for the inverted segment, and those

. with only colorless kernels are homozygous for- the-inversion. -Date for

grain yield, ear height, ear number,‘andfmaturity are presented below:

Ave., yield per plant in gms. 1! value

i S AN | AA Aa

No. - No. No. vs' ve | vs

plantsl AA Iplants| As |plants| as Aa aa_ | as

R4 036 | 72,9) 86 96.21 34 1101,8]3,58%%| ) 60%x[1, 5/

R2 .70 99,21 120 [116.0} 52 ]108,5 | 2.42%%| 1,65 |1.48
-0 45 61 1118.2]| 124 |13L.2| 61 |108.9 | 2.52%*%| 1,52 |4, 8o%%
041 1 35 |110.5} 90 "|116.4] 31 103,3 11,00 1 0,99 - |2, 11¥%
M 14 (67 1106.81 124 |125.8| 53 |[113.7 |4.23%¥| 1,34 [2.43%
I 205 AR | 97| 64 |104.2f 39 |107.3 }1.44 ] 1.59 [0.42

€103} 27 | 99.1| 82 l122.9| 32 [103.7 |3.08%*%| 0,47 " |2.53%
5120 B 42 1101,81 86 1117.6| 44 [109,5 |2.68%*| 0,99 1,28

‘K'187-2 | 47 |116,0]119 |113.7| 59 |103.5 |0.38 | 2.06% |1.96

38-11 32 | 9511 77 (111.4| 35 | 98,1 [2.04* | 0,36 [1.76
07 44 |119.0| 71 |133.6) 33 [113,1 |1.98% | 0.7k |2, 74%*
W 9 53 |112,11109 (116.8| 66 |116.5 |0.7, |0,59 |0,05
W26 60 | 82,31119 [101,1| 52 | 98,2 |4.29%¢| 3,15%*|0, 58

R5 | 36 |921| 8 [115.3] 32 | 88.2 |3.22%%| 0.52 [3.74%%

¥* Significant at 1% level
¥ Significant at 5% level
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| _Ave, ear height pe gmpwiggt in cms. ' Loty X%lue

Yo. No. B No. e e Vé . vs
plants | AA plantxs Aa jplants|{ . aa | Aa. aa aa

A 36 91 | 86 - 9% | 34 | 90.1.52 0.15 | L.62
2 70 1106 [119.71105 | 52 | 960,16 | 3.28%] 4 16%
L5 61 94 | 124 .7 88 | 6L | 77 | 2.04* | 5, 78%x%| L, 6]1%x
41 35 1100 | 90 110 | 317 | 200 | 2,66%*| 0,15 | 2,63%
1

20

67 70 1124 | 76 | 53| 73--2.95%¢| 111 | 0.87
5 42 9% | 64 |105 | 397 | 111 .| 5.15%* | 6,38%x| 1,98
C 103 27 8 | 8. 8 327 8.[0,32 | 0.53 [1.13
5120 B 42 1106 | 86. 1111 | 44 | 105.]1.68 |.0.57 .| 2,31%
K 187-2 47 107 | 119 . | 104 59 | 85 . 142 |7 24%%| 7,36%%
38-11 32 1128 | 76. 1122 | 35 | 100 | 1,87 | 7.24%%| 6,31%x
07 4 1126 | 70 .| 124 | 33 | 109.]0.39 he32%#| 4 37%%
WF 9 53 101 | 109 . | 102 66 | 96 10,25 - 1.30 2.,15%
W 26 56 [100 | 113 | 102 | 49 88 10,58 | 3.62%%| 5, 37%x
R 59 36 125 | 8 | 122 | 32 | 1108 OLTLT | e hTRH] 4L 98Rx
J = S .

¥* Significant at 1% level
‘ *S:Lgnificant at 5% level__

_Ave. ear rumber. Rer glant N Y .vaﬁl.pe"'

No. | Moo | - ‘N, | |l vs. | ws | ws

plants| AA plants A_'_a" plants aa | Ad | aa” | aa

R4 36 | o3| ge|nis| a [naslues |ues | o

R 2 0 | L2l|120 |L15| 52 | 1,09{1.05 |1.68 |o0.99

045 | 6L, -l %13 124 [ 1.18 ]| 61 | 1,05|0.81 | L2 | 2.45%e
041 | 35 12090 P13l |31 | 113{1.22 |07 | 1.96
M1,
I
e

| 67 11.03| 124 | 1.14:| 53 | 1.13| 2.33%%] 2,07* { 0,17
205 42 | 1. 02 64 ; 1.08;, 39 1 1. 18 1.30 , 2.458** 1.53
5120 B. | 42 .} 1 12| 86 | L14:| 44 ~1.23' 0 31 1.33 .31
K 187-2 A7 12,36 119 .| 1.36:| .59 | 1.07 “3.99%%| 4, 21 %
38-11-. 32 |L00| 77 . 1,16:f 35 | 1.00 2,47*)9 0 |, 61%
07, « | 4 |L17| 7 | L2533 | 00|09z |2k |38y
W26, € :| Loz | 119 | 139 | 52 | 1.15| 2:16% 1,2, [0.60
1%5_9'. = .36 : 1 22 85 | L3532 | 1.19]1:36 [o, 27 | 1.67

fakd Significant at 1% level
¥ Significant ‘at 5% 1evel
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i i ! yalue .
Ave, days from planting to silking 7 v =
No. 1 - No. - WNo. . s vs - vs
plants] - AA- plants Aa  {plants| aa Aa aa . aa
R 4 36 65,1 85 64,9 31 | 64.6] 0,54 |1.28 |0.54
R2 67 | 63,7 111 | 62.4 ] 49 63,21 3.52%*%| 1,12 | 1,98*
0 45 56 63.4 | 113 61.3 | 54 61, 4 .5‘38** 3.,89%¢1 0,10
0 41 31 | . 65.5 1 8 | 65,6 28 | 64.8|0.32 | 1.68 .| 2,61%*
‘M1, | 56 | 623|107 | 61.8| 48 | 62.6]1.41 |1.00 | 2.27%
C103 .| 27 {652 78 | 650 29 | 65.5|0.,37 | 0.47 | 0,95
5120 B 38 | 65,3 | 82 | 65.1 | 41 | 65.9}0.51 | 1.18 | 1.87
K 187-2 42 63.7 | 104 63,6 | 50 | .63,0}0.15 1.35 | 1.32
38-11 22 | 66,5 57 66.6 32 65,91 0,12 | 0,78 1.05
07 43 66. ., 65 65,5 31 65,51 2.18% | 1,63 0
WF 9 49 | 62.4 |1 104 | 62,71 63 | 64.4|0.72 | 3.35%%] 3,41%%
W 26 54, 63.9 { 104 63,0 | 44 | 63.2] 2.05% | 1.26 0,50
R 59 26 72,6 ] 60 .| .70.2°| 24 | 70.9]| 4s06%*] 2,15% | 1,08

¥* gignificant at 1% level
¥ Significant at 5% level

, After 3 successivé years' tests 1t is concluded that certain inbred
lines carry genes in’ the long. arm of chromosome 3 which.give a heterotic
effect when tested against the samé segment in the inversion strain,

This heterotic effect is shown in both grain yield and ear height.

The

grain yield data obtained from 1954 to 1956 and the maturity data ob-
tained in 1955 and 1956 are not consistent.

to differences in the conditions of different growing seasons.

Thls might be attributed

As

indicated in the tables of- grain yield and ear number of both backcrossed
and F2 materials, the larger ear number is, in most’ cases, related to
the greater yield in the heterozygous classes over the homozygous classes
in those inbred lines which show significant differences.
height obtained in the last two years from backcrossed materials show
highly significaent differences between heterozygous and homozygous inver-
sion classes, except in one inbred line, I 205, which showed a signifi-

cant difference in 1955 but not in 1956,
imaterlals as shown in the table presented in this paper.

Data for ear

‘This is also true in the Fjy
The differences

in kernel weight are highly significant in most inbred lines in both
These dlfferences are either due to the heterotic genes from
the- 1nbred lines or the 15.75% ovule abortion in the class heterozygous

years.

for inversion’ (3.31% in the class homozygous for inversion).

From

these experiments it is also concluded that the method of using para-
centric inversions for testing genes affecting agronomic characters,
such as yleld and ear height, as suggested by Dobzhansky and Rhoades in
1938, is effectlve.

Chuan-Ying Chao




7. Ungtable'genes. - . il
_trolled. Each of these mutable: ‘genes was: icrossed to-an'Ac tester that

was. I __/I Ds in constitution. _No: ev:dence of Ac activity was obtained.

.gene effects both the aleurone and plent color components., Four

. -have.occurred spontaneously .in female.gamétes. .. The cultures.in vhich .-

g8

it g s s A

;‘

Five mztable alleles of or have been found which are not Ac con-

' One other mutable gene’ which Qccurred at the R 1ocus also: failed
to-show any Ac activity*when crossed to en Ac tester. This unstable

different phenotypes were observed in the:aleurone. - The seeds that’ were
fully colored: and spotted-dllute gave rise to’ ‘fully- colored plants, but
the seeds ‘that were spotted produced variegated coler in the tassels.
The plant eolor from colorless seeds appeared somewhat diluted, but only
four plants were observed from this class. co P e

’
o
AP B

8. _Pre-me otic mutation at. the.R "ocus.
Several somatic sectors involvmg pre-meiot;lc mutations of Rtor

the sectors originated were marked to the left and right of the R locus
to determine whether crossing over was involved. . o _

One relatively large sector including 24 colorless seeds was pro-

duced by the cross g B¥ K/G RT k x g r€.k/g r€ k. -Since the colorless
" seeds were ‘found  in pomtions clustered on the ear. the mutation must-

have occurred. in a somatic cell, The table (p. 8. ). shows the positions
of- the mutants on the .ear and also the’ g and. knob-lO classification. '

. It will be noted that 15 of the 19 mutants analyzed are- of -3 rr K
type that could occur by. mutation of . the g BT K &llele. If pre-meiotic

. mutation resulted in the production of g rT 5/6 Rr k cells, .the two

Gk mutapts (positions I-3 and A-4) could be ascribed to coincident

.f.'cross:mg over between g and r at meiosis. This interpretatlon is .
plaus:LbIe since 14%Z of. the mutants analyzed should show crossmg over.

in the g=-x segment.

In additlon to these 17 mutants with knob-lO two were found with-
out. the knob. They included one g rT k mutant - (position C-20)..and one

.G rT k mutant (position A-1). On the assumption that the original .
" mutation occurred. in.the g RT K allels, the compound g r rT K/G RT k could

yield & g r¥ k mutant by crossing over between r and K in the following
meiosis. However, only 1% crossing over is Xnown to. occur: between 1.
and K. Another possible 1nterpretation is that unequal crossing over
ocourred at ‘meiosis independent of the sector. The other seed color -
mutant without the knob (G ¥ k) could be attributed to a double cross-
over in the g-r’ segment and. | the r-K segment, assuming ‘the somatic
mutation involved the g RT K chromosome. Both of these; considerations,
however, require a high percentage of crossing over in a relatively
short segment, :
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' Died before maturity. Both mutants were colored plant and golden, |
&/ Sterile plant.




compound g RE co-7 k/G RT .. In this case the sector included only
three colorless seeds. The location of these mutants is given in the
following diagrem:

. Row Number =—>

|
l! A second sector involﬁngrlic;'s's of "aieurorie color occurred in the
!
|
|

| Seed
‘ ' Number

1

2, ,;g?rg,k |
| 5 grék
ﬂ 6 gré K
|
| )
|
i
|

These results indicate that the pre-meiotic mutation involved the !
g2 R€ k allele since two of the three cases were g r€ k. If the pre- ‘f
meiotic mutation produced g r€ k/G BF K cells, the g rg K mutant
| (position B-6) could be attributed to a coincident crossover between ‘
| r and X. As mentioned previously, coincident crossovers are expected 1
| in only l%o - - ‘- '

\ In addition to these large sectors, three others were found which It

. involved only two seeds. In the first case two adjacent mutants were ]
i identified in the compound g R€ co-6 k/G R¥ K. The two mutants were of
| the g r€ k type which occurred by mutation of the RE k varental: allele.

W' A second case with two adjacent mutants was identified in the com- 1
i\ pound g R8-14 K/G RT k. Both mutants were of type G rT K which could i

represent somatic mutation of the G RT k allele with coincident crossing
| over between r and K. An alternative explanation is that both mutants ]
H represent independent events of unequel crossing over, . ‘

The third case with two adjacent mutants occurred in the compound i
£ B8 co-8 k/g R* K. One of the mutants was of type g r€ k and the other
was g rT k. Presumgbly these mutants represent meiotic events.  The
| ! r€ k case could be attributed to mutation of the R€ k allele and the

| rT k case to unequal crossing over, :

’ S - M. H. Emmerling
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1. An epparent effect of menganese on rate of crossing o@er iﬁ maizeﬁi

Recent work by Demerec and Hanson on Escherichia eoli, and Mazia&s
discovery of calcium - magnesium chromosome’ 11nkages in Arbacia, follgwed
by Steffensen, Levine, and Eversoll and Tatum's work on Tradeggantig
Drogophils and Chlsmydomonas respectively, makes it seem reasonable that
applications of the manganous ion would affect the rate of crossing over
and/or rate of chromoscme aberratlon in maize. .

The results of a preliminary experiment seem striking enough to be
worth reporting,

Two rates snd 5 times of manganous ion application were ehployed‘
as follows: .

Treat ' '
No. Rate and Nhture of Application
1. « 2 molar MhSOA 50 days before meiosis, "
2, noon O © n
3, " n w30 n ) »
b " on * 20 v w " repeated each
2. LI " J0 0w n " 5 days thereafter
N 002 " " 50 n " n until meiOSiSQ :
'7. ] n n 40 n n n ’
8, n oo n 30 n W n
9. v on n o0 n n n
10. "o w30 " n

Treatments were made as foliar sprays. The upper surfaces of the
leaves were thoroughly wetted at each treatment.

Rate of crossing over in treated plants was determined for 3 seg-
ments. In each case, plants heterozygous for marker loci were treated
with manganous ion, and the proportion of crossover male gametes was
determined by means of appropriate untreated female tester plants.

The three segments tested were as follows:

¢ @ e o (chrom 9)_10@ g, B) v, (cnrem2)

The results are given in the table on page 92.
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~ The effects of the mangsnous ion have been explained as a function
of the ability of this ion to replace the calcium-magnesium ions of the
divalent cation bonds, resulting in a net weakening of the chromosome ,
structure. ‘

The rates of cr0331ng over in the L - wx and the lg; - gl, segments
appeared to be correlated throughout the 9 comparable treatments. The
coefficient of correlation test gave a highly significant r velue of
«9134, with a probability of <.0L%*" _ T

It is apparent from the data that crossing over in the ;gl gl
_ segment was most noticeably affected, while only one treatment. affec ed

i —the C - wx segment, and no significant’ effects occurred in-the gl, - ¥,

segment. These results are precisely comparable to those of Eversoll
and Tatum, who studied the effects of calcium and magnesium deficiency
on’ crossing oVer in 3 segments in hlamygomona o (They reported a
drastic effect for one segment, a slight effect for another, and no
effect in a third segment.) It is an obvious conjecture that the effects
~of Mn** may be modified by the proximity of the centromere and/or

degree of chromaticity.

' One aberrational progeny from treatment 2 was noted during the
_process of germinating séedlings for lgy - ¢ -3 classification. All
séedlings ‘grown from one pollination were uni%ormly retarded and of

uniformly spindly growth. Transmission of minus types in this progeny
was drastically altered‘ .

of  transmission ~  transmission : ‘ transmiss1on A
Prog.” oflgy . P of gl,. P - of v . P
39 28,2 oL M7 CL0005W 3,04 " < .0005%%

K Mbre striking was the fact that minus types were recovered only in
erossover strands. \

Since most of the several possible explanations for this progeny
involve pre-meiotic events, it would seem that a complete analysis of
the effects of Mn should. include a study:of somatic aberrational ten-.
dencies. This estimation is strengthened by Steffensen's finding that
a 12-fold increase in frequency of micronuclei present at prophase I
occurred in Tradescantia plants grown in a Ca - Mg deficient nutrient
solution. (These were clearly a result of pre-meiotic events.)

The most severe Mn treatments markedly retarded the growth of maize.
Two plants of treatment one were "thrown" into a M"rosette" type of growth
for about two weeks. Normel symmetry was finally restored in spite of
continued Mn treatments, and the plants matured in a normal, though
diminutive, fashion,
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If the rather frequent estlmatlon is credltable that the rate of
breeding progress 4in maize is limited by the rate at which genes may
be ireshuffled," i.e., the rate of crossing over, it would seem worth
while to further investigate the possibilities of utilizing agents
affecting the cation 11nkages of the chromosomes in lifting this ceiling,
if it exists. ‘ .

The writer is indebted to Dr. 'E. B. Patterson and Dr. E. R. Leng
for materials and guidance in this pllot experiment,

2. fAn‘effeet of bete-hygro;xethyghygrazine on_time of flowering in maize.

.075, .15, .3, and .6% concentrations of this chemical, which re-
portedly hastens date of flowering.in pineapple, were applied as foliar
spray to the maize single cross WF9 X 38-11, beginning at the 3 leaf

stage, and repeated at 4 day intervels thereafter for 3, 6, 9, and 12

successive treatments. No important effects on elther date of flowering
or growth habit were noticeable, :

However, one seed soaking treatment was made in addition to the

foliar sprays. Seeds soaked over night in an ,6% aqueous solution of

betarhydroxyethyihydrazine germinated more slowly than the controls, and
growth was further drastically retarded after emergence.. The treated
seedlings became somewhat chlorotic, and made almost no progress for
about 10 days. Normal growth then gradually resumed, and the plants
flowered in a vigorous manner. A net delay in anthesis of about 14 days
was obtained. A reduction in plant height of 2-3 feet occurred.

Treated seeds experienced . 40% mortality from this rate of treatment,

_ with mortality occurring as both failure to emerge, and as post emérgence

dylng.

Although cnly one rate of seed soaklng treatment was attempted,
the results obtained make it seem reasonable that lower rates of this
chemical would:be worth investigating as a possible means of obviating
the costly and hazardous process of split planting in the- -production
of some commerclal meize hybrlds.

3. Anothef source of id, - andeterminant growth hgbitz.

A row of selfed maize was found to be segregatlng 7 indeterminant
to 21 normal during the past seagon, :Indeterminant plants were still
vegetative as of Nov. 1, no inflorescences having been initiated. As
yet, no photoperiodism studies have been made, or tests for allelism

. with the id recently studled by W, C. :alinat.
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"L; A cytological survey of seme ! rob.gmﬁ.rse&ezgz_liase_gi;meizs~ | i

A Using the "Eckhardt" system for introducing the "F" pollen restoring
1 gene(s), it has been the writer's experience (Maize News Letter 1956
pp. 160-161.) that 10 to 15% of maize inbred lines show normal restora-
tion in the Fy and BCy recovery generation after crossing with a restorer
b source with "T" sterile cytoplasm. However, these exceptional "problem"
. . lines show either merely partial or no restoration in the later back "
cross generations. Since such lines are by necessity quite exceptlonal
; at least in their "T" cytoplasm restoring characteristics, it was
. ] - thought worth while to investigate the possibility that the behavior

* b of such lines might relate to cytologically detectable differences or R
abnormelities. The following F; crosses between restorer sources and
"problem" lines were investigated: Ky2l X S134, K55 X S134, Ky2l X
5139, K55 X 8139, I153 X w2z, K55 X W22, I153 X 159, I153 X Oh5la, and |
K55 X Oh5la. _ . o

No irregularities in chromosome morphology, pachytene pairing, v
diekinesis, anaphase I, _-anaphase II, or pollen grain formation were o
noted.

This may be considered as negative evidence in favor of the precept
that the unusual behav1or of these lines as. noted relates purely to )
"genetic" causes. - - '

Donald L. Shaver - = f
; L 3
|
|

" Ioua STATE COLLEGE
SR . ‘Ames, Towa
Department of Agronomy

1. A popcorn fertilitz restorer.

An inbred 1ine of popcorn (Ws1) isolated from a strain of the White
Rice variety obtained from Dr. Oliver E, Nelson of Purdue University L
appears.to be equally as good gs. either T x 127C or K 55 in restorlng
fertility to the Texas type of cytoplasmic male sterility.”

_ The fertility restoring ability of this inbred is 1ndlcated by the
following comparisons with K 55 and T x 127C. The segregation for
fertility restoration of F, as well as single crosses with non-restorer

y%oplasmlc male sterile stocks is also shown.

inbreds when crossed on c
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1 Fertile Sterile

| Cross plants plants
Male sterll e x K 55 . e - - P PR— B L S ‘é P N . e 0
Male sterile x T x 1270 y R 7~ A 0
Male sterile x 41 - SRR TS ST 7 S ¢
(Male sterile x 41) F2 S 43 e 16
Mele sterile x (41 x non~restorers) RERTE 58 fy L7
*‘Six of these plants in an- early plant1ng appeared to be only partially
i . fertile. A _ _ = :
W I ,cmomgs” i
| T0iA STATE COILEGE
Ames, Iowa
Department of Agronomy
’ ‘and

UNIVERSITY OF WISCONSIN &
Madison, Wisconsin

1. Studies on the inheritance §f'resié£gnée to_corn léafvfﬁSﬁ:l

Puceinia sorg hi Schw.

It was reported in the 1955 Corn Genetic Newsletter that greenhouse
seedling inoculations on 165 lines of corn showing field resistance re-
vealed that 25 strains possessed protoplasmic resistance to one or more
biotypes of the pathogen. A table included in the report indicated that
resistance in each of B38, K1.8 Cuzco and GG208 was due to a dominant
allele at a single locus. The following table shows the reaction of
these strains to 11 cultures of Puccinia gorghi.

Source of R o =
‘resistance 901@ 904 908 917 921 922 926 927 928 929 930

e Reactions to 11 culturesfdf”Puccihia sorghi

resistance. It is necessary to know how many genes for resistance each
source has and “he number of lcei involved emong the four strains. Some

B3 . 0; 0; ©0; .0; 0; 0; 0; 3 .0;.0; O;
| K4 1- 1- 3 1- 1- 1= 1- 3 1- le 1-

- GG08 1~ 1- 1= 1-°0; 1= .1- 1- 1= 1- 3

"Cuzeo .. O3 03 0; 0; .0; 05 O; 03 O; 03 O0; |
v This table shows that these strains have different gendtypes for ‘
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preliminary information on these points has been obtained by studying the
reactions of backcrosses and Fp progenies of various single crosses to
relatively pure rust cultures and to mixtures of cultures. The following
mixtures were useds: -

A - 9013, 904, 917,921, 922, 926, 928 929 and 930. A

B - 90la, 904, 908, 917, 921, 922, 926, 928, 929 and 930

C - 901a, 904, 908, 917, 922, 926, 927, 928 and 929,

D - 901la, 904, 908, 917, 922, 926, 928 and 929.

F - 901a, 904, 908 917, 921, 922, 926, 92'7, 928 929 and 930

Several of the progenies studied had as one parent 1nbred line Bl4
or M4 both of which give a susceptible reaction to all 11 rust cultures
listed above. The following table shows the results of the greenhouse
‘seedling inoculations.

Number. of
plants: .
S : , observed _ Hypothetiecsal %2 P
Cross - Pathogen Res= Susc. Expectations Value1 Value
(ML x KI48)F -1 Mixture A 76 21 3:1  0.58L 0,50-0,30
(M4 x K148)x w46 50 1:1 0.167 0©,70-0.50
o o —2 " 51 42 1:1 0.872 0,50-0, 30
n -3 w49 48 1:1 0,010 0.95-0,90
(B14 x K148)F2-l " 69 29 3:1 1.102 0. 30-0, 20
-2 " A 21 3:1 0. 425 - 0.70-0, 50
(M4 x GG08)F,~1  Mixture 6 77 . 22 . 3:1 0,407 0,70-0,50
(M4 x GGzos)xm-l n L9 49 1:1 0 1.00
- 37 54, 1:1 3.176 0,10-0,05
(B14 x GG208)F -1 " 6 29 3:1 1,102 0.30-0, 20
(4 x GG208)F2-1 Mixture D 77 18 3:1 1.856 0,20-0,10
(M4 x GG08) x MI4=3 ™ L9 46 1:1 0.095 0,:80-0,70
(Bl4 x GG208)Fop  m 72 26 3:1 0,122 0,80-0.70
(B4 x Cuzco)Fg-l Mixture F 69 . 23 . 3:1 0 .. 1.00

(66208 x Cuzco)Fz-l 90la 89 1 all resistant
-2  90la 83 0 " v
(K148 x GG208)F2-1 901a 101 0 " "
-2 90la 98 0 " ;
(B38 x K148)Fo-1 901a 9 0 " v
(K148 x B38)Fo-1 901a 92 0 " v
(66208 x B38)F,-1 901a 96 0 " "
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A1l progenies involving susceptible and resistant parents have ob-

" gerved counts which fit a one factor pair hypothesis for rust resistance.

The F progenies of K148 x GG208 and GG208 x Cuzco when inoculated with

¢ pgee 90la gave only resistant reactions. (The one susceptible plant in

GG208 x Cuzco may have been due to a seed mixture).: This suggests that
emong these resistant strains the same locus is involved in conditioning
resistance to 90la. Also, Fp progenies of GG208 x B38 and B38 x K148
have all plants resistant to 90la thus placing the allele: in B38 for
resistance to 90la in this same series, The Fy of K148 x B38 inoculated
by mixture A gave only résistant reactions so that the resistance to 10
rust cultures by B38 may be due ‘to one factor pair. Since the results
of resistant x susceptible progenies indicate that a single gene in each
source conditions resistance to several races, it is possible that we

“have an sllelic series of four dominent genes. -

+ 'Although the results discussed above suggest the presence of an

allelic series, other observations create some doubts. The Fo of K148

x GG208 inoculated with culture 908 to which K148 is susceptible gave
(75) 0; to (24) x type. (The x type is & mixture of 3- and 1l- or 03).

If culture 908 was not pure but contained spores to which K148 is resist-
ant then this reaction is as expected, The F, of K148 x GG208 inoculated
with mixture C containing 908. and 927gtoiwhigg K148 is susceptible gave
(76) O; and (23) x type. Seedlings carrying alleles from K148 would have

.1~ and 3-type pustules or x type reaction. The F, of K148 x GG208 -

_ 1inoculated by culture 930 to which GGR208 is susceptible gave (53) ©j,
- (25)- x mostly O; and (21) 3-. However, when this same F, progeny was
.inoculated by mixture A containing ‘culture 930 the ‘observations were
* +(57).0; and-(43) 1- with few 3- pustules. The F» of B38 x K148 with
.mixture B gave (56) 0O; to (42) x and with mixture E gave (64) 0; (27) x
~Mostly 05 and (12) x mostly 3-, " It should bé emphasized that it is diffi-
-cult to establish and maintain pure biotypes of the pathogen and to work
‘with mixtures involving many races. ' Some readings may be due to such
. things as contamination, failure of some virulent spores to infect, or
-~ perhaps spore competition or even antibiosis. It is also possible that
- modifying factors may be present and/bf’géﬁdfype-énvirohﬁénp_ihfébactions
- occur. Several Ff analyses using single rust cultures recently estab-

lished as clonal Iines from single urediospores are being made either to

confirm an sllelic Series among these four sources of resistance or to

determine whether some niore complicated Segregations which can not be
detected in Fj progenies may be present. -

’ - : - A, L. Hooker
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THE JOHN: INNES HORTICULTURAL INSTITUTION o o

ob= : ‘
ance. Hbrtford, England . S I X
ith P S

- in

hat ] The races of maize found 1n‘the West Indies have been described and |
ning | 3 discussed by W. L. Brown (Trop. Agric. 1953). It has been known since |

; the pioneer work of Alfred Russell Wallace that island life presents |
a special evolutionary features. Hence the maize races of the West Indian

ated ] E islands afford the geneticist interested in the scientific basis of the

10 1 3 evolution and selection in cultivated plants, an opportunlty of testing |
ts | 4 a.number of hypotheses.

cach | [

5 , 4 For instance, in the WESt Indies it is p0531b1e that gradual in-

breeding has been accompanied by selection for general plant vigour:
although the races are comparatively more inbred than usual for open=-
s 9 pollinated maize varieties found elsewhere, their vitality complex, so '
8 1 - named by Harland, is undiminished. If the foundation of a race has:

,

; 8 depended on a limited number of parents then the emount of variatlon

. ﬁ later released will be limited.

sigte : o o .

ated | 3 A preliminary examination of the genetics of these populations

Ve 1 4 indicates that they'may have been derived by methods involving closer

have ! inbreedlng than 1s normally the case 1n open pollinated specles.

: : 3 i o e G. Haskell o |

; T SR - L AP W. Willlams o .
k g . ’ . L. - . H !‘

iffi- Lo : UNIVERSITY OF MINNESOTA . !

ork i 4 S S " -St. Paul 1, Minnesota

i m Department of Agronomy and Plant Genetics

t 4 “' L ;. . - . o .. L v..".,“. . ) 4 .

t;ons = .1. A population study in the northwestern corner of Minnesota. -. .

U | Four recommended hybrids with relative maturities of 80 days or

o less were tested in the A.E.S. 100 area of Minnesota at population rates

\
.
ranging from fourteen thousand to twenty-four thousand plant per acre. : H

I IT 111 IV v VI
Approximate
Population 14,000 16,000 18,000 20,000 22,000 24,000
Rate in C
36" Rows. 2/25%  2/210  3/29"  2/imyr  3/uM - p/1g O
© Avge yleld- w-ei T ’ o t | ]!
Bu, /Acre 82 88 87 95 9% 102 ol

Moisture % R S o o
at Harvest 17.7 17,9 = . 18,6 17.6 18,4 18,0 )
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The largest population continued to show a substantial increase in
yield but the populations associated with three plants per hill yielded
lower than expected from those populations invelving two plants per hill.
The moisture percentage at harvest was quite variable.

R H Peterson

2. The inheritance and 11nk_ge relationshlps of factors controlling a
long mesocotyl type. . ,. ;

A study is under way to determine the mode of inheritance and
linkage relationships of factors controlling the long mesocotyl type
common to Indian corns from the Southwest. A stock averaging 24 mm
(from germ face to.first node) was crossed to nine inbreds (direct
extractions from a number of open-pollinated varieties) and a set of
chromosomal interchanges. The agronomic possibilities of this trait
are being considered. T o

A. Forrest Troyer

3. Location of fertilitz restorer genes A and .B- in inbreds A293 and -
K55 using translocation stocks with Wf9U as a tester.

This study was initiated to determine the number of and locations
of the fertility restorer genes in inbreds A293 and K55. Fertile
segregates of Wf9t x (Bl64t x A293) A286, - 2 and W9t x (Tx61t x K55)
A2865 ~ 4 were crossed with 28 different translocations involving all
arms of the chromosomes. The fertile plants with translocations from
these crosses were crossed onto Wf9t, A linkage study will be made
in 1957. :

Based on work of other investigators, it was hypothesized that the
fertility restoration in these inbreds was the function of 2 complemen-
tary genes. The expected phenotyp1c ratios for the hypothe81s are
as follows:

[(u£9t x 4293) A286,-2) AsBb x aeBB (TRANSLOCATION STOCKS)

N3

- Fertile-use sterile-discard

(Wf9%) aabb x AeBb ——> 1 AsBb  +. 1 Asbb + 1 asBb + 1 sabb®
Fertile _ Sterile

(WE9t) ambb x AsBB ——3 2 AsBb  + 2 _asBb
_Fertile . Sterile

* Data to be used for recombination test for B.
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s in . ."  Fertile and sterile classes should consist of equal number of normal
Lded and semi-sterile plants where no linkage exists between the restorer.
hill. genes and the translocation breakpoints.

Frank M. Remley -

b Linkage studies between a fertility restorer gene and. geneti
markers both in the gr sence and abgencg of translocations. ‘

A recomblnatlon figure of 28% was obtalned for the A293 fertillty
. .restorer gene and translocation 1-3 (5982-2) which has breaks in the
short arm of chromosome one and about .66 of the distance out in the
long arm of chromosome three. A recomblnation value of 5,4% was ob=-
tained between the A293 fertility restorer gene and translocation 1-3
(5883-1) which has bresks in the short arm of chromosome one and asbout
.65 of the distance out on the short amm of chromosome three. These
data indicated that the A293 fertility restorer gene is in the short
arm of chromosome one. However allelic tests with other sources of
fertility restoration which have been located in chromoscme three have
led to further studies. :

b

L Lonnd

The A293 source of fertility restoration has been crossed with
-several genes in chromosomes one and three which include in various
] combinationss gsr, zb br, s Rg,- tsA, na and lg The recombination
ns i L results will be obtalned in tke summer ‘of 1957. '

55) 4 b A test is being made to determine if one or both of the trans- : o
1 ] . ' locations reduce crossing over in regions adjacent to the break positions.
m 1 1 - Crosses were made between plants which were heterozygous for both the
: S fertlllty restorer gene and the translocation and various combinations
3 of the genes previously mentioned. Crosses were also made with plants
] ] which did not have the translocation, Testcrosses were made by
the I 3 selecting plants which had both the translocation and the fertility .
nen— 1 2 restorer gene and backcrossing them to the appropriate recessive genetic |
] "stock., Whenever possible these crosses were made reciprocally. Test-
crosses were also made with plants in the same row which did not contain
the translocation so & comparison can be made of the effect: of the
presence of the translocation on the recombination between the fertility
restorer gene and the various genetic markers. ' As the freguency of ”
plants with both the fertility restorer gene and the 1-3 (5883-1)
translocation was very low some crosses were also made onto sterile
plants so the recombination percentages between the translocation and
i3 the genetic markers mey be measured. These results will be obtained
in the summer of 1957.
asbb¥ ?3,
: 3 Duane B. Linden |
1
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i .5, Comparative performance of inbred lines and their testcross progenies
| . at different populations per acre. _ -

|

ﬂ Thirty-two inbred lines of corn were planted at five different
) populations per acre in the A.E.S. 600 zone of Minnesota.
‘\

|

|

|

Rows 40 ins, apart.

Approximate population‘ 12000 16000 20000 . 24,0C0 280C0
Rate and distance -

within Tous: o 2/26 ins. 2/20 ins. 2/16 ins. '2/13 ins. 2/11 ins.

i
i Another trial containing the testcross progenies of twenty of these
B 1nbreds, resulting from testcrosses onto two double cross hybrids, was
| grown at two population levels, 16000 and 20000 plants per acre, with
two replications at each of four locations all in the A.E.S. 600 zone
of Minnesota.

Rows 40 ins. apaft.

Al Approximate population: 16000 o - 200C0°
‘ Rate and distance T ‘ ’ o ‘
within rows: 2/20 ins. alternating 2 and 3/20 ins.

Notes were taken on' the dates of tassel emergence, pollen shedding
- and silking, plant height and ear height, and the number of good ears,
bad ears and dropped ears on the inbred trial and the testcross trial
grown at Waseca,

From these results 1t is 1ntended to find the effects of population
level on these characters of the inbreds and their testcross progenies.
Also a study of the correlations between the performances of the inbreds
and the testerosses will be made to find if there is any relatzonshlp
jh between the two. : o

m Preliminary resultsvfrom the~inbred trial show a wide rangezof

i kernel moisture percentage at harvest time; there seems to. be a tendency,
~as would be expected, for the higher populations to give higher moisture
content, i.e. high population levels tend to delay maturity. Tassel
emergence, pollen shedding and silking dates are all delayed with in-
crease in population level, . 4

A detailed analysis of all results is at present belng prepared.

J. C. Sprang
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é. Progress recort on the big ring. =~ . ° ”“;, .j“ ; 1;

A ring of elght was observed in 3 plants out of 17 progeny from the |
cross of the F] of permanent rings of six (2-4b+2~3d x 2-4b+,-8a) x a
standard normal. As predicted on pages 55 ‘and 56 of the 1955 Maize News
Letter, two rings of four were observed in the Fj plants.

0 ,f 1 At the present time it appears.to be possible by an extension of ‘
jins. | . ponent rings of six are available, - After the permanent riiigs of six U

have been produced by a crossover in the differential segment of the

the method to produce combinations of big rings at will, once the com- 4
"PF1 of a cross between two translocations with breaks on a commoh chromo-

::se ] 1 some, the larger rings are produced by the segregation of translocated
. 1 }v chromoscmes from crosses between the component smaller rings. Co | w
g ' % | L. Inman, |
- ;‘
4 7. Striate-asynaptic stock.
‘ - The striate-asynaptic stock, originally under Emerson's #28-569 and 1
| carried along for several years at Minnesota, has’ been exsmined cytolo- 1
b gically. Pollen sterile plants hed 10 II and normal palring. Seed=set }
ing . on these plants was normal. This stock is apparently carrylng a male ;
55 ‘Tasterile and does not contaln the as gene. R
3 4 4 . L T . T ;
i 9 0. F. Miller o 1 J
J I
S 8. Location of na-.. : . : : -
reds - C
> ] 9 The following. data confirm last year's results (News Letter 1956). o
] ‘g This gene is in chromosome 5 as shown by the following F5 datas o
ney g Pr Nap Pr nay pr Nay pr na, (-)Aleur.Na, " (-Ykléﬁr:iagi total O
> ’ ‘ . ) . . i L | ‘:
ure S 0 90 . 10 12 7 8 28 119 i

180 27 36 32 - T = s |
| segregating c and T. p = 27.45% TI2.72 | ‘

|
Gertrud Joachim . ”
C. R Burnham ST

9. Crossing over in reclprocal crosses. »; o o
!

4 In chromosome 2, the fl - v region showed much hlgher recomblnatlon
in the &, the other regions only slightly higher.
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? | g
1g-gl 14,91 * 1,81 v 17.53: % 1.89
Lgfl 28,02 t 2,28 31.60 * 2,31
f"“a 1—v4"?;; 12.60;; 1.68 oA t 222

10. Location of . Y in chromosgme 6. .

A stock homozygous for ’I‘ 5-6c, (break in short arm of 6 adgacent
to the centromere) showed 14, 5 Yi1,2% recomhlnation bet.ween Y and F1,
-ziTherefore-¥ as well as. Pl are in the long -arm, . This new chromosome (67)
ds. not .attached to the. nucleolus. The lower.. recombination. (the normal
value is 31) might, gonceivably be the result of . the .substitution of. a
short arm in which crossing over is higher than in the short arm of 6

normally present... .

11. Big ring,

- v Some progress has been made in bu11d1ng other ‘permanent rings of 6.
.Those now: available are: 2—4b+2-3d s 2—4b+4-8;a ’ 8—9b+ 8-10a, and 1-7 :
. (4405-2) + 5-'7 (5179-9) SR Co e

' Followlng the scheme suggested by Inman, the followmg comblnations
are being produced. 1-9 X 1-7, 3-6°X 2-3, 9-10 X 2-9, 4-8 X 8-9, and
3-6 X 5-6, ..

A new series of crosses for producing rings of six which can be
used for other purposes hss been planned by Inman. . . L

PRl

~~~~~ i “ SN «'e

: We have :been unable to confirm by 1inkage tests with P, f bm, the
.-indication from T-Bla tests (News Letter 29: p. 51) that. a crinkly-
leaved dwarf is in chromosome 1.

1a. Unlinked gemes, o e

X2 tests for independence show.

silky asseg= vs.- Golored and colorless aleurone (2 factors segregating)
are associated, p'= .02,
midget and Y vs. y in a culture segregating pale yellow - P = {,01,
g;n no close association with py, Y X, ni,
3-6 no close association with £y bm Xy
. GQuarf® ® @ withxms. _
" fireq® Wi m o with su2, Y, Pr-P_ S

ke N e 4 aa ma
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» Sl
13. Effect of unegual chromatids on recovery of compl ementary ¢ross-overs. [

Translocations having nnequal'éxchahged pieces and an'intérstitial
segment of appreciable length are being tested for non-random segregation
of crossover chromatids. PR o - I

The first results are with T6=9b (6L.1 = 95.37) in tests with ¥
sh Mx glis.. The recovered complementary crossover classes are -very-
unequal in the Wx - €115’<I ~ Wx and Wx - glys regions, : Co

: 7. -G, Ras Burnham L ' i ‘{
|

Those assisting in the abbve work are: - L.'L; Ihméh,.o.th Miiler, énd
;\Po YagWQ : o C * T v

MISSOURT BOTANICAL GARDEN | .
St. Louis 10, Missouri o

1, - Collection of North American Indian corh;

The collection of corn made by Collins, Kempton, -Longley, and others
for the Department of Agriculture which formed the basis of Longley's
paper on chromosomes of North American Indian corn is now at the Missouri
Botanical Garden. While the seed is no longer viable, the ears provide
valuable information for peeple desiring to study the corn. :

Hugh Cutler

. NATIONAL INSTITUTE OF AGRICULTURAL SCTENCES
- Hiratsuka, Japan o

1. .Gharacteristics of nativé.races,of-maize in the orient.

. Last year (in the 1956 Land and Crop of Nepal Himalaya 2:373-530),

a comprehensive survey of the morphological characteristics of orientsl

races was given in which the oriental races were classified into five

types. They are (1) North Americen, (2) European, (3) Caribbean,

(Zf Persian, and (5) Aegean. This classification has been further re- o
- examined by using other races of different sources from both the n
{ cytological and morphological view-points. Some evidence was obtained |
1 to support this classification. o
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. Firstly, all of .the flint races native to the southeastern region

.of the orient including Java and Siam were proved to be different from
‘the five typés described above, and they are called the "Javanese type".
* This-'is an intermediate form between the two types, Caribbean and

Persian. In addition, plants in every race of this type are more.
vigorous than those of the latter two types. They may be described as
follows: Plants tall and robust, late in maturity; stalk thick in
diameter, with'a lot of short intérnodes; tillers always lacking, but.
prop-roots prolific; tassels usually covered by upper leaves even when
matured; tassel branches slender, delicate, and numerous (about 33 on
the average), ‘arising in a wide space on the main axis, and hanging
down during anthesis; paired spikelets small and sparsely born in the
node, shedding abundant pollen; ear placed very high on the stalk, small

in size, donical in shape, light in weight, never exserted from the

leaf-sheath during anthesis; row number 12 or 14, having no sterile tip;
shank having a ribbed surface and enlarged node; husks few in number
and flag leaves usually absent; kernels small in size, light in weight,
spherical in shape, and orange in color, denting absent, and quality
excellent.

Secondly, a karyotypic analysis of oriental maize of the six types
was carried out with respect to difference in the number and position
of chromosome knobs at mid=pachynéma of meiosis in PMC. The karyotypic
comparison is set forth in Table 1, where the abbreviations E, Af, Ad,
C, Na, Np, Jv, and Jp correspond to the following types: "“European
flint" and "North American:flint and dent" from northern Japan, "fegean

- flint" from northern China and central Nepal, "Persian flint®" from -

central Nepal, "Javenese flint" from Indonesia and "Caribbean flint" -
from southern Japan, respectively. As can be seen in this table, both
the number and position of knob occurrence differ markedly in different
types. In number, they are extremely variable ranging from nearly zero
(E and Af) to nine @5 ¥ and their order is the following=--Jp> JvSNp =
Ad>Na = CBAf = E. In position, some striking peculiarities also
exist emong them. The frequency of occurrence of a particular knob is
not related to the overall frequency ‘of knobs in that group. For
instance, the average frequency ‘of ‘the ‘terminal knob on the short arm
of chromosome 9 is about 0.5 in Af or E, and 0,2 in Jp, although the
former has the lowest average number of knobs and the latter has the
highest numbéy, . The Continental races comprising Np, Na &nd .C°show the
highest occurrence of knobbed chromosomes 9 in spite of the intermediate

‘nimber- (3 to'5) of total knobs. ‘The Javanese races give &n average of
0,3 for chromoscme 9 knobs, being intermediate in” frequency between the

two’ types, Caribbean and Contlnental flint.

From these morphologlcal and cytologlcal flndlngs, it may therefore
be concluded ‘that the present Javanese type could have arisen through
hybridization between races of the Caribbean and Persian flint.
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2. Genic analysis of some mutant characters.

e. Giant plant (gi)

This simple Mendelian recessive mutant (gi) with white endosperm
was crossed to a normal plant with yellow endosperm. The F; plant was
normal as expected and the data on the segregation in 128 Fp plants are
listed in Table 2. . , - - ,

Table 2. Data on the segregation of the giant and yellow endosperm
characters in the F, progeny. .

Character ‘ L + — gd =~ Total
I . 5 . . 22 ‘ 81
y oo s 3 i
Total . 103 ' 25 128

From this table, it seems highly probable that the two_characters,
giant and yellow endosperm, are linked in coupling phase (x? = 7. 856),
The present data indicate that yellow endosperm is caused by two or more
genes, It is impossible to ascertain which of the genes governing
yellow endosperm is linked with gi, although the gene gi may be on

chromosome 6. '
b, Recessive old gold stripe (og).

The phenotypic appearance of this mutant was exactly similar to
that of the dominant old gold stripe reported by Lindstrom (1935).
However, the genetic behavior differs as follows: ;

(1) The character is controlled by a recessive gene og,., probably |
located on the right side of R in the linkage map (1i-16-g-20-ogy) i
instead of to the left of g as was found for the dominant Og. v ‘

(11) = This character is considered:to show cytoplasmic inheritance.
Accordingly, the variegation appears not only in the homozygous recessive W
condition but also in the heterozygous Fqi. The frequency of cytoplasmic |
transmission was low when the og., stripe was used as the male parent,
while it was high when used as the female parent. Consequently, the - |
disturbance in segregation ratios was more pronounced in the latter case
than in thé former. In this stripe, the yellow variegation on the
leaf-blade:is most conspicuous in the upper leaves and in the flag
leaves of the plant in the first generation of the homozygous og, com-
bination in the Fo and backcross populations. On further selfing of
the homozygous ogy plants, the appearence of striping shows & trend to
decrease progressively. The striping usuelly disappears entirely in
about the 6th or 7th generation of selfing, in spite of the homozygous
recessive ogy constitution. Nevertheless, this apparently normal plant
behaves genetically just like the homozygous ogr-stripe plant when
crossed.
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"' Table 3. Recombination percents of the three genes, °8r: g and 11, on

chromosome 10.

. .. . No. of Total e o
Phagse - - fam,. _plants’ ogr—g g-11 - ogp-li
CFy % .1 506 - 40,0 170 | 5L5
B * 1 06 53,7 16,5, 60,2
S 3 me6 . 2L3 15,07 - 0.4
2)-. 4 1303 26,5 179 4haT
B i 5 82 6 WR74%3

¥ came’ from ‘the female parent of the Fl plants with the cytoplasmic
strlpe.

came, from the 5} normal plant without any striping. _:
indicates the use of the female heterozygous parent with the: stripe.
3) indicates the use of the female heterozygous parent without the

1)

o stripe.

T, Sutd

" NORTH GAROLINA STATE COLLEGE
Raleigh, North Carolina
Department of Field Crops

1. The inheritance of re istance to brown s ot-of corn.

A study was designed to 1nvestigate the inheritance of brown spot
of corn (Physoderma maydis). A susceptible inbred (NC7) was crossed
with a resistant inbred (GT154) end the following. generations derived
for study: Fl’ F2, F3, Bl’ B2, Bll’ Bl ’ 322" Individual plants were
examined for brown spot symptoms and given a rating from O to 5; O
being no symptoms and 5 being very badly infected. Data were collected
at one location in 1954 and at each of two locations in 1955. The data
were analysed using the methods proposed by Powers, Locke and Garrett
1950, and Powers, 1955, oy .

:' Tt was found that four or more gene pairs differentiate the parents
with respect to brown spot resistance. Several genetic models involving
four loci and five loci, each defining the disease reaction of every

- ‘genotype, were found which were compatible with the F, data obtained .

at each year-location. All of the models which were found to be com-
patible with the data involved epistasis; i.e., non-additivity. between
genotypes at certain of the loci, Further evidence of epistasis was:
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noted when the relative magnitude of the means of the various generations
did not agree with the relative magnitude expected under the assumption
of no epistasis. '

The three genetic models involving five loci found to be compatible
with the F3 data collected at, the three year-locations showed a consist-
ent pattern of gene action, although the relative value of the gefictypes
1 varied, reflecting a genotype X environment interaction. Assuming these
‘ three models weré correct, predictions were made concerning the disease
| reaction of single crosses relative to the disease reaction of their
; respective parental lines. This indicates that single crosses which are

more resistant than either parent, and single crosses which are more
‘ susceptible than either parent are to be expected. Furthermore, a single
|
y
1
1

cross more resistant than either parent and a single cross more-suscep-
tible than either parent may have one parental inbred in common.

551 Data obtained on various inbred lines and their single crosses in
I

1956 are in agreement with the expectations based on the five factor.
. genetic models, , e »

From the point of view of the plant breeder, these results indica:e
[ that the brown spot reaction of an inbred line is not a relieble indi-
| cation of the reaction of single crosses involving that inbred, and the
hybrid combinations themselves must be tested for brown spot resistance.
\
»
|
l
|
|
|

R. H Moll

D. L. Thompson
P. H. Harvey
R. E. Comstock

“+~0HIO AGRICULTURAL EXPERIMENT STATION
_ Wooster, Ohio

1. Sﬁﬁaies'on'a mutable system involving chromogome 6.

\
|
|
|
|
|
il
|
i
\
|
.. A& yellow mosaic kernel was found on an ear of a yy x Y{ cross.
' The resulting plant was selfed and yellow mosaic and white endosperms
segregated. The yellow mosaic endosperms are characterized by a white
background with yellow spots if the yellow area is small. The large .
yellow areas may be somewhat irregular in outline. Progeny from the
selfed plant were grown and a recessive pale green character segregated.
il ~Some of the pale green plants possessed numerous mutant green areas on
I " the pale green (or white) background. These plants in addition to
being pale green also have a white sheath and ‘somewhat banded white
m areas on the leaves. Classification of the pale green character in the
seedling stage is good in the field but poor in ‘the greenhouse. However,
classification of the ¢haracter in the mature plant is excellent both
in the field and in the greenhouse. The mutable white allele has beén
designated as y@ and the mutable pale green allele as pg™.
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% lons -~ In crossover tests, Y Pg/y™ pd® x y® pglM, there was no crossing over
ion between y" and pg® in tests involving 7944 plants. In some of these

‘ f tests the female plants carried (either one or two) controlling elements
e DR ‘and others had none. Two point tests gave approx. 35% crossing over
;ist— : 3 between y and Sus; crossing over between 3™ and Su, was approx. 0%,

il : - Cytological studies provided no evidence for a chromosomal aberration, !
ypes 8 It seems possible that a rather large region on chromosome 6 may be |

:::Ze involved. Spreading effect could be involved.

' f 1 In preliminary tests the controlling elements failed to induce Dg
are | i action. Also, Ac did not induce y® to mutate,

ingle | 4 With respect to controlling elements, certain tests indicate the

ep= 1 f  presence of two independent dominant controlling elements. One such |
‘ test is presented below: ' o e _ ‘

in E
: 4 2 Y Pg heterozygous for x.ym-pgh  no controlling.

| 4 ¥ pgh controlling elements '~ " eleménts
igfce - Endosperm Classification
the i a2 ~ Yellow : ~ Yellow mosaic " Vnite
nece., | 1 » -

! 190 130 | 35

i Plant 6lassification | H ‘
A ﬁ : : . | f

4 green pale green pale green mosaic " pale green @
= 17 34 | o 2 |

E Possible ' ST |

This and similar tests sﬁggest»that_there are two dominant con-.: :
« E trolling elements one of which induces both y@ and pgM to mutate and the ‘
a Ej 4 other only induces y® to mutate. - C e j
te | 9 - B }
- i 4 The controlling elements have been tentatively designated as Cey- ;
, . (controlling element) which induces both y® and pgl to mutate. and Ce, |
ted. § .+ which induces Y@ to mutate, ' : o f
on | - - L z‘

\ The time of mutation and mutation rates (number of mosaic areas-

] i per endosperm) vary for different plants. Dosage of controlling ele- ;
the 1 - ments and perhaps dosage of the yo pg region as well affect mutation |
ever, 3§ rates and ratios of yellow mosaic endosperms. Some tests indicate that ﬁ
h E 3 the controlling elements do not affect the expression of normal y. - :

en - Tests relating to the above problems are in progress.
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With respect to sectoring, no ear sectors of yellow mosaic endosperms
have been found. However, ear sectors of germinal mutations (yellow
endosperms) have occurred. In all cases except one, the plant grown from
yellow endosperm germinal mutations (from ear sectors) have been green.
In other words, ym and pg™ mutated simultaneously to the dominant. .

“E. J. Dollinger

' THE PENNSYLVANIA STATE UNIVERSITY
University Park, Pennsylvani
‘ - and, '
CALIFORNIA INSTITUTE OF TECHNOLOGY.
Pasadena, California -

1. Elacement of seedling chlorophyll mutants.

Seventeen radiation-induced seedling chlorophyll mutants have been
placed in appropriate linkage groups by utilizing endosperm-marked trans-
locations as testers. Crosses between the mutants and an array of
translocations were made at Cal Tech and the Fy and F, populations were
grown at Penn State.

The series of translocations used involved breaks near Y} on chromo-
some 6, su on 4, or wx on 9; with breaks in different arms of all other
chromosomes except 7. If clear-cut data indicated no linksge with any
testers, the mutant was assumed to be on chromoscme 7.

For each of the mutants the phenotype and number, the linkage group,
and the translocation(s) with which each showed linkage are listed in the
following table. Allelism tests have not been run on the two virescents
end the two yellows which were placed in identical linkage groups.

Mutant Mutant Linkage Translocations which
Phenotzge Number Group identified linkage group
(Pale green 8616 7 elimination)

Virescent 4873 3 3-9¢
Virescent - 5575 3 3-9¢ e
Virescent 8623 A 4=9b S .
Virescent 8647 7 elimination (also linked to gl;)
Virescent 8661 8 8-9d
White : v 8336 3 3-9¢
White = 8613 1 ‘1=-6¢c and 1-4d
White . . = 8630 8 8-9a P ' ’
White' = 8889 9 1-9¢; 2-9b; 4~9b; 8=94; 9-10b

4

White " 9005..

1 4—89;}1-48;-4-9CF-22)
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Mutant © Mutant Linkage Translocations which
Phenotype Number - Group identified linkage group
White narrow leaf 8950 9 1-9¢; 2-9b; 3-9c¢c; 9-10b
White yellow 8721 ‘10 9-10b AT
Yellow ' 8454 10 9-10b
Yellow 8793 10 9-10b
Yellow 8957 4 1-4a; 4-8a
- Yellow 3 3-9¢

Dolores McHugh
J. E. Wright

~E. G. Anderson

UNIVERSITY OF THE PHILIPPINES
- .. College .of. Agriculture
Central Experiment Station
College, Laguna, Philippines

1. Reduction in grain yield from the F

crosses and double-cross hybrids.

1-to the Fz of parental single

In the 1955-56 dry season performance yield test of parental single
crosses.-and double-cross hybrids and their respective Fp's at the U, P.
College of Agriculture, College, Laguna, Philippines, the following
(1) percentage decreases in the grain yield of
the Fy of five parental single crosses varied from 0.8 to 22.8 per cent,
with & mean of 17.3 per cent and (2) percentage decreases in the grain
yield of the F, of seven double-cross hybrids varied from 1.4 to 37.5
per cent, with a mean of 17.6 per cent.. On the average, the Fp yielded

results were obtained:

significantly lower than the F; in both

the double-cross hybrids.

2, Sueet gofn in the Philippines.

the parental single crosses and

0. Q. Baliestefos~:,
F. A. Aguilizan. :

In the performance trials for yield, agronomic charactefs, and
quality of 13 varieities and hybrids of sweet corn, the top crosses of
Hawaii Sweet x Golden Cross Bantam and Philippine Sweet x Golden Cross

Bantam showed the best quality and were among the eight highest yielders,
gll of which yielded alike within the limits of statistical significance

at the 1 per cent level.

Sweet corn was preferred to glutinous or waxy
corn by 80 per cent of the members of the panel.

Arthur M. Brunson
Jose D. Escarlos
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PIONEER HI-BRED CORN COMPANY
Johnston, Iowa

1. Allelism of FR genes of inbreds which restore pollen fertility
to WF9S,

The inbreds KY21, BH2, CEl, JG3 and JG5 (all but KY21 are lines of
the Pioneer Hi-Bred Corn Co.,) restore pollen fertility to WF9S, in such
a way that all anthers appear normal, although only 60-90% of the
pollen grains are “fertile" (plump, starch-filled). When these five
lines were intercrossed in all possible combinations and the resulting
F1 hybrids crossed as male to WF9S, 100% of the plants in each 3-way
cross were fertile, as described above. This indicates that all 5 FR
lines contain dominant forms of the same FR genes, with respect to WF9S,

2. Further evidence for two compiémentarz major genes for fertility
restoration in T cytoplasm. '

—. In the winter of 1956~57 five eaf—progenieé of the cross
L(F9T x KY21)WF9/ SK2 gave the following segregations:

Ear Number ~  Sterile Plants Fertile Plants Fertile Plants

12
17
20
26
25

(O F SRS

O OWn ~I
oooog

Each of the (WF9T x K¥21)WF9 plants used as female parent was fully
pollen sterile. WF9T x SK2 is pollen sterile. These results are in
agreement with the postulated fertility restorer genotypes of:

WF9 - asbb, SK2 - aeBB, and KY21 - AABB (postulated in Genetics, 1956,
on the basis of backcross and three way cross data). According to this
hypothesisT one in three crosses of SK2 to sterile plants of the back-
cross (WF9' x KY21)WF9 should segregate 50% fully fertile to 50% sterile
plants. The partially fertile plants presumably are due to interaction
of minor genes (non-allelic with the two major fertility restorer genes)

which can effect partial fertility restoration under some environmental
conditions.

Donald N. Duvick
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PURDUE UNIVERSITY -
Lafayette, Indiana

1. ‘Gsmetophyte factors in maize.

There are three alleles at the gametophyte locus on chrbmosome four

s of ; 2 in maize: GaS, Ga;, and ga. The presence of other gametophyte factors
such y g in seven cross-sterile popcorn inbreds was tested for by examination.of

] 2 the Fo progeny of crosses of these popcorns with various stocks marking
o ] ;‘ the ten chromosomes of maize. If a gametophyte factor exists in a pop-
ing { 2 corn inbred and is linked to the locus of a marker gene, the proportio
v ] 4 of the F, progeny homozygous for the marker gene is less .than the =~ -
R ! 1 expected 25%. This reduced percentage of marker type is caused by the
WFOS, { 1 competitive advantage of Ga gametes over ga gametes on heterozygous silk.

Cross=-sterile inbreds involved were 24-6 and 4501 of South American
- origin; 1001-52, a Hulless type; the Black Beauty, 4541; a Red popcorn,
y | ] 452/; a Baby Golden type, 4513; and 401-127 from Minnesota Superb.

In the 195/ News Letter (28:38) the F, progeny of a cross between -
P51 (ga su/ga su) and 401-127 was reported to have resulted in approxi- |
mately 25% sugary seed set, and it ‘was suggested that there was no ;
cross-sterile factor at the Gay locus. This result was unexpected as
] all other cross-sterile inbreds so tested resulted in 12-16% sugary seed,
ts b and cross-sterility was attributed to the action of the GaS allele at

i the Ga; locus. Increased testing by selfing Fy plants from the. same
seed which was used in obtaining the results reported in 1954 resulted
in two homogenous classes, one with-a mean at 22,87 sugary seed and the
other with a mean at 19.1% sugary seed. The percent sugary seed in.
progeny of the cross (P51 X 2£‘Z§ X (P51 X 401-127) resulted in two
homogeneous groups -averaging 23.3 and 16.8% sugary seed. The progeny
from the reciprocal. cross averaged 24.0 and 17.4% sugary seed. There w
were on an average about 8-10 ears in each class. The 23.3 and 24,0
percentages were not significantly different from 25% but the 22.8% was. .
It would appear that the popcorn parent was heterozygous at the Gay locus ]
, _and the variation in percent sugary seed possibly due to modifying fac-
6, - tors:or to two allelic gametophyte factors of different competitive
his » “ability. All tests involving the F5 progeny of P51 -and & different -

in an average of 9.4% brittle seed. Analysis indicates that a gameto-
phyte factor is present probably atfthe ggz‘;gcus_on Qh;pmqspme_five.

’kT = source of 401-127 resulted in an average of 16.9% sugary seed indicating
?gzie » the presence of a geametophyte factor at the Gaj locus.
xzi) ] é The Fp progeny of crosses between bt stocks and 401-127 resulted

- The cross-sterility reaction of 401127 differs from that of other

- ~ cross-sterile inbreds. Progeny of the cross ((Hy (ga/ga) X cross-.
sterile inbred) X cross-sterile inbred) usually result in half of the
progeny which will set seed with ga pollen and half which will not.
When 401-127 was tested no plants were obtained with a good seed set.
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Because of the competitive advantage of Ga geametes over ga gametes all
progeny of the cross (Hy X cross-sterile " inbred) Fo should be either

Ga /Ga or Ga/ga and induce a full seed set when pollinated onto the
cross-sterile parent. When 401-127 was involved not all F, plants, when
acting as pollen parent, would induce a seed set on: 401-12% ‘Results
from testing individual plants from the cross (Hy X 401-127) F2 by

- pollinagting onto 401-127 as the seed parent and by a gg/gg type as the
pollen parent led to the formulation of a two factor: genetic basis of
:cross-sterillty. Thls hypothe31s must be‘tested. -

Inbreds tested ‘must be- div1ded 1hto two groups on" the basis of

‘their. behavior. in Fo progeny involving these inbreds crossed with a:

brittle stock. - The first group involving 1001, 4524, and 4501 resulted
in percentages of brittle seed not- signiflcantly different from 25%

‘ Progeny from. the second group segregated as: follows. o

: Inbred co ﬂ,-:ﬂ No. Fz earg ‘:-.‘M“ - &bt
24.-6 1 2504
T TR L 2 © 11,9
4513 . 8 - o RLT
4541 :,g. '”'25.2)“'*“

It appears that plants 1nvolved in these crosses were heterozygous for

_gemetophyte factors at the Ga, locus. The inbred 4513, when ‘tested,
'segregated with an average 'of“21.7% and 8, 2% brittlé seed and both

classes were significantly less than 25%.  This inbred mlght ‘possess
modifying factors, or two gametophyte factors at the locus each with a
different competltive advantage over gg gametes. ‘These results are of
partloular 1nterest because these popcorns are’ 1ong time 1nbreds. .

" In 401~127 there: are uncertain indicdtions of the presence of-

 gemetophyte factors-on" chromosome three linked to the dwarf locus, ‘and
“on chromosome nine linked to the shrunken 1ocus. Several other indica~

tions of the ‘presence of gametophyte factors were found in 4541 linked
with opaque, 4501 linked with shrunken, 4513 llnked with waxy, and 24-6
linked with shrunken., L

_Lelanle. House .

- Further investigations” ‘have been ‘made of the r mottling system
reported in the 1954 News Letter. Evidence was given at that ‘time which
renders it ‘unlikely that' a‘mutable r is involved. Recent work shows the
likelihood of a multifactorial system which is responsible for the de-
velopment of aleurone color in'a high peércentage of cells of the
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constitution &, Ay, G, r. This is reminiscent of the r blotchings
reported by Mangelsdorf in the 1955 News Letter.

The original mottled stock was derived from a cross of P51 le, AZ’
8, r) x SA:24 (4, A, G, r). The F} had colorless aleurcne; a small
percentage: of Fo kernels showed faint to moderate mottling; by selection
of the most deeply mottled kernels, one could obtain by the F, generation
some plants which gave all deeply mottled kernels. .

Table 1 gives the percentage of mottled kernels observed in various
crosses and selfed progenies involving the mottled stock and the two
parents from which it arose. It is apparent in reciprocal crosses that
there is a greater percentage of mottled kernels when the mottled stock
is the female parent than when it is the male parent (ef. lines 1 and 3,
L and 6, 7 and 8, 12 and 14, 13 and 15.) This does not seem ascribable
to a cytoplasmic influence since it makes no difference whether P51 or
2/, was used as the female parent in such crosses as (51 x 24) x M and
(24 x 51) x M (lines 14 and 15). It is assumed then that the reciprocal
differences noted are due to dosage. Further, 24 seems to have a
greater effect towards mottling than P51 (cf. lines 5 and 7, 6 and 8).

It is clear that plants of the mottled stock used as testers were
of different genotypes since different percentages of mottled kernels
resulted on some occasions when the same plant was used as a pollinator
on several mottled plents (see Lines 12 and 13). In light of these
differences between tester plants, it is not surprising that the data
are variable.

A purely formal explanation can be advanced which gives rise to
expected values (% mottled) which are not too incompatible with the
observed values considering the complications added by tester plants of
undefined ‘genotypes. If one assumes: (1) that 7 loci are involved -in
the production of the mottled phenotype; (2) that all effective alleles
at these loci have an equal weight of 1 and cumulative effect; (3) that
all show a dosage effebt;»(A) that 24-6 has effective alleles at 4 eaf
the 7 loci and P51 at the other 3 loci; (5) that the dosage necessary
for the development of any mottling is 16, and higher dosages produce
larger colored areas as well as more intense coloring; then the expected
values for the various crosses are as listed in Table 1. Note that no
attempt has been made to assume different weights for different loci,
not has linkage been considered. FPostulates of both types might offer
possibilities of closer fits to observed data. .

No germinal mutations to R have been observed in the mottled stocks
which may be taken as evidence that the multifactorial system postulated
is not caising r to mutate to R unless such events happen too late to
take place in sporogenous tissue. Further, as Mangelsdorf noted in his
r and ¢ blotched stocks, the colored areas are not regular, nor do they
show the same intensity of coler. : ' : ’
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An obvious possibility - is that the multifactorial system is enabling
or forcing r to become functional in some. cells,: We eannot, however,
dismiss the . possibility that the system acts to bypass the r locus, and
the production of color has nothing to do wlth I.

:’ Oliver E. Nelson, Jr.

3. A gene for iron chlorosis.

In the progeny of coop ear 54-613-1 (Oh 51A X “shs" pr selfed),
four out of ‘eleven plants were pale yellow striped and grew to approxi-
mately half the height of the normel sibs. - One such plant was selfed
and bred true in 1956. A complete nutrient.solution including minor
elements failed to bring about development of full green color in the
greenhcuse. Minor elements Ca, Mg, Fe, Mn, Cu, Zn, in combination with
sulfate, phosphate, nitrate, and borate ions were added separately in
excess, Not all possible combinations were tried. The Fe S0, treatment
resulted in development of full green color:whereas no other treatment
was effective in overcoming the chlorosis. - .

J. M. Shively
H. H. Krsmer

L Interactienﬁof:eggoéperm genes.

Several new combinations of ha with gu,, du, and wx were synthesized
and identified during the past year and showed, some. rather unusual inter-
actions both with respect to the percent’ amyibse in-the starch ‘snd with
- respect to the temperature at which starch grains lose birefringence
under polarlzed light Data are given on page 120. R TEL S

... - It appears that §_2 alone and with,gg and ux will reduce birefren-
”gence end point temperature to sbout 55¢ C. . Alone and in comblnatlon
with su ‘and gup, ha raises the end point.: Further the same genes, i.e.
du and ) ux, which are loweréd by 8uo, also lower ha. The gene, su which
raises su, is slso raised by ha.

With respect to amylose content, no combination with ha resulted in
higher amylose than ha; su, combination with ha gave an unusually low
value. The intermediate value of gg ux is of interest. e

»-.




'between sup and X in-the homozygous ‘translocation. If linkage is found, B

" translocation point. In the absence of 11nkage ‘the pos:Ltion of X w111

6. Close linkspe of y, ms-si, and 'rg on chromosome 6.

120

e S . Birefringence ,
Gene Combination % Amylose End Point, ©C Phenotype

‘Normal dent 27 68  Normal dent

du 38 69 dull dent
he . . . . 61 ‘ 89 ternished dent
su 30 65 wrinkled
sug 42 55 . translucent, full
duha - - . 58 .70 translucent, full
dusu - . -64 68  wrinkled
du sup L8 . 56 translucent, full
dawx 0 : 70° - opaque, shrunken
ha su - 6 - 8 .~ translucent, full
ha sup I ¢ - | . opaque
‘hawx .. . 15. 72 . opaque, shrunken
su sup o 56 C o 66 ©* wrinkled
su wx 0 R Y A wrinkled
suowx O 53 - opaque

P, L, Pfahler

- H, H. Kramer

tlonv w1th Y an sﬁz in T6-10b o - i

The interchange po:.nt in T6-10b is very close to Y. Repeated back--
crossing of yT/IN to a du" su2 stock since 1951 has flnally resulted in
a Semisterile YY su, 8uo plant. This will permit a test for linkage
Y will have been’ placed ‘on the long arm of chromosome 6 distal to the

‘remain- uncertain,

Material heterozygous for Yy, for a new “male sterile silky ear"
mutant, and for a new recessive ragged leaf seedling mutant supplied by
E. G. Anderson, who had located them on chromosome 6, was planted out.

Data from y si/Y Si selfed gave 48 Y Si: 1 Y sis 1 y Si: 39 y si
for which recombination by maximum likelihood is 1.8%.




i1

Preliminary germination tests from two selfed ears of y Rg/Y rg gave
no ragged seedlings from 36 white kernels tested indicating clese linkage
of y with rg. : o o ‘ :

Herbert H. Kramer

7. Mutable su.

In 1955, a stock from Dr, McClintock carrying one Dg and one Ac
was used as a pollinator on a sweet corn hybrid. From 500 outcrossed
ears, about 1,000 endosperm mosaics were selected and planted in 1956.
Out of approximately 500- selfed ears, two proved to be mutating su, Su,
phenotype. It is hoped that a series of alleles can be isolated at
the su locus. A S '

N. K. Notani
Herbert H. Kramer

( ~ UNIVERSITY OF SAO PAULO
Piracicaba, Sso Paulo, Brazil
Department of Cytology :and Genetics

1. Comparative performance of somé;hzbrids from Mexico, Colombia and
Bragil. [

During the season of 1955-56, an experiment in a 4 x 4 simple
lattice with 4 replications, was carried out to test five three-way
crosses of yellow dent corn from the Agricultural Program in Mexico for
tropical regions, four double hybrids, of which three were orange flint
(Rocol H-201, Rocol H-202, Rocol H-203), one white flint (Rocol H-251)
two orange flint varieities (Eto and Peru 330), from the Agricultural
Program in Colombia, three.semi-dent double hybrids in distribution in
our region and two synthetic varieties one being yellow dent (Pelotas)
and one orange flint (Marilia). The Mexican hybrids used are experi-
mental ones and were the best of some 300 in Mexico, according to Dr.
Robert D. Osler. The pedigrees of these hybrids are as follows:

SR54 , .

277 x 267 SLP28{2-1 o x (Cap. -Amar., 76-4x Cap. 66-2-1)

289 x 267 Ver. 55-4-1 ' x(

275 x 268 Cap. fmar. 76-3  x (SLP28-2-1-3-x Cap. 66-2-1 )

284, x " Cuba 23-7-1. - . x g - J o : ;
X llv .

285 x ©® Cuba 23-7-2




08°T se'o | o | 2w 0z | i | weme | weece | ocn N
el A R e P reate
05°1 £8°0 8°0 L°6 alvA 2Lveg | %6 | €26s mow,m a.psoamu foc Toocy

ot | oeso | 9t | T | o' | aivse | ovoor | covec |svice|  rrevea] vegman o
om.H 8°0 | 87 0%6 6°1C - €664 | 0°9TT | 05°89 | 1827 | ®TqUOTO A4
,.WM.M wm“m m.ﬁ, q.wﬂ €1 LEeg | swzer | el |essy mwmaowow %mum Toson

8% T* c1e. s 8" a8 \
o g6 | - o 4 .mm ,, mm_,.mm 2! mm mm.mm | mwonm TrEeag ¢ soaed0a8y
o1°e $8°0 8°0 9°1 61z | 2788 8T | o@fwm.u oom.m Mwﬁnhm ‘ mmamMonm<
Omnm ﬁo.o 8°0 ] 8°‘ g'e 9% *¢6 6°7ST | 226 | goLts ooaxmm Lo X e
om.w | 46’0 LT | et 8°1e o798 | Z°gST | Te*%6 |ses‘s| oorxen wow x s
0T | 0 | - | a6 | ok | ecve | oot | sytor|Seets| oomean| soe x i
| e : §ee 92 L8 SYLT | 06°€OT | 767°9| oowxen| g9z x ¢ge

- v fo % % % 3 T az08/nq | ma\WM _ B

g A an wzw.ﬁm Bupyeeag) BurSpo|ysendey 4 [° BIuddIegl  poprr 7 utdtTIg Lyetaey

mm JYSTOHf I8 mhmﬂ &Hw@m.. q00y | eanystop qamhu m»aumﬁmm cwwnm Jo preTX JI0 PTIqhy

Lk :“ . . omlmmwﬁ - oﬂsmm 08S ‘eqBOTOBJ
U TTsedg pue BTQUOTO) ‘ODEXol WoIJ. mmﬂpmwnw> pus m@wanhﬁ suIos Jo mommewomnww *T 9198l

-




123

The hybrids used from Colémbia and from Brasil are already in distri-
bution to farmers of each country.

This yield trial suffered through a very dry period during the
flowering time. The varieties Pelotas, Marilia and Peru 330 had a very
bad performance with yields below 23C0 Kg/ha. A summary of the data
from the remaining entries (means from four replications) can be seen in
Table 1.

A1l three Brasilian semi-dent double hybrids when compared with
ordinary Brasilian field corns are very good under our conditions, and
in another experiment carried out in 1954~55, in the same field, hybrid
I.A. H-462/ yielded 4660 kg/ha, about 35% more than the mean of a group
of 300 common yellow dent varieties from:S&o Paulo (Maize Genetics Coop.
News Letter 30: 129). : o

We canisee the good performance of the Mexican hybrids and also of
some Colombian ones. Mexican material was later than ours and the height
of the ear and plant &s a rule, was very high. ' : :

E. Paterniani.

2. Further'studies on adhegions of hon~homologous centromeres and knobs.

In the 1955 News Letter data were presented on the frequency of ad-
hesions of non-homologous centromeres at pachynema and also on the
frequency of fusion of knobs on non-homologous chromosomes. Data were
obtained from a strain of inbred Kys with structurally normal chromosomes
and from a Kys strain homozygous for. a 4-10 translocation. Additional
data are now available from four different Kys strains each homozygous
for a different reciprocal translocation. These studies have been con-
fined to Kys lines because of the excellence of the pachytene preparations.
Whether or not our conclusions as to the relative frequencies with which
different chromosomes participate in non-homologous centromere and knob
adhesions will hold for other strains is, of course, wholly conjectural.

Centromere adhesions occurred in nearly 75% of the cells observed.
The kinds and frequencies of non-homologous centromere associations are
given in Table 1. In those PMC with centromere adhesions the most fre-
quently observed cells were those where two pairs only were so associated.
Next in frequency were PMC where fwur of the 10 pairs were involved but
the associations were 2 by 2--i.e., two pairs had adhered centromeres as
did two other pairs in the same microsporocyte. Much less frequent were
those cells with 3 cases of centromere adhesions with two chromosome
paeirs involved in each fusion. Occasionally a cell was found with one
adhesion involving the centromeres from three chromosome pairs. Rarest
of all were cells with two adhesions, one involving two and the other
three chromosome pairs. ~
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. that for chromoscme 1

. ..however, the data are .consistent with the hypothesis that -the frequency
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The average pachytene lengths of the é Kys strains studied are given
in Table 2. The data for the structurally normel Kys line are from 6
well-spread figures at mid-pachyneme where there was no obvious distor-
tion by uhequael stretching, The measurements for the homozygous 4-10
translocation are from 4 cells. Pachytene lengths for the remaining
--four homozygous- translocation lines were each from 8 good figures.  The
" total lengths and arm ratios found for Kys chromosomes agree well with
the average values reported by Longley (1938) for different strains of
. maize but some differences exist. The greatest discrepancy found is
hat fo; ~where our data give a long$ short arm ratio of
. 1.121 while Longley reported a ratio of 1.3:l. :

- . Involvement of the different chromosome p&irs is clearly not at
- random but in general appears to :be .related to. their relative pachytene

_ lengths,  Using the data in Table 2 (page 126), the expected number of
centromere adhesions are given in Tgble 3 (page '128) on the hypothesis
that the frequency with which the centromere of a specific chromosome
pair adheres to other centromeres is a function of its relative pachy-
tene length. Considering the normal Kys'strain, the high chi-square-
value for the total of the 10 pairs appears to invalidate this, hypothesis
but a closer .inspection shows that the .only significent individual 4if- ‘
ference is for chromosome 5 and that for the remaining nine chromosomes o
there is aclose relationship between pachytene length and frequency of L
centromere .adhesion. The anomalous behavior of chromosome 5 is apparent L
glso in the five translocation strains where the observed number of
- adhesions it undergoes is consistently higher than expected. - ’ §

. ¢ A check-on the validity of this hypothesis 'is afforded by the data il
. from the five translocation strains where the relative length of certain L
.. chromosomes has been drastically chenged. If the frequency of: centro-

. meré adhesions is ‘a function of relative .chromosome length then the

~translocated chromosomes whose lengths have been modified should show

. differences in adhesion frequencies. This is precisely what was ob-

. served. with only two exceptions. 1In the :homozygous 4-6 translocation,

. chromosome 64 had ‘fewer adhesions than expected on the basis of its

. relative length.and in the 4-9 homrozygous translocation the'49'pair had
significantly more :adhesions than the calculated number. In genersl,

' of ‘centromere adhesions depends in some unknown fashion upon the relative
pachytene lengths. ' ' - .

The data on non-homologous knob associations given in the 1955 News
Letter have been extended by observations on the 4 additional strains
mentioned above. As was found previously, the larger knobs on chromo-
somes 5 and 7 are involved more frequently than the smaller knobs. The
heterochromatic satellite located on the 4° chromosome in the homozygous
T4-6 stock occasionslly fused with other knobs although in its usual
position such association has not been observed. Multiple knob associ-
ations occurred in less than 1% of the total number of cells recorded.
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I 'T&ble 2

those of five homozygous translocations in com

Longley's data.

Lengths in micra and arm ratios of inbred KYS chromosomes and
parison with

Normel KYS _Homozygous 3~9 Translocation
: Total | Arm Total Arm
Chrom, S L |length! retio | Chrom. S L _|lengthj ratio
1 40.17] 45.73| 85.90} 1.1:1 1 39.42| 47.45] 86.87] 1.2:
2 31.52| 34.46] 67.98] 1.2:1°] o2 32.40| 36,00} 68.40] 1,1:1
3 20.39{ 40.17] 60.56] 2.0:1 | 39 | 22.29| 26.01] 48.30] 1.2:1
4 22.25] 35.23| 57.48] 1.6:1 4 | 22.68| 34.02] 56.70| 1.5:1
5 29.05| 31.52] 60.57] 1.1:1 5 | 29.72| 31.95| 61.67] 1.1:1
6 | 11.74| 36.46] 48.20( 3.1:1 | 6 | 11.11] 34.09] 45.20) 3.1:1
8 11,12| 35.23) 46.35] 3.2:1 8 | 10.41| 34.97| 45.38| 3.3:1
9 14,21} 27.19) 41.40} 1,921 93 | 12.63| 42.35| 54.98] 2.4:1
10 9.27| 25.96] 35.23} 2.8:1 | 10 9.12| 26.60] 35.72]| 2.9:1
g [200.84)347.32548.16] - $  ]200.93347.62|548.55| -
) ndhissd e -
Homozygous 4-9 Translocation Homozygous 4~10 Translocation
Total Total
Chrom, S L |length| ratio | Chrom. ) L clength| ratio
1 39.04| 46.36] 85,40 1.2:1 1 40,58 45.90]| 86,48] 1.1:1
2 32.45| 36.66] 69.11 | 1.1:1 2 31.06| 39.66| 70,72 1,321
3 20.22| 39.18] 59.40 | 1.9:1 3 21.08] 41.82] 62.90| 2.0:1
49 17.70| 36,02] 53,72] 2,0:1 | 410 | 12,24 22,10% 34.34| 1.8:1
5 28,01| 32,89 60,90 | 1.2:1 5 27.08| 33.54) 60,62 1.2:1
6 12.46] 35.98] 48,44 ] 2.9:1 6 11.78] 34.68] 46.46] 2.9:1
7 12,01} 34.13| 46.14 | 2.8:1 7 13.14| 32.86! 46.00| 2.5:1
8 11.07| 35.80| 46.87] 3.2:1 8 10,66 | 34,00 44,66 3,2:1
94 13.27| 26.54] 39.81 | 2.0:1 | 9 12.46| 25,16 37.62 ! 2.0:1
10 9.48] 25,91 35.39| 2.7:1 | 104 | 11.44] 45.78] 57.22] 4.0:1
L |195.71 (349,47 [545.18 | - - € |191.52[355.50 [s47.02| -

. ¥ It should be noted that the long arm of the 410 chromosome is the
short arm of chromosome 4.

g | |
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and Table 2. Cont'd.
1
] Homozygous 4-6 Translocation | Chromoscme Atlas (after Longley)

Arm ] | B -1 - - |Total . Total :

stio S  Chrom, 'S I |length| ratio| Chrom. S | L |length| ratie

L2t 1 39,05| 44.96] 84.01| 1.1:1] 1 | 35.87| 26.52] 82.39] 1.3:1

L1:1 2 31,90 38.91| 70.81| 1.2:1f 2 | 29,51 36.97] €6.48| 1.2:1

. 2:1 3 | 20.35| 41.66| 62.01] 2.0:1] 3 20,51 41.49| 62.00] 2,0:1

.51 46 | 12.51f 26,67| 39.18| 2.1:1| 4 | 22.47| 36.31| 58.78| 1.6:1

L1:1 5 28.18] 33.00| 61.18| 1.2:1] 5 27.37| 32.45| 59.82| 1.1:1

. 1:1 6 | 22.82| 39.74| 62.56] 1.7:1} 6 | 11.91] 36.82| 48.73] 3.1:1

. 1z 7 12,40) 32,47 44.87| 2.6:1) 7 12,44 | 34e 34| 46.78) 2.8:1

. 321 8 11,00 33.82| 44.82] 3.1:1| 8 | 11.26| 36.22| 47.48] 3.2:1

. 4,51 9 14.01] 27.62| 41.63] 2,0:1}1 9 15,21} 28,03 43,24 1.8:1

. 021 10 9.26| 26.22| 35.48| 2.8:1| 10 | 9.81) 27.12| 36.93| 2.8:1

- § | 201.48|345.07|546.55] - S |196.36]356. 27552.63| -

1 Homozygous 5-6 Translocation \ |
o Total ?

atio Chrom. S . L _ }length| ratio. |

1 1 38.64| 46,48 85.12] 1.2:1 L \1

"3 2 31.30| 36.12| 67,42 L.2:1 o ’ |

,0:1 3 20.46| 40.92] 61,38 2,0:1 i

.8:1 4 2L.45] 35.75] 57,20} 1,7:1 | S .

oel 5 3L.91] 37.93| 69.84] 1.2:1. o

51 7 11.50| 34,00} 45.50 | 3.0:1 ' !

L 2:1 8 11.90} 34.30| 46.20 | 2.9:1 -

"0l 10. | 8.82] 26.46) 35.28| 3.0:1 | | |

- £ |195.241353.97 549 21| -
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Two clear cases of kriob and centromere adhesiog were found. ~These in-
volved tge knob on 5 with the centromeres of 4° and 7 and the aatellite
on the 5° chromosome with the 65 centromere. Although hypotheses to

account for the non-randomness of knob associations could be presented,

none have been adequately tested.

José do Amaral Gurgel

SYRACUSE UNIVERSITY
Syracuse, New York

1. Orange variegated pericarp.

Orange variegated pericarp is one of the relatively rare mutants
arising in variegated pericarp stocks. The mutant P allele responsible
for this phenotype affects both pericarp and cob color. Orange varie-
gated pericarp shows (1) self colored stripes similar to those of
variegated pericarp and (2) a homogeneous orange-red ground color be-
tween these stripes, rather than colorless as in ordinary variegated.
The cob exhibits only a slight flush of color, with occasional larger
flecks of red, The allele associated with this mutant phenotype is
designated POVOV, The present studies indicate that POVOV is composed
of the gene, PTT, and a transposable element similar to the Modulator
(Mp) of the PVV allele. The transposable element is designated Mp'.
The orange variegated allele has been isolated from eight different

Wisconsin PVV stocks. In all cases tested, the mutant allele Yactivates™

Dissociation (Dg).

The mutational pattern and the mutational spectrum of EOVOV are
similar to those of PVV. The phenotype of the ears produced by plants
grown from kernels on orange variegated ears is, for the most part, the
same as that of the parent ear both in the frequency of the self colored
striping and in the shade of ground color. A low percentage of ears
(2 to 3% in stocks graded to inbred W22R) exhibit a markedly lower fre-
quency of striping and a lighter shade of ground color. This class is
referred to as Morange light variegated" and is due to the presence of
a transposed Mp' in the gencme in addition to the E°VOV allele. Self
red ears occur with about the same frequency as orange light variegated
ears in these families. ,

Twinned sectors of orange light variegated and self red pericarp
have been observed on heterozygous orange medium variegated ears :
(povov/pwr), Five twin spots with a minimum number of three kernels in
either sector have been further tested. The phenotypes of the progeny
ears were in accord with the expected types. Each of these plants was
tested for the ability to activate Ds. All plants in the control femi-~
lies (orange medium variegated sibsy’and in the families representing
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the orange light variegated twin components exhibiting an orange varie~
gated phenot induced Dg breakage events. None of the white pericarp
red cob (PWT) plants activated Ds. Plants with self red ears in two.
only of the five families representing the red components of the twinned
sectors activated Ds. This is in accord with Brink's findings for the
red component of twin spots in ordinary variegated pericarp.

The frequency of stripes involving one~fourth or more of the ab-
germinal side of the kernel in orange variegated and standard variegated
proved to be statistically different. The mean grade of the ground color
of the orange light variegated ears was lighter than that of the corre-~
sponding orange medium variegated class in each of four groups tested.

The Dg breakage pattern induced by orange medium variegateds repre-
senting two of the POVOV glleles was compared.to that induced by the
medium variegateds from the stocks in which these alleles arose. The
kernels on the mature ears were scored for the presence of (1) early
breaks, represented by colorless sectors invelving one-eighth or more
of the ‘aleurcne in the otherwise colored kernel (other colorless sectors-
also occurred on these kernels) and (2) very late breaks only, .repre- .
sented by colorless aleurone sectors in which no more than about six
aleurcne cells were included in any of the sectors on the kernel. No
attempt was made to compare the frequency of these breakage: events on
individual kernels. A highly significant difference in the number of.
kernels exhibiting only very late breaks is obtained for one of the
POVOV glleles compared to the PV control., The data for the early
breaks. in thls group are not consistent. '

. In two tests no difference is found in one test the dlfference

is barely significant at the 5% level, and in one test a highly signif-
icant difference is obtained. In the comparison of the other povov
allele with its PVV control, no differences are found for either early
or very late breakage events. This latter group was difficult to
classify because of the presence of a pronounced R-mottling in the
aleurone pigmentation, and so the data, especially for the Very late
events, are not reliasble. Further tests. are being made.

‘The mutation to P°V°v could be. (1) a mutatlon of the PrT gene,
(2) a mutation of the Mp element, and (3) a change in the relationshlp
of the two components of the allele, The present results indicate that
the POVOV gllele is significantly different from PVV in the pattern of
early somatic mutations to self red. According to the Modulator hypoth-
esis, these mutations are the result of the loss in somatic tissue of
Mp from the P locis, allowing the pigment-producing capacity of this
gene to be expressed. .The POVOV phenotype also differs from the PVV
phenotype. in the presence. of the ground color. Both the demonstrated’
response of the ground color to an. increase-in the number of Mp's in
the genome and the linear regression of the shade of the ground color
on the frequency of the somatic striping support the conclusion that
this component of the orange variegated phenotype as well as the con-
spicuous striping is a Mp! function. It is believed that the loss of
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Mp' from the P-locus in a high proportion of the cells late in the
development of the pericarp is the basis of the ground color. Varia-

tions in shade are due to varying proportions of the two kinds of cells,

self red'and colorless. The lower frequency of self colored striping
and the lighter shade of ground color in the orange light variegated
phenotype indicate that the frequency of ell somatic mutations is
decreased at 8ll stages in the development of the pericarp. The muta-
tion to POVOV ig interpreted to be due to a mutation of the Mp component
of the pvv allele to Mp'. “The results of the comparison of the time

of Dg breakage events induced by P PVV ‘and POVOV though not conclusive,
support ‘this hypothesis..'

ui'F; A, Valentine

TENNESSEE 'AGRICULTURAL EXPERIMENT STATION
i *  Knoxville, Tennessee
and .
U. S. DEPARTMENT OF AGRICULTURE
Beltsville, Maryland

1. Recovered strains of inbred 33-16.

In the 195/ Newsletter (P 19) a report was made of the availability
of strains of 33-16 in which the cytoplasmic contrlbutlon to male steril-
1ty had been eliminated through backcros31ng.

Five recovered stralns of 33-16 have been maintained through back~-
crossing by" ‘the Kentucky strain of 33-16 following the initial crosses
on K6/ and CI,43 as female parents and four recovered strains have been
maintained by backerossing with:the Beltsville strain of 33-16, following
initial crosses on Ké/ and Ky39 as female parents.

Crosses 1nvolv1ng these recovered strains and original 33—16
(Kentucky strain) as seed parents by Ky 27 x CI.6l, CI.43 x CI.6l, K63,
Mo2RF, Ky27, CI.,3, and CI.6l as male parents were grown at Knoxville
and Crossville, Tenn., Beltsville, Md., and Huntsdale, Mo., in 1956 and
the amount of pollen sterility determined. The only pollen sterility
observed occurred in test crosses with the original 33-16 as seed parent,
indicating that the cytoplasmic contribution to sterility has been
completely eliminated from the recovered strains.

Single crosses between the recovered strains and original 33-16
(Kentucky strain) as seed parents and K55, K64, N72 and Ky49 as male
parents were compared for yield at Crossville, Tenn., Lexington, Ky,
and Huntsdale, Mo., in 1956, Considering the average yields on all four
testers, there were no significant differences in yield between any of
the recovered strains and original 33-16 at any of the locations. Also
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the recovered strains were equal to or better than original 33-16 in all
important agronomic characters, except that original 33-16 produced more
ears per plant in Tennessee. The data indicate that any of the recovered
strains may be substituted for original 33-16 in crosses to eliminate
the possibility of pollen sterillty without lowering the performance of
the hybrid, o : A ‘

Visual comparlsons of the 33-16 recoveries 1ndicate distinct pheno-~
typic differences between the recoveries. backcrossed to the: Kentucky -
strain of 33-16 and those backerossed to.the Beltsville straln. ‘Re-
coveries involving both the Kentucky and Beltsville strains are avail-
able to interested breeders. It is suggested that breeders interested
in 33-16 having normal cytoplasm obtain a strain from each of the
writers for comparison. These may then be further backerossed by their
own 33-16 if this seems desirable.

Seed of the recovered strains may be obtained from the writers at
the Tennessee Agricultural Experiment Station.and Plent Industry Station,
Beltsville, Mhryland, respectivelyu

"L.. M. Josephson
M. T. Jenkins

In a prev1ous pdulicatlon (Em. Jour. Exp. Agrlc. 238 1-10 1955)

_“the writer reported on the behavior of various inbred lines to Texas o

sterile cytoplasm and thaet carried in inbred 33-16. The latter type,
designated "J" type sterile cytoplasm, was incorporated.into inbred
Ky27. This line has remained completely sterile through nine genera-
tions of backcrossing, The two. types of cytoplasmﬂcan be differentlated

by the reaction of the following inbreds:

.

Inbred & T cxgoplagm o ilJ cx;dﬁiésm |

Ky21" - wn . Fertile = Fertile S

R7 I Fertile . Fertile = .
. Al (South Afrlea) ~ TFertile . Fertile

Ky39 S Sterile ~ Fertile.

K$39xKy21 o Segs. . . . Pertile

K55 _ ' o . PFertile Sterile

Ké, o S Seg. . L ,Sterile

K63 ' ‘ Fertile Sterile

R6 L . Fertile , Sterile

Ké ‘ S Fertile :  Sterile

Kylz2a . Tertile Sterile

E184 (South Africa)" L Fertile . Sterile.
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Other lines that act as fertility restorers to T sterile cytoplasm
have been crossed on J sterile cytoplasm and will be grown in 1957 to
determine if lines other than Ky21, R7 and Al4 will restore fertility to
both types. Studies are also being made to determine the inheritance of
the fertility restorers to J cytoplasm and also to determine whether the
restoring ability of the three lines common to both types of sterile
cytoplasm is due to the same or to different genes. o

 The J type sterile cytoplasm has now been transferred to inbred K55
and has remained stable through five generations of backcrossing. " Since
inbred K64 does not restore J cytoplasm it will be possible to proluce
hybrid U. S. 523W by the male sterile method. Inbreds Ky27 and Kyi9
used in the pollen parent single cross of this hybrid are also being
converted to- fertility restorers using Ky21 and Al4 as sources of
restorer genes. : L :

3. Male sterile restorers in varieties.

- A number of open-pollinated varieties utilized in the breeding pro-
gram in Tennessee were tested for restoring ability to cytoplasmic.pollen
sterility. The varieties were crossed with inbred T11l .in which Texas
sterile cytoplasm has been incorporated. Varieties Jellicorse, Rockdale
and Selisbury White are good potential sources for restoring genes to
Texas sterile cytoplasm. : : -

No. of Part. Part.

Variety . AR »Plants,'Fe;%ile Fer;ile Ste;ile Ste;il
Jellicorse (W) 37 0.5 27 “8,1 48,7
Rockdale (W) , 34 23.5 17.6 - 11.8 47.1
Neal Paymaster (W) : 39 5,1 2,6 7.7 846
T61l (Y) Synthetic 40 0 0 0 100.0
Bechino Hickory King

(South Africa) (W) o3 0 6.4 0 93.6
Salisbury White (S. Rhod.) = 43 20,9 0 4e 6 745
Teko Yellow (South Africa) 2 0 4.0 0 96.0

L. M Josephson
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UNION OF SCUTH AFRICA
 College of Agriculture
Potchefstroom, Union of South Africa

1. Maize stalk-borer resistance.

The first-generation larvae of maize stalk-borer (Calamistis fuseca, g 1T
Hnpsn, ) ‘generally emerge prior to tasseling and feed in the whorl of - ;r
‘leaves prior to burrowing through the stalk to the base of the plant E R X
where they pupate. In this respect, the insect is similar to European - S g
corn borer. The second and succeeding generations generally feed in E
the ears causing a type of damage similar to corn earworm. Prior to 3
complete maturity the borers migrate to the base of the plant for over- ]
wintering, The average annual loss due to the ravages of this insect 1
has been assessed at about 10 percent. Little apparent success has 1
accrued from selection for resistance. 1

Data collected on infestation and degree of damage of ears in ]
single cross yield trisls and inbred tests during 1953-54 was used as 4
‘a basis for classifying resistant and susceptible inbreds. In addition 7
to obtaining the percentage of ears infested, the infested ears were
scored as to the averasge percent of grain destroyed per ear. The pro-
duct of these figures provided the actual grain loss per sample. The -
inbreds and crosses between them were compared under heavy natural
infestations. 1
.. 'The resistant lines selected for testing during 1954-55 were all
flint types, while the susceptible lines were soft dents; e.g., Hy and &
38-11. The infestation in the plants as well as in the ears was ob~ UL,
tained in these tests. A highly significant r of + .71 (N = 24) between anc
plant and ear infestation indicated that resistance was not due entirely rei
_to the type of grain. - ' 5 gﬁs

- The lines selected for testing during the 1955-56 season consisted b thi
entirely of similar dent types,.and here also a highly significant r of - ;i.
+ .72 (N = 21) between ear and plant infestation suggested that plant ] +
resistance is closely associated with ear resistance. The slight domi- §
nance of resistance to ear damage in 1954-55 was not anparent in the 3 us
dent types tested during 1955-56 indicating that resistance to ear | i S
damage is due in part to the hard flint grain type. | AF:

The data given in the following table shows that the percentage g;t
infestation in both plants and ears and the degree of ear damage to so;

maize stalk borer is controlled genetically and that classification of

ears for infestation end degree of damage is a reliable guide to plant -
resistance. Studies on inheritance of resistance to this insect are g
now under way. |
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195455 1955-56

Plant Ear Toﬁal - Plant -  Ear
infesta- infesta~- damage infeesta~ infesta-
-tion, - bion . din ear . -tion, - : . tion
.74 days . 126 days
% % ¢ % S 3
R inbreds 473 17.4 - 0. 46 - -
S inbreds 70.1 38.9 ' 1. 20 - -
RXR 53.5 26,8 - 0,85 32.4 13.4
S XS 78.1 61.7 - 3. 44, 50.8 30.1
B. Stead

UNITED STATES DEPARTMENT OF AGRICULTURE
Beltsville, Maryland
-and
UNIVERSITY OF FLORIDA
' Everglades Experiment Station
S . .Belle Glade, Florida . .

1. Breeding teésts for blight resistance.

Inbred lines resistant to the leaf blight caused by Helminthosporium
turcicum differ greatly in their usefulness as sources of blight resist-
ance. Experiments to evaluate the comparative breeding potential of
resistant inbred lines have been in progress for several years. The
generasl procedure has been to cross the resistant lines with one or more
susceptible testers, advance the crosses to the Fp generation, grow
these populations under a heavy blight epidemic, make individual blight
ratings on the Fy plants, and compare the distributions of these F,
blight scores.

An experiment involving 16 resistant inbred lines and the three
susceptible testers R4, Tr and 187-2 was grown at Belle Glade, Florida
last spring.’ The resistant lines, the mean blight scores of the Fp and
% F, plants-of the crosses involving them and the percentage of Fy plants
- with "O" blight ratings are listed in table 1. The tests suggest that
®n CI.90A and GAL4LO are superior to the other tested lines as breeding

4 sources of resistance.
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“‘ Table 1. Summary of the blight reaction of. 16 resistant lines in crosses [
{‘: wlth 3 susceptlble testers.

il . ‘
i [l“ . . A e
i ' -
il Resistant Mean Bllght Scores -~ Percent of Fp i ]

| lines = = F1's Fo's plents rated "OW ] '

\‘ CI.84A 201 ‘ 2,61 . : o3 - the
il CI, 86A 1.8 ) 1.90 . . 8 - un:
il CL.87 1.95 231 . .0 ' st:
Fl CI. 884 2.22 2.09 4 - Sh
| ‘ CI.904 1.63 1,67 3.3 - In

“ CI.91A 234 ‘ 2.73 0 - we:
1 GAL440 1.23 1,67 1.7 | ar
| GE259 2.13 2.38 51 |
i 64199 1.8, 1,91 4 | TR
il B3478 L8 - 20 0 ] =
| Np3197-3 1,89 211 .6 i
il Lg2323 1.85 2.21 «3 n ‘
}\“ B3372 2. 24 - 252 o1 - mu
w“i Bas032 1.67 o4 .1 ] fre
| e SRR B =
’ da
| ;‘ Merle T. .Jenkins 0
i Alice L. Robert | Ye:
i | BT
O - | B
| . . UNITED STATES DEPARTMENT OF AGRICULTURE . | 5
o ~ UNIVERSITY OF MISSOURI of

I Lo Department of Field Crops. con
ik o : - Columbia, Missouri
i th3
i co

“U 1. Test of doubleness at C locus. ;’ér

‘  Three of the cases in the test for crossover-sepsrable components . r;u:
i in. Ci, reported last year, proved to be contaminations. Tests are not |
w yet complete on the fourth, and new cases obtained:this year are still" g
H‘h to be tested. The accumulated data are as follows: : . s 3
i R )

\“ Cross: + Ci +/yg C sh X yg ¢ sh, B.C., to ¢ 1
Class Examined  Plants  Per Plant  Colored  Test of . b

!

¢l sh 193,050 508 380 1 sh Ic wid
‘ yg Gt + 423,600 1,411 300 3 Sh,1 sh cI
o Grand T 616,650 1,919 681 5 IC,CI

1

1

i




5 .
t
1 a

Lo B ]

137

Tentative maximum map distences for C to I have been calculated for
each of the four assumed structures: g

1, I C: Four possible cases. 0.0013 map units maximum.
2. G I: One possible case. 0,00032 map units maximum.
3. I_c: One possible case. 0.064 map units maximum,
4o ¢ _I: One possible case. 0,097 map units maximum,

An additional -test for the fourth constitution was obtained through
the use of a terminal deficiency. Deficiency to gi is approximately two
units, providing a much more efficient marker than yg. Plants of con-
stitution Def Ci +/C sh were used as pollen parent on ¢_sh, and colorless
Sh were selected. These crossover plants were then backcrossed to g.

In 75 plants, ‘averaging over 300 gametes per plant, no colored exceptions
were found. Combining these data with the numbers in the standard test,
a maximum:C~-I ‘distance for structure ¢ I of 0.079 units can be derived.’

2. Spontaneous mutation of ci,

For C* X.g, 422,513 gametes have ylelded only 6 possible cases of
mutation to C; these have not yet beeén tested for confirmation. All are
from Gi/c individuals, in the crossover tésts above. - For Ci X G, a
large-scale test in detassel plot last summer gave the following (1955
data is included for cumulative total):

Whole Seed Whole Seed Variegated Colored Colored Diffuse
Year Self Color Variegated _ Sector Pits Scutellum '_Color  Total

1955 0O 3 o o o 0 11,97
1956 6 82 19 12 4 4 797,400
6

85 19 12 4 b 809,370

Of the six whole-seed-self-color cases, four are unusually small, and
could be deficiencies for (1. The other two are normel in size. The
three variegated cases from 1955 have been tested; two had non-
corresponding embryo, and the other was deficient for Yg. This type
of kernel, of which 5 have now been analyzed, clearly arises from ter-
minal breaks and breskage-fusion-bridge cycles. Thus no more than 6
mutation cases were obtained (7.4 per million), and perhaps as few as
2 can be valid (2.5 per million). :

3. Anthocyanin synthesis and intensifier.

The bronze-metallic sheen in the pericarp of in in kernels, reported
in News Letter 29: 7, 1955, is probably the effect called “brassy" by
Fraser in the original description of in. Various combinations of in
with other aleurone factors have been checked for this effect:
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Constitution Pericarp Sheen -

(a7 Ay Bz; CR) Pr in " yes
X . pr in occasional
. & Pr.in o yes’ e
.& prin . . occasional ,
ag Pr in yes.. .
bz; Pr in yes
¢ Prin no
Ci Pr in. . no’

r Pr in _ no

These' interactions can be 'interpreted simply as indicating that"
C and R dctiéns precede the effects of in, assuming that a diffusible
substance is produced in excess in in kernels, and that this substatice -
develops into a brown pigment (not anthocyanin, when it enters the
pericarp. It is suggested that C and R are essential for the production
of this substance. _ ‘ can ORI

A logical ‘construction for the sequence of action, using the avail-
able information, is (C, R); In; A;; (Bz), A5). The position of Pr is
not clear, hut probably preceding iz, at 1east. Lo
be High—hagloid line.

Eurther data on frequency in self progenies of the two sources of .
stock 6 (see News Letter 30: 98, 1956) were obtained this year:

Stock 6 Selfs

Teer Haploids Total % Heploids
1955 15 760 L Lg7EE
1956 . 36 1,18, 3.04
Both years.:© 51 - = 1,944 2, 62¥¥

| . .(Hap. X sib) Selfs L
1955 35 1,222 28
1956 156 by 540 3,44
Both years 191 5,762 3.31
Grand Total 242 7,6 I

o Highly‘sign. diff, from grand total.’
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The effect of background is still not clear, but may be slight
(note 1956 data alone).

Outcross tests clearly show a high frequency of maternal haploid
parthenogenesis, but not of the same magnitude as in self progenies:

Stock 6 (RE) X Rr

Year Haploids = Total %_Haploids
1955 6 1,085 0,55
1956 186 ' 21,196 - 0,88
Both years 192 22,281 0.86

The percentage above may be a little below the true frequency, as
it has been found that stock 6 occasionally shows a weak RT expression.
For RT X stock 6, however, no difficulty in classificatlon was

experienced.
RT X stock 6
VRg hagloids  Total
o : 6,946

No sperm-derived hap101ds'were found. Haploid androgenesis probably
does not contribute signlflcantly to the high percentage of hap101ds
in selfs. ,

A very high frequency of heterofertilization occurs in the line,
and may be associated with the production of haploids.

5. Test for non-homologous crossing-over in translocation heterozygotes.

The test reported: last year is negative. The single case proved
to be spurious.

Cross:
eshwx ,*,acXC++Ds,+, ac
c + + st Cc + + st

compared with: N o
¢ shwx + gl ++
c—— 3 s

h— o—

c + + st ¢c++ st
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. No cases of activation of Ds by st were found in 1,818 kernels,
where 1/16 are observable for concurrent losses of C Sh Wx on st kernels.
Thus st does not carry Ac, and its effect of increasing stickiness in
chromosomes:does not result in massive activation. Vhether this may be
significant to the concept of Ds as consisting of modified heterochro-
matin is-difficult to judge, but should be considered, in view of the
Wsticky" property of heterochromatin. ‘

On one ear of the control cross, unusuelly strong st expression
(pitted kernels) was found. Here, there were numerous non-concurrent
losses of C and Wx, demonstrating clearly that st can result in endoesperm

mosaies. . . . .

7.  High-amylose factors. -

The ha gene reported by Kramer, and the ha, gene (to. be: designated
ha,) both interact strongly with wx, giving highly collapsed kernels,
variably translucent, very similar to bty kernels. The effect of ha; is
much greater than that of ha,; in fact ha; wx kernels have a small
emount of blue-staining starch, while hap wx kernels do not. This prop-
erty of hay wx is similar to that reported for ae wx (News Letter 26:

5, 1952). The phenotypic effect of hs wx combinations suggests that new
ha factors might best bé sought on a waxy background, where their effects
are easily distinguished phenotypically.

 Using this interaction, the linksge of ha; with chromosome 5 has
been confirmed, where wx T5-9c/Wx hay X wx hay shows very few.collapsed
kernels (4-5%). Linkage of has with chromosome 10 is also clear.
Chromosomes 1, 2, 3, 4, 5, 6, and 8 show independence ratios with waxy
translocations, but wx T9-10b/Wx has X ux ha, shows the following: .

Normal Wexy Tarnished ~ Collapsed
ear 2 C) R {22) 2
(6 193 (182) 30

9/384 = 2.3% crossing over, wx-ha,, across translocation. Anderson
(Genetics, 1938) reports wx-T as 5.7 units. The Ha ¥x and ha Ux kernels
are difficult to distinguish with certainty.

E. H Coe, Jr.

8. Mlelism and mutebility of anther—ear 6923.

The anggo3 mutant discussed last year has been tested and found
allelic to an), as suggested (Neus Letter 30: 100, 1956). Since it is
also allelic to bzo®, which responds to Ac (or M), & test of the
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mutability of an has been carried out. In the cross + 522/6923;
Mm X + +/6923; m, ;//8 are stable bz, and 1/8 are mutable. Thus the
bronze "component" of anggs3 is not mutable.

E.. H. Coe, Jr.
M. G. Nuffer .

9. A crogsover analysis of some mutable alleles of 4.

An experiment has been conducted to determine whether crossing over
immediately adjacent to a mutable locus can change its state of muta-
bility (in the absence of a mutator factor) or can remove that unknown
agent which according to the prevailing view of mutable loci, is-
suppressing the dominant allele to give the mutable recessive effect.
Only those crossovers that occur immediately adjacent to the mutable
locus can be expected to give the answer to this question. It is
possible to make such a test using the A} locus because of its compound
nature and because of the closeness of the gh, marker, The experiment
was designed as follows: Plants of @ a gh/a" Sh, dt, ac were crossed
by &% gh, Dt Dt, ac pollen and the ears produced were examined for
recombinants and unusual seed types. The following diagram shows the
possible types of crossovers:

Crossover type

Pairing type Reg

A o 1l a 2 sh 1 a g° Sh
2 a ash

&  Sh 2 g" gh

1 ash

B. a 1 K} 2 sh 1 a =Sh
2 e a Sh

at Sh 2 2" gh
1 2" 8 sh

Four different mutable alle_l-és and one stable allele ‘were used.
Two were Dt responding, gf-1:Cache and a-1:D5 ‘and one was stable, 25.
These have had a complete test. The other two were Ac responding
alleles, a® 3 and gP4. They have had only a preliminary test. The

M=
a in the o a sh segment is the standard dottable a found by Emerson.

The data listed in table 1 indicate that the Dt responding alleles
pair with either g or a as expected, The occurrence of a g" Sh cases
proves pairing type A while the g = Sh and g™ a sh cases prove type B.
The only unusuel crossover type found was a single colored non-shrunken
case which had normal A phenotype and, proved to have broun pericarp.

It is not known, however, whether this pericarp is dominant or recessive.
If it turns out to be dominant this would be an g A Sh case or the type
expected from a crossover removal of an agent suppressing A phenotype.
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.. . Irisomies: A number of the supposedly dilute dotted non-shrunken
seeds turned out on test to be trisomics. The humber was not extremely
high but they were easily obtained because the experimental design was
ideally suited for picking up such cases since they resemble two of the
crossover types (o a™ Sh and g a Sh) that we were looking for.

a®-a-sh segment: This unique combination of two Dt responding
alleles on the same segment is recognized only when the Dt gene induces
the more mutable of the two (gm) to mutate to 85 leaving a sector of
2% a tissue that permits the expression of the less mutable of the two
original alleles (a). There are perhaps several others among the gm sh
class which will not be recognized until further tests are made.

10. Grouped crossovers.

. ékﬁﬁining'the'earé°for the above described experiment it was

. noted that a number of ‘examples of a sector that included two or more

crossovers were found, In one case for example, three g & Sh crossovers

‘were found in a single row within the distance of six seeds. . Their

order on the ear was g s Sh, & Sh, g a Sh, g Sh, &" Sh, and g _a Sh.
The crossovers have double underlining. This same ear had two a a Sh
ceses on the other side of the ear which were separated by one non-
crossover seed. The possibility of contamination has been excluded for
these cases and since there were no mutator factors such as Dt or Ac
present it is very unlikely that they arose by mutation. ‘Several cases,
as yet unconfirmed, of complementary crossover types in pairs have been
observed, for example g¢ & Sh and gn sh. = There also was found in the

" progeny from the g a sh/a® Sh material, one case of three 2% sh seeds

in.a single sector. Their order on the ear was g a sh, a5 sh, o a sh,

85 sh, a° Sh, a8 sh, and @ a sh., A total of 341,421 seeds have been
_examined and at most 450 crossover cases have been found (later con-
- firmation tests will give an ‘accurate figure). Thirty-six of these were

found in 17 sectors .of two or more essentially adjacent seeds. This
suggests something more than coincidence. Among the possibilities being
investigated are somatic .crossing over and a pre-disposition to high -

,frequencY'df crossing -over in certginfSectbrs of the developing ear.

M. G. Nuffer

11. High amylose starch.

- It wes reported in the Maize Genetics News Letter #30 that the cross
between hay and one of the Missouri high amylose strains (hay 123) gave
an amylose content of 27%, indicating the two factors were not allelic.
When grown in Missouri, ha; and ha, 123 gave amylose contents of 49% and
37%, respectively. : Selected samples of kernels from the F3 ears gave
amylose contents from 60% to slightly more than 70%. Tt is possible
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generations. The amylose was determined by potentiometric titration

strains with higher amylose contents will be found in this or in later
}
\ with iodine at the Northern Peglonal Utilization Branch, Peoria, Illinois,

i
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 UNIVERSITY OF WISGONSIN
i : . Madison, Wisconsin
e Department of Genetios -

1. Distribution of transposed Modulator.

sible for the suppress:on of PTT (red pericarp, red cob). action to give

, the PYV (variegated pericarp, “variegated.cob) allele, frequently under-
goes transpostion from the P locus. -A transposed-Modulator (tr-Mp) when
present in the genome with an unaltered v allele ( PrTMp) gives the
llght varlegated phenotype. AP N R ,

An. experlment was designed to study the dlstribution of these trans-
posed Modulators, Independent transposltions of Mp .(new mutations from
medium variegated to light Varlegated) were collected and the linkage

: wrelatlons of tr-Mp then studied. : L -

_ It was, found that trﬁ_g could occupy positlons both 1inked and non-
llnked ‘to the P locus. Cases were observed in which tr-Mp showed linkage
10 reciprocal translocatlons marking chromosomes 4 .and 5, and 5 and 9.
In the majority of cases, however, rbﬂp shows some degree of linkage
il ~with the.P locus on the first chromosome. Among 67 independent trans-

" positions of Mp from the P 1ocus, 6/, per cent of-.the new positions were
linked to the P locus. This percentage is much.higher than would be
expected if moves were at random.. - The frequency with which tr-Mp
occupies .any given position on chromosome 1 increases sharply as the
distance from the P locus decreases. Modulator, after becoming trans-
posed from the P. 1ocus, often undergoes further transposition. Limited
data were obtained suggesting that tr-Mp is less likely to undergo
secondary moves if the position first held is close to the P locus.

Modulator (Mp), the element postulated by Brink end Milan es respon-

,_some 1 and llnkage with the P locus.

. During ‘the course of an experiment in which various reciprocal :
translocations were used as markers, the dafa given below were collected
showing the linkage between the P locus and seversal reciprocal .

. 2 Cytological positions of reciprocal translocations involving chromo-
|
|
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translocations involving chromoscme 1. The cytological designations are
those given by Anderson and Longley in the 1956 Maize Genetics Co-op. i

yis, News Letter.

Trans- . Total Cytological % c.0.
location indiv. determination with P
1-2b 967 . 1S.43 28.36 5.0
1-2¢ 384 15,77 2L.33 33.9
1-2d 822 118,78 2L.56 20.9
1-3a 839 1S.19 3L.14 10,1
1-3d 235 - 1L,67 35.81 ' 11.1
1-31 152 1L.68 35.30 39.5
1"48 24.8 1L. 51 ll-So 69 '_ 4-105
1-4b - 2103 18.55 41.83 7.3
on-~ 1-4h 460 15.94 4L.52 - 35.9
¢ 1-5b 6150 - 18.17 5L.10 21,8
- 1-51 7248 © 18,71 58,74 17.2
en 1"60 ' ‘ 64.9 . . 1So 25 61'- 27 o 7.7
1-8b 1209 11,59 8L.82 45.3 :
- 1-10g 859 . 1S.80 10L, 21 19.1 |
ns=
m :
‘Nancy Worner van Schaik® 5
* Present address: 112 Wenning Street
n- : Pretoria, Union of South Africa. .
age . . S
a4 3. The neutrasl effect of a heterochromatic knob on variegated pericarp.
e ] A variegated pericarp stock was crossed to a strain heterozygous i
2 for a large heterochromatic knob (K) closely linked with R on chromosome f
10, as shown below. (The knobbed stock was obtained from M. M. Rhoades. )
: ] v ‘ P s [EYVRW BK/rk (purple, knobbed)
d 8 PV rl/rk x EME BU/rk {EYVEWW rk/rk (colorless, no knob)
The plants reared from the kernels with colored aleurone were hand
pollinated with II pollen to inhibit aleurone pigmentation in order to
t 3 facilitate scoring for variegated pericarp, and the colorless kernels
Ro= " were allowed to open pollinate. : .

The pattern of variegation on the two classes of ears was then com-

| pared. The ears were lined up side by side and examined for any gross

ted 1 differences in the variegation pattern. A detailed examination of
n individual kernels was not made. There were 83 variegated ears carrying
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knobbed chromosome 10 and 106 not carrying it. .No difference in varie-
gated pericarp pattern was observed. It would appear that either the
heterochromatic knob does not have an effect on variegated pericarp, or
that the effect is too small to be resolved by the technique used.

" 'R. Bruce ‘Ashmen_

Lo Directed and specific genetic changes in an Rr gllele occurring
regularly in certain hetgrozxgote

An E?'allele which has been in the writer's cultures for several
years without showing any other unusual property has been found recently
to change regularly and specifically to forms with decreased aleurone
plgment-producing action in heterozygotes with stlpgled (8st), 11ght
stippled (RSL)--a mutent from RSt, and marbled (RmP). The changes in
the case of RSt and RStL have been shown to be heritable; that with
R®P remains to be tested in this respect. More or less marked reversion
of the respective modified R¥'s toward the standard level of RT pigment-
producing action occurs in homozygous RYRT plants extracted by selfing
the three kinds of heterozygotes, In heterozygotes with certain xT
alleles, on the other hand, a modified RT appears either not to revert,
or to revert 1ess rapldly and regularlyu

The various R alleles in question had been 1ncorporated previously
into inbred W22, ‘and 'so were on a uniform and relatively homozygous
background when tested. The various endosperm phenotypes were scored in
the Rrr form following testcrosses to two other inbred lines, 4C063
(r¥rT) and W23 (r8rg).. A predetermined aleurone area on each kernel,
approximately 12 mm<, was scanned for pigmentation under a binocular
microscope at 271 magniflcation, using a 20 x 20 reticule.

© The initial body of experimental data, based on testcrosses on the
4Co63 rfrT line, are summarized in the accompanying chart. The symbol
R! is used to deslgnate the modified form of RY arising in R?RSt

f heterozygotes.

The results presented in the chart, supplemented by those from
more. recent experuments, ‘may be summarized as follows:

1. A1l the RY male gametes formed by R*RSt plants are changed to
the R' form, which gives lightly mottled, rather than standard darkly
mottled, kernels in testcrosses on: It

2. The R! condition subsequently is transmitted by R'rr QN
through the sporophyte, and reappears in the succeeding generation. It
- is now known that this holds for a second generation of R'r plants also.
R' is transmitted through the Q gametophyte also.
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- (a) Initial testcrosses with 4Co63 rr9Q of sibs from RTRSt . selfed, y
4 in the W22 inbred line.
r
’ Testcross Kernels
| ‘ _ Embryo Endosperm
3 Testeross Genotype Genotype Phenotype
> RR—3[rr¢xRR& —  Rr (1) Rrr  Dark mottled
N R'r (2) R'rr  Light mottled
w22 R RSY L. s st
F> BRR t—-) rrgx RR o'" o
1y Selfed rg 1\\\ RS'r (3)  RStrr Stippled
> RStRSt3frrg x Rstnsta],-,\ Rs-#r' (4) RSty "“Stippled
_:f ] (b) Progeny of the above F; testcross kernelé' (1-4)
. : o _ . Endospexm gcolored kernels only) \
’ | ] L L Genotype , Phenoty_g -
F | 4C063 rr@ x F1 Rr (1) & : Rrr ' : Dark mottled , -
n 40063 rry x F1 R'r (25 & R'rr | Light mottled ’
in = 40063 rrg x F1 RStr (3) @  ° RStrr - Stippled |
1 w 4Co63 er x F RSty (4) & RStrr - - ‘Stippled 3
o » ‘ ¥ RRR .. Self colored ?
Fy Rr (1) selfed ——1 RRr Self colored
° 1 > Rrr Dark mottled
| A | > R'R'R! ~ Self colored
_F1 R'r (2) selfed — — > R'|R'r Self colored
‘ ‘ 5> R'lrr | Light mottled
- o P RStRStRSt  Stippled
4 Fy BStr (3 or 4) selfed - >RStRStr = Stippled
E . RStpy ' Stippled -
| Fi Rr ()9 xrr & > RRr  Self colored
& ] F{ R'r (2)¢x rr & > R'R'r . Self colored
o g ¥ Rstr (3 or 4) 3 xrr @ > RStpstr Stippled
(Plent color symbols are omitted. The 4Co63 inbred line is rfrf.)




.kernels when used.on 4C063 rrrr plants. This shows that R' reverts

test matings on 4Co63 because the R'rTr’ kernels resulting were about as

... action.. . Evidently the.,Ca63. strain has a much lower threshold.for. .. -

_allele in RTRSt heterozygutes currently is under study. . If there is. any

dard R?Er as the control.. All the lines regularly showed the change.

‘inthis case is termed R"
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'3, Most of the kernels on selfed ears borne by R'R' individuals
extracted from BEESt plants by selfing are fully pigmented, but an
occasional seed is darkly'mottled.

4s Pollen from these R'R' homozygotes results in darkly mottled

toward the standard level of pigment—produeingwaction in such hemozygotes.

"5, Reversion of R' towesrd standard RT in R'R' homozygotes, however,
is only partial. Thls point could not be definltely established in the

darkly mottled as those formed when this rTrT strain is pollinated by
standard RTRY. Repetition' of the test matings, using a different inbred
line, W23 rgrg as the pistillate parent, clearly demonstrated, however,
that theig' allele in extracted homozygotes, 'although showing pronounced
reversion toward standard RY, was still sub-standard in pigment-producing

aleurone plgmentation than the W23 inbred.

6. The R'R'R' and R'R'r* endosperms produced on selfing R'rr
plants. are self—colored, whereas the R'xTrT class is weakly pigmented.
This suggests that two (or three) R' alleles in a nucleus promote re-—
version toward the standard RT condition. There is little that can be
said at .present, however, concerning the reversion process, except that
it occurs regularly under certaln circumstances.

7. Nb regular change in the RSt allele has been detected thus far
in RTRSY heterozygotes. The same is true for the RStL and Rub alleles
in RY heterozygotes. : S

" 8, . R'" male gametes again ‘are regularly produced by F{ hybrids
between R'R' and RStRS plants extracted from.grRS individuals by -
selfing. o '

9. . The influence of. Rst on the plant color component of the RT

effect on plant color it is of a much lower order of magnitude than that
in the aleurone.

' 10; Seventeen unrelated inbred lines have been tested for
expression of the R' phenotype after pollination with RTRSt, using stan-

11, The 1ight stippled allele (_StIO unlformly produces a more
extreme effect on RT than R St 3n heterozygotés. The modified Rr allele

12, Similarl s nmb markedly reduces the pigment-produclng poten-
T tial of R? in RTRUP Keterozygotes.

o
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13. RT is stable in heterozygotes with rT and r€ in the two cases
thus far tested. o ‘ ‘ : ,

14. The differences in aleurone pigmentation resulting when pollen
from RTRSL, RTRSLL, and RTR™P plants is used in testcrosses on rr
individuals shows that the changes induced in RT in these respective
heterozygotes not only are directed but are specific also.

15. The kernels on selfed R'R" ears (plants derived from RTRStL
by selfing) vary in pigmentation from self color to rather light mottling.
Pollen from such R"R" plants used in matings both with 4Co63 rfrT and
W23 r8r€ results in a higher proportion of colorless kernels than is
given by R'R' pollen (R'R' plants derived from RFRSt by selfing). This
is further evidence for (a) transmission of the modified R's through
both male and female gametophytes and (b) specificity of the effects of
RS% and RSP in RT heterozygotes.

16. A few self-colored mutants from RSt either were not altered
in pigment-producing potential, or only slightly, in heterozygotes with
ESt. This material has not yet been scored quantitatively.

17. Similarly, such self-colored mutants in heterozygotes with RT
have 1ittle, or possibly no, effect on the determinative action of RT,
In this case also detailed measurements of pigmentation have not yet
been made.

18. The changes in RT action erising in heterozygotes with RSt,
RSL and BT cannot be explained in terms of any of the known kinds of
plasmids. The possibility has not yet been excluded, however, that a
novel type of pollen~transmitted plasmid is involved.

R. A. Brink

.~ UNIVERSITY OF ZAGREB
Institute of Plant Breeding and Genetics
Zagreb, Yugoslavia ~

1. DMNumbers of chromosomes and knobs in some inbred lines from native

varieties of Zea’mazs var. rostrata.

From the native varieties of Zea mays rostrata which are cultivated
at the coast of the northern part of the Yugoslav Adriatic Sea, some
inbred lines have been developed and the number of chromosomes and of
the knobs on the chromosomes studied, using typical rostrata lines.
Although the varieties of rostrata type are grown by the farmers on
small_fields surrounded by flint maize [5 = 10 chromosomes and 2-3
knobi? the mentioned inbreds have n = 10 + 1 to 10 + 3 chromosomes and
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11 to 20 knobs. From the cytogenetical analysis of the Zea mays
rostrata x Zea mays indurata it can be concluded that there must be a
linkage between rostrata type of kernels and a hlgh number of knobs and
perhaps also B chromosomes.

Inbred " Chromosome’ ~ Knob

No. number number
318 © 10 + 1 12
332 . o 10+ 2 18
335 10 + 2 16
336 10 + 2 16
341 10 +1 - 14
343 - 10 + 2 16
351 10 + 2 14
353 10 + 1 12
354 ' - 10 + 3 20
1355 ) 10 + 3 18
356 - 10 + 2 16
358 10 + 3 18
. 360 . 10 + 2 .15
364 10 +1 - 13
366 o 10 + 2 17

There are varlations between the inbreds as well as between thé sporo-

cytes of the same plant with respect to chromosomes and knob number.

2. Cytoplasmic male sterility due to grafting of embryos.

Hundreds of grafts of embryos from white kernels to embryos of

- yellow kernels have been made. For this purpose germinated kernels have

been used. The upper part of the embryo of white kernels has been trans-
planted to the lower part of the embryo of yellow kernels, The latter
embryo has been left in the endosperm. The grafts have been wrapped in
paraffin. From some hundreds of grafts only two plants have developed
and these were cytoplasmic male sterile.

A, Tavéar
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III. REPORT ON MAIZE COOPERATIVE

Adequate supplies of improved stocks of most of this project's
original collection of genetic traits are now avdilable. A partial con-

version of all stocks to the inbred lines M14, W23, and Oh51A is under

way. In most cases increases from Fp segregants haveé béen obtained, and

further crosses to the respective inbred lines have been made.

With stabilization of seed supplies now largely accomplished, in-
creased attention is being given to further necessary activities of the
project. Among these is the development of improved multiple tester
combinations incorporating useful new genetic markers. This in turn is
dependent upon the chromosome placement and mapping of the considerable
collection of unplaced genes that have accumulated during recent years.
Extensive work in chromosome placement and mapping is in progress making
use of multiple genetic testers, trisomics, A-B translocations, and
chromosome rearrangements. ' ' ' .

A large number of traits have been added to the collection during
the past year. Most of these are as yet untested and must be checked
for allelism with similar known traits. Approximately one hundred clear-
cut traits have been obtained from commercial hybrid corn companies in
the Midwest. In addition, during the past séason 220 maize introductions
from the collection maintained at the Plant Introduction Station, Ames,
Iowa were grown at Urbana. Most of these represent collections of open-
pollinated sources from Canada or from Midwest or Southwest United States.
In our plantings each accession was thinned to 45 plants., Observations
were made on these plantings during the growing season and a number of
mature plant traits noted. Dr. E. R. Leng of the Agronomy Department
took agronomic notes on the plantings and made several crosses of each
accession to a tester stock to determine general combining ability,
It is planned that some of these will be placed in yield tests next
year. In addition, each accession was routinely self-pollinated to
uncover recessive traits. A total of 4466 selfed ears were obtained.
These have been checked for kernel and ear traits and are being tested
in the greenhouse for seedling traits. Assistance in running seedling
tests of this material is gratefully acknowledged to Dr. Peter Peterson,
Towa State College, Dr. Arnold Wellwood, Ontario Agricultural College,
Mr. David Walden, Cornell University, and Mr. Janson Buchert, Connecticut
Agricultural Experiment Station. Of the total of 3293 selfed ears from
140 accessions which were tested here, perhaps one-fifth segregated
either kernel or seedling traits. When adjustments are made for multiple
occurrence of similar traits within a given accession and for those
traits not genetically useful, the number of potentially valuable new
traits is considerably diminished, though still sizable.

Linkage tests during the past summer indicated that at and si are
very closely linked to Yj. Ms; and the new trait "ms-si®" were previously
found to be very close to Yj. In view of the similar phenotypes of all




various combinations having fewer traits than those listed are available
and will usually be more vigorous. Also, traits such as aleurone color,
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four of these separately described traits, possible allelism is being
checked, Intercrosses of bt, (Chromosome 4) and Singleton's "bt"
indicate allelism. The trait h (soft starch) and a mutable pale-green
have been found to be closely linked. Neither trait is located. The
trait Kn, which is ordinarily classified in the mature plant stage by
characteristic "knotting" of the vascular bundles, may alsoc be classi+
fied with fair accuracy at much earlier stages by a broadening and
thickening of the midrib adjacent to the ligule. In this respe¢t, the
homozygote appears more extreme than the heterozygote.

Requests for genetic stocks should be sent to the Botany Department,
University of Illinois. Many combinations of traits not specifically
listed in the accompanying catalogue of stocks are available or may be
readily derived. In the case of multiple chromosome testers, for example,

plant color, pericarp color, ¥y, wx, su, etc., are widespread in the
stocks and may often be obtained in specific desired combinations with
a wide variety of other traits. Following is a listing of Cooperative
stocks:

Chromosome 1‘

adq bmp; seg PRR, Kn

any bmpy; seg sr, PRR, brq, gsq
as

brq fq tmy; seg PRR, anq, 84
brq fq bmy; seg PWW, anq, gsq
Hm

Kn

1wy

necrotic 8147-31

PRR adq tmp

FER anq tmy; seg brq, ady
PRR ang gsq bm,

PRR gsq bmpy; seg brq, fq, any
pvVv

PWR; seg adq, anq (coupling)

pWR bmy

PWR gsq tmy

piW brq £4 bmy

PWW hm brq 4

sT PWRaaﬁ% bmy

sr zby P

seg ts; PWW bmp; may seg zb, (coupling)




Chromosome 1 (Cont'd)

Vg
vp5

va msq77 PWW

zb), PWW bm,

zby, PWW br

zb PWW bry ﬁw
zb4_ tsy3 seg P

Chromosome 2

al 1gq

al 1gq glp B sk
al 1g1 glo b sk
ba2

lgq g1y B

lgy glp b

lgq glz b £l v

lgq glp gsp b vy,

lgy gl, gsp b v, Ch; may seg sk
lgy gl B sk vy,

lgy glp b sk vy

lgy glp By

lgq glp b v,

lgt glp b vy Ch; may seg sk

lgq gsp v,

seg tsq v, (coupling); may seg lgi, gl2
ws3 lg1 gla B

ws3 1gy glp b

ws3 1gq gla b flq v43 A A CR

Chromosome 3

Aq ga7s A2 CR

a4 et; Ao CR Dt
aq sho; Ao CR Dt
aq shz; Ao CR dt
a& shy, et; Ao CR Dt
Ad-31; Ao CR

aP et; Ap CR Dt
ex-1; A2 CR
ax-3; A2 CR
ax-3 et; A2 CR
baq

Ce
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ome
Cm‘ e

(crq) tsy nay

d1

dq glg

dq lgz

d1 Lg3

d4 ggz

g

g} ts, 1lgo

d2

e R Dt

gié lg2 aq et; Ap C
- gle

216 Lg3

gle Re

gle v17

Lg3

ms3

PE2

m

a.

f‘ag lg2 pm

rap pm

R

r%; A1 A2 CR

shyp

ts;, naq

P

Chromosome 4

tm3
bt

de(1 or 16?)
Gaq Suq

gaq suq
gl3

iz 15

la suq g

la suq Tu gl3
lo Suq

lo suq

lwy,s 1ws

o1

sp1 Suq

&p1 suq

st

suqam




Chromosome 4 (Cont'd)

suq bmsg
su1 gl3
suq gly,
suq j2 gl3
suq Tu

suqp Tu gls
suq zbg
suq zbg gls
Tsg

Ts5 suq

Tu gla

vg

Chromosome 5

ap pr; A1 CR

ap bmq pr vp; A CR

a2 btq pr; 41 CR

bmy bty bvq pr; (aq) A2 CR
bmq pr; A1 A» CR

bmq pr ysi; seg v2; 41 A CR
bmi ygq

bty

btqy pr; A1 A2 CR

Ga Bt

ga bt

gls

glg

gl17 a2 bty v2; A CR
glyy v2

intensifier of pr closely linked to bty
1wy

Twsg; 1wy,

nap

pr; A1 A CR

shfl = "sh4"

tn

v3 pr; A A2 CR

12

vp2 gl8

vp2 pr; A1 A2 CR

Py
vp7 pr; A1 A2 CR
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Chromosome 6

by,

po y

Y at si

y at si

PRI

¥y 110

yms(1)

¥ pe11 pl; Ay Ao C R wx pg12
YPl; A1 A2 b P

¥ pl Bh; Aq Ap B shy wx

vy P1; seg luteus on chrom 6; A1 A2 b
Y P1 sm py; A1 A2 b PRR

Y pl; seg wq

¥y P1; seg wi; A1 Ag b PRR

¥ pl; seg w

¥; seg wi, luteus on chrom 6; carries PRR
y su2

"male sterile-silky"
"orobanche" (seedling)
"ragged" (seedling)
"white-8522" (seedling)
"white-8896" (seedling)

Chromosome 7

Bny

glq sl Bm

gl1; y A A CR pr
gli; Ywx A A CR Pr
Hs

i3

in; pr A1 A2 CR

02

02 glq sl Bnmy

02 Taj gly

02 V5 rat gl

02 V5 raq gly; seg Hs
Ta) glq

Tpq

v5 gl Tp

V8.1

vpo gli; wx




Chromosome 8

mn
V16 msg J1
V16 MmSg J13
"necrot1c-6697" (seedling)
"sienna-7748" (seedling)

Chromosome 9

auq aup
Bfy

bk

bks We

bm,

¢ shq wx; y A1 A2 Rb Pl

¢ shy wx gl;(Coop); A1 A R
¢ shy wx g115, A1 A2 R

cwx; yA1 ADRDb Pl

¢ wx bkp; Aq Ap R

Dtq (See Chromosome 3 stocks)
glio

Iwx; A A R Pr Bpl

I wx; Ay Ap Rpr Bpl

17

msp

msp shq; A Ap CR

ms

sh?owx ds

shq wx 17

shy wx pg12; ¥ 41 A2 B pl pg11
shy wx vq

wx@

wx ar

wx Bf4

wx daq; A1 A CR

wx g4

wx 16

WX Pg12; ¥ 41 A2 B pl peiq

Chromosome 10

a3 g1 R; 41 A2 C b pl
bfo :

du4

&1

g1 12

g1 r8; A1 A2 C

glg
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il Chromosome 10 (Cont'd)

! 11; v16 msg ji
1i g1 R; A Ax C
1i g4 r; A4 A C
1i g1 r; A1 A2 C; carries abnormal 10 -
: nly g1 R; A A2 C
‘ Og R; A4 A2 C B P1; may carry B chromosomes
RED; A4 45 C
RLj; A A5 C
| Rst; A4 A2 ©
V18
w2
zn
"0il yellow" (seedling)

v "Waseca stripe" (plant)

!

i Stocks of unplaced genes

8 l anp
i bk+
cl
de
du;7
dv
; dy
i el1q
1 gl12
§ g 13
114
8%16
g
;e
mss
il | ms6
msy
m59
2810
msqq
msq2
1‘ ms13
ms1,,
!
l

Mt
New starchy
raj
RS1

it rsp
H " shS"




Stocks of unplaced genes (Cont'd)

Ts
tw13
twy
V1 3
V17
va2
vp6
wa
WSq WSy
zbq
zbp
zZb 3

Multiple gene stocks
(a4 A2 CR) Pr

Pr wx
" Prwx y
n Pr wx Y gl
n pr
" pr wx
" pr wx y
n pr suq
" Pr B Pl; seg Og; may carry B chromosomes

Ay A C RE8 Pr B pl 1g4 f11y
(44 AgcRPr) suq

¥y wx
. " v shy wx
(A1 Ag C r Pr) suq
sul ¥ &1
. " . ¥y wx
n y Sh‘] wx

bmpy lgq a1 sug pr Y gli j1 wx g1
colored _scutellum

1gy suq bmy y glq Jq

suq y wx aq Ap C RE pr

wx 1g1 gl2 b vy

¥ suq raq gly

¥ wx glq

Popcorns useful in studies of Ga factors

Amber Pearl
Black Beauty
Hulless
Ladyfinger
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Ohio Yellow
Red
South American

i
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il '
“} Popcorns useful in studies of Ga factors (Cont'd)
Supergold

Argentine Popcorn

Black Mexican Sweet Corn (without B chromosomes)
Black Mexican Sweet Corn (with B chromosomes)
Gourdseed

Maiz chapolote

Papago Flour Corn

Parker's Flint

Strawberry Popcorn

Tema Flint

Tom Thumb Popcorn

Exotics and varieties
|

F Zapaluta chica
|

i Primary trisomics

Stocks of trisomics 3, 4, 5, 6, 7, 8, 9, and 10 are available, i
Stocks of trisomics 1 and 2 are not yet represented in the collection. ]
An effort is being made to mark the trisomics genetically as an aid in i
selecting trisomic plants. Various procedures are being used, depending 1t
upon the markers availeble in each instance. In most cases, the rela-
tive effectiveness of alternative procedures remains to be tested.
Among the procedures being tested are the use of ‘closely-linked markers,
dosage effects of alleles, and multiple allelic. series. The latter
method is especially valuable in the cases of chromoscmes 3 and 10
where multiple allelic series are available at the A1 and R 'loci, In
the former case, pale kernels with dots are being selected from the
cross gP gl ast X ast Dt. In the case of trisomic 10, kernels with
both RAJ and RSt phenotype are selected from the cross R2J RSt r X r.
Trisomic 9 plants of the constitution Wx Wx wx may'be recognized by
the ratio of Wx: wx pollen.

Chromosome rearrangements , ' | f

A selected group of inversions and reciprocal translocations, whose ‘F
breakpoints mark most of the regions of the ten chromosomes, is being

mainteined primarily for use in determining the chromosome locations of v
new traits. Two inversions, Inv 22 and Inv 9a are included. 1In all $
cases, the rearrangements are marked with closely-linked endosperm or

?




161

‘seedling traits. Most of the translocatlons are closely linked to wx,
the remainder being llnked to suq, ¥, gly, glo, oOr lgy. The llst is
as follows: , ,

Inversions
1g1 or glp Inv 2a (also available with Ch) o,
- wx Inv 9a e

Reciprocal translocations

wx 149¢ - |
wx 1-9 4995-5
wx 2-9b
wx 3-9c¢
wx 3-9 5775-1
wx 4-9b
WX 4=9 5657-2
wx 4-9g
wx 5-9a |
wx 5-9¢ |
wx 5-9 4817-7
wx 5-9 5614~3
wx 6-9a
wx, y 6-9
wx 6-9 4505-4
wx 6-9 4778-9
wx 7~9a f
wx or gli 7-9 4363-1
wx 8-9d
wx 8-9 6673-6
' 1 wx 9-10b

‘ su 1-4a (also available with PRR)
su 1-4d (also available with PRR)
su 4~5j
Su’ y 4‘6&
sn 4-8a !
su, R 4-10b |
¥y 1-6c (also available with PER)
gls 2-3c
gly 2-3 5304-3
gly 2-6b
gla, R 2-10b
glq 6-7 L545~5

vl
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- o—m | NS a  eommt—————————

Bta 1'1,'

B-1b 1S
B-3a 3L
B-4a 4S8
B-7b - 7L
B-9b 95
B-10a 10L

v

.05
.1

25
3
4
35

Stockg of"A-_-B chromosome” translocations -

' Proximal to Hn

Proximal to suq

Proximal to raq '
Between C and wx; close 1o wx
Proximal to gq

Earl B. Patterson
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III. REPORT ON MAIZE COOPERATIVE

Adequate supplies of improved stocks of most of this project's
original collection of genetic traits are now avdilable. A partial con-

version of all stocks to the inbred lines M14, W23, and Oh51A is under

way. In most cases increases from Fp segregants haveé béen obtained, and

further crosses to the respective inbred lines have been made.

With stabilization of seed supplies now largely accomplished, in-
creased attention is being given to further necessary activities of the
project. Among these is the development of improved multiple tester
combinations incorporating useful new genetic markers. This in turn is
dependent upon the chromosome placement and mapping of the considerable
collection of unplaced genes that have accumulated during recent years.
Extensive work in chromosome placement and mapping is in progress making
use of multiple genetic testers, trisomics, A-B translocations, and
chromosome rearrangements. ' ' ' .

A large number of traits have been added to the collection during
the past year. Most of these are as yet untested and must be checked
for allelism with similar known traits. Approximately one hundred clear-
cut traits have been obtained from commercial hybrid corn companies in
the Midwest. In addition, during the past séason 220 maize introductions
from the collection maintained at the Plant Introduction Station, Ames,
Iowa were grown at Urbana. Most of these represent collections of open-
pollinated sources from Canada or from Midwest or Southwest United States.
In our plantings each accession was thinned to 45 plants., Observations
were made on these plantings during the growing season and a number of
mature plant traits noted. Dr. E. R. Leng of the Agronomy Department
took agronomic notes on the plantings and made several crosses of each
accession to a tester stock to determine general combining ability,
It is planned that some of these will be placed in yield tests next
year. In addition, each accession was routinely self-pollinated to
uncover recessive traits. A total of 4466 selfed ears were obtained.
These have been checked for kernel and ear traits and are being tested
in the greenhouse for seedling traits. Assistance in running seedling
tests of this material is gratefully acknowledged to Dr. Peter Peterson,
Towa State College, Dr. Arnold Wellwood, Ontario Agricultural College,
Mr. David Walden, Cornell University, and Mr. Janson Buchert, Connecticut
Agricultural Experiment Station. Of the total of 3293 selfed ears from
140 accessions which were tested here, perhaps one-fifth segregated
either kernel or seedling traits. When adjustments are made for multiple
occurrence of similar traits within a given accession and for those
traits not genetically useful, the number of potentially valuable new
traits is considerably diminished, though still sizable.

Linkage tests during the past summer indicated that at and si are
very closely linked to Yj. Ms; and the new trait "ms-si®" were previously
found to be very close to Yj. In view of the similar phenotypes of all




various combinations having fewer traits than those listed are available
and will usually be more vigorous. Also, traits such as aleurone color,
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four of these separately described traits, possible allelism is being
checked, Intercrosses of bt, (Chromosome 4) and Singleton's "bt"
indicate allelism. The trait h (soft starch) and a mutable pale-green
have been found to be closely linked. Neither trait is located. The
trait Kn, which is ordinarily classified in the mature plant stage by
characteristic "knotting" of the vascular bundles, may alsoc be classi+
fied with fair accuracy at much earlier stages by a broadening and
thickening of the midrib adjacent to the ligule. In this respe¢t, the
homozygote appears more extreme than the heterozygote.

Requests for genetic stocks should be sent to the Botany Department,
University of Illinois. Many combinations of traits not specifically
listed in the accompanying catalogue of stocks are available or may be
readily derived. In the case of multiple chromosome testers, for example,

plant color, pericarp color, ¥y, wx, su, etc., are widespread in the
stocks and may often be obtained in specific desired combinations with
a wide variety of other traits. Following is a listing of Cooperative
stocks:

Chromosome 1‘

adq bmp; seg PRR, Kn

any bmpy; seg sr, PRR, brq, gsq
as

brq fq tmy; seg PRR, anq, 84
brq fq bmy; seg PWW, anq, gsq
Hm

Kn

1wy

necrotic 8147-31

PRR adq tmp

FER anq tmy; seg brq, ady
PRR ang gsq bm,

PRR gsq bmpy; seg brq, fq, any
pvVv

PWR; seg adq, anq (coupling)

pWR bmy

PWR gsq tmy

piW brq £4 bmy

PWW hm brq 4

sT PWRaaﬁ% bmy

sr zby P

seg ts; PWW bmp; may seg zb, (coupling)




Chromosome 1 (Cont'd)

Vg
vp5

va msq77 PWW

zb), PWW bm,

zby, PWW br

zb PWW bry ﬁw
zb4_ tsy3 seg P

Chromosome 2

al 1gq

al 1gq glp B sk
al 1g1 glo b sk
ba2

lgq g1y B

lgy glp b

lgq glz b £l v

lgq glp gsp b vy,

lgy gl, gsp b v, Ch; may seg sk
lgy gl B sk vy,

lgy glp b sk vy

lgy glp By

lgq glp b v,

lgt glp b vy Ch; may seg sk

lgq gsp v,

seg tsq v, (coupling); may seg lgi, gl2
ws3 lg1 gla B

ws3 1gy glp b

ws3 1gq gla b flq v43 A A CR

Chromosome 3

Aq ga7s A2 CR

a4 et; Ao CR Dt
aq sho; Ao CR Dt
aq shz; Ao CR dt
a& shy, et; Ao CR Dt
Ad-31; Ao CR

aP et; Ap CR Dt
ex-1; A2 CR
ax-3; A2 CR
ax-3 et; A2 CR
baq

Ce
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ome
Cm‘ e

(crq) tsy nay

d1

dq glg

dq lgz

d1 Lg3

d4 ggz

g

g} ts, 1lgo

d2

e R Dt

gié lg2 aq et; Ap C
- gle

216 Lg3

gle Re

gle v17

Lg3

ms3

PE2

m

a.

f‘ag lg2 pm

rap pm

R

r%; A1 A2 CR

shyp

ts;, naq

P

Chromosome 4

tm3
bt

de(1 or 16?)
Gaq Suq

gaq suq
gl3

iz 15

la suq g

la suq Tu gl3
lo Suq

lo suq

lwy,s 1ws

o1

sp1 Suq

&p1 suq

st

suqam




Chromosome 4 (Cont'd)

suq bmsg
su1 gl3
suq gly,
suq j2 gl3
suq Tu

suqp Tu gls
suq zbg
suq zbg gls
Tsg

Ts5 suq

Tu gla

vg

Chromosome 5

ap pr; A1 CR

ap bmq pr vp; A CR

a2 btq pr; 41 CR

bmy bty bvq pr; (aq) A2 CR
bmq pr; A1 A» CR

bmq pr ysi; seg v2; 41 A CR
bmi ygq

bty

btqy pr; A1 A2 CR

Ga Bt

ga bt

gls

glg

gl17 a2 bty v2; A CR
glyy v2

intensifier of pr closely linked to bty
1wy

Twsg; 1wy,

nap

pr; A1 A CR

shfl = "sh4"

tn

v3 pr; A A2 CR

12

vp2 gl8

vp2 pr; A1 A2 CR

Py
vp7 pr; A1 A2 CR
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Chromosome 6

by,

po y

Y at si

y at si

PRI

¥y 110

yms(1)

¥ pe11 pl; Ay Ao C R wx pg12
YPl; A1 A2 b P

¥ pl Bh; Aq Ap B shy wx

vy P1; seg luteus on chrom 6; A1 A2 b
Y P1 sm py; A1 A2 b PRR

Y pl; seg wq

¥y P1; seg wi; A1 Ag b PRR

¥ pl; seg w

¥; seg wi, luteus on chrom 6; carries PRR
y su2

"male sterile-silky"
"orobanche" (seedling)
"ragged" (seedling)
"white-8522" (seedling)
"white-8896" (seedling)

Chromosome 7

Bny

glq sl Bm

gl1; y A A CR pr
gli; Ywx A A CR Pr
Hs

i3

in; pr A1 A2 CR

02

02 glq sl Bnmy

02 Taj gly

02 V5 rat gl

02 V5 raq gly; seg Hs
Ta) glq

Tpq

v5 gl Tp

V8.1

vpo gli; wx




Chromosome 8

mn
V16 msg J1
V16 MmSg J13
"necrot1c-6697" (seedling)
"sienna-7748" (seedling)

Chromosome 9

auq aup
Bfy

bk

bks We

bm,

¢ shq wx; y A1 A2 Rb Pl

¢ shy wx gl;(Coop); A1 A R
¢ shy wx g115, A1 A2 R

cwx; yA1 ADRDb Pl

¢ wx bkp; Aq Ap R

Dtq (See Chromosome 3 stocks)
glio

Iwx; A A R Pr Bpl

I wx; Ay Ap Rpr Bpl

17

msp

msp shq; A Ap CR

ms

sh?owx ds

shq wx 17

shy wx pg12; ¥ 41 A2 B pl pg11
shy wx vq

wx@

wx ar

wx Bf4

wx daq; A1 A CR

wx g4

wx 16

WX Pg12; ¥ 41 A2 B pl peiq

Chromosome 10

a3 g1 R; 41 A2 C b pl
bfo :

du4

&1

g1 12

g1 r8; A1 A2 C

glg
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il Chromosome 10 (Cont'd)

! 11; v16 msg ji
1i g1 R; A Ax C
1i g4 r; A4 A C
1i g1 r; A1 A2 C; carries abnormal 10 -
: nly g1 R; A A2 C
‘ Og R; A4 A2 C B P1; may carry B chromosomes
RED; A4 45 C
RLj; A A5 C
| Rst; A4 A2 ©
V18
w2
zn
"0il yellow" (seedling)

v "Waseca stripe" (plant)

!

i Stocks of unplaced genes

8 l anp
i bk+
cl
de
du;7
dv
; dy
i el1q
1 gl12
§ g 13
114
8%16
g
;e
mss
il | ms6
msy
m59
2810
msqq
msq2
1‘ ms13
ms1,,
!
l

Mt
New starchy
raj
RS1

it rsp
H " shS"




Stocks of unplaced genes (Cont'd)

Ts
tw13
twy
V1 3
V17
va2
vp6
wa
WSq WSy
zbq
zbp
zZb 3

Multiple gene stocks
(a4 A2 CR) Pr

Pr wx
" Prwx y
n Pr wx Y gl
n pr
" pr wx
" pr wx y
n pr suq
" Pr B Pl; seg Og; may carry B chromosomes

Ay A C RE8 Pr B pl 1g4 f11y
(44 AgcRPr) suq

¥y wx
. " v shy wx
(A1 Ag C r Pr) suq
sul ¥ &1
. " . ¥y wx
n y Sh‘] wx

bmpy lgq a1 sug pr Y gli j1 wx g1
colored _scutellum

1gy suq bmy y glq Jq

suq y wx aq Ap C RE pr

wx 1g1 gl2 b vy

¥ suq raq gly

¥ wx glq

Popcorns useful in studies of Ga factors

Amber Pearl
Black Beauty
Hulless
Ladyfinger
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Ohio Yellow
Red
South American

i
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il '
“} Popcorns useful in studies of Ga factors (Cont'd)
Supergold

Argentine Popcorn

Black Mexican Sweet Corn (without B chromosomes)
Black Mexican Sweet Corn (with B chromosomes)
Gourdseed

Maiz chapolote

Papago Flour Corn

Parker's Flint

Strawberry Popcorn

Tema Flint

Tom Thumb Popcorn

Exotics and varieties
|

F Zapaluta chica
|

i Primary trisomics

Stocks of trisomics 3, 4, 5, 6, 7, 8, 9, and 10 are available, i
Stocks of trisomics 1 and 2 are not yet represented in the collection. ]
An effort is being made to mark the trisomics genetically as an aid in i
selecting trisomic plants. Various procedures are being used, depending 1t
upon the markers availeble in each instance. In most cases, the rela-
tive effectiveness of alternative procedures remains to be tested.
Among the procedures being tested are the use of ‘closely-linked markers,
dosage effects of alleles, and multiple allelic. series. The latter
method is especially valuable in the cases of chromoscmes 3 and 10
where multiple allelic series are available at the A1 and R 'loci, In
the former case, pale kernels with dots are being selected from the
cross gP gl ast X ast Dt. In the case of trisomic 10, kernels with
both RAJ and RSt phenotype are selected from the cross R2J RSt r X r.
Trisomic 9 plants of the constitution Wx Wx wx may'be recognized by
the ratio of Wx: wx pollen.

Chromosome rearrangements , ' | f

A selected group of inversions and reciprocal translocations, whose ‘F
breakpoints mark most of the regions of the ten chromosomes, is being

mainteined primarily for use in determining the chromosome locations of v
new traits. Two inversions, Inv 22 and Inv 9a are included. 1In all $
cases, the rearrangements are marked with closely-linked endosperm or

?
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‘seedling traits. Most of the translocatlons are closely linked to wx,
the remainder being llnked to suq, ¥, gly, glo, oOr lgy. The llst is
as follows: , ,

Inversions
1g1 or glp Inv 2a (also available with Ch) o,
- wx Inv 9a e

Reciprocal translocations

wx 149¢ - |
wx 1-9 4995-5
wx 2-9b
wx 3-9c¢
wx 3-9 5775-1
wx 4-9b
WX 4=9 5657-2
wx 4-9g
wx 5-9a |
wx 5-9¢ |
wx 5-9 4817-7
wx 5-9 5614~3
wx 6-9a
wx, y 6-9
wx 6-9 4505-4
wx 6-9 4778-9
wx 7~9a f
wx or gli 7-9 4363-1
wx 8-9d
wx 8-9 6673-6
' 1 wx 9-10b

‘ su 1-4a (also available with PRR)
su 1-4d (also available with PRR)
su 4~5j
Su’ y 4‘6&
sn 4-8a !
su, R 4-10b |
¥y 1-6c (also available with PER)
gls 2-3c
gly 2-3 5304-3
gly 2-6b
gla, R 2-10b
glq 6-7 L545~5

vl
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- o—m | NS a  eommt—————————

Bta 1'1,'

B-1b 1S
B-3a 3L
B-4a 4S8
B-7b - 7L
B-9b 95
B-10a 10L

v

.05
.1

25
3
4
35

Stockg of"A-_-B chromosome” translocations -

' Proximal to Hn

Proximal to suq

Proximal to raq '
Between C and wx; close 1o wx
Proximal to gq

Earl B. Patterson
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