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II. FREDERICK DAVID RICHEY
1884-1955

F. D. Richey, born in St. Louis, Missouri, was the son of an
eminent lawyer. He graduated from the University of Missouri in 1909,
and in 1949 the honorary degree of D, Sc. was conferred upon him by his
Alma Mater. He joined the U. S. Department of Agriculture in 1911, and
in 1922 was appointed Agronomist in Charge of Corn Investigations in
the Bureau of Plant Industry. He was promoted to the position of = -
Associate Chief of the Bureau in 1933 and held the post of Bureau Chief
from 1934 to 1938, He resigned in 1938 to develop his own business of
supplying single cross seed stocks of corn to seedsmen throughout the
Midwest. In 1943 he returned to the Department of Agriculture as leader
of the U. S. D. A. cooperative corn breeding work in the Southern Region,
a position he held for eleven years. From 1954 until his retirement, he
was Agronomist at the University of Temnnessee Agricultural Experiment
Station. : .

Richey was a Fellow of the AAAS and of the American Society of
Agronomy, President of the Agronomy Society in 1937, and was elected
Vice-President of the Genetics Society of America in 1932,

On taking charge of the Federal corn research program in 1922 he
led in developing cooperative research between the State Experiment
Stations and the U. S. D. A. He promoted cooperation between corn
breeders, including both those who had formal cooperation with the
Federal corn research program and others not formally cooperating with
this program. :

Richey's enthusiasm ard leadership are well known to all with whom
he ceme in contact. The informal cooperation previously mentioned led
to the placing of hybrid corn research on a cooperative basis in 1925
under the Purnell Act by the Experiment Station Directors of the North
Central Region. Richey was a member of the committee that drew up a
plan for cooperation.

It was always a pleasure to attend a meeting of corn breeding
research workers when Richey was present. He had very unusual ability
to stimulate discussion of bagic principles of corn breeding, and of
problems of genetics, and he seems to the writer to have had an
excellent grasp of plant breeding methodologies with sound basic
viewpoints. .

To review in a few words his many accomplishments in corn breeding
is no easy task. A paper in 1922 was a masterly review of early studies
of corn breeding prior to the days of hybrid corn. 1In 1925 he presented
one of the first proofs of the fact that some inbreds had high combining
ability in crosses with most other inbreds. This seems a new idea. His
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paper with Garrison on the effect of continuous selection for ear type
was almost a classic. Any close selection to ear type led to a reduction
in yield. Richey developed the moving average as a means of correcting
for soil heterogeneity and contributed in various ways to the develop-
ment of sound methods of field experimentation prior to the present-day

- knowledge of methods of experimental design. In 1927 he proposed con-

vergent improvement as a means of testing the Mendelian explanation of
heterosis on the basis of dominant linked growth factors and presented
further studies relating to similar methods. His clear presentation of
the results of backerossing, with mathematical expectations, helped .
materially to crystallize the idea of the backcross method. In 1945 he
emphasized the correctness of Bruce's 1910 explanation of heterosis on
a Mendelian basis, Also in 1945 and later Richey presented a reanalysis

" of Jenkins' (1935) data on combining ability after successive generations

of inbreeding. He questioned the stability of combining ability in early
generations of selfing. It may be of some interest that the late F. R.-
TImmer, at the writer's suggestion, made a similar unpublished analysis
and reached similar conclusions. It is apparent today that early testing
is a valuable tool for many corn breeding problems; however, the writer
is in agreement with the viewpoint of Richey that combining ability in
early generations often is only relatively stable and by no means is as
stable as one might be led to conclude from Jenkins' early conclusion.,
The discussion is presented here as an indication of Richey's methods

of analysis, In another research paper Richey reanalyzed evidence,

using data of Jenkins and Brunson, showing that the characters of in-
breds are about as closely related to combining ability of their crosses
as are different methcds of testing for the character of combining
ability. Several papers of Richey of a more popular nature helped
materially in an understanding of the basic principles and great poten-
tialities of hybrid corn. '

It seems evident to the writer that Richey was an outstanding leader,
and as Dr. Eckhardt has said in reference to Richey, he, “enzouraged a
whole generation of plant research men, especially those in corn breeding,
to strive for greater heights in productive research."

Richey had definite viewpoints on controversial problems and often
expressed his ideas in a definite and often in a blunt mamner. To his
friends these characteristics were appreciated and enjoyed. His some~
what dogmatic viewpoints were not so pleasing to those who disagreed
with him, At the time that Richey received the distinguished service
award from the United States Department of Agriculture, Dr. Robert M.
Salter, at that time Chief of the Bureau of Plant Industry, Soils and
Agricultural Engineering, made the following statement, "Because of the
vast economic benefits that have derived from this (Federal-State
Cooperative Research) program, and the part Dr. Richey played in it,

I believe it safe to say that his contribution to the economic welfare

of American Agriculture exceeds that of any other individual past or
present,” o

H. K. Hayes




III. REPORTS FROM COOPERATORS

AIABAMA POLYTECHNIC INSTITUTE
Auburn, Alabama
~ Department of Botany and Plant Pathology

1. Production of linkgge testers and trans;ocgtion stock adapted to
the South

A program has been initiated to incorporate certain linkage testers
and translocations into lines which are ‘adapted to the South. ILinkage
testers have been selected to mark each of the ten chromoscmes and trans-
locations have been selected to mark each arm of every chromoscme. Most
of this material was obtained from Dr. C. R. Burnham, The lines which
are being used are Alabama 17, a white, early midseason line and Alabama
18, a yellow, late midseason line, '

2. Relative maturltx of certain inbreds compared w1th Alabama llnes.
Inbred Fir +t Eolle

W23 - 6/30

A188 /3

W22 - 7/6

Ab20 7/8 - early Alabama line

CC5 7/9
~ K¥s 215 '
Ab12 7/15 - late midseason Alabama line
Ab2 7/19 - late Alabama line

Edward M, Clark-

~ BEAR HYBRID CORN COMPANY
Decatur, Illinois.

«

High geed set and low seed set selections from the elongate-produced
tetraploid "synthetic A" were crossed in reciprocal combinations so that
the direct effect of the pollen parent could be studied. The results
are shown on the next page.

The high by high crosses show a significantly higher seed set than
do the low by low crosses. The reciprocal crosses between the two levels
of seed set gave the same average and are intermediate to the high by
high and low by low,
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N o o Percent Seed Set ...
Cross _ - q . I Revlication'f‘u e
Female . Male .- 1. .2 3 4 . 5. . 6 .. Ave,

Hlgh Seed Set x High Seed Set 63.4 58.8 53.3 56.3 62.3 56.7 58.5
Low Seed Set x High Seed Set 49.3 55.2 54,7 51.7 48.7 52.4 52.0
High Seed Set x Low Seed Set  57.3 51.9 51.1 54.9 51.9 49.9 52.8
Iow Seed Set x Low Seed Set 50.3 40.4 48.9 53.4 53.9 40.0 47.8

This date indicates that both the pollinator and the ear parent
have an effect upon the seed set percentages expressed by the ear
parent. Both appear to have equal’ or near. equal effects in determining
the percent of the ovules laid down by the female parent that can
develop into normal kernels.

1. C. Varfield, Jr.

* BLANDY EXPERIMENTAL FARM
University of Virginia
’ Chgrlottesville,_Virginia'

1. Blandy Radistion Field.

Thé Blandy Radiation Field was'pﬁt€intoszeration>in‘Ju1y11957.’.
The field is a-p%ved circle 30 feet in diameter embedded in ‘the side of
a hill with a €600 source of 125 curies in the center. Doses as high
as 1800 r can be given in a 24 hour pericd, sufficient to produce
abundant "mutations" in corn, = Current research work is:devehed to

~ascertaining the nature of mutations induced at different stoges in the
1ife cycle of the corn plant. Fresent indications are that changes

induced after meiosis are largely chromosomal while the recoverable
mutents induced prior to meiosis resemble intragenic mutations. All
plants exposed to radiation in the Blandy field are grown in 12-quart
pails and moved in for a 1imited period of radiation. e

2. BlandztExpgg;ggggg;;Eggg Graduate Fellowships.

A few graduate fellowships of $1200 each are available for students
wishing to do graduate work at the Blandy Experimental Farm. Blandy
Fellows are exempt tuition and fees at the University. About one half
of the year is spent at the Blandy Farm, the remainder of the year in
Charlottesville., While at the Farm students are supplied rooms at no
cost, and board is on a cost basis, rarely as much as $30 a month. ~ So
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the $1 200 fellowship has. more purchasing power than in many places.
Students- interested in-radiation. research, especially with maize, may"
wish to. apply. .The deadline for applications is February 28, and awards
are amnounced soon after April 1., .

" W. Ralph Singleton

UNIVERSITY OF GALIFORNIA
Los Angeles 24, California

1.  Single gene: dwarf mutants of maize and their differential. growth..
response _to.gibberellins and to gibberellin-like substances. _
The 4 mutants, d4-1, d4-2, d-3, and d-5, respond by normal growth to
microgram smounts of the gibberellins produced by the fungus Gibberella
fujikuroi. Gibberellic acid (gibberellin A, ) has about twice the
activity of gibberellin Aq. This relative activ:Lty is the same for the
4 mutants. Of the numerous gibberellin-like substances from flowering
plants that produce a similar growth response with these 4 mutants,
bean factor I has been isolated in crystalline form from young bean
seeds (Phaseolus vulgaris). It has the.ssme infrared spectrum and the
same biological activity as gibberellin Aq. (British workers have
recently reported the isolation of gibberellin A1 from runner beans.)

Using the maize dwarfs for biocassay, additional gibberellin—like '
substances have been obtained from beans (Phaseolus vulgaris) and peas
(Pisum sativum):-that have biological properties different from the. sub-
stances 1ndlcated above. These propertz.es are &as followS' .

1. Bean factor II. Material has been isolated by chromatography
T and prepared in crystalline form. - Thus the activity can be
.. ~expressed relative to gibberellic acid, On this basis, activity
1s in the order of 130% that of gibberellic acid for the mu-
. tants, d<2, d-3, and d-5. However, activity is less than 10%
. that of gibberellic acid for the mutant, d-1. At low levels,
d-1 seedlings show no growth response to bean factor II, while
d-2, d-3, and d4-5 seedlings respond at these levels by normal
growth,

2, Pea factor II. Material has been purified, but is not
RIS crystallme. As yet, d-1 seedlings have shown no growth
. - . response to this factor, while d-2, d-3, and d-5 seedlings
Gl o ;respond by normal growth. AR : :

I These data are useful in determining the relative order of the o
dwarfing. genes. that presumably block’ different steps in a metabolic
pathway concerned with gibberellin production in Zea mays. The data
‘suggest that the d-1 gene is terminal for this series of mutants.
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awards a-2 gibberellic acid '
- L1y », bean factor II gibberellin A4 NORMAL
P77 pea factor II T bean factor I > GROWTH
n pea factor I
> ) ete,
Bernard ?hinney.
Charles West -
Peter Neely
ith. 2. The effect of gibberellins on the frequency of mitotic figures in a
dwarf mutant of maige. : - : ‘
gﬁ&;g The parenchyma cells of the mature first leaf sheath of d-1 seedlings

are both shorter and fewer in number than those of normals. Treatment of
seedlings with gibberellins results in an increase in both length and
T the : number of these parenchyma cells. At a time when the first leaf blade

Ting has unfolded (8 days following soaking of seed), there are some 60%

L fewer mitotic figures in d-1 leaf sheaths than in normals. However,

n if d-1 seedlings have been treated with 10 micrograms/plant twenty hours

the prior to this period, the basal meristem of the first leaf sheath shows
) a frequency of mitotic figures very similar to normals (non-treated

Se ' d-1 = 27 mitotic figures/leaf sheath; treated d-1 = 70 mitotic figures/

e ’ leaf sheath; non-treated normals = 71 mitotic figures/leaf sheath,)

peas Kenneth Skjegstad
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Aphy. CENTRE DE RECHERCHES AGRONOMIQUES

tivity o Rabat {Morocco)

- o

’;g% 1« A new (?) gene affecting the structure of the endosperm.

LSy

gg&e In the flint inbred MR 368 the action of a recessive gene has been

revealed, the effects of which on the structure of the endosperm are
analogous to those described in connection with the genes h (soft starch,
Mumm 1929), 01 and 0y (opaque endosperm, Singleton and Jones). This gene
appearing in inbred MR 368 has proved different from the genes h, o1,

92, flq, f1, deriving from Dr. H. H. Kramer's gene stocks; the Fq seeds
from crosses of stock 368 with Kramer's stocks have all been quite
normal, ' : :

Pending a possible further identification, it is proposed to call
: this gene hy, while reserving the term hq for the first gene of this
a type found by Mumm in 1929.




With regard to the factor h,, it has been possible to make the
following observations: ;

(1) - The selfing of heterozygous plghts produdés normal and starchy
kernels in the ratio 3:1. Consequently the endosperm must be, just as
for h, trebly recessive to show the starchy character.

(2) - Apart from its action on the structure of the endosperm (entirely
starchy and slightly reduced), the factor h, has, at least within strain
MR 368, an effect on the germination of the kernels: their germinating
capacity is reduced (20-80% on filter-paper in the laboratory at 20°C.,
1-30% in the field); germination is slower and the root system of the
seedlings very rudimentary.

(3) - The hy/h, plants that survive till flowering mature normally and
their height, ear size and leaf number are similar or slightly inferior
to those of normel plants. The various specific characters of the strain,
the flowering and maturity dates are unaffected. o ‘ :

(4) - Hybrids between MR 368 hy/h, and other inbreds (flint or dent) -
with normal kernels have been obtained as well as back-crosses of this
hybrid to the original doubly recessive stock. In the ears from these
back-crosses starchy kernels have been observed but always in a ratio
inferior to 50% and sometimes very low (5%); on the other hand the
germinating capacity and the weight of the starchy kernels proceeding
from. these back-crosses are equal or slightly inferior to those of the
normal kernels of the same ears. = ' - I A

Consequently, in the inbreds used for the hybridizations there are
dominant factors (in the recessive state with inbred MR 368) which, even
in the presence of genotype gz/hg, mask the phenotype hp, and other ones
that weaken the effects of the gene.

A study of the descendants of these back-crosses, now in progress,

should lead to more accurate information about the number and the mode
of action of these inhibiting or modifying factors.

2. Distribution of the effect of heterosis on some vegetative or

agronomic_characters of maize. '

: A series of 3/ single hybrids created with flint or dent inbreds
have been studied from the viewpoint of the effect of heterosis. On
40 plants for each hybrid and on 15 plants for each inbred, the =
following characters have been measureéd: interval from emergence to -
flowering (number of days from emergence date to male flowering ‘date),
ear height and total plant height (in centimeters), total leaf number,
ear length (in om.), relative ear height (percentage of total plant
height), number of rows, average weight of kernel, and yield (quintals/
hectare at 12% moistures. In each case the "heterotic deviation" has
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been calculated, defined as the difference between the value of the hybrid

- and the average of the two parental values:

U DEH-P AR

2

For each character 34 deviations are thus obtained (one for each hybrid);
their average m is calculated as well as the standard error of their
distribution and the relation m/s in absolute value which reflects both
intensity and regularity of the effect of heterosis. Moreover, the....
average relative deviation has been calculated (as percentage of the
average value of the parental inbreds). . .

TR

Standard - Relative

" Character ' - Average error -~ m/s  deviation
Interval emergence-flowering - 6.7- 1.4 4.9 - 95
Ear height - +27 - 11 - 2:5 + 46
Total height : + 51 - 14 3:6 + 38 °
Relative ear height + 1.9 2.9 .07 + 43
Leaf number - 0.8. 0,7 1.1 - A
Ear length . . . L3S 1.1 3.2+ 27
Number of rows + 0.3 0.7 0.5 T+ 2.5
Ear number per plant + 0.23 0.32 0.7 + 13.1
Kernel weight + 58 35 1.7 + 726
Yield:« = . . .28 9.2 - 3. . 4

B

4T

. The effect of heterosis is significant (5% level, m/s values = -
underlined) for interval emergence-flowering (precocity), total height,
ear length, yield and ear height. The most marked effect of heterosis
is observed on flowering precocity (m/s.= 4.9); the hybrids flower an
averagé of .6-7 days before the parental strains; next comes total. -
height (m/s = 3.6), the hybrids being an-average of half a meter :

(m = + 51) taller than the parents. The number of rows of the ear is
generally but 1little affected by heterosis (lowest m/s value: 0.5),

Finally, the effect of heterosis on yield, although the most
important (147%) with regard to the yield of the strains, has been in
these trisls less constant (m/s = 3.1) than on earliness, height or
length of the ear.

3. Heredity of male sterility (Texas_and U.S.D.A. types)_in_hybrids of

- dent_x flint.

Tn order to obtesin some information on the behavior of Moroccan

£1int inbreds in crosses with male-sterile stocks of the cytoplasmic
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i‘type, .a first hybrldizatlon program was carried’ ‘out’ in 1955, ‘with the B

American male-sterile lines W F T, W PSS, W 22T and W 225 (all originated
at the University of Wisconsin) 356 20 single hybrids were studied
with regard to pollen fertility. The following results were ‘obtained:.

Ear Parent @uﬂs sterile line) ; e

poien . Fg?'_. B 22T R W;Fsﬁ; o e
21 - s 0 T oigertile T it
32 - sterile . fertile e

224, . sterile .. ooo-sterile. e - sterile.
228 - - fertile -
250 ~. . - sterile - & fertile - - .- - sterile

255 .. sterile . . sterile - . "
346 - . L - sterile

368 . - - SR - - n%-steriles~a=ewwt.sterile.=
386 . - fertile : - - : :
612 - sterile - - /:fsterile
623 sterile - -l

628 - e - - %-sterile
Remarks

(1) - Strain 386 is the cnly 1nbred that gives a male sterile hybrid
with the male sterile strains of Texas type.. —

(2) ~ Some inbreds give different results according to the type of
sZegility (250), or whether the female parent was. WF9 or- WF22 (250 ahd ‘
368). o ' :

(3) - There ave- o hybrids of- intermediaxe type: WF % 368.and w
x 628, which produce a variable ratio:of viable pollen grains: witho %
ever belng either completely fertile or completely sterile. R
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_CENTRO DI GENETICA DEL C.N.R.

‘  University of Pavia, Italy =~
o C and ‘
“ISTITUTO DI GENETICA VEGETAIE, FACOLTA' DI AGRARIA

University of Piacenza, Italy

1. Defective endosperm factors from maize-teosinte derivatives.

Data obtained during the past year suggest a revision of state-
ments made in the 1956 Maize News Letter on defective endosperm factors
in derivatives of the controlled introgression of teosinte in the
inbred A158. Many of the defective factors are turning out to be
identical or allelic. So far allelism has been well established for
the following groups of factors: . :

b) detl4, get15, get?0
Allelidﬁ is possibly true for the groups;
o) ae®?, get3 o
a) §§t13’ ggtzz, ggtzé’ ggF27, g§t29

2. Ga factors in maize-teosinte derivatives.

The Ga factor, strongly linked to. ux~locus,. previously described.
(MNL, 1957), when crossed on and by strains provided by Dr. Schwartsz,
turned out to be identical or allelic to Gag déscribed by him
(ML 25¢ 30), | B SRR

3. Mendelian characters in Italian maize varieties.

| To détect genetic mutents in Ttalian varieties of maize, self-
pollination has been carried out in a few plants grown from seed -
collected throughout Italy. The selfed ears were examined and scored
first for kernel characters. Subsequently 30-40 kernels from every -
ear were germinated in the greenhouse and classified for seedling
mutants. Plant characters have not been observed as yet. :

With the exception of color character, the segregation was often

very close t6 3:1; in a few cases the ratio was close to 15:1.

- The following mutants have been obtained in a total of 186
selfed ears belonging to 103 different samples of open-pollinated
populationss : o ’ ' o
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Charact S “No. of ears in °
orae or S : whioh found

Defective seeds = - 1
Sugary endosperm ’
Albino seedling
Luteus seedling - o SRR :
Virescent seedling v 2
Yellow-green: seedllng o o '

~ Pale-green

~ Glossy seedllng o

" Liguleless ==
Striped leaves
Abnormal growth -:

. " Booster coler

 NOPWRNNSO®R=D

Several “papyrescent" glume types have also been collected,
especially in the populations from middle and southern Italy. It may
be of interest, also, to note that out of the 12 defective seeds
observed only one is from northern Italy, .which contributed about 2/3
of the studied samples. " A

Angelo Bié.nchi |

4. Knobs 1n open—poll inated- mg;g E gglatlons in Italz.

Accordlng 1o the. results obtained by most of the maize cytologists
up to date, knobs are found in 2/, different p031tions of the chromosome
set, but the actual ex:stence ‘of the knobs in such positionhs depends
on the strain one is dealing with.

Since the knob endowment of thé different varieties is becoming -
more and more a part of varietal descriptions, to designate the .
different knobs, it is here suggested ‘adopting a practice similar to.
that largely used by salivary gland dipterian cytologists and, in
order to avoid confusion, to modify slightly the Rhoades proposal ‘
(MNL 1957). For instance in chromosome 1, the knobs are as follows:
181, 182, 111; in chromosome 6 the symbols would be 651, 6L1, 612, )
613, etc. If new positions are discovered a change would be necessary,
according to ‘the -location of . the new knobs. In every case the
numeration would start from the left in the short arm and ‘from the-
centromere in the 1ong arm,

Samples of open-polllnated maize. populatlons, collected throughout
Italy, have been grown in Pavia, Placenza and Rieti. At the appropriate

stage, two or three tassels have been fixed and cytologlcal observations
were made.
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So far 79 populations have been studied with the following;;esults:

No. of Knobs

Origin =~ - 0 1 2 3 4
Northern Italy 10 1 15 13 3
Middle Ttaly 2 7 5 1
Southern Italy 2 1 2 -3 . 0.

6 24 21 w4

Italy 14 1

’ As one ean see the average knob number is qulte 1ow and in: any
case does not exceed 4. : S

The specific identification of the knobs has been possible in many
cases. In the following teble are summarized the results of the
samples where all the knobs have been identified or no knob has been
found,

Position of Knobs B Chro- Total

Origin 182 3L1 411 511 613 711 8L1 951 mosomes eamples
Northern Ttely 1 1 1 2 2 7 4 5 2 - 25
Middle Italy 0 0 1 1 1 0 2 1 0 6
Southern Italy -0 1 1 0 1 1 0 0 0 4
Ttaly 1.2 3 3 4 8 6 6 2 35

It may be added that: a) no abnormal chromosome 10 has been observed
in any case; b) the heteropycnotic region close to the centromere in
the long arm of chromosome 7 is often very difficult to find; c) a
prominent chromomere may be observed following the 8L1 knob, in position
much closer 40 it than is detectable in American strains. .. ..

“In several cases incomplete sSynapsis or précocious desynapsis was
present in the pachytene chromoscmes. In two cases, metaphases I
showed few bivalents and several unlvalents. A paracentrlc inversion

was p0331b1y present in a plant.

Randolph's scale (Amer. J. Bot. 44: 129) has been adopted to e
evaluate differences in pachytene chromosomé configuration, which range
from the rating of 2 to 4. Clumped types of pachytene conflguratlons
have not yet been found in Italian varieties. Staining quallty was,
however, quite variable. .
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Few samples showed clear centromeres, possibly, a5 a result of  the
not very deeply staining quality of the heteropycnotlc adjacent reglons.

f Angelo Blanchi
oo oo Anna- My Moa - 8
. Antonia Mariani = =

5. T Cytoplasm mgle-sterllitx in Italx

To valuate the-environmental 1nfluence on-the T type cytoplasmlc
male sterility the following inbred strains obtained from Dr. D. F.
Jones, have been carefully scrutinized durlng the flowerlng perlod in
Piacenza, Italy. L :

= - Inbre L AR Nb. of Elants
CWoor AT
WF 22T 36
A 158T o T 46

Mnltiple tester for chromosome 2 - 10 i

. The male sterility was. complete in all the plants, since no pollen
‘shedding has been observed, and the ‘tassel usually showed no exserted
anthers. N : . 4

Angelo Bionchi x
Giuseppe Marchesi

- THE GONNECTICUT ‘AGRICULTURAL EXPERIMENT STATION
_ SR New Haven Ly Connecticut '

Ml; egaratlon of 8 and T gollen rest rlng gene .

In previous publications it was reported that S sterile inbreds
restored to normal pollen production by. crossing and ‘backerossing with
Ky21 and selfing gave good restoration when tested on a number of S
sterile lines but did not restore T sterile:inbreds in all crosses. . -
The ssme inbreds sterilized by T cytoplasm-and restored to normal pollen
production by restoring genes from the same Ky21 source have now been
tested on.both.T. and S sterile lines. In every case these T sterile
lines:restored to normsl fertility give good restoration in some plants
of all T sterile lines tested but fail to restore some S sterile
inbreds of the seme genotypes. This is further evidence that the -
fertility restoring genes in Ky21 are different for S and T cytoplasm

;go can be separated and fixed in the homozygous condition in different
nes.
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It has been shown that I153 and W22 can also be used to differ-
entiate' S and T cytoplasm. When I153 was crossed on to five other
sources of cytoplasmic sterility, differing from the S and T sources,

~ but all converted by backcrossing to the same inbred genotype, all of
‘the progenies were either completely sterile or showed only a few anthers

with 1ittle or no normal pollen. When crossed by W22 more pollen was

produced but none were completely restored. This would indicate that
" none of these new sources of sterile cytoplasm are the T type. Some of

them may be of the S type but the evidence is not conclusive. These
five sources and several additional new sources are being put into the
same genotypes by backerossing and will be tested further.

2. 'Inhibitors'of pollen restoring genes.

Previously all crosses of I153 and related lines (W153R, A344,
A293) ‘on T sterile inbreds have given completely normal pollen pro-
duction on all plants in the F; hybrids. Iast year a few combinations
on HyT and W22T were either completely sterile or segregated into
fertile and sterile plants. Pollen from the same I153 line on other

T sterile lines produced all normally fertile plants. This is an

indication that there may be pollen inhibitors that operate only in
T sterile cytoplasm but not in normal cytoplasm to prevent the action
of T restoring genes. This may account for some of the variable
results with pollen restoring inbreds. ' '

3. Universal seed parents.

 These inhibitors of pollen restoration may also make possible
sterile seed parents that can be used with non-restoring pollinators
to give adequate pollen production in the final hybrids. This will be
brought about by the normal segregation of restoring genes and inhibi-
tors brought in solely from the seed parent. 'Such sterile universal
seed parents could be produced and maintained with little more diffi-
culty than present sterile seed parents and would be available for
use with any pollinator, not carrying inhibitors, without incorporating
pollen restoring genes, ' '

D. F. Jones
4. Non-segregation in"restoratigg;gi cytoplasmic male sterility.

: A number of cases have been found where cytoplasmic male sterile
(S type) plants crossed by plants carrying sterile cytoplasm and
heterozygous for fertility restoring genes have given all-fertile
progenies (S x SF—> all SF). (The nomenclature is that proposed by
the Northeastern Corn Conference /Maize News Letter 313 2.7)e A1l of
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the cases which shéii;bejdiscussed heréthavé‘éccgﬁfea in peﬁigrée$‘which
r§¢eived:theufertiiity;restdrgr~genpsiin<3949lfrom‘a line of Ky21.

... Most of ths phqgénies;g9nsi;te¢-Sf,12V£6 18=p1anté} however, as fev
as five and as many as eighty plants weretobseryed,in othgr“prpgeniés,

x Pedigrees with M14 asAthe_residugl genotype: M14S4 (4 backerosses
with M1, after the first cross on to S);uhen'péllinated by a hybrid of
Ky21 and M14 gave rise to plants all of which were fertile. Since M4
will not restore S, the restorer(s) from Ky21 should have been segre-
gating, and the progeny composed of both steriles and fertiles. Flants
from this non-segregating progeny were crossed with M14S4 and M14S5.
Both of these crosses yielded non-segregating progenies. This back-
crossing was continued for 4 mére generations; the last cross was T
M14S9 x MI4SF5 (5 backcrosses after. being restored 1o fertility)
yielding M14SF6. A total of ten crosses of the type M14S x MI4SF have

been made; each gave_r;se“to‘only;fertile plants.

 When these restoigd'étefi1e§ wére1uéedha81fém§ieé_in crosses with
the inbred (M14) segregation,resulted. Two such crosses were made; in
each: case an. equal. number pfﬁsteriles and;fertile§‘weretprOdu¢§¢; .

Selfing plants heterozygous for the restorers presents a similar
picture to that of a cross of the type S x SF. Four such selfs have
been made. They were made in different years and with different
progenies. Three of these produced only fertile plants; the fourth
produced a progeny in which half the plants were sterile and half were
only slightly fertile. ’ . o

' Pedigrees with A158 or P39 as the residual genotype: . 15854 wes.
pollinated by (Ky21 x A158); this gave rise to seven fertile and five

‘sterile plants., 'When one of these fertiles was put on A158S5 all the

~'resulting. plants. were fertile,  Flants from this non-segregating progeny
were-then crossed on to A15856 and P3986; both of these produced fertile
non-segregating progenies. . In each of these cases backcrossing to the

. respective steriles was continued for several generations. Many crosses
of the types 8'x SF, SF selfed, and SF x inbred were made, The breeding
behavior in all these crosses was similar to that exhibited with the

M14 genotype,

The following is a summary of the results from all crosses
involving. the sbove pedigrees: Of 26 crosses of the type S x SF, 25
gave rise to non-seg:égating-progeniés;'ﬁhe other produced only one - -
sterile plant in the entire progeny. Seven crosses of the type SF x
inbred were made; ‘each of these progenies’ exhibited normal segregation.
From nine self-fertilizations of plants heterozygous for the'restoring
gene (s), sevenjdid‘nbt_segregate.'“One“Of'the‘two'which segregated was

mentioned above; the other gave 17 fertile and 3 sterile plants. Since
one of the three sterile plants was'definitely’off type, these three
may have been outcrosses. _

MM o HTiAd IR O

2 Red TN e O« A




ees which
e

r, as few
genies.

kcrosses

brid of

nce M4

segre-
Plants

1485,

back~

ag

)

SF bave

es with
ade; in
ed.

imilar
have
t

urth
1f were

54 was

1 five

11 the

g progeny
] fertile
to the

y- crosses
breeding
h the

r, 25
one -
SF x
sgation.
storing
ted was
. Since
three

17

__These data suggest the operation of a type of male gametophytic. .
selection which insures fertilization by pollen grains carrying the .
restoring allele. At present it is not possible to- determine whether

_ this selection is a function of the S restoring gene (s), another gene.
" closely linked to an 8 restorer, an interaction of an S restorer and a

non-linked factor, or an interaction between any of these and the

. female; however, all these possibilities shall be investigated. .
., . Apparently no similar selection (at least not to such a degree) exists
" 'in the female, for in crosses of the SF x inbred type segregation

appears to be normal.

In all of the above cases where no segregation occurred the male
parent had S type sterile cytoplasm. It is of interest to know if this
selection mechanism manifests its effect when the restorer gene(s) is
not in S type cytoplasm., Two cases exist which suggest that it can.
The crosses M14S4 x (Ky21 x M14) and M14S5 x ((Ky21 x M14) x M14) both

.yielded all-fertile progenies. This would be expected only if selection

pressure were being exerted in the male (or male gametophyte) which had
no sterile cytoplasm. If this is indeed the case, the result of the
cross A15854 x (Ky21 x A158) mentioned above cannot be resolved unless
the selection factor(s) did not exist as such until the following
generation, :

This selection mechanism does not appear to function in T type
sterile .cytoplasm. A158T was crossed by A158SF4, and two of the progeny
were selfed (the male parent also carried a T restorer). A few of the
offspring from each of the two selfs were then crossed on to several
S steriles. Since in both cases some of the S sterile lines were not
restored, ‘the 'S restoring gene(s) must have segregated while in T
type cytoplasm.

No definite conclusions will be drawn until this phenomenon has
been investigated further.

5. The application of non-segregating restorers to seed production.

If inbreds carrying restorers are to be utilized in the production
of hybrid pollen parents, in most cases it will be necessary to convert
the inbred by incorporating the restoring gene(s) into the inbred

genotype by the cross-and-backcross method. Converting an inbred to

the réétorer version theoretically camnot be accomplished as quickly

as conversion to the sterile counterpart. One reason for this is that
crossing over must take place c¢lose to each gene involved in restora-

tion so that only this genetic material is changed in the inbred.

Another is that the converted inbred must be homozygous for the restorer(s)
so that all the Fq plants (hybrid pollen parent) will be fertile. To

get the plants homozygous for the restoring genes several generations

are required for selfing, testing progeny and multiplying the seed.

Because of the first reason mentioned, slight combining ability
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differences may persist for many generations. Such differences may be -
extremely slight and not readily perceptible by ordinery testing.of
nybrids produced with'them. ‘But when they are selfed to attain homo-
zygosity of the genes involved in restoration, these slight differences
can be multiplied; for while the differences can segregate in favor of
the inbred genotype, they tah also segregate and become homozygous for
the type of the line from which the restorer genes came. While selection
can be practiced, it is difficult to select for combining ability without
extensive testing. B - o '

The possibility of utilizing the non-segregating restorer (s)
(described in the preceding article) to eliminate the necessity of
attaining homozygosity of restorers in converted inbred lines is being -
investigated. This would speed up the conversion by several generations.
Not only would this eliminate selfing but also by eliminating selfing
prevent the reversion to off-types which could result from selfing too
soon. - Further, since, with segregating restorers, one can only use the
fertile plants for selecting those clogest to type for propagation in
a conversion program, about half of the land, labor, and costs are
spent on sterile plants which will not be used. If the non-segregating
restorer lines can be used to start the conversion program, the program
could be continued more efficlently. o .o ' .

To date these nonésegregating‘restorerS*have succéssfully'functionad

on M14S, M14DS, A73S, A374S, A158S, and P39S. It is unfortunate that..

this may only be practical when using the S type cytoplasm. .

Janson G. Buéhefﬁ'

~ CORNELL UNIVERSITY
Department of Plant Breeding
Ithaca, New York

R
.

1. A bio-sssay for corn pollen viability. -
A preliminary report (MNL Vol. 31) on the corn pollen longevity
studies underway in this department mentioned the use of kernel-set as
an assay for pollen viability. The number of kernels present on an ear
is influenced by two major factors: <a) the number of mature egg cells
availdble for fertilization and b) the number' of viable pollen grains
available 'to fertilize them. If factor a) contributes to the variability

of the numbers of kernels peér ear per treatment, this contribution can

be corrected by transforming the data by sre’sinV'K/F, where K = the

number of kernels per ear and P = the number of egg cells present.-on
an ear. Obviously if factor a) does not contribute to the variability

in the observed K, the above transformation need not be involved. and
the data are analyzed in the form K or V K. Hence, through the use of
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a standard pollination technique, experimental design and subsequent
statistical analysis of the data (K), the contribution of the number of
mature egg cells per ear to the variability in the numbers of kernels
per ear per treatment can be discounted. Thus a bio-assay for viable
corn pollen can be developed that possesses only a few restrictions and
provides several advantages over existing assays: e.g. germination of
pollen on agar. Foremost among the advantages is the production of the
succeeding generation., An obvious’ disadvantage for the application of
this blo—assay in some studies is the time required to obtain the data

- and the infrequency with which the assay can be used, However, in

contrast with the other assays available for testing pollen viability,
this bio-assay provides a continuity to the research program.

‘Using this blo-assay, the study of pollen longev1ty was continued
in 1957. The summarized results from these experiments will not be
available until a later date. Of interest, however, was an experiment
involving the cooperation of Dr. Patterson at Urbana, Illinois, and
Drs. Jones and Stinson at New Haven, Connecticut. Pollen, some of
which was previously held at -10°C., was shipped to these cooperators
and was used successfully in effecting pollinations on the female
on51aT x B8, Similar pollinations were made in Ithaca. The seed

" yield from these three locations will be tested in a yield trial in
New York in 1958

" H. 1. Everett
D. B. Walden

2. Digp_zzbutane gs a chem cal mutagen in maize.

Experiments were conducted for three seasons to determine the

possible mutagenic effects of diepoxybutane, GHQ.S,PH - CQ~6‘9H2, on

pollen of Zea mays. (The term "mutation" unless otherwise specified
includes both chromosome bresks and so-called "point" mutations.) Two
methods of treatment were used. In one method the cut ends of newly
shedding tassels were taken from homozygous multiple dominant stocks
and were placed in 0.2 per cent solutions of the chemical for 18 hours.
Pollinations were made on homozygous multiple recessive stocks
immediately following the .treatment. The other method of treatment
involved boring a hole in the corn stalk about four inches below the:
lowest tassel branch, A one dram vial containing 4.5 cc. of 0.2 per
cent diepoxybutane (DEB) solution was attached to the stalk and a
piece of woven glass wicking was used to introduce the solution into
the plants. Pollinations were made for five successive days from each
treated and control tassel

Losses of dominant marker genes in the endosperm of the resulting
kernels were used to evaluate the mutaegenicity of the DEB. All of the
experiments utilized multiple recessive stocks having the chromosome
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nine markers ¢ sh wx or C sh bz wx, all of which affect the endosperm.
“These linked genes were used as materlal well-suited to investigate the
- problem of whether the appearance of the recessive characters. involved
chromosomel deficiency or gene mutation. Since the relative order of

marked loci distal to the centromere in chromosome nine is known to be

‘Wx, Bz, Sh, and I, the position and proportionate number of breaks
within marked regions of the chromosome arm can be determined from the
phenotypic’ appearance of the endosperm. _'Brevakage-fusio’n‘—bridge... cycles
as well as interstitial deletions and end losses were induced frequently
by the treatment. The type and frequency of endosperm deficiencies .
observed are presented in Tables 1'and 2. L el

~ .The extent of dominant marker loss veried from a tiny spot to
the entire endosperm, with all intermediate types oceurring. . losses -
occupying less than.1 /8 of the kernel were not scored since they are .
both difficult to classify and are not markedly increased by the . -
treatment, o S L S

A summary of the 'resiﬁits and cpﬁqluSiqns follows:

1., Diepoxybutane is a powerful inducer of mutant ‘endosperm sectors
in meize. The mmber of kernels showing single or multiple gene losses
was either 10 or 14 per cent in the F4 kernels, depending on the method
of treatment. This frequency is approximately equivalent to that
obtained .from treatment of maize pollen with 1500 r of X-rays in similar
stocks. The frequency of mutation induced by DEB is not influenced by
the year of treatment or stock used. However, the cut tassel method
of treatment resulted in a significantly higher rate of mutant kernels

than the wick method. The wick method has the advantage that a greater
number of mutant kernels is obtained per ear owing to increased seed set.

5. There appears to be no differential sensitivity of maize
pollen to DEB treatment on any of the five days preceding pollen
shedding. R T R

- .3. The two stocks differ significantly in the number of breaks
observed distal to C or I as well as the number observed between Wx -
and the centromere. It is suggested that this may be due either to
sampling error or to differentialh sensitivity of some chromosomal

regions to breakage. . L .

" 4: The distance between marked loci in the short arm of chromo-
some nine as determined by the relative frequency of breaks occurring .
between these loci is very similar to the cytological distances. as "
determired at pachytene. This is considered evidence that. breakage
resulting from DEB treatment is induced approximately at rendom along
the chromosome arm. : : e .

5. About twice as many kerrels had sectors of mutant tissue as
had exclusively mutant tissue in the endosperm. This frequency of
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sectoring is similer to that obtained following ultraviolet treatment - d
of pollen and is in contrast to the results following X-ray treatment - F
of pollen in which-sectoring is rarely. observed. The ratio of fractional
to entire endosperm effects following DEB treatment was not influenced
by the year of experimentation, the stock used, or the method of treat-
‘ment.. The size of mutant sectors forms a nearly normal frequency :
distribution about the center value of one-half the endosperm. The
following factors may be involved in sectoring: (a) If the chromosome
has effectively two strands at the time of ireatment, breaks in
chromatids rather than whole chromosomes would result in sectoring.

(b) If breaks are entirely chromoscmal but the centric and acentric
portions are held together by the matrix until division occurs, a

‘sector would result if following division, one acentric chromatid 3
restitutes while the other-is lost.. (c) Chromosomal instability induced
by the treatment may be involved in sectoring. T : :

A A wwd M TH

6. There is no evidence that DEB markedly increases the frequency
of gene mutation in maize, although the loss of single loci may include
‘ . some gene mutations., Furthermore, the treatment of maize pollen with
i . 'DEB has little or no effect on the Fq plant generation.’ This. is

similar to results following ultraviolet treatment of maize pollen end

l ’ % ’
| ‘is in contrast to the results follewing X-ray treatment in which there
l‘L . is a closé correlation between the frequency of mutation in the embryo’

| and endosperm. The absénce of any effect on the Fq plant generation. -

\\ - .suggests that.DEB will be of little value in:the production of mutations

in maize for plant breeding purposes using the above methods of treat-
\ - ment, However, since DEB is extremely effective as an inducer of gene.
! . mutation in the Neurospora back mutation test and of chromosomal c
I 'deficiencies in Drosophila, there is the possibility that it may. be

I ' effective in increasing the mutation rate in other organisms or in
I

. -

maize embryos under different conditions,

Jean D. Kﬁeizingei -
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\ ¥‘% ' | CROW'S’ HYBRID. CORN COMPANY
| B | Milford, Tlimois -
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1. »Mﬁic'cwni S U
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We have been doing some preliminary work since 1950 dn a new type

of corn that could be harvested with a combine. In order ‘to geta .
heavy set of ears, we have:crossed our inbred lines with teosinte and

g have backcrossed once to corn, then started a selfing, program., We - .
; crossed about .a hundred lines with teosinte this year to broaden the
progrem. We have also crossed it with all our dwarf types, and with
male sterile and male restorer. We believe that this project has.
merit, and we are going to make every effort to produce an acceptable -

i
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dwarf prolific corn. See the December 6, 1957 issue of Seed World,

" pp. 1617, for a more complete discussion of the project.

2. Twin-shoot.

In 1956, we made a number of complementary crosses between twin-
shoot and Inbred Hy, a single eared strain. We used single plants in
each case for closer control. We needed to know whether any cyto-
plasmic inheritance was involved. However, the F4 plants were all
single-eared, regardless of the way the cross was made. Fq ears were
selfed to check F, ratios. .

We had five ear rows of twin-shoot, numbering 194 plants, that
were entirely homozygous for the character, _

3. Siberian corn.

e G e p—— D oS8 S

The strain of Siberian corn we mentioned in our last report seems
to be quite dominant for earliness. The strain itself was producing
silks and tassels this year 43 days after the seed was planted. The
crosses we had made between Siberian corn and some of our regular early
lines like M14 and Oh51A were from a week to 10 days earlier than the
lines themselves. The Siberian corn is quite susceptible to bacterial
wilt, and we have had a considerable amount of it in our breeding field
the past two years. lack of time kept us from following up on some
indication of self-sterility in this corn., The pollinations we made to
continue the strain were all sib-pollinations, . ‘ o

W. J. Mum

EAST AFRICAN ACRTCULTURE AND FORESTRY RESEARCH ORGANIZATION
' Kenya Colony, East Africa

1. Genetics of resisfance té;fuccinia polxsdré Uhderw. -

' F4 families from ¢r°ssing 1ines hcmoZygousjfbrlﬁpEnlaﬁa Bpp,

'réactéd uniformly against infection by P. polysora.

(a) Against Race EA.1 - typical hypersensitive lesions (class "01")
characteristic of Rppy. No effect of Rppy was detectable, o

(b) Against Race EA.2 (against which QQQJECOnfévaho'resiStance) -
typical necrotic lesions (class "1") characteristic of Rpp, alone.

From studies of derivatives from this cross;‘fhe conclusion was |
reached that Rppy and Rpp, are linked. Three separate estimates of
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crossover probability were 0.09, 0.12 and 0.16. From the F3 generation
from selfing crosses of (Rppy X Bppy) X susceptibles, lines were

_selected that were pure for both genes together.,

2.‘ Field breeding for resisgance o) P Eolzsorg..

Colleagues on fleld statlons in East Africa, us1ng our pure
resistant lines crossed and back-crossed to adapted local maizes, have
developed and brought into production, lines homozygous for either

or Rpp,. In general these new lines are as productive as the old
in %h abselice of P. polysora and greatly superior in its presence..

No evidence has as yet been. obtalned that any race of P Eolzsor
other than EA.1 is prevalent in the field; consequently genes Rpp{ and
Rpp, are proving equally effective (although Rppi would become in-
effective if EA.2 appeared).

~H. He Sto;rey
A. K. Howland

' EASTERN STATES FARMERS' EXCHANGE
West Springfield, Mass.‘A

1; Prelimlnarv observations of three txpes of 1eaf necrosis which
aggear to be simply inherited. .

a. The fleld corn inbred line Q83 consistently exhibits a
characteristic interveinal leaf necrosis. This condition has been
observed on all plants of the line at many locations in the Northeast
and in southern Florida for many yeers. F4 progeny of Q83 x + do not
show the condition. ’

b. The sweet corn inbred Iowa 5125B consistently exhibits a
characteristic large circular necrotic area on the leaves, several
times the size of typical H. turcicum lesions, All plants of the line
are affected; the oondltlon has been observed for a nnmber ‘of years in
many locations across the northern United States.

During the course of routine selflng of Iowa 5125B two sister ‘
lines, differing by only two generations, were evolved. = One of these,
R43-9-1-2-1-2~1-1 has proved free of the leaf necrosis, while the
other R43-9-1-2-1-2-2-2 remains typical of the originel line. Fq.
progeny of Towa 5125B x 4 do not show the condition. The cross S
between the sister lines was made last year. »
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- ¢. In 1957 several inbreds and scme early breeding material were

" observed to top fire. All plants of the line 21 3-12(85)9-1-1, planted

at several locations within the nursery at Feeding Hills, Massachusetts,
top fired., Segregation for this character was observed among twelve

S, sister lines drawn out of a local Massachusetts open pollinated
variety. No clear cut top firing was observed among plants from open
pollinated seed of this variety. Flant populations of the S2 lirnes
were small. No consistent phenotypic ratio obtained.

Surface sterilized isolates made during 1957 suggest that Gibber-
ella zea, or a very similar fungus, is associated with all of the
symptoms described. The same fungus, however, was observed among some
jsolates taken from apparently normal leaves of lines which at no time
exhibited any of the symptoms described. ' S

These preliminary observations suggest that a single recessive
gene may be involved in the cases of Q83 and Iowa 5125B and may possibly
be involved in the top firing symptoms of 21 3-12(85)9-1-1. Seed of the
material described is available. '

David L. Matthews

ESCUELA NAGIONAL DE AGRICULTURA
la Molina, Lima, Feru

1. Pregence of B chromosomes in Andean maize.

B chromosomes were determined to be present in at least three
collections from the Peruvian highlands, in a preliminary examination
made by Dr. Barbara McClintock at this institution. The maximum
number of B's found per cell was three. This is the first report of
B chromosomes from the Andean area of adaptation. ' A

2. Freguencies of knobs in chrombsdggs’df three races of the

Peruvian coast.

Representative collections of the races of maize from Peru are
being studied in order to determine the relative frequencies of presence
of knobs in each chromosome, and in each arm of the respective chromo-
some. These studies were started under the guidance of Dr. Barbara
McClintock, and this report deals with preliminary observations on the
lowland races Perla (tropical flint), Alazan (floury, red pericarp,
of high altitude origin), and Arizona (a Tuxpeho derivative introduced
a good number of years ago). Relatively good data are available for
the race Perla, while for the other two there are not yet enough
observations to make results definite.
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" Pooling the frequencies for all three races, the following distri-
~ bution is obtained: o B

~ Chromosome No. and arm

1 2 3 45 6 7 8 . 9 10
s . s 1 s 11's1 s 1 st s L.s1 S L &1L
31 .16 .38 46 .27.27 O .77 .07°.23 01.0 .23 .85 0°.61 61 .69 0 .07

Each figure shows thef. if'rveque'ri,cy of presericé of each knob (not

considering the fact ‘that there is more than one knob per arm in some
chromosomes ) per chramosome arm in percent of all collections studied;
j.e.: .38 for chromosome 2 short arm, means that 38 percent of all .
collections studied for presence of knobs in that position showed a
knob there. . . \ I L

- A comparison of the three races discloses that there is a con-
sistent high frequency of presence of knobs at chromosome 4 Long arm,
6 long arm, 7 long arm, 8 Long arm, and 9 both Short and Long erm. A
good differential between races may prove to be chromosome 3 Short arm,
with a frequency of knobs of .47 for Perla and zero for both Alazan
and Arizona.

Extremely low frequencies of knob presence were found up to now
for chromoscme 4 Short arm, 5 Short arm, and 10 Long arm, where knob
presence has been previously reported elsewhere.

Ulises Moreno
Alexander Grobman

3. ‘iggt forvsugg_l:z' endosperm gene in Ch@gi, Andeé.n SWéet corn.

Two esr selections of the Andean sweet corn race Chullpi were
crossed to Pajimaca, a tropical sweet corn from Cuba, originated by
transfer of suq (sugary endosperm - 1 in chromosome 4) from North
Mmerican varieties. All Fq ears in both crosses showed sugary kernels,
indicating that Chullpi carries at least suq prevalent.in North American
sweet corn. S :

" A secondary observation made on the ears of ‘the F{ plants indi-
" cated ‘the presence of a veriegated pericarp pattern, which is known to
be entirely ebsent in either parent. This would indicate the presence
of a Controlling element (such as McClintock 's Activator) introduced
‘in'the cross from one of the parents. Tests for presence and origin’
of this Controlling element will be made. ' - :
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4e A leaf ggowth pattern index for differentiatlng strains of maize.

For the past few years we have been testing several: methods of -
differentiating such a complex function as leaf growth in several-races
of maize. One such method that may prove to be valuable for this
purpose and also for differentiation of inbred lines is based on trans-
forming the successive length/width ratio of the leaves of maize to a
relative percentage index value. The procedure of transformation goes
stepwlse as follows: '

1) Plot in succession log length of leaf in the abscissa axis against
log width in the ordinate axis, for each leaf (or mean values of leaf
positions for seversl plants selected from the most frequent leaf
number class in the populatlon), on squared paper.

2) Draw lines that go in order from the first leaf point on the plane
between both axes, to the second, and from this one to the third, and
so on, ending by uniting the point for the last leaf with the first one.

3) TFix an arbitrary reference point on each axis and draw a line
perpendicular to each axis at each point. Points may be selected s0
that the area limited by the coordinate system will be divided .into
four quadrants about equal in area. The two reference lines will make
the four characterizing quedrants: I - upper left, indexing short,
wide leaves; II - upper right, indexing long, wide leaves; III - lower
left, indexing short, narrow leaves, and IV - lower right, indexing
1ong, narrow 1eaves. . o

4) Determine by addition of squares or wlth an Amsler planimeter the
area of the irregular shaped figure obtained at the end of step 2.
Determine next the area of the sections of this figure that fall within
each of the four quaﬁrants, and express them in percent of the

total area.

As an example, a comparlson between single crosses and thelr S1
llne parents, is shown in the next table:

' o : Quadrant

Pedigree o , T T T T

C.P, -117 14437 36,11 35,92 13.61
C.P, =117 x NS 5/ -223 11.67 57,81 10.42 20.10
NS 54 -223 9.15 56.64 6.36 27.84
P.C, =79 4 13.66 - 81.49 0.58 425
NS 64 -52 10.49, 56,00 - 21.87  11.63
HIM -40 1194~ T1.97 0.25 15.83
HIM -40 x P.C. =37 0.0 90.66 0.0 9.34




i nLs

Among several conclusions that may be drawn from the comparisons..
shown above, referring to the I Quadrant, where most of the leaves
from the middle of the plant fall, we-may see that in the first single
cross, the line NS 54, =223 is dominant over C.P. -117 in détermining
long, wide leaves. In the second single cross, an intermediate value
is found between the indexes for both parents. In the third single
cross, HIM -40 x P.C. -37, there is & higher value 90.66 than the 'index
for ‘either parent, pointing to marked heterosis for length and width

of leaf. 3 o T

"~ Alexander Grobman

" UNIVERSITY OF FLORTDA .
Agricultural Experiment Station -
. A'Gginesville,,Florida

1. Agihranilig acid incprporation.in Bf-ﬂ-and.normalﬂseedling leaves.

. Bf-1 seedlings and anthers are known to accumulate several sub-
stances'thatvflnnrescefblue in ultraviolet light (Proc. Nat. Acad. Sci.
37: 645-649 and MGCNL 24: 12).  One of these substances was identified
a5 anthranilic acid (AA) and two others were found to have micro-
biological activity as AL, In order to obtain evidence on the
relationship of AA to the other fluorescent AA-containing substances,
radiocarbon labeled AA was employed. Normal bf-1/bf-1 and mutant
Bf-1/Bf -1 seedling leaf 'slices were incubated in pH 6.5 phosphate
buffer containing*Z'microM'uniformly~1abe1ed‘(biosynthesized)“AA~
‘containing ca. 2x10° cpm. Parallel normal and mutant leaf slices
heated at 100° ¢ for 5 minutes in buffer before incubation with AA
were used as controls. After 6 hours incubation the leaf slices were.
ground, centrifuged, and the supernatants taken for paper chromatography

.in.butanol—acetic acid solvent. Fluoérescent spots were marked and *

some chromatograms cut into strips for direct counting and radio-. .
autograms prepared fram others. It was found that (a) normal (boiled
or unheated) seedling leaves did not convert AA to the two major blue
fluorescent substances as indicated by fluorescence or radioactivity,
and (b) mutant (unboiled but not boiled) seedling leaf slices in- -~
corporated AA into one of the major fluoresceni materials and probably
the other. Thus, the mutant ‘accumulated AA and AA-like materisls,.and

'also;containS{aﬂthermolabileﬂsystem‘for conversion of AA to AA-like
‘substances; normel leaves do neither, Unless the AA-converting system
is edaptive over a longe

: T time than 6 hours, it appears that the
Bf-1 gene does not operate- simply by causing the acéumulation of AA
which is convertible to AA-complexes by processes common to both =~
normal and mutant seedling leaves.

H. J. Teas
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UNIVERSITYvOFHGEORGIA
o .. . Athens, Georgia o I
Department of Plant Pathology and Plant Breeding - ., .

1. Efféét~6f cx&oplasm.oﬁ agronomic characters in maize.

. The cytoplasm in a double-cross corn hybrid is obtained from one
inbred-line, the female inbred in the seed parent of the double cross.
The same genotypic yellow double, GAC 0211, was mede with the four
following sources of cytoplasm: ' R

Femele Male

(GA172 x GA 199) x (CI 21 x GT 112)
(GA 199 x GA 172) x (CI 21 - x GT 112)
(CI21 =x GT 112) x (GA 172'x GA 199)
(GT 112 x €I 21) x (GA 172 x GA 199)

This investigation was made to determine if the cytoplasm affects
agronomic characters such as yield, lodging, plant and ear heights, and
date of silking. Paired one-row plots (15 hills in length) for the six
possible cytoplasmic comparisons were used in a randomized blocks .
design with ten replications in 1957. Some preliminary results were
obtained in 1952 and 1953 under extreme stress of drought.

" The 1957 results show the following: Significant differences
were obtained between the yields of GA 199 and GT 112 cytoplasms with

 89.7 bushels and 82.7 bushels per acre, respectively. GA 172 had more

erect plants than CI 21 and GT 112. GA 199 silked earlier than GT 112.
CI 21 produced taller plants and higher ears than GA 172,

These results indicate a cytoplasmic effect on the inheritance
of the agronomic characters--yield, erect plants, date of silking,
plant and ear heights--in the double cross, (GA 172 x GA 199) x
(CI 21 x GT 112). . .

A. A. Fleming

G. M. Kogzelnicky
E. B, Browne
Julian W. Crews

2. Heterofertilization and pleiotropism.

Several progenies of GT 112 are being maintained which show a
3 yellow to 1 "lemonade" endosperm color segregation, “Iemonade"
kernels produce albino seedlings, except for a percentage of 1.45 which
produce green seedlings. No albino seedlings from yellow kernels have
been obtained. Thirty-six "lemonade" kernel-green seedling plants
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produced ears segregating in the 3:1 ratio indicating thet they are the
result of heterofertilization. No ears homozygous for_?lemogede“ have
been obtalﬁed. . |

. The theory of close llnkage of genes (two) is not supported in
Chl-square tests of 29 families over & two-year period. Results
-indicate that the condition is of a monohybrid nature. "Lemonade" is
due to a single pleistropic recessive gene which also affects chloro-

phyll development The .absence of a yellow kernel-albino seedllng

class may be due.to selectlve heterofertillzation caused by a lethal
condition induced by this gene or scme other gene, such that albini
would not be expressed in the presence of heterozygous endospernm,

The percent of heterofertillzation was calculated on the basis of
2897 seedlings grown from "lemonsde" kernels. Theoretically, it would
be 2,9 percent, or 1 out of 34, instead of 1.45 percent if +two. classes

were obtalned from heterofertillzatlon 1nstead of one.

. G M. Kozelnacky
- A. A. Fleming

3. Attractlon of insects by corn.

For three generations a number of sublines from some leaf-blight
resistant inbreds have exhibited a pecullar attraction to insects. ’

~ "These inbreds were developed from material orlglnally obtained from

Dr. C. C. Werhnam of Pennsylvanle State University. The insects are.
of both types; sucking and chewing., The attraction occurs approximately
two weeks after pollination-and appears to be dependent on.the age of

the plant. ‘The periocd of attractiveness on each 1nd1v1dua1 plant lasts
from one to two weeks.,

The insects are apparently drawn to the leaf surface where they
appear to be feeding; Minute areas have been observed which may be - .
punctures or globules of a liquid. Determinations are being made of
the substance or substances which are attracting the insects. It is

hoped that these w111 lead to a study of the inheritance of this
character.

Potential value of this material may be that of-luring'insects °
to traps as a control measure or even more specifically, its Juse as
a trap crop . for an especially demaging corn insect.

, George M;;Kogélnioky‘

foeed  fud
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HARVARD UNIVERSITY
Cambridge, Massachusetts

1. Mutation rates_in maize-teoginte derivétiveg.

Certain derivatives of maigze-teosinte hybrids which have mutated
once contimue to mutate at a fantastic rate. For example, a stock in
which chromosome 4 from new teosinte had been introduced first mutated
to dwarf. This same stock has subsequently mutated to defective seeds
(eight times), albinos, virescents, two other types of chlorophyll
deficiencies, and a gametophyte factor which affects Mendelian ratios.
During the years in which these fourteen mutations occurred,. the total
mmber of plants grown did not exceed 195 (based on perfect stands)
consequently more than seven percent of the plants grown produced
mutations, :

A similar situation has occurred in a stock in which chromosome
4 from Florida teosinte was introduced. In a population of not more
than 85 plants, there have been four mutations to defective seeds,
one to dwarf, one to virescent, one to yellow-green seedlings, and
one to a gametophyte factor. A total of 9.4% of the plants have
mutated. o ' ‘

2. The nature of the unstable mutants in maize-teosinte derivatives.

Many of the mutations which occur in derivatives of maize-teosinte
hybrids are, as has been previously reported (MNL, 1956), unstable
and the genetic nature of this instability has now been determined
for one of these, a defective seed, and a similar situation is
suggested for two others: a dwarf and e gametophyte factor.

The unstable defective seed, ggt5, is linked with ¢ or ¢ as is
indicated by ears grown in 1955 and 1956 which were segregating for
both ¢ and r as well as de. o

Year No. Ears De color De not - de color de not Total

1956 10 1322 832 265 460 2879
1955 3 265 180 46 60 551

Similar ears which were also segregating for wx indicate that it
is chromosome 9 and therefore the ¢ factor which is involved in the
linkage shown above, Following are the data from three ears:
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Row No. Bars " "Dé Wx De wx = de Wx  de wx  Total

56-66£ 3 .73 198 - 18 20 1166

‘‘‘‘‘‘

Three—p01nt backcross tests are now belng made to determ*ne the
sequence. of the factors and the amount.of crossing over between them.
In the meantime-the data already aVallable indicate that the chromosome
involved is probably 9. .

. It now appears probable that det5 is not a: 51ngle gens but a: o
"block of genes from.teosinte, In the Fo endosperm generation of a -
cross between a noncolored ge¢ rr stock of det5 and a colored normal
stock the defective seeds with aleurone color (crossovers) are less
defective and consequently weigh more than the colorless defective
seeds (a mixture of noncrossovers and undetectable crossovers)

- The average uelghts of the two classes of defectives from 28
segregatlng ears follows- : ' S

No. of Weight in Grams
Kernels oo Total - Average
. Noncolored de =~ = R TT I 3.8, .028

Colored de P : [81£} . 3547 0 Ol

The colored'seedé a%e,57.0% heavier thhn'fhé ﬁoncolored.

The results indicate that the size of the teosinte segment -is
reduced through crossing over with a corresponding reduction in its
deleterious effect upon the development of the endosperm._ :

, This conclusion is supported by differences in the lignification
of the. glumes of different.genotypes. Even small blocks of teosinte -
genes can affect the nature of the glumes causing them to be stiff-

and horny. In population of some 200 ears segregating for det5 the .
segregating ears were generally more lignified than the nonsegragaxing
and those segregating an extreme defective had on the average more -
lignified glumes. than those segregatlng a partial defective. -

."."

. Since -an entire teosinte chromosome cdn be 1ntroduoed into the
inbred strain AT58 without producing defective endosperm, this unstable
defective probably represents either a particular block of genes which
does not function well in the absence of the remainder of the chromo-
some or a block of genes which has been transposed from one chromosome
to another.
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The latter eiplanationﬁseems the more plausible because these
mutations are occurring in strains which have been inbred from five'to

seven generations and which are presumed to be homozygous for certain -

teosinte chromosomes and in which crossing over would therefore have
no genetic results. The transposition of blocks of genes from one

chromosome to0 another would, of course, be quite a different process
and would be expected to produce genetic results. o

A similar situation exists with respect to a homozygous genotype
of the extreme form of det5, TIf this extreme condition is due to the
block of genes from teosinte being present in its entirety, then once
the genotype is homozygous for the block of genes crossing over
between the homologous chromosomes should have no effect and the
mutant might be expected to be, in this state, quite stable, On the
contrary it reverts to normal and near-normal at a very substantial
rate. These reversions could be accounted for by the transposition
of the block of teosinte genes back to its original chromosome. -

There is some question whether the unstable defective endosperm
described here and similar types which have appeared repeatedly -
in our maize-teosinte derivatives should actually be called mutants.
Perhaps “pseudomutants” would be a better term. The defective
endosperm appears actually to be a case of imperfect development
resulting from a block of teosinte genes which does not function
well in this particular intracellular environment. Bianchi has found
that this defective endosperm as well as others of the same general
type disappear when outcrossed to certain stocks. In other words,
what is being inherited here is not a lesion in the chromosome which
produces the defective endosperm whenever it is in ‘the homogzygous: <
condition but a certain intracellular environment characteristic of
this particular inbred strain. In this particular intracellular
environment this particular block of teosinte genes does not function
well enough to produce a completely normal endosperm. SR

3. An unstable mutant dwerf in a mgize-tggginfe‘derivat;veu

A number of mutant dwarfs have occurred in various maize~teosinte
derivatives involving the inbred A158 in which one or more chromosomes
of maize have been replaced by their homologs from varieties of -
teosinte. Until recently we have not undertaken a special study of.
these dwarfs. ~However, 'in the summer of 1957 a progeny of a teosinte -
derivative proved to be: segregating for a highly variable dwarf., ‘

‘This derivative involved chromosomes (or parts of chromosomes) 1, 7,

and 9 of Durango teosinte and had been selfed for five generations
when the mutant dwarf first appeared. o o

The instability of the mutant dvarf is illustrated by comparison
of its frequency distribution with respect to height with that of
normal plants in the same progeny. The dwarfs vary from 30-149 cms.
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in height, the normal plants from 142-196 cms.: The higher variability
of the dwarfs es compared to the normal plants is a close counterpart
of the variability of the unstable defective endosperm mutant described
above as compared to normal seeds on the same ear. L '

The .majority of the dwerfs do not produce ears but some ears were.
obtained from plants throughout the range .of- variation with respect to
height. The cobs of the dwerfs were on the average more lignified
than the ears of the normal plants and those. of the short dwarfs were
more lignified than those of the tall dwarfs. The extreme varient . .
in ear type,.an ear produced by a short dwarf, vas flattened and - .-
almost distichous and had prominent, highly: lignified glumes. e

These characteristics suggest that the unstable dwarfs, like the
unstable defective seeds are the product of a block of teosinte genes ..
which has been transposed to a new position in which it has a P
deleterious effect upon development and which is variable as result
of crossing over, The fact that the cobs of the dwarfs are more
lignified on the average than the normal plants suggests that this
possibly transposed block of genes 48 an addition to, rather thana
substitution for, the previous complement of ‘teosinte genes in the
genom. S R T - . :

ll'o? ¥e}
In 6ne -o'i;'»th'e st‘ocks. méntibneﬁ ._#Bo,v'e: in wluch ther,e .»héd--been 1,4 -
recognizable mutations in the population not exceeding 195 plants, a
gemetophyte factor: affecting the Mendelian ratios has been studied and
has proved to be unstable. v o RO R A

. This mutant was first discovered in 1954 in an ear segregating.
for sugary endosperm which had only 15% of sugary seeds instead of the
25% theoretically expected., Among the progeny of this ear, one ear
was obtained which segregated normally (22.2% sugary) and five were
low sugery ranging from 9.2% to 18.9% sugery. The five low-sugary- ears
combined had an average of 14.2% sugery in a total of 963 seeds.

.+ - When the original stock was crossed with an unrelated sugary inbred
the starch; seeds when selfed produced nine normal sugary ears (25.8%. -
sugary in 1552 seeds .of -six of these. ears) and two. high sugary eers . -
(37.4% sugary in 4A7 seeds). These results indicate that the original
low sugary ears were the product of aberrant ‘segregation resulting fiom
a Geleterious. gemetophyte factor ‘1inked with-sugary. . The normal. sugery
ears ‘in ‘the progeny of the original ear (1.4n 6) :and the high sugafy. ..
ears in the crosses (2 in 11) are crossovers and represent 18% of the:..
ears tested.

Re’heré'zygdué .sugarst plam’«.;é : prbéuéixig~‘«low ‘sugafy ‘ selfedearS, ;_uhej;
backerossed on homozygous sugarys produce 26 1% of sugary seeds (total
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of 721); when backcrossed reciprocally by sugary they produced 49.4%
sugary seeds (total of 987). These data prove that the aberrant
gsegregation is 1argely if not completely confined to the male
gametophyte.

- In backcross experiments with the stock of low sugary which had
been outcrossed to a second unrelated sugary inbred, eight normal
sugary ears (48.9% sugary in 2415) and two high sugary ears (55.3%
sugary in 653) were obtained. The deviation from normal segregation
in these two high sugary ears is so much less than that found in
previous selfs and backcrosses that a change of "state" was suspected.
Consequently in 1957 a comparison was made between two high sugary
stocks, one called "strong" high sugary (35.4% sugary seeds in selfed
ear) the other called "weak" high sugary (55.6% sugary in the back-
cross which is equivalent to 27.8% in the gself). Both stocks were
selfed and backcrossed to row 274, an Fy sweet corn hybrid. In addi-
tion the "strong" high sugary was backcrossed to row 270 which was
planted to sugery seeds’from a high sugary ear.

 8ix facts emerge from the data set forth in the accompanying
table. .

(1) Self—pollinations in the ‘two stocks yleld approxzmately the
same results: 26,0 and 25.9% respectively of sugary seeds. However
two of the eight ears in the "strong” stock deviate significantly froem
normal segregation while all of the nine eers in the "weak" stock are
within the normal range.

(2) The backerosses on 274 from the “strong“ hlgh sugary stock
have a significantly higher percentage (55.4%) of sugary seeds than
the backcrosses (49.3%) from the "weak“ high sugary stock.,

(3) The backcrosses to row 270 have a significantly higher
percentage of sugary seeds (66.0%) than the backcrosses to row 274
(55.4%). This indicates that the behavior of the male gametophyte is
influenced by the genetic constitution of the styles.

(4) Omitting the backeross involving Plant 273-2 which is clearly
exceptional (71.1% sugary) the average percentage of sugary seeds in
the backerosses is 47.8 which is significantly lower than the 50%
expected from random segregation. This suggests that the factor which
in this stock is linked with Su is now conferring an advantage rather
than a disadvantage on the gametophytes whlch carry it.

(5) The backcross involving 273-2 with 71.1% sugary seeds is
significantly different from all of the other backerosses in this
population and is apparently a reversion to the "strong® high sugary
state characteristic of the original stock as exemplified by the
plants in row 272. .
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Selfed and,Backcrossed Progénies of "Strong" (272) and
"Yeak" (273) High Sugery Ears o

. .Selfs | Backerosses on 274 | Backcrosses on 270
Plant | Total | No.su | % su | Total | No.su | % su | Total| No.su % su

272-1 | 149 | 26 | 17,4 | 218 | 126 | 57.8| 286 | 168 | 58.7

21 416 | 111 | 26.7 | ‘ 1 269 | 161 | 59.9

-3 3321 70 | 21,1} 27 | 16 [ 59.2) 178 | 134 |.75.3
4 no selfed ear | 429 | 254 | 59.2| 340 1 263 | 77.4
61 . 281 68 24.2 | 285° | 128 | 44.9| 442 262 | 59.3

81 411 | 130 | 3.6 | 216 | 135 | €2.5] o o
9.1 226 | 44 | 19.5 1 199 | 117 | 58.81 299 i 180 60.2
}o 393 106 | 27.01 39 | 26 | é6.7| 304 | 253 | 83.2
1

265 | 87 | 3.8 | 178 | 79 | 4.5 368 | 221 | €0.0

Totals] 2473 | 642 | 26.0 | 1501 | 831 | s5.4| 2486 | 1642 | 6.0

2731 | 309 | 8o 288 | 39 | 159 | 45.6

2! no selfed ear . | 349 | 248 |'7.1
3 3411 87 | 25.5 | 407 | 185 | 45.5
4 310 | 85 | 27.4 | 349 | 152 43.6
5 231 49 21.2 424 198 L6.7
61 211 73 1 26,9 | 831 | 394 | 47.4
71 no selfed ear | 322 | 160 | 49.7
8| 282 | 7 ] 25,27| 284 | 160 | 56.3|
9 339 84, 1 24.8 432 202 46.8
10 | de linked with su 679 | 347 | 51.1
11 {. 311 87 | 28.0 373 | 178 | 47.7
12

| 426 | 105 | 24.6 | 730 242 }46.8"'

Totals | 2820 .| 730 | 25.9 | 5529 |2725 | 49.3

- (6) Although the data in the table do not themselves reveal it, . -
it can be said that this gametophyte factor is associated with a block
of genes from teosinte which affects the lignification of the glumes, .
Cobs of the two high sugary ears in 1956 were more lignified than those
of the 9 normal sugary ears. The cobs of row 272, ‘the “"strong® high -~
sugary stock, were more lignified on the average than the stocks of . .

the "weak" high sugary ears in row 273 with the exception of the plant -
273-2 which hed a very strongly lignified cob and which, as slready
noted, had a very marked deviation from normal segregation, Thus it |
appears that the variations in the expression of this gametophyte
factor, like that of the defective endosperm and dwarf plant described
above, are due to the effect of crossing over within a block of

teosinte genes,
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|
|
5. The extraction of "teosinte" chromoscmes from present-day maize j‘
varieties. o ' - o |

In a survey made several years ago of varieties of maize of this ||
hemisphere for the presence of weak alleles of a tunicate, a number of il
plants were found whose ears had prominent lignified glumes. When this s
characteristic was introduced into the inbred strain, A158, through ;W
repeated backcrossing followed by selfing the final product in seversl
cases was a modified strain of A158 similar in its characteristics to |
‘some of the modified strains which are produced by substituting a f

L. 1

chromosome of teosinte for a chromosome of maize.

Chromosomes which have the same general effect as teosinte chromo- g
Scmes. have now been extracted from varieties from Mexico, Honduras, §
Nicaragua, Venezuela, Brazil, Paraguay, Argentina, Bolivia, and Cuba. i

.. Not only do these extracted chromosomes produce phenotypic effects |
~ similar to those of teosinte chromosomes but like the latter, they uw
E also increase mutability. Furthermore at least some of the mutations m
: are genetically identical to those produced by teosinte chromosomes.

An unstable defective seed mutant which is genetically identical or

"allelic" to ggt5 described above has been produced by chromosomes
extracted from varieties from Mexico, Honduras and Paraguay.

for the occurrence of "teosinte™ chromosomes in South American maize

suggest themselves: (1) that the admixture of maize and teosinte which |

has occurred and is still occurring in Central America and Mexico has .

become widely distributed throughout this hemisphere; (2) that these g |

extracted chromosomes in South American varieties are derived originally, ‘
o ‘;

Since teoéiyte is,n¢t known in Soutthmerica, two ex@lanations ‘

not from teosinte but, from Tripsacum.
Since some of the South American races from which these chromosomes
were extracted have no counterparts in Central America and Mexico and
no obvious relationship to races of that region, and since we now know
E that Tripsacum is much more common and more diverse in South America
| B than had previously been supposed, the second explanation seems at the h
s moment to be the more plausible. |

Whether these chromosomes come from teosinte or from Tripsacum, hw
serious consideration must be given to the fact that the modern maize B
Plant is a complex hybrid involving not only numberous once-distinet
races but also the introduction of genes and blocks of genes from 4
teosinte or Tripsacum or both., These general conclusions, which are -
supported by both archaeological remains and genetic evidence, are 1
important not only for corn improvement but also for theoretical |
genstics. It may well be that many of the genetic phenomena observed
in maize have significance only for this species.
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6. Resemblance of maize-teosinte mutants to those occurring in long~
inbred strains. R

It now appears probable that many, if not the majority, of muta-
tions occurring in long-inbred strains of maize are the result of some
phenomenon involving blocks of teosinte genes. There is little doubt
that the majority of maize varieties of Central America, Mexico, and
the United States have at some time in their history undergone teosinte
introgression or that the majority of -inbred ‘strains derived from these
contain some teosinte genes. Strains such as Oh28, for example, “have
cobs as highly lignified as some of our maize-teosinte derivatives in-
which teosinte chromoscmes have been introduced.

The mutants reported by Singleton are particularly interesting in
this. connection, When the mutant dwarf which he found in an inbred
1ine of sweet corn was crossed with another inbred new variations such
as germless seeds, brittle seeds,‘and viréscent seedlings were observed.
This situation is similar to that reported -above where one mutation
was followed by a series of others. Also all of these mutations
reported by Singleton have occurred in our maize-teosinte derivatives,
as have slso the narrow leef, male-sterile dwarfs, and small gseeds
reported by Schuler. R S

The transposition of a block of genes from one chromosome to
another could’ produce heterozygosity in long-inbred, apparently homo-
zygous strains and this process could account for the residual hetero-
zygosity which Schuler found in several inbred mutants. - ' o

If the majority of mutants in long-inbred strains are the product
of transposition of blocks of genes, they are of doubtful value in
experiments designed to measure the heterosis resulting from hetero-
zygosity at a single locus.

7. Possible relationship of maize-teosinte mutants to eviously ' o
described mutation systems. . ’ S

We have long suspected that the mutation systems described by
MeClintock and by Brink owe their origin to teosinte genes introduced
into maize chromosomes. It has not yet been possible to prove this
but it is significant that the controlled introgression of - teosinte
into maize produces mutability; that some of the mutants are unstable
and involve a number of "states"; that defective seeds are common;
that disturbance of Mendelian ratios often occurs; and that there
appears to be "transposition” in both kinds of systems. R

The maize-teosinte derivatives do not, as such, appear to'carry
the Ac factor of the MeClintock system but they may in scme manner give
rise to it. In 1954 five different maize~teosinte derivatives produced
1.4, 1.2, 1.2, 0.7, and 2.0 percent of mosaic seeds involving the ¢

Jocus when crossed with the Ac tester. Another derivative, one which
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had previously mutated to defective seeds and which, following out-
crossing, gave rise to other mutants, had 18.1 percent of mosaic seeds
when crossed with the Ac tester. Several generations of selection
have -increased this percentage to 100. The stock now resembles some
of McClintock's supresser-mutator stocks.

Paui’C.bMehéeisdorf

8. The characteristics of Huixta, Durango, and Nobogame teosinte
chromosomes.

Sifice the summer of 1956 three teosinte varieties, Huixta from
northern Guatemala, Durango &nd Nobogame frém northern Mexico, have
been studied cytologically in Fq hybrids with an inbred strain-of maize,
Wilbur's flint. This strain of maize is characterized by practically
knobless chromosomes and by 1mpart1ng good spreading quality to pachy-
tene ‘chromosomes. Whenever it was possible, an inbred maize strain,
Conn, P39, was also used in crosses in order to confirm the findings.
Both.of -these strains. of maize were previously studied in many ‘crosses
and no chromosome inversions or any other rearrangement were observed. i
Cytologlcal observations on these te051nte varletles are as fOllOWS‘ ol

i

Huixta teosinte showed no inversions in hybrids with maize. It
differs from other Guatemalan teosintes previously studied in having
the majority of its knobs located internally. Of 585 F4 microsporo-
cytes examined at dlaklnesis, 12 3 percent had two univalents, O, 8
percent, four univalents., .

The F4 hybrids of maize and Durango teosinte were heterozygous for
two inver51ons. Since the maize strain employed in the cross did not
have any chromosome inversions, the inversions must have been intro-
duced by the teosinte parent. These inversions are located on the
short arms. of chromosome 8 and 9 and are practically terminal. They
represent 59 and 56 percent respectively of the short arms of these
chromosomes (Tables 1 and 2). 1In the microsporocytes of these Fq
hybrids dicentric bridges and acentric fragments were found at both
anaphase 1 and ansphase 2, At diakinesis, 0,8 percent of the micro-
sporocytes had two unlvalents, ‘but microsporocytes having more than
two univalents were not observed among 514 cells studied.

Two previously unreported knob positions were found in Durango
te051nte' one on the long arm of chromosome 8 the other on the long
arm of chromosome 9.

The Fq hybrids of maize and Nobogame teos1nte were heterozygous.
for three inversions contributed by the teosinte parent. Two of these :
inversions are practically termindl. One is on the short arm of chromo- {
some 8, the other previocusly reported (MNL 1957) on the short arm of
chromoscme 9. The In 8 represents 62 percent of the short arm; while
the In 9 represents 59 percent of the short arm (Tables 3 and 4).
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s Table 1., ‘Iength of inversion in chromosome 8 of Durango teosinte.

' length in Microns - - Percent .of
Cell No. Short Arm Inversion Short Arm

14.0
16.4
14.2

9.2

Average o - ".‘1‘3_.3'

54.0
53.0
54.0

| 59,0

WmPHswWwN =
oo ®a
OO

It
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o

| Table 2, length of inversion in chromoscme 9 of Durango teosinte.

S e ;-.I.éngth in Microns ‘ -“"Pe‘r"c‘en‘-tj oft :
Cell No. - ~‘Short Arm - Inversion = - Short Arm

196 UMM T U600
16,8 7108 0 T U TEL0
18 .8 v 3l

ﬁ
L[ Average BRI Y OV S 9.8 ; 56.0

MWD -

! — T

Table 3, Ieﬁgth of invers_i‘on inycln‘omosomef 8 of Nobq‘g'amg tep‘s’fr}jte‘}  " -

o ‘Le'n_g‘th; in Microns * . Percentof
__Short Arm __ Inversion __Short Arm_

I k Cell No.’

16,5 9.2 | 56.0
16.5 0 10.3 . &0 .

18.8 13.0 69,0
Average 163 10.2 | R 62.0 -

(G P AVUR VR
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" progeny of Duran,

. shown in Table 5.

- 56-68 - 6-7 . eL.17 7. !
05,529 . 2-8 2L ler. 8.z |
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The third inversion is paracentric and it is on the long arm of
chromosome -5 The length: of this iInversion is'equivalent to about one
half of the'length of the long arm. At'both anaphase 1 and anaphase 2,
dicentric bridges and acentric fragments were found in the microsporo-

. eyte.divisions of these Fq hybrids.- At diakinesis, among 514 cells
examined, -11.8 percent of them had two univalents, 0.4 percent of them,
four univalents. : R s T

TébleAA‘l,Length~6f‘inveréion'in chrcmosome 9.0f Nobogame teosinte.

B

length in Microns = =~ = = Percent of
Cell No. Short Arm Inversion Short Arm

1906 gz s g
196 0 11,6 , .. 59,0
S19.0. a1 . 58,0

2.7 - 11.0. - 48.0

hverage T 202" . 119 - 59.0

,J‘.\\".o\z_o-\

The'chrqmdéqmééféf}Nbbégame %egsintg,haﬁé‘bnly a few krobs. Chro- |
mosome 7 hds a large terminal knob on “the short arm, Internal knobs “of 1
medium size oceur on the long arms of ‘chromosomes 2 and 4. A small

b

internal knob is present on the short &rm of chromosome 1 and a ‘small

terminal knob on the sﬁort arm of chromosome 6,

9. Spontaneous rébi'}oéalifréhsldgatiqnsg;wf»"

" In a maize strain used as cytogenetic marker in a cross with a w
) go teosinte-maize derivatives which was homozygous for lh
In 8 a case of spontaneous reciprocal translocation was observed. This
translocation is designated as T2-8. At diakinesis of the T2-8 hetero- !
zygotes 1.0 percent of the sporocytes showed regular behavior for both r

Jbivalents 2 and 8, 54.5 percent of them demonstrated a ring of four
‘chromosomes, 12.5,percent of,them;dgmonstrated a chain of four chromo- ‘
Somes, and 31.8 percent of them showed other types of irregular behavior. i

The points’ of exchange between the long arms of chromosomes 2 and 8 are

Ta51615,7lChrbmqsomés;ahdfﬁhé:points;pf exéﬁﬁhéé of the éﬁmsAinvdi§§d
in two trenslocation heterozygotes, S .

Prbgeny No. " Chromosomes - Chromosomal Designation
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..'"Among. fourteen "plant's of sélfed progeniés=of-'1‘2-8‘.h‘e14:.9rozyéotes .

_8ix plants were normsl in fertility, eight plants were semi-sterile.-.:

..A second case of spontaneous reciprocal translocation was found-in
a progeny of maize-Florida teosinte derivatives., In this translocation,
the long arms of chromosomes 6 and 7 were involved. It is designated
as T6=7. The points of exchange between the arms are shown in Table 5.
Among the eight plants of the selfed progenies of T6-7 heterozygotes,
four plants were normal in fertility, four plants were semi-sterile,.

A study of the other aspects of the above two reciprocel trans- .
locations is in progress. L

10. The origin of abnormal chfémosomé 10_in maize.
During the year 1956 a cytological study was made of a number of

Fq crosses of maize varieties collected from Latin America with inbred

strains from the United States. In these Fq crosses Mangelsdorf had

previously found high percentages of aborted pollen and chromosome
irregularities were therefore suspected. '

At pachytene, B-chromosomes varying from one to six in number were
observed in 25 plants from nine crosses. No B-chromosomes were found

in eighteen plants from six crosses. In one additional cross not

included in the above categories, .involving a Peruvian variety as one
parent, a B-chromosome was found in two plants, while a third plant
in the same progeny lacked the B-chromosome, but was heterozygous for
an abnormal chromosome 10, R

It was further found that the entire extra piece of heterochroma-
tin attached to the chromosonie 10 resembled closely the terminal one
third of the B-chromosome found in the two sister plants. This extra
piece involved the pycnotic or knob-like region and its adjacent regions

which was often not apparent.

on both sides including the terminal spindle fibéi._ attachment region, -

At metaphase 1 of the mic'rfc_:spofdéy"tfe, divis’ic;hs in the plant

heterozygous for this abnormal chromosome 10, secondary centric Tregions
on more than one bivalent were observed in many sporocytes. The mmber
of these secondary centric regions varied from one to four on a single.
bivalent, At anaphase 1 the continuation of the secondery centric =
regions was found, Dyads carrying one or more secondary centric¢ regions
tended to lead the way poleward in the chromosome movement, The other
dyads which did not carry the secondary centric regions-showed mo hoes
aberrant configurations. R RSN

At metaphase 2, .the: secondary centric regions on certain dyads. "
showed precocious poléward movement, and “Sometines the arnis of thése
dyads were extensively attenuated. At anaphase 2, the secondary centric
regions of ten imparted a V-shaped configuration to the monadsy with the
primary centric regions lying toward the equatorial plane.
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These unusual features found:at meiotic divisions in the plant.-
heterozygous for this sbnormal chromosome 10 were about the same. as
those previously found in the other materials either heterozygous or
homozygous for an abnormal chromosome 10.. L

In 1957 twelve additional plants of this same cross were studied
cytologically with the following results: One plant was heterozygous
for an abnormal chromosame 10; it had no B-chromosome. One plant had
a trivalent of B-chromosomes, while’ thé otlier chromosomes were normal.
Six plants had a single-B-chromosome-and-the remaining -chromosomes--in -
these plants were normal, The remaining four plants had an unusuel
chremosome 9 and they lacked the B-chromoscme. In these four plants
one of the chromosomes 9 had an extra piece of heterochromatln, RS
resembling the bulging pycnotic region of the regular B-chromosome;” L
attached to the distal end of its short arm. At pachytene this extia -
piece of heterochromatin appeared like a-large-terminal knob. However,
unlike the effect of abnormal chromosome 10, precocious movement of
dyads and secondary centric regions on the bivalents, dyads, and
monads were not obserVed in the sperocytes possessing the’ unusual S
chromosome 9. TR SO

The above observations suggest that the extra plece “of - hetero-
chromatin of the abnormal chromosocmé 10 came’ from a B~chromosome by
simple translocation, and that the chromoscme 9 with a terminal large
piece of heterochromatin on the short arm originated in a similar way.
This piece of heterochromatin often appeared like a large termlnal
knob,

1. ci.j Ting L

(The first ten sections of thls report from Hervard Uhiver31ty L
are based on research supported by a grant from ‘the Netionel Sclence )
Foundation, ) ‘

The blotching szstem 1nvo;v;gg the c locu ..

In the prev1ous reports 1t has’ been stated that there are four
genes involved in the blotching system which causes ‘blotches of color. -
to develop in the aleurone in gc genotypes. This conclusion was based
on six ears which appeared to be segregating in a ratio of 243:781
(MNL, 1955) and which were therefore assumed to be heterozygous for
four Bh loci as well as the R loous. .

;‘.?.

In subsequent experiments we ‘have isolated testers for three Bh
loc1 but have not been able to find a stock which is recessive for a
fourth Bh gene. It now appears that there are only three Bh genes
1nvolved in the system and that the ratios reported earlier which
seemed to indicate the existence of four genes resulted either from :
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misclassification or from some form of preferential segregation affecting
the ratios. = Co : ' S

Preliminary three-poiﬁt linkage tests of the Bh gene on chromosome
9 have yielded the following data:

Mumber of Individuals

Ears ~  Genes XY Xy xY Xy Totals
207484 Bhwx 411 167 . 188 49 815
297-1%, . Bh sh 420 158 188 49 815
297-2&3 “Bhwx 411 1% 394 .91 . 1052
297-283 - Bhsh 392 175 372 113 1052

In both 3:1 and 9:7 progenies, Bh shows slightly closer linkage
with wx than with sh. Since the crossing over between Bh and wx.is
high (about 45%) the data so far available suggest that the sequence
is sh, wx, Bh and that Bh has its locus on the long arm of chromosome
9, Backcross tests with sh and wx and tests with other genes on.
chromosome 9 are in progress. . : o

12. A new blotching system affecting the r locus.

A very striking piebald color pattern, commonly found in high-
altitude Peruvian flour corn, proves to be a blotching system affecting
the r locus. At least two Bh genes are involved in the system since
the ratio of Bh to bh is 27:37 when the G locus is also heterozygous.
One of these genes is probably linked with y on chromosome 6 as the .

following data indicate:

o Mumber of Individwals -~ -~ .-
Row Bh Y Bh y bh ¥ bhy Total

56-623 215 o5 - 3 M5 803,

The percentage of y kernels, 30.6%, among the Bh'individualsi -
differs significantly from the percentage, 23.3, among the bh individ-
uals. Further tests to determine more precisely the degree ‘of linkage
are in progress. - . | Lo et o T

The expression of blotching in this system is ‘irhibited in crosses
with the inbred, Indiana P39. In this respect this system differs




from that previously reported which affects the r locus which is : Co
inhibited by Conn. P39 but not by Ind. P39. ‘ |

43, Utilization of Bh genes in the classification of maize. S ‘fﬁ

|
, |
In last year's News Letter, it was suggested that the genes in the :
two blotching systems then described might prove to be useful in the w
classification of maize. A preliminary experiment was conducted during y
the past season to test this possibility. The results are shown in
the accompanying table,

When inbreds carrying the gene 0 are crossed with testers for the
Bh genes, all of which are ¢c and RR, the Fq seeds are self colored
and do not provide an immediate test for blotching genes. However,
the F, seeds should show whether or not the inbreds carried such genes,

These preliminary data, although too few to reveal clear-cut
relationships, do show the possibilities of this method of approach
which is a close counterpart of testing for the blood groups in man.
Here is an excellent Ph.D. thesis problem. We shall be glad to pro-
vide, to anyone interested, seed of the tester stocks so far available
as well as materials from which additional tester stocks can be
isolated.

Y

Tests of Inbred Strains for Presence of Blotching Genes

Bh genes affecting ¢ Affecting r Color genes i
; Inbred 1 2 3 1 2 C R i
Hy + - + + - - - I
§ oh7 - - - - _ _ _ ﬂ
B oms oo e - - + -
| W9 - - - + - - - |
3811 6C oc - - + -
Oh43 - - - - - - - - i
On45. + + + + - - - |
Pa70.. - - - - - - |
103 . - - - - - - - |
C20 - - - - - - - !
c21- - - - - - - - i
R2 GG GC - - +. - i
14 - ; - - - - *
1A - - - - - - - |
: W23 - _ - - o o - |
B10 CcC cc CC + - + - t
NY16 - - - + - - -
'S 4158 #* - + . - - - i
_ o !
l
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14. The inhibitor of tunicate. -

The inhibitor of 'b___uh reported in last year's News Letter also
affects the expression of the Tu gene as it was assumed that it would..
The genotype Tu tu in the presence of the inhibitor is similar to the
genotype tub tu without the inhibitor.

~The inhibitor is apparently linked with Y on chromosome 6 as t.he
following data from the progeny of a selfed ear heterozygous for both
genes indicates ' T - - T o

Weak tull- . Intermediate tul - Strong’ i
Yellow seeds ' 20 . 35 12

White seeds 3 : 14 7

. A second test invoiviﬁg backerosses insteéd‘of selfs produced
the following resultss . ‘ .

Yellow seeds White seeds Cross—
Rows  Veak tul Strong tul Weak tul Strong tul Total overs
57-553-54 - - 33 16 24 ¢ 28 - 101 40
57-555-56 - 25 23 - - 18 - 30 9% Al
Total 58 39 42 58 197 81

Although not one of the three tests shows highly significant
deviations from independent inheritance, they are consistent in showing
some association between the inhibitor and Y which came into the cross
with it. TFurther tests are needed to verify this indication of linkage
and to determine more precisely the amount of crossing over involved.

The  interaction of the Tu gene with the inhibitor follows expecta-
tions quite closely. A population segregating for both genes would be
expected to have one-fourth of its plants homozygous tunicate and
three-fourths of these or three-sixteenths of the total to be an
inhibited form of tunicate. In a population of 118 plants, 27 plants
were Tu Tu and 20 of these were inhibited. Theoretical numbers are -
30 and 22 respectively. ’ "

The fact that the inhibitor acts upon the expression of the 21_1 |
gene has made it possible to obtain-fertile homozygous Tu Tu plants in
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a great variety of stocks, These in turn are exhibiting a number of
characteristics which may be regarded as prlmit;ve and which may provide
clues as to the nature of wild corn and to ‘'some of the changes which
must have occurred in the course of corn's evolution under domestication.
For example, practlcally all Tu Tu plants bear their ears hlgh on the
stalk, the uppermost ear ‘sometimes. occurring at the node below the
tasseI‘ Since the upper part of the’ ‘stalk is slender, thls means that
only small ears can be borne in this region. If wild corn was of this
nature, then one of the most’ 1mportant changes ocdurrlng during
domestlcaticn has been a shift in the position of the ear to a lower, ‘
thicker region of the stalk which is capable of bearlng 1arger ears.

Slnce the number of husks surroundlng an‘ear is directly correlated
with the number of internodes between the tassel and the ear these small
ears borne on the uppermost nodés of Tu Tu plants have only a few husks
and these sometimes open up at maturmty. " This explains a previously
puzzling situation: why an ear of pod corn should be twice protected,
once with glumes surrounding the seeds and a second time with husks
surrounding the ear. It is now possible to imagine the husks as a
protective device primerily for the tender young female inflorescence
and the glumes a protectlve device for the ripenlng kernel. '

~ Paul C. Mangelsdorf ]

15. The w1desgread dlstrlbutlon of thp“ote aize in preh1storic o

The present-day Mexlcan race of ‘maize called “Chapalote“ was one
of the basic races in North America in prehistoric times. A re-
examination of the actual cobs, photographs or descriptive literature
covering 1/ sites in northwestern Mexico and southwestern United States
suggests that the archaeological maize from this-area was either pre-
Chapalote, Chapalote or a more evolved and more tripsacoid derivative
called "Basket-maker" corn. The Mexican states with prehistoric

kChapalote are Michoacan (lava xmpre531ons): Sonora (Dark Cave) and

Chihushua . (Swallow Cave, Slab Cave, Tau Cave, Olla Cave). In the:
region now the U.S., Chapalote occurred in Arizona (Richards Cave,
Tonto Cave, Painted Cave,, Colorado (Cottonwood Cave, Lo Dais Ka Cave)
and New Mexico (Bat Cave, Tularosa Cave, Cebollita Cave).

16. Archaeological evidence_of the effect of teog nterinirog;eseion on
gglge evolution. : o . '

A large stratified collection of archaeolog1ca1 ‘cobs from Cebolllta
Cave, New Mexico is being studied. Identification of the original
meize (level-5) as Chapalote is possible because the cobs and kernels
from this level are perfectly preserved by carbonization. In the next
level up (level-4), which was not carbonized, there was sudden teosinte
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introgression, Some of these cobs from this level are exact counter-
parts of modern Fq hybrids between maize and teosinte and many ‘others
_ resemble teosinte derivatives in being small with highly indurated
glumes. A few cobs have “sof t-glumes and resemble the carbonized ones
from the previous level. In level-3 there is some recovery, on the
‘average, from.the merked effects of teosinte introgression as well as
a tremendous increase in veriability. Finally, in levels-2 and =1,
the variation initiated by teosinte ‘hybridization, includes a type of

original Chapalote race.. Some of the larger. cobs resemble those of

the present day flour corns of the semi-arid regions in the Southwest.
. The introgression from teosinte which may initially have been detri-
mental proved to be beneficial in the long run, after new balanced .
polygene systems had become established. R A

17. Homozygous corn-gr ass.

For the first time we have obtained homozygous corn grass lines
which approach the original "grassy" extreme reported by Singleton. ‘
Cg Cg plants of the grass extreme ‘suddenly appeared in a line which was
thought to. be homozygous mims-modified corn grass but which so closely
approached normal corn that identification was usually impossible.
These new Cg Cg stocks are uniform and breed true. They are much more
profusely tillered than teopod and yet are more smenable to hand.
pollination., ‘The breeding behavior of the new Og €g suggests a-change
at the Cg locus to a new stable sllele. These new Cg stocks will be --
studied. further in regard. to the development of a forage or ensilage-

type of corn as a possible ‘substitute for sudan grass.

18,  Papyrescent (Pn) linkage data for long_srm of chromosome = 7.

" According to the data (see below), the sequence of genes linked to
papyrescent glumes .is gly - 1] - bd - Pn. The Pn gene is to the right
of bd and separated from it by about 5 map units. The cross-over value
between bd and PEn was measured as ‘a difference 'in the linkage of each
to either Gl or Ij. This value (5 units) was not obtained directly -
because of difficulty in scoring certain decayed branched-silkless (bd)
ears for glume character. R S SRR

~_The Pn character should be more useful as a marker gene than the
other faotors near it in the long arm of chromosome-7. - Bn (brown -

aleurone) is often difficult to classify and bd (branched-silkless)- -
_muet be maintained as a heterozygote because it usuglly has no silks.

The Pn gene also extends the genetic coverage of the long arm of

ch;xj;gpp_so;ng-g"{ by 5 units beyond that v_p’_re’viously, known.




F, Linkage Data from the Cross Pn bd x gl ij

Recombi- . ., ' Map

B ‘Genes XY . XY Ry ' x¥  ‘xy ' Total nation &' Unite?

| ?:Gl Pn 192 62 60 23 . 331 7.6 79.0 |
G I 234 .19 C .24 .60 331 . 13.8 145
* ‘Lm0 59 52 26 3% 2.9 - 586

B 177‘A“ 81A 6, 15 337 40.7 54..0

] ?*;Product method from tables.of Tmer, 1930.. . . . . S
L _‘ Gonversion from tables of Haldane, 1919, ' ‘ |

 Valten C. Galinat

UNIVERSITY CF ILL]I\IOIS ) , - o ‘
- Urbana, Illinois - o S |
Department oi‘ Agronomy ST . - .

e v iv Gorrelatlons among 28 ¢ macteristlcs of 145 mbred 1ines of maize.

. - wgroup of 11.5 standard Amer:.can 1nbred llnes were compared in .
many 1ocat10ns in 1948 by mémbers of the North Central Corn Improvement
"' Conference of the United States. These lines were involved in most.: of
-~ :the oyen-pedigree hybrids developed by the Corn Belt agrlcultural c
- gxexperment stations and in use prior to 1948.  Data were summarized in
- 1948~in a mmeographed report: by Brunson, ' Ullstrup and Dicke. The
' 378 poss:tble correlations involving 28 plant and eer characters of the
: ] - 145 widely used inbred lines are shown in Table 1. Many of the corre- -
e 1 @ o ; lations ‘were statistically significant and should have some predictive
: i .+ value in: maize breeding research, These 378 correlations were obtained -
- quickly and easily on the Unlver31ty of Illinois Illiac electronic ;
digital: computer..
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2. Genetic ¢ nflrmgtlon of chromosomes 1nV01ng in reciprocal trans-
1ocations.

During recent years a large number of reciprocal translocations in
maize have been accumulated. The cytological positions of the inter-
change points of most of these have been investigated by Dr. A. E.
Longley. In most cases, however, little or no information is available
on their genetic relations or transmission, = The present study'was

initiated to obtain genetic confirmation of the chromoscmes 1nvolved
in some of these translocatlons.

In the translocations which follow, recombination studies were .
confined to markers which can be classified either as kernel or as
seedling traits in order to eliminate the need for growing plants to
maturity. The selection of markers was restricted to immediately

available combinations in whlch the markers can be accurately classi-
fied together.

The data are tabulated in a manner similar to the form 'usea in the
1935 Maize Linkage Summary. The cytological determinations are those -
of Dr. Longley, most of which have been listed in past issues of the
-Maize News Letter. The linkage phases of the various crosses are indi-
“cated, together with a notation of whether the F{ was used as male or
‘female parent. Most of the data are from testcrosses either in coupling
(CB) or repulsion (RB) phase. The designation "BS" indicates that the
' progeny represents a testcross for one marker and an Fp for the other.

Unless otherwise indicated, the data are from plants heterozygous
for a translocation. Several crosses involve homozygous translocations;
these are indicated by the notation T/T. Linkage data from male-
~transmission involving duplicate-deficient plants (symbol DD in the

~table) have also been included. The locus of the deficiency {one
interchange point) is indicated by the symbol Df.  On the assumption
that the deficiency is not male—transmitted, the transmission‘of a :
linked gene is a function of recombination between the gene locus and

the deficiency.

Aneuploid complements are female=transmitted in numerous instances.

In a few cases, the aneuploid types are known from cytological investi-
- gation of the progeny to be duplicate-deficients arising from adjacent-1

disjunction of the heterozygous translocation. In other cases, evidence

for functioning of aneuploid eggs is provided by the variable trans-
‘mission of parental alleles in various linkage phases and in reciprocal
crosses, correlated with observations of abortive pollen types. It is

probable that a second type of aneuploids, trisomics, is produced in -
some instances as a result of 3:1 disjunction of the translocation
heterozygote. Many of the recombination values given in the table are

undoubtedly distorted by such events. Some instances of unequal classes.
in the table are, however, related to differential survival, e.g.,
- reduced germinatlon of su kernels. Some of the data suggest that
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‘. ‘parental plants classified as being heterozygous for g translocatlon

'. were in fact aneuploid.. The indicated recomblnation Values 1n these

" .- .cate the varia

f - cases are obviously subject to correction.

Recombinatlon vau.ues for markers in only one of the two translo—
‘cated chromosomes have been included where relevant. Fairly extensive
~data on 1lgq-gl, recombination were obtained and are presented to indi-
; %1lity encountered. These data should serve as a cautlon
" » in comparing recombination values obtained in tests lacking adequate
‘eontrols. o

The last colmnn of the table 1nc1udes additional 1ni'ormatlon pro- |
“vided by published or unpubllshed work of others, or derived from this
or other phases of the present study. A :

E. B. Pétter’son{ a

' UNIVERSITY OF' ILLINOIS.
Urbana, Illinois
,Department of Botany .

1. A _genetic analvs:Ls of a dg;p;; tion and_a deficlencz in olv1ng
chromosomes 9 _and ‘3.

Some years ago I received an aberration identified -by Frances Clark
‘Beard as one’'in which a segment from the long arm of chromosome 3 had
been inserted into the short arm of 9. Inasmuch as this constituted a
type of aberration not previously subjected to genetic analysis, a: .
‘number of tests have been performed. The chromosome 3 deficient for a
segment in the long arm is designated as Df 3 and the chromosome 9 with
this piece inserted into the short arm is called Dp 9. Heterozygous
plants of Dp 9/ N 9~ Df 3/ N 3 constitution produce the following four :
kirds of spores in.equal numbers: Dp 9 Df 3, Dp 9 N3, N 9 Df 3, e
N9 N3. The N9 Df 3 class of megaspores and microspores aborts.
Female transmission of the remaining three classes is normel. When
heterozygous plants are used as the pollen parent,  the Dp 9 N 3 class
of pollen is handicapped and functions infrequently. From backcrosses :
of Dp 9 Wx/ N 9 wx; Df 3 A/ N 3 a plants used as the egg parent the
following data were obtained.

2618 43 2409 2262 €£=7720
33.9% 5.6  31.2%  29.3%

$4=395 %a=60.5
Biix = 65.1  Bux =349
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Inasmuch as the A allele was in Df 3, a ratio of 1 A: 2 a would be P
expected if no crossing over occurred between A and the deficiency. The

‘deviation from this ratio is due to crossing over between A and the
deficiency. More specifically, the percentage of A wx kernels among the
colored class is 1/2 the recombination value between A and the deficiency
if the wx allele is invariably in M9 and the Wx allele in Dp 9. Since
there is a low percentage of crossing over between Wx and the Dp, the
calculated recombination value of 11.2% between A and the Df is only a
close approximation of the correct value.

A total of 142 plants from A Wx kernels was tested for the kind of
chromosome 3 contributed by the heterozygous female parent. Of these,
127 had a Df 3 and 15, representing crossovers between A and the Df,
possessed a N 3, This is a recombination value of 10.6 percent., Sixty
8 Wx kernels were similarly tested and only 6, or 10 percent, had a
Df 3 arising from crossing over, The evidence is good, therefore, that
in A Df 3/ a N 3 plants the A locus is 10-11 recombination units from
the deficiency. That the A locus is not included in the piece of 3L
inserted into 9S is evident from the epproximate 1 A: 2 a backcross
ratio, If 1t were so placed, the number of A kernels would be nearly
twice as great as that of a kernels. ‘

The location of the Df in 3L is revealed from the backeross of Dp
9/ N9; ++Df +/ glg 1gs N 2 plants. When these heterozygotes were
used as the female parent, the data shown in item 1 of Table 1 were
obtained. The marked reduction of crossing over in the Lg-A region
strongly suggests that the Df includes a segment between these two loci.
The recombination value for Gl-Lg is higher than normal and the 14
percent recombination found for the A-Et interval is also slightly
higher than normal; the only reduction occurred in the Lg-A interval.
When heterozygous plants of the same constitution were used as the
pollen parent in backcross tests, the data shown in item 2, Table 1
were obtained. Again a reduction in crossing over is found in the
Lg-A region, thus confirming the data from the female B.C. That the
Df is nearer Lg than to A is evident from the analysis of the fre-
quency of certain of the crossover classes.

If the Df is close to Lg, then the # + a crossover chromatids
would possess the Df and the gl lg + chromatids would have a N chromo~
some 3. Since the Df 3 N 9 spores abort, a ratio of 1 + + a: 2 gl 1g #
" would be expected. The observed ratio was 44! 83, Among the double
crossover strands a ratio of 2 + 1g + ¢+ 1 gl # a would be expected and
the observed numbers were 32: 19. The above calculations are based on |
the assumption that all crossing over between lIg and A occurs to the
right of the deficiency. If the Df were very close to A, then the
ratios of the single and double crossover classes would be the reverse
of those given above. Equal amounts of crossing over between Lg-Df
and Df-A would produce 1:1 ratios of the crossover classes. The unequal
frequencies of the crossover classes indicate that the Df is much closer
to Ig than to A. This conclusion is supported by the male B.C. data in
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Table 1.

|

is | | (0) (0) (1) (1). @) (2) (-2 ¢-2)
|

|

+ g 4+ gl + gl + gl
+# lg 1lg + + 1lg lg  +#
4+ a a 4+ . a 4. % a

1.1;153 ¥+ DE+ . opG. 275 504 292 147 4 83 32 19

gllg N a , :
£=139% Gl-lg = 35.1% lg-A = 12.8%
i 2,Dp9 * & Df 4 &B.C. 176 368 151 83 51 112 27 13
r N9 glighN a o | 3
N : {= 981 . Gl-Lg = 27.9% Lg-A = 20.7%

3.0p 9 # 4 N+ o B.C. 347 338 1'51. ~168‘ 155 156 = 32 .53
$= 1403 Gl-lg =29,.0% a Lg-A :28.2%‘

4.2 2 L * L4 &B.C. 466 339 119 128 150.‘178. 449 38
£= 1467 Gl-lg = 22.7% ~  lg-A'=28.3%

k 5. M9 x + N+ opc 33 370 168 180 188 200 41 55
\
|

! €= 1583 Gl-Ig = 28.05  lg-A = 30.6%
e ! R o
lll  ¢. 89 + + N+ gg 738 R
5 Sowe  SBC 6 42 7 8 28 % 98
£ = 220 Gl-lg = 32.7% lg-A = 26.8%

| which there were 51 ++a:112 gl 1g + éingle crossovers and 2-’7'9_# Z_Lgi-
13 gl + a double crossovers, The data are consistent and place.the Df
between the Lg and A loci but much closer to Lg than to A. e

‘l Extensive data from Drosophila has demonstrated that a duplicated i
}‘ segment markedly reduces crossing over in the homologous segments of . ]
1 two structurally normal chromosomes. Since a comparable experiment has .

i never been made with plants, it seemed desirable to test the effect of |

i the piece of 3L inserted into 95 on crossing over in two normal. chromo- i
] somes 3. The data listed in items 3, 4, 5, and 6 of Table 1, which |

are from full sibs of the Dp 9/ N 9 Df 3/ N 3 plants described above,
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show that the presence of the duplicated piece of 3L in 95 caused no
significant reduction in crossing over in either the Gl-lg or Lg-A
regions when the two chromosomes 3 are structurally normal.

Having located in 3L the original site of the transposed segment,
we next turned our attention to the effect of the inserted piece on
crossing over in 9S and to the determination of the place of insertion.
Plants of Dp 9/ N 9 N 3/ N 3 constitution, with the Dp 9 carrying
normal alleles of chromosome 9 markers and the N 9 possessing the
recessive gh bz wx alleles, were used in backcrosses both as the female
and male parent. The female B.C. data are given in line 1, Table 2.
It is evident that crossing over in the two marked regions of 9S is
greatly reduced. A similar reduction was found in female backcrosses
of ++Dp +/shbz Nux/Df 3/ N 3 plants as is shown in line 4 of
Table 2.

When + + Dp +/sh bz Nwx Df 3/ N 3 plants were used as the male
parents the data shown in line 3 were obtained. The data from back- 5
crosses of + + Dp +/sh bz Nwx N 3/ N 3 plants as the pollen parents 1
are given in Tine 2, “There is some uncertainty about the recombination :
values of the Sh-Bz region in the latter cross because, in a number of |
kernels, classification for sh was difficult. Of the 34 + bz wx ker- , i
nels, only 8 were proven to be + bz wx and the remainder “could not be 1
tested, A mumber of others that had been included in this class, later f
were shown to be gh bz wx, Therefore, the recombination percentage is
uncertain from this cross. : ‘

In order to test the effect of the Dp on crossing over in the
distal portion of 98, backcrosses using + + Dp +/yg sh Nux N 3/N3
plants as the female parents were made and the data in n Table 3 were
obtained.

The great reduction in crossing over throughout the length of 9S
was wholly unexpected and is in contrast to the much smaller effect on
crossing over found in chromosome 3 with the heterozygous Df. In both
Dp 9/N 9 and Df 3/N 3 bivalents the size of the unpaired segment is ;
precisely the same, yet a much greater reduction in crossing over took i
place in chromosome 9 than in chromosome 3. This may well be related ]
to the more ‘frequent occurrence of non-homologous pairing in Dp 9/N 9 '
bivalents than in Df 3 / N 3 bivalents.

The pla.ce of insertion of the 3L segment into 95 was determined to
be between Bz and Wx. Among 85 crossovers between Bz and Wx which were
analyzed for the presence or absence of the Dp, there occurred 3 to the
left of the Dp and 82 to the right of the Dp. The Dp is therefore in-
serted between Bz and Wx but is much closer to Bz than to the Wx locus.
Tests to determine which of the chromosome 3 loci are included in the

transposed segment have been negative to date. The loci known not to

be included are lgy, pm, na, glg and ts 4-—-a11 of which are proximal to A.
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2. Belation gf cro ssing over to Breferentigl segregation.

Some years ago, I advanced the hypothesis that preferentlal segre-
gation caused by abnormel 10 occurred only when a crossover (or cross-
_overs) resulted in the formation of dyads composed of a knobbed and a
knobless chromatid, and that the knobbed chromatid was preferentially
segregated to the basal megaspore from which the embryo sac was derived.
In the presence of abnormal 10, either heterozygous or homozygous, other
chromosomes of the -complement also undergo preferential segregation if
one homologue is knobbed and the other knobless. The preferential
segregation of heteromorphic homologues other than chromosome 10 was
first demonstrated by Longley whose observations have been amply con-
firmed in this laboratory. According to the hypothe81s that preferen~-
tial segregation occurs only when heteromorphic dyads are produced, and
it is the knobbed chromatid which segregates preferentially at anaphase
II, those loci closer to the knob'would undergo a higher degree of
Preferentlal segregation then would more distant loci. There is
abundant evidence that this is so (for example, see Kikudome's report
in this News Letter).

A test of the hypothesis that preferential segregation is dependent
upon crossing over giving heteromorphic dyads was made possible by .
studying the ratios of genes in 95 from plants in which ‘thé amount of
crossing over was greatly reduced compared to that in sibs in which
recombination was normal. Such a test was made using the Dp9 chromo-
some described earlier in this report since it was demonstrated that -
the amount of crossing over in Dp9/N9 plants is greatly reduced in 98,
Sib plants of three classes, all heterozygous for abnormal 10, were
obtained. One class was of Dp9/N9 constitution. The chromosome with
the Dp had a small teérminal knob (KS) on-9S and carried the yg allele
while the N9 had a much larger knob (K™) and the Yg allele. The second
class of plants was of N9/N9 constitution. One chromosome 9 had the
prominent knob and the Yg allele;’ the other possessed the small knob
and the yg allele, The third class had two N9's, one with the small
knob and the yg allele, the other possessing the wd allele and wholly
devoid of a knob, All three classes were heterozygous for abnormal 10
and had heteromorphic chromoscmes 9. Preferential segregation takes
place when the two. chromosomes 9 differ in knob size (as convineingly
demonstrated by Kikudome in this News Letter) so ‘studies of preferential
segregation were made. . The first two classes were pollinated by yg
plants and the ratio of Yg: yg plants obtained. The third class was
pollinated by wd pollen and the yg: wd ratio. determined. In back
crosses of KB Y N/KS yg Dp plants, in which crossing over is greatly
reduced in 95 the Yz plants constituted 54.7% of the offspring. Plants
of Kt Yo N/KS ¥g N constitution with normal crossing over in 95 geve
65.2%4 of Yg plants. Individuals of K5 yg N/k wd N genotype, again with-
no reduction in crossing over, produced 60.4% yg seedlings. Data from
x® ye Dp/k wd N.plants bhave not yet been obtained. Control data from |
closely related -plants of K° yg N/k wd N constitution and homozygous |
for MO gave 50 2% yg plants. The data from the above crosses are : !




72

given below, The conclusion seems justified that preferential segrega-

tion is reduced when crossing over is also decreased. The data offer
fscme support to the hypothe31s that ‘the formation of heterozygous dyads
“via cr0531ng over is, an essentlel antecedent to preferential segregation.

.'iKm Ig N/Ks yg Dp X yg -._9 1634‘Yg 1353 e 54 9 Yg‘u\j',_h
KR Y NKS yg N x yg 3 1331 Ygi T09.ye €5.2%Yg
‘&l 've. N/k wd Nix yg ——-9 1227 yg'%§802 va 60 4%'ygfw

. The female parents 1n the ebove three'Crosses were all :f;
\]heterozygous for abnormal 10 ' : , . '

K FEWR W N x =3 499yg-'49z.wa 50.2%yg |
. The female parent used above was: hOmozygouS for nno. i”buf

M. M. Rhoades = ]

3. iPreferential'pairigg inFStruc urelly'hetérbzzgous}tetragloids. .
f” Structurally heterozygous tetraploids were obtalned by’ crossing
dnploids homozygous for. asyneptlc and either’ homozygous or heterozygous ‘Jv
for inversion 3a by tetraploids homozygous for hormal chromosome 3. : J
‘The In 3a chromosomes cerried the,Aq allele and the normal chromosomes {
cerried the a4 ‘allele. Thus: the tetraploid ‘progeny . of these crosses: [ ]
was)elther simplex (In A, Na,. Ng, N a) or duplex (In A, In 4, Na, g

_ The smplex backcrosses gave a tptal of 4253 colored kernels and 1
4653 colorless or 1% 1.09. Gontrol data is not. ‘yet available but it’ 1
is not believed that the’ presence of only one 1nverted ohromosome would 1
effect the ratio very much._' o . L ' i

s waever, the backcrosses of the duplex heterozygotes as compared
, with those of the duplex normal give widely different ratios. When
" the’ duplex heterozygote is used. as the’ seed’ parent ‘the Tatio. is. 2812
coldred to 387 colorless or 7.26: 1, and as the pollen parent 4700
colored to. 670 colorless or 7.02: 1, ‘The control. duplex as. the seed
parent gave a ratio of 1874 460 or. deo 07:1 and the reciprocal crosses
.Wgave 2865 colored to 715 colorless: or 4 01. 1o - ; L B
e The above data clearly indicate that a con31derable amount of .
jpreferential pairing takes place in the duplex’ heterozygote.A ‘The. fre-
“quency (P) with which ‘the structurally homologous segments Pair with
éach_other above the random amount . (33. 3%). ‘can be ‘determined by the .
use of the following formula Wthh was" obtalned by mOdlfylng Mather's
analysis of the gene segregation in normal tetraploids to ‘include ~
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factors to express the different frequencies of certain modes of. pairing,
thus (1 - q)(1/3 + p) expresses the frequency that sutosyndetic pairing
occurs when two bivalents are formed., The details of the algebraic

J man;pu}ations*ere too long to include here. The formula is as follows:

- 1/6 +.1/12_seq .- R .f
p 4 -3Rag + 178 asq

where a= the frequency of adJacent dlsjunctlon of the quadrivalent

= the frequency of equational orientation, q = the frequency of
quadrivalent formation, and R = the frequency of the recessive class as
) found in a backcross.‘ - S :

o The value aeq 1s equal to 2a, a mathematncal term as used by Mather
to express- the frequency of double reductlon, a -phencmenon partly
respon31ble for deviatlons from a 531 ratio, “The value of g here. .¢an
be estimated from the control ratio 4.03:t1 = 5 - 2a:.1 + 2a (a = .095).
" However it seems inadv1sable to substitute this value in the. above i
formula since the value: of q is probably lower in the :structural hetero-
' zygote than in the control, Also the aq term causes solie trouble, . A
" rough estimate of the values of a and q can be made from cytological .
observations ‘if ‘we assume that all the groups of - homologous: chromosomes
‘behave in about the same manner. The smount of ‘equational separation
(e) for the A locus ‘can be derived for diploids from the data of
Rhoades on the frequency of second division segregation in diploid eggs
. of el el plants. It is. .74; (MGG News Letter 30, p. 40). If we assume
,_~that crossing over is the same frequency in the diploid and the tetra-
: plold stralns used, then thls value may be, taken -as an estimate of "e"

In v1ew of the fact that thls study 1s as yetvln a prellmlnaqy
stage, the value of P cannot be estimated with any degree-of accuracy
until various things ‘are known - the effect of crossing over within the
inversion loop,. amount of numerical nondisjunction (3 -1 split of -
quadrivalent), etc. It is impossible to drew any definite . conclusions
as to some of the problems this work is endeavorlng to: answer such as:
what magnitude of structural rearrangement is required to produce the
autosyndetic pairing found in allotetraploids? - However, the data - -

.. presented here are in. general agreement with those reported on struc-
turally heterozygous triploids by, Rhoades in the dast. igsue. and indicate
that a substantlal amount . of preferentlal palring does take place.

G, G Dqﬂe
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s Occurrence :of crossover strands dAn . the dlp oid_gem etes of .ag plant .

Asynaptic plants produce both hap101d and dlplOld egge as well as
:non-functional spores with unbalanced chromosomal complements. Haploid
and diploid sperm are also produced, but zygotes coming from the func-
tioning of 2n pollen grains are rare. beceuse_of_competltlon with 1.
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’7f}grains.. The crossover studies to be reported, therefore, inVOIVe only
- dlploia eggs.v . , .

Asynaptic plants heterozygous ‘for varicus 1inked ‘markers’ were used
as egg parents in backcrosses to diploid and tetraploid testers. When
the pollen parents were diploid, “the. trip101d progeny was analyzed for
crosgovers; when the pollen parents were tetraploid, the tetraploid
progeny was dealt with, In most cases, a second backcross (or a self
pollination) was necessary o' determlne the complete genotype of the

A orlglnel &1ploid gamete. vf"

The kinds and frequencies of dip101d eggs are: given in the t&bles.
The first sets of data, involving genes on chromosome 9, test crossing

- over in: a"single"chromosome'arm' ‘The last set of data, involving chro-

mosome ‘5 markers, “tests reg1ons ‘on both sides of the centromere. ' The

‘chrémosonie 9 studies shown in Tables 1 and 2 include both coupling and
«+ repulsion backcrosses.~ Tablé 1 -gives ‘the’ actual” genotypes of the

diploid - gemetes and ‘their frequencies. 'In Table 2, this data has been

* re-arranged so that gemetes: coming f'rom ‘similar cerossover events in the

C.B: and R.B. tests may be summed, - ‘even though ‘they are of different:
genotypes. Two crossover designations ‘are given above each class;- the

" first assumes doubling oc¢curred at the first melotic d1v1slon, ‘the -

second assumes doubling at’ the second~div131on.

‘On- the first hypothesis ‘an: equ&tlonal first meiotic dlvision

=“followed by a’ fallure ‘of second’ division'is ‘postulated, “Centromeres of
jSlster -¢hromatids pass into ‘different nuclei. On the second hypothe51s,
the first: division is completed normally and the ‘dyads at each pole then

disjoin into their component chromatids without a true second division,
1.6y, "sistér" centromeres remain -in the same nucleus, There is genetic
evidence for the:occurrence’ of both processes, but it is uncertain -

“'whéther mixed events can odeur: in the -same cell” (equational division

for some of the c¢hromosomes. and rormal AI* for others) or whether all:

‘the chromoscmes ‘of ia ‘cell behave in the same way. Gytological obser-

vations favor the former proposal. S

Examination of the olasses llsted in Table 2 reveals that region
(2) and ' (1-2)) crossovers are far too frequent on hypothesis (1). Simi-

' larly the cembined (2 ):{(1-2) class of hypothesis (2) is larger thah

expected: Region (2) in both cases is the wx-centromere region which
is only about 11 genetic units in length (Rhoades, MNL 30: 42). Thus
neither hypothesis alone can fully account for the data, although
hypothesis (2) is the better explanation in most cases.

-.L000 7 Formdtion of a restitution nucleus at second division :(hypéthesis
2) will give all the types of diploid gametes obtained in the observed
frequencies, with the exdeption of the (2),'(1-2) ‘elass. Gametes in

- this questioriable ¢lass’ Posséss oné apparent non-crosgover: strand'from
‘each: of the ‘parental homologues. -In order’ to learn more ‘about the -
origin of this ‘class, it was necessary to khow whether or not such-
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strands had experienced crossing over in the other chromosome arm (not
tested in the chromosome 9 studies) and also whether or not such strands
carry "sister" centromeres or "homologous" centromeres. For this reason,

compounds of i hgt g; were used, in which crossing over can be
detected in both arms and in which the centromere is marked by Bi.

When & Bt B o5/ps plants were polln.n_a:ted with 4n & bt
pr testers, the following kinds of seed were produced:

ABtFr ABtpr AbtPr Abtpr aBt-- ab
432 352 35 2 4 480

Due to extremely poor germination of bt types, only a part of this
Population could be tested for genotype.’ At present 98 plants have been
analyzed and the results are given in Table 3.

The exceptional class corresponding to the (2 2,{ 2) class in the
previous table is listed under (1-2). In this case, region (2) is from
the centromere to Bt, a distance of approximately 1%, making a (1-2)
double highly unllkely. Therefore, the heterozygous condition for Bt
indicates that homologous, rather than sister, centromeres are present.
The strands in these gametes have not undergone crossing over in the
regions tested, and have probably come from univalent chromosomes which
separated equationally at the first meiotic division. Occasional re-
covery of two strands with homologous centromeres (Bt/bt) that have
experienced crossing over is indicated by the (1~2-3 class, which is
more easily interpreted as the result of a s;ngle in (3) followed by
an equational first division.

Since the majority of the data on types of diploid gametes is
accounted for on hypothesis (2) while the exceptional class can only be
explained by hypothesis (1), it appears that both events must occur
during formation of diploid eggs. Pollen mother cells have been seen
which contain a mixture of bivalents and univalents at AI. The uni-
valents sometimes divide equationally after the dyads have reached the
poles. This leads to a mixture of dyads and monads in each nucleus,

It is possible that, when a majority of monads is present, the sister
centromeres of the dyads disjoin without & spindle mechanism, to give
a total of 20 separate centromeres in each cell. Dowrick (Heredity 7:
219-226) suggests that the capacity of the centromeres for division
determines the occurrence of the second meiotic division. In the
present case, the single condition of the majority of centromeres might
prevent a second division., Thus, a chromosome pair tested genetically
would sometimes contribute 2 chromatids with sister centromeres to the
diploid spore (bivalent MI, dyad PII = hypothesis 2) and sometimes it
would contribute 2 chromatids with homologous centromeres (univalent
MI, monad PII = hypothesis 1). Diploid eggs may arise, therefore, by
a comblnatlon of doubling (or centromere separation) at AI and at PII,
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- during formation of diploid gemetes, it is difficult to predict the
_expected rate of exchanges. However, if some univalent chromosomes are

79

The fact that crossover chromosomes are found in diploid eggs of
as plants (which was first reported in 1947 by Rhoades, Genetics 323
101) would be surprising if these eggs ceme from EMC's with only uni-
valents., It seems likely, however, that EMC's containing both univalents
and bivalents give rise to diploid eggs and therefore a certain amount
of crossing over would be expected.

A calculation of the percent of crossover strands among the total
strand population gives 12.9% C-Wx recombination in the coupling back-
cross and 9.9% C-Wx recombination in the repulsion backcross. The value
for the Sh-Wx region in the coupling data in Table 1 is 21.4%. The last
value is based on a small population of only 56 gametes, since triploid *
plants are more difficult to obtain than tetraploid ones. Using only
the phenotypically Bt classes, a value of 14.2% is obtained for the
Bi~-Pr region in the chromosome 5 test. Most of these values are less |
than the standard values. Because of the unusuasl events which occur

present in the cell at the time of crossing over, a reduction in the
recombination values would be expected.

5. A duplicate factor ratio.

A chance segregation of pale green plants occurring in the Fp of
crosses between KYS and two tester stocks may represent another occurrence
of the pg11 pgio duplicate factors found by Rhoades. In Fp's segregating
ws'lg g1, 126 green: 12 pale green: 42 wg plants were found. This is
close to the 15: 1 ratio of green: pale green expected if duplicate
factors are involved. It seems likely that KYS is homozygous for or
carries either pgqq or pgqp while the second factor of the pair is
carried in the ws 1g gl tester stock as well as in a Rg 18 a gt stock.

6. Further studies of KYS male sterility.

Tn the MNL 31: 81, mention was mede of an aberrant Fp from self
pollination of Ms ms S s, which segregated male sterile plants. No male
steriles (Ms ms 8 _.SJ were expected since only S pollen functions in
Ms ms S s heterozygotes, The Ms ms S g plant which was self pollinated
came from a cross of as/KYS @ X KISO (Mams Ss X mame s g). Two
other Ms ms S s plants coming from the same cross (and the same ear)
were selfed and gave no male steriles, Numerous other unrelated F3's

‘glso gave only normal plants. The single aberrant population remains

unexplained. Although as was segregating, asynaptic plants can easily
be distinguished from the male steriles on the basis of ear sterility.

Thirteen genetic testers were checked for ms and g constitution.,
Nine were Ms Ms S S, two were ms ms S S, and two were Ms mg § S. Our
stocks of Mangelsdorf tester are ms ms S S. Evidently the g allele is
restricted in its occurrence, whereas the ms mutation is more widely
distributed. : -
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The § locus has been located on chromoscme 2 at about 10 units be-
yond f1 at position 78 (Prensky, MNL 31: 73). Data are given here which
show linkage of S with B and ts. o | o

: ' v Crossover
S : percentages
+iws +:gl  B:b  +:its B-S its-8

Ms ws 1 b Sy M us 21 B Sy - ¢pizp 62:26 642 —ee  27.3  eem
ms + + b s?x, ms + + b sd‘ 66'2_2_' 62 26‘. 6‘_’ 21*"',: ' ‘_2'7'13
Ms ws gl B ts S ‘. om 10/ i bE

= A () | %:23 92:27 104115 6455 25 7.6
.Miwsg;iatss ‘ | . g anfers e i
ms + + b + s (x) . ‘_92.33 92.3§ ‘11_6,14 ,§9=§5 21.5 1,.1'.‘3

Plants of -?‘_-?-'-g. ‘constitution produce two types of .functi_énal‘ pollen--
ts S and # S. The frequency of the latter type is the frequency of tg-S
crossing over. The values obtained for the B-S and is-S regions are in-
good agreement with Prensky's data and place the S locus close to the
centromere of chromosome 2,

Ellén Dempéey_ )

7. The influence of abmormal chromosome 10_(K 10) on the recombination

freguency between r and sro. v A o
Joachim and Burnham (MNL 29) r’epofted that g-r-sr, appears to be

the linear order of these genes on normal chromoscme 10 (k 10). The °

recombination values obtained for the r-srp region ranged from 21 4% to

31.0%4. In MNL 30, Joachim confirmed the linear order and obtained re-
combination values ranging from 25.1% to 31.5%. ‘

The experiment reported here was carried out to determine the effect
of abnormal chromosome 10 (K 10) on the recombination frequency between
¥ and gr,. The backcross data shown below were obtained for sib plants
segregating for abnormal chromosome 10, ' ‘ e '

) () 1) 1) () (2) ‘,"(1'.24) 1=2)

g++ trer grer +i+4 gier trd ther gry £

ger+ X 5 196 33 8 3 5 O 0 g8
+rsrk . . . ‘ o .

Bt K oas a3 4m s, 159 1540 9.0 5 8%

N Ko n 32—y

‘“+ o

-

Mm-S At  ~N' RO
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Recombination:
K10/ 10 . k 10/k 10
gr o 13.5% - 12.7%
r-sry 0.9% 36..4%
g-sro . 4k - 46.2%
Double crossovers 0.0% 1.6%
Percentage:
| g . 67.6% 49.8
R 73.6% 51.0
Sr 73.9% 50.0

* Statistically significant difference from a 1:1 ratio. *

The data indicate that there is a drastic reduction in the recombi-
nation frequency between r and srp in sibs having the abnormal chromosome
10, This reduction could be attributed to non-homology between abnormal
10 and normal 10 in the distal 1/6 segment of the long arm of normal 10.
The absence of double crossovers in K 10/k 10 plants should not be
surprising, since there is a great reduction in recombination between
r and sr. (The frequency of expected double crossovers in the K 10/ 10
class is 1.2%.) The recombination value obtained for the r-sr region in
k 10/k 10 sibs shows that there is considerable crossing over in the
region distal to r. . This is in agreement with crossing over data ob-
tained by Joachim and Burnham. » S :

In the g-r region, where there is homology between K 10 and k 10

chromatin, there exists no detectable difference between the recombina-
tion values obtained for the respective sib classes. :

8. Egéiggentig; segregation in chromosome 9.
A. The effect of knob size.

(1) Heretofore it has been regarded that, in the presence of
abnormal chromosome 10, preferential segregation of the other nine
chromosomes occurs only when one homologue is knobbed and the other is
knobless. When both homologues have the same sized knob there is no
preferential segregation even when abnormal 10 is present. In a family
segregating for kKL9S + wx/ k 95 wd + and KL 95 + wx/ KM 95 + + plants |
(kL = a large knob on chromosome 9 nearly the same length as the hetero-

;gromatin of abnormal 10; KM = knob approximately 2/3 the size of Klj |
= knob size approximately that found for chromosome 9 in "KYS" strain), l

the Wx:wx ratio was checked in plants of the K /M constitution. Sta- V

tistically the Wx:wx ratio was found not to be a 1:1 ratio. Since this

locus is quite removed from the knob of the short arm, the following ,

set-up was used to determine whether this finding was apparent or real. |




M , .
E—.+++% K10 X Ksygcshka‘lo
KS yg cshwx k10

The results of the experiment are shown below: }
(0) (0) 1 ) (2) (2) (3)

+4+++ yecshwx +cshwx yg+++ 4+ 4+ shwx ygc++ +++wx
2224, 1028 401 202 133 56 625 |
3 - (-2) (1-2) (1-3) (1-3) (2-3) (2-3)
ygcsh+ +c++ yg+ shwx 4¢csh+ yg++wx *++sh+ ygeo+wx
230 8 A 14 11 10 4
o Totai populatiéné 4§5O : Recombinatibn;
% Sh = 63.2 % sh-wx = 18.1
) %ij = 5504 % yg"Sh = 16.8
- % Doubles = 1,03 _ % c-wx = 21.8
, = 33,3

N

(v]
%

8

The results prior to classification of the yg marker were:

|
© (0 W W @ @ 02 02 p |

444 cshwx +shwx c++ ++wx csh+ +sh+ c#wx
2440 176 162 67 647 280 10 4 5336

Ré combination:

%2 Cc = 61.1 4 c-sh = 4.6
% Sh = 59,0 % sh-wx = 17.6

The post-germination percentages for the loei C, Sh, Wx are not
the same as the percentages gotten for these respective loci in the
pre-germination data., Approximately 6% of the seeds failed to. germinate
and most of the seeds that failed to germinate were the "shrunken’ ones.
The. data were further snalyzed to determine whether this seed loss .
introduced a bias into certain of the classes or whether, in spite of'
the loss, the post germination values were ‘accurate reflections of the
pre-germination values. TFirstly the following type of ‘comparison was
made between the pre- and post-germination values: . = :
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© © 1) 1) @ (2 (2 (-=2)

++teshuxtshuxc++++uxecsh++sh+o+wx S ;

Fre- ' :
germination 2440 1716 ° 162 67 647 280 10 4. 5336

2 Post- .. L o
- germination 2426 :1,42,9, . 137 64 636 R4 10 L 4950

+ 4 4

1

v+ .. Pre-Germination Post-Germination Difference l
|
|
|

;
13 S . - +-0, |
(+ + +) + (c sh wx) 0.59 0.63 0.04
» ] + sh l.,rx . ) _ \w
ux Shwe
| GFw + ceh D) 0.70 070 ‘
?: | + _sh 4+
| w1 e w 0.7 0.7 [
This comparison shows that in the non-crossover and single cross- |
over (c-sh) classes there is selection against “shrunken" and no’ |
apparent selection against "shrunken" in the other two crossover classes. ol
This selection appears to be somewhat small. The 0,6-0,7-0.7-0.7 type !
of proportion is found in both the pre- and post-germination groups. |
When the recombination values for the c-sh, sh-wx, and c-ux regions are |
compared, they are very similar in the pre- and post-germination data, i
v . i
Pre~Germination Post-Germination ‘ |
a o _ I
L % e-sh - L.6 4.3, o A
- % sh-wx 17.6 18,1 |
% c-ux 217 : 21.8 : ' i
Since selection against Yshrunken" has not seriously affected the
3 relative proportions of Yg:C:Sh:Wx, the following correction procedure
was taken to determine percentage of plants that would have had the Yg |
phenotype had all the seeds germinated. ‘ |
3 Post-Germination Pre-Germination ; |
’:A‘ - y N ) ’ A ) ‘ ;,' }
e 4 % Yg 69 - . -
o £C 8.8 BT x = 65.1% Yg |
‘ % Yg 69 - X ) ‘
, $ - % sh - 63.2 T 59.0 . x = 64.4% Yg 1
23 69 - _ x e ~ {
g Tx 55,2 = 523 x =650 Yg . :
Av, x = 64..8% Ye
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Had .all the seeds germinated, approximately 65% of the plants would
have been of the Yg phenotype. This corrected value is quite comparable
to. the percentage obtained for this phenotype in similar experiments
where no selection against any particular class occurred. The ratios
cbtained for all of the loci studied were statistically significant
deviations from a 1:1 ratio. These data definitely show that prefer-
ential segregation does occur even when both homologues are knobbed,
but only when the knobs are of different sizes,

" (2) In a femily segregating for K5 9/ k 9 and K1 9/ K° 9, the
following backcross data were obtained: = . Ceee o

“+ ¢ + c + c + c
+ - sh sh + + sh- sh 4 -
Sl wx o b Wk F K
. K oshwx K10 q157- 1828 41 101 677 2
O wramrall e 1 157 1828 4 344 : 5
M+4+ + K10 | 1@ o
be o shur k70 286 1398 134 79 827 L8 4 5

8. g= 4155

‘ Recombination: ‘ ' S ' | ]
T % e =62.6% " 4 eogh .= 3.6 ¢ : :
‘®sh=61,3% - - % sh-wx = 247
o Bwx=534% 0 hoe-wx =280
b, §=513 °  Recombination: |
$C =63,3% % c-sh = 4.3
% sh=622% - % shewx = 2.4 |
% Vix = 54.3% % c-wx = 28.4

#Statisticelly a significant deviation from a 1:1 ratio. -

In this sib compdarison, the degree: of preferential segregation ob- ]
tained in both groups for the respective loci is similar, although it is- w.
slightly higher in the KM/KS group. Even the recombination values are - k
of the seme magnitude., It seems, then, that KM/KS is equivalent to
KS/k. This finding further substantiates the previous finding (8A-1)
that when both homologues are differentially knobbed, preferential segre-
gation occurs in favor of the larger knobbed chromoscme, Comparison of
the data of the above KM/KS group with those of the XM/kS group discussed
previously (8A-1) shows that both the recombination values and the per-
centage values obtained for the loci involved are in agreement,

(3) The effect of knobs of three different sizes upon the degree
of preferential segregation of the wd and wx loci was studied., "wd" is
actually a small terminal deficiency in the short arm of chromosome 9
and is pseudoallelic to yg. ‘ |
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k wd wx 10

Percentage
, . it wx wd + wd wx < - Md_ _Wx_  Recombination
XS+ + K10 :
D == 13720 669 . 419 992 3452 59.1 0 51.9 31.5

M4+ 4+ K10
k wdwx k10

Kl 4 wx K10
k wd + k10

1442 3463 1726 581 7212 68.0 56,1(wx) 28.1

. The precentage values shown for each locus are all statlstlcally
significant deviations from the 1:1 ratio one expects in normal (absence
of abnormal 10) backcrosses. The source for each knob size is not the
same, and the source of the small knob used here is different from that
of the small knob used in the previous experiments, Statistical analyses
were made to determine whether the percentage values obtained for the.
locus closer to the knob were truly an expression of the different levels
of activity of the knob size, or whether knob size was inconsequential.
It was found that Kl was different from KM and XS and that KM was -
different from XS, In other words, the larger the knob, the hlgher ‘the
degree of preferential segregation of the locus under study. Analyses
have not been made for ‘the Wx data as yet., ; : Lo

B. Comparisons were made of ratlos obtained in the non-crossover
classes and crossover classes for all knob combinations studied. The
numerator in each instance is that reciprocal class containing the
dominant marker nearest to the knob,

4 4 4 + -+ sh wx

Exemples: .
’ e.-- 4+ +4) 4 (ggeshwx) T (F+shwx) + (g o+ +)
© () @ 6 G2 03) (3
L
K-+ wx
rare 0,67 0.7
k wd wx _ O'Qf i. 0'.67
KS 4+ 4
k wd wx : 0'58: oféz
(Control) (0.51) (0.51)
K0+ 4 0,61 071 066 0.7
k c sh wx




S @ B 02 (3)  (2:3)

e+ o+ S 0.6 . 0.66 B
*KS * o+, 0.68  0.66 0.70 0.73  0.67 "O'.56T 0.7
K® yg ¢ sh wx I

wgM 4 44 4
KS yg ¢ sh wx

©0.70° T0.62 0.67 073 0.1 - 0.63 o.zs'f

R ¥+ o073 062 C 0.68° 073 0.73 - 0.67 - 1.00%
KS Yg c sh- wX LRI A R e VD =

%Post-germlnation data used here, S

‘ ‘**Not summarized in this report since they show essentially the same :
results as the KM + + + +/kS 12 o sh sh'ix group. : :

TO 56 ra,t:.o' due to 14 11 ratio obtained for the reciprocal crossover
classes. .

Rt -

$0.25: only 2 +ish+t06 18 ¢ ¥ wx ratio obtatied;

#1.00 ratio° due to 3 0 ratlo obtamed for the reciprocal crossover A
classes. .

SRR

C. Evidence that abnormal 10 alters the recombination frequency in
chromosome 9e o

o menh LA L

The following sib comparison (backcross) data were obtained in-
volving a small knobbed strain, The data for the sibs heterozygous for
abnormal 10 are the same data reported under 8A—3. The loci studied
vere. wd and wx. . L

- Percentage -
2 Recom~ -
+ + 4+ wx wd 4+ wd wx Wd Wx bina,tion

¥+ + K10
k wiwx k10 1372 669 419 992 3452 591* 51,9% 31.5

4+ 4+ k10
k wdwx k10

2034 733 T16 1947 51,30 510" 50.6 ‘;éé..?.,.,

*Statistically significant deviations from a 1:1 ratio.
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It seems that abnormsl 10 has the capacity of increasing the recom-
bination frequency between the two loci studied., The Wd and Wx ratios
obtained were found to be significant deviations from a 1:1 ratio. Since
59% W4 is statistically different from 51% Wd, and also 51.9% Wx from
50,6% Wx, the 4.8% difference between the two mean recombination fre-
quencies could be statistically a significant one, Analyses ("t" test)
have shown that the two means are different, although the difference is
a small one. o

Gary Y. Kikudome

IOWA STATE COLLEGE
L Ames, Iowa
_ Department of Genetics

1+ The_enhancer factor--a fourth location.
~ In a previous Maize News Letter (1953) it was reported that Enhancer,
(En), the dominant mutator that causes pgii-mutable pale green~ to mutate
to Pg-green - can be variously located.  (Without En, pg is stable).

It has been found (1) adjacent to pg (the autonomous mutable condition),
(2) on the seme chromoscme and 36 units from pg, and (3) on an independ-
ent chromosome. En has recently been found at a 4th location, on
another independently assorting chromosome. This new location appeared
among some Fp progenies of a series of crosses of a non-segregating £n
stock (Pg/Pg En/En) by pg® (stable pale green), Ordinarily, the self

of thiS'quiP Pe En/+) yields an F5 with pale green seedlings segre-
gating 3 pg® ¢ 1 pgS. This ratio indicates that En is segregating

(pg with En is mutable and pg without En is stable)., In one particular
series of crosses, 2 or the 10 segregating progenies gave only 6% pg°
among the pg class which is significantly lower than the expected fre-
quency of stables (25%). The expected genotype of the parents, Fq and
the segregation of these exceptional F5 progenies are as follows:

Pg/pg +/+ x Pg/Pg En/En — Fq Pg/pg En/+ (green)

Exceﬁtional Fo progenies | i: % pgS
1956 443-108 135+ : 35pg (2 pe® * 33 pel)  5.7%
1956 443-13 R 145+ 2 49 pe (3 pg® * 46 pgt) 651%

(1]

 These results suggest that En must be in a heterozygous condition
at two separate loci, each locus independent of pg. The Fq of the above
cross would then be Pg/pg En/+ En/4. Of the resulting F, progeny, only
1/16 of the pg genotypes would lack En. These would therefore be stable:
chromosome linkage of En has not yet been established for either of the
two independent locations. ' '
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. This second independent location of En origlnated in the En stock
which has been propagated since 1952. - o

:In previous Maize News Letters (1953, 1956) it was reported that a
| new gq mutable (aq®) appeared in a culture of mutable pale green (pg®).
This mutable allele mutates from gq to Aq (colorless to full color) and
is characterized in the kernel by dots of dark anthocyanin pigment on
a non-pigmented colorless background.

g At least seven distinct patterns are recognizable: these range

i from kernels with a small dot pattern to other kernels with large areas

W of anthocyanin pigmentation. These patterns depend on the frequency
and time of mutation events., Individual patterns are heritable as

| definite properties of the individual g¢™ allele and are not a result

W of segregating modifiers. This is evident from" +the results of continued

! outerosses, - In each case the parental pattern is recovered in all of

I‘ : ' the progeny except a few (+.1%) which possess new patterns that are in

! : turnfdlstlnct and herltable. Such results indlcate that control of the

il .~ pattern is intrinsic to the mutable allele itself. Outcross tests show

. also that the control of mutability resides at. _the a1 locus 1ndicating
that mutability is autoriomously controlled. . .

: a1 mutable

Mutatlon to the colorless stable form‘ the most conspicuous change
I in the different patterns of g™ is the change, to a stable, non-pigmented
1% form, a15. The rate of change to g4® varies.in frequency, but in general
u ‘the. earlier occurring patterns mutate to a1 at a higher rate (4 6%) in
testcrosses than do the finer dot-like patterns (1-2%). Thus, the
different patterns can also be 1dentified by their rate of mutablllty
to the stable form, : . Fope o ae :

separ able mutator:  In. several,testcrosses (amg_/edtsh x adtgh/
adtSh) of an am allele with a fine mutable pattern, half of the non-
shrunken kernels were stable and half were mutable. The shrunken ker-
nels were completely colorless. Such a result ;ndlcates that a
mutator is segregating and when present causes the gq™ allele to mutate.
Half of the shrunken kernels should therefore contain: the factor.
Crosses were made between plants of stables and numerous sib shrunken
\\W; kernels. - In half of the crosses, half of the non-shrunken kernels on
: the ear were mutable, This verifies the presence of a separable factor
controlling mutability. This independent controller of mutability
arose from the autonomous type. The recovery of this independent con-
troller of mutabllity is similar to the recovery'of independent En in
pg stocks contalnlng the autonomous type of mutability control.

above described controller of mutability are unaffected by Dt or Ac.

e
% S The colorless kernels that become mutable in the presence of the .
i Similarly, adt and Dg-controlled .loci do not mutate in the presence of
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this independent mutator. Crosses are now in progress to determine

whether thls 1ndependent mutator will cause pg® to become mutable.

Eeter A. Peterson ;  .

3. Studiés of the'mutaB1e'system atzthe'vivigarous-2 loéus."w'

There_are .three alleles known at the vp-2 locus on chromosome five,

Yp-2, Eal -4889 and green mosaic. They all are characterized by pale
yellow or white seeds that often are smaller than normal and frequently
have a tendency to germinate prematurely produc1ng albino seedlings.
In addition to these traits the green mosaic allele shows frequent back
mutation to normal in both the ‘endosperm and seedling, resulting in a
pale yellow endosperm with patches of yellow and in white seedllngs
with a mosaic of green t;ssue. ‘

For the past couple of years an inten81ve study of the mutable
green mosaic allele has been made. As mentioned in last year's Néws
Letter five levels of mutablllty have been recognized (very strong,
strong, light, light minus, and weak), in addition several stable white
lines have been isolated. In all cases these stable white lines have
been derived from ears that were ‘segregating for wesk mosaic or white
as well as other mutable types. As a general rule it does not appear
that lines segregating for only stable white seedlings can be derived
from very strong or strong mosaic stocks in one step.  An ear must
first oceur that is segregatlng one of the lower levels of mutabillty
in addition to very strong or strong mosaic, From such an ear it is
then possible in future generations to isolate stable white lines.

Additional intercrosses between stocks of the various levels of
mutability have been made. The results are in agreement with the
Pattern of interaction reported last year. Crosses of very strong,
strong, light mosaic and light minus mosaic to stable white lines
result in seedlings that have lower levels of mutability than the
mosaic parent. Usually the level of mutabillty is at least one class
lighter. Similar crosses to the yp-2 and the walb-4889 alleles give
the same results as crosses to stable white. Crosses between very
strong and light, very strong and weak, and strong and light all have
lower levels of mutabllity than the parent with the hlghest level.

By selfing it has been p0331ble to establlsh llnes at each of the
various levels of mutability that consistently, although not invariably,
give ears with only one class of mosaic seedlings., When such lines are
outcrossed and the outcrosses selfed, three clagses of segregating ears
are produced: 1) those which segregate only mutant seedlings with the
original level mutability, 2) those segregating: both seedlings with the
original level and some with the lower levels of mutability and 3)
those segregating only seedlings with levels of mutability lower than
the original parent. Of 105 such outcrossés tested this year the
frequencies of the three classes were 26, 52, and 27 respectively.
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Selfs of outcrosses of stable white lines that were derived from

mutable stocks segregate only white seedlings provided the outcross

I parent has not been derived from green mosaic lines. However, selfs

1 of crosses of such white lines to non-segregating ears from families
that are heterozygous for green mosaic result in ears segregating for

(T mutability, Two such selfs of crosses to a non-segregating ear in.a

‘f[i ‘ strong mosaic family have produced ears-with weask mosaic -seedlings.,’
| Other selfs of outcrosses to normal ears from mosaic families of un-

n certain levels of mutability have produced ears with various combina-
"W tions of light, 1ight minus, weak and white seedlings. Additional o
J crosses of this type have been made using stocks of ‘the different known
| levels of mutebility., In addition the yp-2 and w1b-4889 alleles are =
being tested to see if crosses to nonpsegregating ears out of mosalc '
families will induce these alleles to become mutable. . o

Selfs of normal plants from F4q ears of Very strong and strong
: mosaic times stable white produced 5 ears, none of which have very
‘ strong or strong mosaic seedlings, Of the three ears tested involving
! very strong mosaic one segregated light minus, weak mosaic and white
; seedlings and the other two, weak mosaic and white seedlings. Of the
il two ears tested involving strong mosaic one gave weak mosalc and white
V ‘; seedlings and the other gave only one white Seedling.

i The above results are consistent with the hypoth851s that muta-
M bility at the ¥p-2 locus is caused by 8 separable modifier. There ig?”
i scme indication that the modifier can be ‘either linked or independent',
of the locus. Further tests are being planned to establish this, as

well as, the relationship between the various levels of mntability

|
l;
b Allele tests of white-albino mutants.

For the past several years allele tests have been carried out
between known white-albino mutants Gmutants with white or pale yellow
L endosperm that’ give albino or pale green seedllngs) and those sent me
by other workers w1th the following results: .

L - - §33£33“A- R A;;ggiégggfe,f.j«gggggiwfv--f;
. _ _bv. Everett, out of KyS S | : Hi; ;{;'j>' | ;g‘f:i
t lva;ﬂEverett, out of 2655 5 ‘. w2 R :fosxx;
Dr. Mumm #2, out of:Oh7 - - allelicto .. .. 2

1. Dr. Braun, out of 182D . ‘each other - ..~ .
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Crosses between w-3 and pastel-8686, both of which had been shown
to be on chrémosome two by linkagé test; have established that these
two mutants are allelic, The two mutants are quite distinct; w-3 has
white seeds and pure white albino seedlings while- paste1~8686 has white
seeds and pale yellow-green seedlings. The F4 between them is closer
to w-3 than pastel-8686 in phenotype but this will need to be tested -
further -since the .seedling tests were performed during cloudy weather.
It may be that high-temperature and sunlight are necessary for the
greening of pastel seedling. The fact that pastel-8686 seedlings were
much paler than those observed in previous years grown under more . .
favorable condltions would suggest that this is so.

. Dr Smith at. Stanford has shown that w—3 seedllngs when grown An
. the dark produce protochlorophyll that is converted to chlorophyll a .
when they are transferred to the light. Chlorophyll a on exposure to
the light is destroyed so that the albino seedlings result. A study
of chlorophyll synthesis in-the paste1-8686 allele might prove very
enlightening iin view of - what is already known about chlorophyll
synthesis in w-3. Y ‘ : i

Donald S. Robertson

THE JOHN INNES HORTICULTURAL INSTITUTION
Hertford, England

1e We t_Indian maize.

There is support for Harland's hypothesis that West Indian maize
strains are inbred lines that have also been selected for vigour., Com-
parison of the growth between sibs and once selfed lines has been made,
although the number of lines tested has been limited -owing to diffi- -
culties of seed setting. In Early Caribbean and Cuban Flint strains,
the sibbed lines were no more vigorous than the selfed lines, Thus the
drastic occurrence of inbreeding depression normally expected in out-
breeding maize populatlons has not been demonstrated.

Most of the famllles produce seedlings dlffering from normal
These include small . and narrow- leaved ones, . and various yellow leaved
ones probably assec;ated,wlth the character "virescent". True albinos
also occur and rapidly die, Comparison was made between the growth,
flowering and ear formation of adult plants raised from normal and
abnormal seedlings, The data were unable to establish that abnormal
seedllngs were severely handicapped, either in their early mortality
or in their final heights and flowering times., A relationship was
established between intensity of anthocyanin coloration of the seed-
ling bases, and the frequency of small seedlings. There were no small
seedlings with very dark red bases, 12% among those with very pale red
bases, while all green seedlings were 65% small
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" Meiosis was examined in normal plants of Cylindrical Dent, Cuban
Flint, and Early-Caribbean. ‘Meiosis was normal.in that 10.bivalents
were formed; there was né indication of lagging chromosomes which might
have accounted: for sberrant seedlings. In . one plant of Coastal Tropical
Flint the anthers were very small ‘and shrivelled but-P.M.C.s were -
present, -although divisions could not-be seen. Mitoses have also been
examined in abnormsl seedlings of four families. The diploid count of
2n = 20 was obtained for seedlings that included albino, yellowuleafed,
"virescent" and weakly seedlings, as well as’ normal controls..

Some plants produced viviparous growth in their tassels, the
florets developing directly into young plants.” It has been possible to
vegetatively propagate ‘these, and ‘they form godd rdots, ““These propagules
appear ‘to meke only limited growth and mortality has been heavy. This:
is believed to bé the first record of this condition in-cultivated
maize, although it is known that Singleton's "corn-grass" mutent will
vegetatively propagate.” This character supports ‘the view-thHdat West
Indian maize has evolved along a differing path from Nerth American
corn,

Gordon Haskell
Watkin Williams

UNIVERSITY OF MINNESOTA
St. Paul, Minnesota

1. :Test of " Ga spgcificltg A S *fa; 3 : Wf

, Further genetic tests for speciflcity of the 1hteract10n between ]
gametophyte factors. in the style and those in the ‘pollen were made. - g
Five plants that were homozygous ga "in 4 but heterozygous for a Ga -

factor in group 5 and for bt were self pollinated and also: ‘orossed as ]
& on two- Bt Bt Su Su stocks: #1 which carries the Ga in 4 and the ga |
in 5 and #2 which carries the Ga in 5 ard ga in 4. “These ¢rosses iere - ?
grown in an open pollinatlon plot with borders and scattered rows of

bt bt and Bt bt plants .as supplemertal pollinators, When mature the

mmber of ears segregatlng ‘and not segregatlng bt were’ counted, The

selfs of the five ‘parents had 12% or less of bt seeds." -

9 =Ga in 5, 'gé in 4 SR Q ‘ga in 5, Ga in 4

Jd parents  ____ Stock f2 o stock #1°
o Bt Bt. Bt bt % het. " . Bt Bt Bt bt 3 het.
19875 -2 65 2 3.0 4618 28
19875 - 3 63 - 4 6.0 - 4T o271 36,5
19875 = 7 20 - 1 ¢ 4.8 61 15 197
19873 - 3 56 14 20,0 37 21 T36.2
19873 - 5 42 31 42.5 43 21 32.8
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If the Ga in 4 were specific in its effect, the eross with stock

#1 should have given a ratio of 1 Bt Bt: 1 Bt bt. The tests indicate
- there was some effect of stock #1 on the ratio of Bt: bt:through the -
ht i : pollen. This stock is known to carry the Ga in 4 and not the one in

cal . 5, suggesting a non-specific effect of the Ga in 4. Since stocks 1 and ]
- E 2 are far from isogenic it is possible’ ‘that the effect is due to some ' W
n: v - other factor, although there was no disturbance of the bt ratio when ]
- F the test crosses of that stock were selfed. o i
3, ; 3 1 . |

The comparasble data for the tests of plants homozygous for the ga

in 5 but heterozygous for gu and for the Ga in 4 were summarized in the o

SR = Maize News Letter #28, p. 60. Stock # carrying the Ga in 5 had no o

to ! 1 effect on the Su: su ratio, indicatlng it had a specmflc effect, - M
1les ] \

2. Crossmgg;over in 6‘vs Q.

Tests of la - su - g; in crosses w1th maize chapsloti, Long eared
4 ‘Papago, Argentlne pop, and Mexican Meal consistently showed higher

i - recombination in the &' than in the @ in the la - su region but no

1 difference in the su - gl region,

] For region 1: 8.49 } 66% as ¢, 1 11.01 ¥ 0.79% as G
ThlS difference is smaller than that found in tests with other stocks.
For reglon 2' 39.0 as 9 39 4 as d'

Tests of sh - wx with gourd seed, Tom Thumb pop, Maize chapalotl, Long
- eared Papago, and KYS showed very llttle dlfference; except in
occasional plants.

3; Néw«charaéters.
"Expanded glumes" is a recessive in which at the time of anthesis
: . and for a short time after that the glumes of the tassel are almost at
5. 5 right angles to the axis. Linkage was found with T5-7(5179):5L.64 =
- 7L.68 with a recombination value of 24.4 ¥ 3.2%; and with T5 - 10 (5688):

5L.78 - 10L.49 with a recombination value of 4.8 t 0.6%. This gene
must be located in the long arm.of chromosome 5. o

é 4. Tests for diregted seggegation in a @4 with short interstitial

- An earlier test with Argentine pop had given doubtful results. 1In ?
L a new test of the F4 backerossed to Argentine pop there was a ratio of

1 258 fertile: 211 partially sterile. The deviation from 1: 1 is signifi-
i cant; but even if it is the result of directed segregation the effect g
! is small. |
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5. Erogress in producing stocks with several interchanges. . . - ..

From the following crpSSeslof,frénslocétionswwith»éhehéhromésomev
i in common, a crossover has been -obtained which :combines the two trans-
| 23042 -4b% 4 -8a+2-4b% 9-10b+8 - 9b,
© 5= 7(5179) + 1 = 7(4405)%, 1 = 9b +9 - 10b¥*, 5 - 7(5179) + 5 - bok*,

i ¥ = homazygous stock, *¥* = plants with crossover identified.. All have
been crossed with standard normals and checked cytologically. 4 - 8(5339)
has been substituted for 4 - 8a. In addition there are: (2 - 3d + 2 -

“ 4b + 4 - 8a) - see succeeding note by Inman; and 1 - 5.~ 6 - 7 - 8 (pro-

‘ duced by successive irradiation). S e

I The translocation labéled 3 - 6c gave 204 when -crossed with 2.~ 3d,
\ ﬁ It is probably a 4 - 6.  Stocks of a new series of translocations . . .
o selected by Imman for the purpose of building multiple translocation

| stocks for special uses have been furnished by E. G. Anderson. Crosses
,w, and backerosses are ready for the selection of pgssible -crossovers.
1@ . The two ideas worked out by Inman; 1) the proposal for avoiding -
il high sterility as more translocations are added, i.e. during the building
w process and 2) the proposals for special uses have rajised the hopes for
L producing the needed stocks., It does not appear to be necessary in corn
1“ to use Imman's proposal for the use of gene markers in the early stages

| as an aid in selecting the desired -crossovers, but they may be needed
| | in later stages. They are being used for that purposg in the barley.. .
M ' translocations. The closely linked gene markers are introduced in the
non-translocated chromosomes brought together to produce the ©6,

6. Linkage in polyploids, - -

' .inshérfs papefs on theVanalysié of,linkagafdaia,in autopo;ypioids 
- have been.reviewed by .Dr. G, E. Gates, our Experiment-Station Statis~ -
tician, - Mimeognr phed material explaining.-the mathematics.and the ',

L method is available,

sw C. R. Burnham ,
ST Assisted by: L. L, Imen . . . |
UV o) Yagm
0. L. Miller
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7. The grgdgcgion of large chromosome rings and a proposed use for
studies of chromosome gairing rela ionshig .

A method was proposed earlier (Maize News Letter #29, p. 55) for
avoiding some of the high sterility encountered as the number of trans-
locations in a stock is increased. One test has been completed. A
homozygous stock which had combined translocations 2 - 4b and 4 - 8a
was crossed with another that had combined 2 - 4b and 2 - 3d. As pre-
dicted, the F1 had 2 rings of four chromosomes, Cytological examination
of the progeny of this Fq crossed with a normal indicated independent
assortment of the "fertile" combinations from each of the two rings,

One-fourth of the progeny had the desired ring of eight chromosomes

(2 -30+2-4b+ /4 - 8a); one~half had a ring of six chromosomes
(2-33a+2-4bor 2 -4b+4 - 8a), and one-fourth had a ring of four
chromosomes (2 = 4b). A stoek homozygous for the three translocatlons

" can be 1solated from the plant with the 08.

By using this method and by proper plannlng of the crosses of
stocks with as many translocated’ chromosomes in common as posszble, the
predicted maximum pollen sterility should be about 75%. This is no
greater for the production of a multiple translocation stock to produce
a ring with all the chromoscmes than for the productlon of the ring
of eight

8. g__ggosome rings in whlgh the homol s d ffer ntlal segments
in_sepsrate rings are theoretigallz 20351b1e.>f’

'In a species with an odd number of chromosome pairs, a single ring
including all the chromosomes would be expected from a cross between a
stock having a standard normal chromosome complement and a homozygous
stock having a translocation on every arm of -évery chromosome of the
complement, In a species with an even number of pairs of chromosomes
it was demonstrated by diagrams that two rings of chromosomes are to be
expected from such a cross and the corresponding homologous dlfferential
segments of each chromosome pair are in separate rings. The ten pairs
of chromosomes of maize may be divided into two groups with an odd
number of pairs of chromosomes, If a multiple translocation stock is
produced with translocations restricted to chromosomal interchanges
within the group and involving every arm, two rings of ten chromosomes
with homologous centromeres in the same ring are expected in the pollen
mother cells of the progeny from a cross with a stock having a normal
arrangement of chromosomes. Comparisons between a multiple transloca-
tion stock that would produce progeny with two rings of ten chromosomes
with homologous centromeres in the same ring, with a multiple trans-
location stock that would produce progeny with two rings of ten chromo-
scmes with homologous centromeres in different rings, may reveal
whether chromosome pairing during meiosis is more strongly governed
by the mid-sections including the centromeres or by the distal portions
of the chromosomes,

L. L. Inmen
(Present address: College of Forestry

University of Idaho

Moscow, Idaho)




58% had 10 bivalents and 42% hed a complex of four.

<)
9. Stugies of chromosome Pa 1r1ng in‘crosses between transiocations -
involving the the same chromosomes. o o _—

A series of 2 - 6 translocations and a few others are being used
In combinations in which: the break points are on opposite arms in Jboth
chromosomes.2 and 6, the pairing configuration in Fq might be of two
types, depending on whether homologous Whetween breaks" segments or
homologous ends are -paired. = In T2-6a (2L.40; 6S.00 - 0.5) x T2-6b
(28.69; 61.49), 81% of the spore-mother~cells had 10 pairs and 19% had
a complex of four chromosomes. In T2-ba x T2-6 (6049)(2s. 70, 6L, 23),‘

At pachytene eaoh of the two "bivalents" from the translocated ,
chromosomes always includes the same chromosomes. "In all configurations,
whether "pairs" or a complex of 4, pairing in the terminal homologous
regions is complete. In those with "bivalents" there are loops in the
intercalary non-homologous regions, and ‘unpaired centromeres. These
observations suggest that pairing is initiated at ‘the ends.‘ .

In T2-6b (2s 69; 6L.49) . x T2-bc . (2L.32, 61L. 23), in whioh the two
translocation breaks are on opposite arms in one chromosome, but in the
same arm in the other chromosome, 6% of the P. M. C. at diakinesis had
10 "pairs" and.94% had an association of four. In all figures the
homologous .ends were paired, . In the "complexes of four" the intercalary
homologous "betweén breaks“ segments are in reverse order w:th reSpect
to each other but they remain unpaired

' In another combination of this type, T2-6¢.x T2-6(6049)(2S 703,
6L. 23), an inversion. loop was observed in the "between .breaks" region
in 5 of the 9 cells observed, while the other L showed . non-homologous
Pairing. fmlp e , S -

. All the observations 1ndicate that pairing starts in the terminal
regions, and then proceeds toward the. centromere.._ o : e

Tn T3-6a(3L.06; .6L.30) x T3-6b(38 73, 6S. Sat.): in pachytens . a
cross-shaped configuration of four chromosomes is observed, in which .
the short terminal. segments of chromoscme 3 pair in many cases, .thus.
resulting in a partly closed oross-configuration in which the distal ,
end ‘of the short arm of 3 is brought close to the nucieolus and paired
with its homplogous translocated segment.  The translocated portion of .
the satellite was 1n no case pairednwith its partner. L L

; thoru Tabata w;f;.hi
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: ~ Columbia, Missouri

1. Ac-Ds_induced high smylose mutants.

An experiment was designed to induce new high amylose mutants by

the use of the Ac-Ds mutator system. Since Coe (News Letter 31: 140),
found that high amylose produced by the genes ae and du is expressed
clearly on a wx background this experiment was conducted with homo-
zygous wx stocks, Crosses were made in both directions between C*-wx~
QE/Q-Engg,.one Ac and a number of waxy stocks. The Fq obtained was
selfed and the ears exsmined for segregation of endosperm mutants of
all types but specifically for the collapsed endosperm type that is
typical of the high emylose waxy phenotype.

The following types of cases were found among 2417 selfed ears
examined,

(1)  Two ears (frcmvthe“same”family and therefore p0ssib1y the same
mutant) segregating 3:1 for a collapsed type closely resembling

(2)

(3)

@

(s)

the typical high amylose waxy phenotype, except that the

collapsing is quite irregular suggesting that the new mutant
is frequently mutating to the original form. Seedlings grown
from these seeds are pale green and therefore rather weak.

Four ears segreéating Bzi_for wrinkled kerneis the expression
of which is not yet understood. Most of these seeds failed

to germinate,

sion of this type prevents

Six eers segregating for tarnished kernels. The poor expres-

accurate classification.

Seven ears with various sizes of ear sectors (from 20-100

seeds. themselves appear to
tissue. . B

 seeds). Within the borders of these sectors there is a
- segregation for collapsed,

or shrunken seeds. Scme of the
be sectored for normal vs. collapsed

In addition there were 19 ears with 1 to 5 scatteréd seeds of

a tarnished or translucent

- %o .germinate, . -

type. All of these but two failed

- K. S. Bsu
M. G. Nuffer
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2. The effect of X-ray.and UV on hﬁtatiéﬁ in a doubled haploid lire.

In an effort to determine whether anays can produce desirable
genetic variability, plants of a supposedly hemozygous (doubled haploid)
line were self-pollinated with treated (1200 r) pollen and the resulting
seeds were grown to observe the types of mutants produced.. A small
population from pollen subjected to UV as well as an adequate control
were also included.

The ‘kernels from 41. control, 77 X;ray and 14 UV-treated éars were
planted and. the resultlng seedllngs were noted at” several stages of"
maturity. i

Mutant types that appeared in the first generatlon are summarized
in Table 1.

O

Table 1. Types and frequencies of mutants in Sq... ~ "

- .No,of o Mutant types 3
kernels "No. = ohloro-  Vele  narrow
N planted seedlings ~ phy11‘1w steri1e,T Adwarfr”‘ leaf
Control 5632 - 4493 ﬁ~.12“ ' e 3T e 92 0
D D 7%)‘; (0.26%)  (0.83%) - (2.04%)
X-Rey 1200r 10813 5205 % 39 247 14
o wsag)  (o.eeR)* (6.12%) | (4.74%)  (0.26%)
UV 706 410 0 29 16 - 0
(s8.08) ~~ (7.07) (3.%2%)

*Four yellow striped’plants from one ear areiincluded.

The effect of the treatments in producing types lethal under fleld
conditions (column 3, Table 1) is quite striking and demonstrates the
effectiveness of the treatment. ~The treatments were’ moderately effi-~
cient in producing other types listed in the table. No vigorous or
more desirable types were found. All the mutant cases, except the male
sterlle plants, and about 1/3 of the normal plants were eelf—polllnated.

At least 40 kernels of each self-pollinated ear of the ‘normal
plants of the control and treated families were planted in a sand bench
in the greenhouse. The seedlings from these (450 control, 202 X-ray
and 160 UV treated) Fy ears were checked for segregating mutant types.
These are listed in Table 2.
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Table 2. Types and frequencies of mutants in-the seedllng stage of Sy,

No. of No. of ears producing mutant seedl ings
_ears poor chlorophyll :  narrow
tested  germination* type ** leaf ~ dwarf

Controi 450 12 (2.66%) 10 (2.22%) 3 (0.66%) 1 (0.22%)
X-Ray 232 15 (6.463) 21 (9.05%) 4 (1.72%) 3 (1.29%)
uv 160 . 9 (5.622) 15 (9.373) 3 (1.87%) 1 (0.62%)

*Germination below'SO%. Nbrmal is 83%.
#¥Both white and virescent seedlings are included.

Most of the mutants found did not give a clear 3:1 ratio, but
instead had a deficiency of the recessive class. Again, in the Fj
there was a complete lack of vigorous seedling or desirable mutant
types. It should be pointed out, however, that recognition of desir-
able types is a quite arbitrary choice.:

T. Yabuno
M. G. Nuffer

3. The effect of EDTA on the freguency of crossing over..

It is thought that the failure to obtain an increase in crossing
over in corn that has been grown on calcium~-deficient soil comparable
to that obtained in Drosophila and other organisms that were treated
with EDTA is due to the fact that corn has a very critical calcium
requirement for growth, and therefore does not survive at a level low
enough to affect crossing over. To overcome this a special treatment
was devised to provide a very low concentration of metallic ions in
the flowering parts of the plant durlng a short period of time just
prior to meiosis.

Vigorous F4 plants of the constltutlon g a sh/a™ Sh, dt, no Ac
were treated with a ,001 molar solution of chelating compound (ethylene
dinitrilo tetracetic acid). The method of treatment consisted of
feeding through the cut end of the sixth or the seventh leaf. The leaf
was cut about four inches from the auricle and the cut end was placed
in a vial containing the above solution for a period of twelve to
twenty—four hours, The treatment was applied when the most advanced
region of a tassel was just premeiotic. The plants were pollinated by
a® gh, Dt end the ears were examined for crossovers between n and sh.
The results shown in the following table, though of a prelim;nary nature,
clearly show signifjcant increase in cross-over types in the treated
material,




‘ ;;5400

Frequency of crossovers from the cross g a sh/a™ Sh x a8 sh. .

- 5.

Total . aman o
No. ga®™Sh gash g-Sh orash a®sh Tco __ %
Control 3628 0 O 0 2 0 -2 .00055

EDTA . 4035 O 4 3 i 3 13,0032

4. Response of 2 alleles of an1:to gibberel;ic acid.

Plants that are homozygous gny normally do not shed much pollen
because the anthers remain encased in the glumes, Several gan indi-
viduals were treated at a stage comparable to shedding in a normal plant,
by rubbing a spot at the base of the tassel with a glass rod coated with
a lanolin paste containing 1.25% gibberellic acid. Within less than

. twenty-four hours that portion of the tassel immediately above the region

touched with the paste appeared as a sector of normally expressed anthers
that shed normal pollen., . The remainder of the tassel continued to have
tightly-closed florets and produced no pollen., The effect of the treat-
ment appeared to be that of lengthening of the filaments and opening of
the glumes. Similar treatment was applied to plants that were homo-
zygous for another allele anggps (a radiation induced mutant associated
with bzs). The treated plants ghowed an elongation of tassel parts but
failed to extrude any anthers. Careful examination showed that the
anthers were empty and beginning to degenerate. :

M. G, Muffer

Chromosome 9 mepping. ..
Data has been accumulated for incompletely placed factors as
follows: S ' : : '

Genes XY Phase X X Xt s 4 Total Recombination

.Ar ‘Bky ‘RS . 227 130 110 1 468 9
- Ar Bmy - RS 222 60 63 ° 24 369 55
ArMs; RS- © 100 46 - 4h - O 190 <15
ArWx . 0ST 4770 32 417 1t o 6m 12
MaC . CS .3 7 1 977 49 12
Bf Bkp' RS 1% 4 60 . 8 " 250 39
. Bf Bmy RS 117 65 - 68 = 0 - 250 . <M
Bf Msp RS 157 55 46 .7 265 38
Br Wx cs 17 48 38 18 275 43
Bk Glq5 RS 85 24, 32 R VA <22
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Genes XY Phage - XY Xy x¥ Xy Total Becombiﬁétién

Bk Bm, - OS 597 .15 180 69 998 b
Bk Ms, . BS 93 " 31 - 34 2 160 217
BkV = RS 100 37 54 1 19 15
BckWx RS 427 156 207 11 80 25
BmA M82 RS -99 217 28 6 160 L7
Bm, V RS 131 31 23 7 192 54
Bm, Wx RS 351 926 87 27 561 52
Cr sSh cs 30 3 11 5 49 30
D3 Sh cs 54 12 8 4 78 39
D3 Wx . 0S 66 0 39 78 <6
Glqg Wx - CB mooN 13 188 383 7
Ms, Wx = RS 247 100 108 0 455 <11
v Wx cs 167 7 10 - 38 222 8

The one baékcfbss entry has complete four-point data as

follows: :
, ' Region Region Region
Fy  Parental 1 2 3 1-2 1-3 2-3 1,2,3 Total
+ + 4+ 132 149 10-8 28 30 13 10 O 0 00 21 00 383
sh wx glys 281 18 58 . 23 o o 3 O
L% 15.1%  6.0% 0.8%
c sh 4.7 sh wx 15.9  wx glys 6.8

It is now possible to designate a map, in & gross manner, with wx
at 59, ar at about 71, bky at about 80, and Bfq at about 119. The
factors d3, gl1s, 84, ¥, and mg, are all clustered between wx and ar;
cr is betieen ar and bk,, and bm is to the right of Bf. Using paren-
theses to designate uncertain relative position, the map may be drawn.
as follows: ' T

wx (d3, glys, Peqp, Vv, msp) ar (cr) Bky . . Bfq (tmy)
e e

A more adequate méﬁ'must‘aﬁait resolution of the clustered and
uncertain factors. ‘

Notes: Allelism tests show the auq aup duplicate system to be
allelic to pgqq Pgyp. A crinkly type, probably crp (considered lost),
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has appeared in guy au, cultures; it is not easily classified. Pollen .
for backcrosses has beén obtained from d3 plants by applying 1% gibber- -
ellins in lanolin to the sheaths about 3 weeks before tasselling. E 3
Independence of gl,q (Sprague's) with wx (48.5% in 979 plants) and yg g
(49.0% in 649 plan]:‘s) agrees with Anderson's report (News Letter 30: 9) |
for chromosome 5 instead of 9. Independence for ta with wx (48.5% in - :

15/ plants) has been found. o S

E. H. Coe, Jr.
M. G. Nuffer

6. High-haploid line.

The line which has about 3% haploids in self progenies (see pre~
vious two News Letters) is a haploid inducer when used as male, In’
crosses of glq egg parent by the line (stock 6) and a BY line, maternal
haploids have been found as follows: a :

Pollen - _Haploids ~ Total # Haploids
6 13 472 2.75

RT 6 724 . 0.83

Additional tests on a larger scale and tests of crosses and back-
~crosses involving stock 6 are in the process of analysis, and are -
confirmatory. 4 L :

No patérhal haploids have ‘occurred in the following tests:

‘Cross Haploids ' Total |

R %6 o 889 i
- R =xgl I - D. R 2

6xegl .- 0O LS

Té‘bals S O 1’5341: -

7. ' A new recessive sleurone color facter.

" A new colorless aleurone mutant which gives a-good 331 -and negative
allelism tests with aj, @, ¢ and T testers has been found. It appar-
ently ségregates independently with aj, but no other information is
available on location .as yet. Recessive plants of sun-red type have
been obtained, and the mutant apperently has a dosage effect similar
to that of ¢. It is tentatively designated go. ' o s
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8. Anti-inhibitor effect of bzs. .

Kernels of ¢* C C Bz bz, bz, constitution have considerably more "
color than either homozygote“for“bronze-2. The color is at least as
dark as that of Ad, Although further tests are needed, it presently
eppears that a single dose of (1 and one or two doses of bz are =
necessary for the effect,. .

b .

9. Intensely pigmented tissue cultures.

Successful cultures. of young endosperms, doubling in size in & .
weeks, were obtained last Spring. Intense pigmentation was produced
through the use of in, Tester lines (aq, &5, bzy, ¢, Cf, ) converted
to su in are now available in addition to Aég Pr su in, which is the.
type cultured. Sugary is required according to Straus and IaRue
(Amer, Jour, Bot., 1954). The medium is the tamato juice one which

they used:

White's mineral stock 100 ce
Ferric citrate solution, 0.25% 4 cc
Nitsch' trace elements 1 cec
Sucrose ' 30 gm
Agar 10 gm
Tomato juice (see below) 200 cc
Water (double distilled) B to 1 liter

The tomato juice is made with one can of dietetic tomatoes, blended, .-
filtered, and adjusted to pH 6.5-6.8 with-0.2M NaOH. The medium is
poured into small screw-cap bottles and autoclaved complete.. Addi~ .. -
tives of kinetin (10 micrograms per liter) and corn milk were tried
in a1l combinations with and without tomato, but tomato alone was as
good as or better than any other. .Inoculations made at 10 or 11 days
post-pollination were successful, but not 9, 13, 14, 15, 16, 17,.19, -
or 21 days (inoculations were all made in one day, from greenmhouse - -
material), Pieces of ear were surface-sterilized 10-15 minutes ‘in .

20% Clorox, and whole endosperms were removed with a sterile scoop. -

10. Test for doubleness at G locus.

L

For the population reported last year, all.-tests are complete, and
no cases of crossing over within _.gi have been obtained, For the four

assumed structures, maximum map distances for C.to. I are:

I C: 0,00032 map units maximum.
G _I: 0.00032 map units maximum.
Ic: 0.064 map units maximum.
c I: 0.079 map units maximum,
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il Further tests will yield diminishing returns,-since the last’two
| structures result in an asymptotic relation of map distance to number
tested. No further: tests are planned. B : : o

il B . .
i

11, §gon¥éﬁeq§é mitation of Gi. . Lo
I T :

| AP e
J‘ The tests of cases reported last year for 809,37C gametes are
’ complete:

|

I

i Number Valid Deficiency Termiﬁéi i ‘ an—q' ’
WF{W Endosperm .- Obtained - Cases. :ffogwci%xr Déﬂicienqy*nCQ:respdﬁ&ing :Faileq

| Self-color .. 6 1 (). 3. .0 . L0 ... o2
J PO L . .‘ . E ‘ .v 4 :~ e "“4,;:, - ‘; o L . } L . K . . o .,‘ K Sy
| T e P : g ‘

| entire . 85 0 .. |

S Ny T 22

Variegated A
I sector 19 0 0 A 5

Colored R SR
pits 12 0 0 3 3 0 6

Colored o . o L
scutellum 4. 0 0 0 - 1 (haploid) 3

Diffuse o L
color -k o 9-: ' '94“

9 2
Totals . 130 1 () 3 . 43 . k... - 39

i Only one valid mutant, which is ¢, has been obtained. It has
e completely normal’transmission and responds to Bh. This case was from
i one of the two full-sized self-color kernels.reported list year, The
| other of these was a non-transmissible deficiency for C. Since the
two which failed were small in size (one was germless), there is little
| doubt that only one valid mutant occurred in this population. Mutation
of ¢l to C has not been observed in 1,231,883 gametes; mutation of Gl
to ¢ has occurred once in 809,370, = T

| " The strncturérqffﬁitcéntbqgconsidéred'either as compound and ¢ I
or Ig, with the two units quite close together, or as single and in-
capable of mutating to one of its two known lower alleles.
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1. Characteristics of maize races growing in the middle part of Japan.

Jepanese races are composed of two types of flint corn. One type
{5 the so-called "Tripsacoid" maize. T+ was introduced into Japan
recently, probably after the establishment of the Agricultural Experiment
Station in 1877, from the northwestern United States and Europe. At
present, its races are distributed mainly over open fields in the
northern part of Japan. On sccount of their lateness and susceptibility
to frost damage, none of the old Japanese races are grown in such fields.
The other type of flint corn is a group of old Japanese races belonging
to the so-called "Caribbean" tropical flint (Suts, 1956). It is said
that a Portuguese introduced seeds of this type from Europe to Kyishfi
in 1573. This maize has rapidly spread over the temperate uplands
ranging from gbout 300 to 100 m in altitude. In accordance with adapta-
tion to specific enviromments in such regions, a number of local races
had been differentiated, without any contemination with other iypes,

" before 1877. As compared with the North American or European flints,

they are characterized by the following characters: Plant mediate or
tall in height, medium or late in maturity, highly resistant to humidity,
lodging and leaf blight, well-adapted to barren soil; tillers and prop
roots absent or few in number; leaves many in number and large in size,
the longest leaf arising from a high position on the stalk; stalk thick
in dismeter, having many short internodes; tassel very long and pendent,
having fewer long branches; paired spikelets very lax, shedding a small
amount of pollen at anthesis; ear high in position, large in size,
conical or occasionally cylindrical in shape, usually having an enlarged
butt and about 12 to 16 kernel-rows; shank having enlarged nodes and a
ribbed surface; husks short in length, but very abundant in number,
having no flag-leaves; cob very large in dismeter and soft in texture;
kernels large, somewhat spherical in shape, orange in color and hard

in texture, giving a good quality.

There are three centers of their distribution in the temperate
regions of Japan; (1) the highland fields around Mt. Aso in Kyushu,
(2§ the terraced fields at the mountain sides in Shikoku and (3) the
upland fields at the foot of Mt. Fuji in Honshii. The 57 samples used
in this work were collected from about 100 farmer's fields in 10 upland
localities around Mt. Fuji and neighboring mountains at the central part
of Japan., According to agronomical, genecological and cytogenetical
viewpoints, the findings obtained are summarized as follows:

a) The 57 samples were identified as belonging to 19 races, of
which the maturity was early in 2 races, medium in 4, late in 8 and
extra-late in the remaining 5. Six of these, comprising 2 early, 2
medium, and 2 late races, were proved to be favorable as breeding
material.
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.. about 7 on the average. °

~ terraces of the mountain solitudes of Mit. Tanzawa situated at the
eastern part of Mt. Fuji. The 6 races were distributed. They had

"and about 12 kernel-rows. Yields of both grain and stalks were
usuelly low, and their quality was inferior to that in any area

. frequency of chromosome knobs was as high as that in the former

all situated at the northern foot of Mt. Fuji, which is the best | 8
‘Yamaneka, and the other, which was medium, in Funatsu and Iwama.
~ somes was high, as in the Kemigane area. -The knob number was less,

‘containing such localities as Jirigi (J), Suyama (S) and Itazuma

b. The 10 native localities examined were classified into 5 areas.

. 1) The eastern area consists of three localities, Tsukui (T),
Doshi (S) and Akiysma (A). The majority of corn fields were

a typically conical and short ear with large and spherical kernels

of this region. Characteristics of the races were not so particu-
lar, but of a primitive nature. All of them but one, largeness
in kernel size, are considered unworthy for agronomical purposes.
But, it is cytologically interesting that these races possessed
many knobs, 9 to 10 on the average, and had no B chromosomes with
the exception of one race in DOshi.

2) The Kamigane area occupies the southern side of the
mountain-range of Chichitu situated at the northern part of Mt.
Fuji. Soils were fertile. Farmers were very careful in their
management of corn fields and in their selection of the seed corn..
There was a useful late race, besides an early one and a medium
one, The cob was very large and soft, sometimes hollow in its
center, making it easily possible to push kernels into the cob
with the fingers, Kernels were spherical in shape and more »n
yellowish in color, Races frequently had a B chromosome. The E

area.

3) The northern'areﬁ is composed of several localities, i.e.
Funatsu (F), Nerusaws (N), Yamanaka, Iwama and others. They are

place for corn preduction in this region. From old times, farmers B
have carefully grown corn as a staple food. The two .races were 4
distributed, one, which was found to be early, in Narusawa and ; &

Both are considered to be of some agronomic value. -The ear was

long-cylindrical, having a hard rod-like cob and about 8 to 12 .
kernel rows. Kernels were large in size,-.very good in quality, -
and their color was brilliant orange.. The frequency of B chromo-

"~ 4) The southern area occﬁpies the southernffbotiof Mt, Fuji,

(I), and represents another of -the most productive corn growing
areas. Five races were grown in these localities; an 8-rowed
extra-early one was the most interesting. . No' B chromosomes were
obsérved in any of these races. The number of chromoscme knobs
was about 8.  In the extra-early race of the Jurigi locality, the
number of knobs was 5, this being the smallest number in this -
region. o

e e o ooeme knobs in 51 maize races growing in Mt. Fuji and its

M_LTN o 4
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- 5) The western area occupies the western foot. of -Mt. Fuji.
Corn introduction to this area is comparatively recent. The
growing ares is not so wide. Corn growers are careless in corn
management, There were three races. FPlants and leaves were re-
markably small. The ear was also small and conicsl, and had many
kernel-rows containing small kernels, -generally arising in a high
position on the stalk. The variability of characters within a race
was ‘very conspicuous. It is assumed that repeated contaminations
of the Caribbean corn with a primitive race of pop corn have
occurred. Such a race has from old times been native to this:
region, essentially similar to the race "lady Finger" grown in
lLatin America. No cytological examination was made on any races’
in this area. o ' : . :

2. A_recessive mutant producing male sterility.

Two male sterile plants appeared in certain populations heterozygous
for raq-gly-ii, a chromosome 7 linkage tester which has been preserved
by sib-crosses in the breeding fields of our institute. One male sterile
was called "A28" and the other "A29".  These two mutants behaved simi-
larly so far as the results of crossing experiments were concerned., In
the present work, two stocks of different sources, a chromosome 7
linkage tester marked by raq-gli-iji and a multiple tester (Mangelsdorf's
or Randolph's), were used as pollinators to be crossed with the male
steriles. Fq plants resulting from a cross with the multiple tester
were all normal in a total of 1072, whereas two Fq populations involving
the chromosome 7 linkage tester were composed of a few male-sterile
 Plants in addition to normal ones. One of these was an Fq derived from
‘. the cross of a mg plant and consisted of 209 normal and 5 ms plants;
the other Fq was derived from a cross of a normal plant heterozygous
for mg and gave 617 normal and 9 ms plants. The present sterile muta-
tion, like that reported in 1950 by Prof. M. M. Rhoades in his paper
on cytoplasmic male sterility, may also be induced by the genes, '
ra,-gly-il, especially ij. ‘ ' ‘ ‘

From the data obtained on F and backcross segregations, it seems
highly probable that the present sterility is controlled by a single
recessive allele. However, a significant discrepancy from the expected
ratio of 3:1 or 1:1 was frequently encountered between (1) sterile
stocks (A28 and A29), (2) different fields planted, (3) generations of
‘sterility induced, and (4) different pollinators., At present the
 genetical cause is unknown. Out crosses were all made using the male-
sterile ms the female parent, The cytoplasm in all crossing progenies
should therefore have been transmitted from the sterile parent only. -
‘Whether the discrepancy is caused by such a cytoplasmic effect or not
will be further studied.

At any rate, it may be assumed from the data in Table 2 and 3 that
a gene governing the present case of male sterility is located on chro-
mosome 4 with approximately 40% of recombination with suj.
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3. The soggce f 'ollen de eneration in a cyte lasmlc male sterlle..

A stock of unknown or1g¢n of cytoplasmic male sterllity was fur- C
nished by Dr.:D. F, Jones to Dr.: H. Terao about fifteen years ago. This
sterility has ‘been maintalned by crosses with the American sweet corn
"Country Gentleman" in’ our breeding field. Tn the summer of 1956, :Prof.
G. F.:Spragiie’and Dr. M. T. Jenkins visited our fields, and they said ;
that the sterility may be.of the T type. The pollen restoration in its:
F4 hybrids was remarkably different in races of the two different | ‘
origins, Japanese old.fllnt and U, S. Corn-belt’ dent. Theé. majority
of" flint races native! to Japan were found to restore pollen production’

- with a hlgh frequency, whereas most of the races from the U. S. Corn~ *

belt gave completely sterile F1's though a few of them restored fertillty
with a low frequeney. : ‘
The source of pollen degeneration in mlcrosporogenesis of the male
sterile ‘plant: was’ examined by anatomical. pictures of the cross or o
longitudinal’ séetions of young anthers. cut at 15 p and stained with
Heidenhain's 1ron-a1um.haematoxylin method. Meiosis was normal, liber— ,
atlng the young microspores from the tetrads. ‘Soon after this stage,
an abnormal growth of the tapetal cells beecurred. Owing to such an -
abnormality of the tapetum, the supply of nutrients to the microspores.
apparently became impossible. The microspores progressively underwent
chromatolysis, -resulting in a degeneration of pollen grains. In extreme
cases’ of abnormal development of the tapetum, plasmodial masses were.
sometifes. met'within.the anther cavity.. These varied in shape as well
as in size,’ Usually, it is said that the cytoplasm in the tapetal ;
cells!: strongly indicates a metabollc reactlon, -and. that the. nutrlents
produced in’' the cytoplasm are then utilized by ‘the developing micro-
spores.: “The- tapetal cells in the male ‘sterile plants became abnonmally
enlarged, probably -due to an accumulat1on of nutrients which are not
supplied to' the mlcrospores. The plasmodlal magses were apparently
formed by ev01v1ng ‘such an excessive protoplasm- from the enlarged - ‘
tapetum.a In appearance, ‘these | plasmodlal masses. seemed to digest . the X
mierOSpores through cevering them with a lengthened pseudopodlal :cyto=
plasm., At last, no pollen grains were found: to exist in such an anther -
cavity. The flowers with such anthers never: exserted their anthers.
The plant was completely male sterile. It may therefore be concluded °
that the male ster ili‘by 1s oonditionod by the ‘abuormal: behavior of
the tapetum . _ A

T. Sutd
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NORTH CAROLINA STATE COLLEGE
. Raleigh, North Carolina .
Department of Experimental Statistics

1. Estima£e5;6f gehetic variance components in two_open-pollinated
varieties and populations derived from the cross between them,

Estimates of the genetic variance components based on two years
data have been obtained for the Fp generation of the cross of the Jarvis
and Indian Chief open-pollinated. varieties of corn., These estimates and
those made earlier on the parent varieties and F1 of the variety cross
are given below. _

Estimates of Genetic Variances_1956-1957

e Mean Yield
Population ‘ \ _ Male Female 1bs./plot
Intre-verfety . .
Jarvis o » 00101 .00093. 520
Indian Chlef .00057 .00082 ‘
,Inter-Va;;gzz | ;;, d '  | ‘ | _
 Jarvis ¥ Indien Chief . .00036 - -.00078‘; o can
. Tndien Ohief x Jarvis ~ .00038  .00052 <587
Advanced Generation Variety Cross
" (Jarvis x Indian Chief) Fa v L
1956 IEERREE - .00 L0013 5 0
1957 . w0014 L0016 %

Although the variance ‘estimates for the dlfferent populatlons were
obtained in different years, it is not likely that the differences in
the genetic variances of the three kinds of populations are due to
environmental differences. The genetic variance of the Fq cross be-
tween the varieties is less than the intra-variety estimates, which is
compatible with the partial to complete dominance hypothesis for the
explanation of gene action conditioning the expression of yield.

The estimate of the genetic variance of the (Jarvis x Indian Chief)
Fp is considerably greater than any of the other estimates. In fact,
the estimates of the male component for this population is the highest
estimate obtained to date from: papulatlons involv1ng these varieties.
This suggests that a 20% increase in yield is possible by selecting
and intercrossing the superior 5% of the (Jarvis x Indian Chief) Fo
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progenies. The relatively high genetic varisnée'and mean yield of this
population provides indications that such material may have potential
value that has not been exploited in ‘the breeding programs.

. ... B F.Robinson
=l 0Gy G4 Cockerham.-.
e Ry B MO e
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_NORTH CAROLINA STATE COLLEGE
Raleigh, North Carolina
Department of Field Crops

1. Broun spot resistance in corn.

“ Individusl inbred, Fq, F3, By and By, corn plants were inoculated

with brown spot (Physoderma maydis Miyabe) and rated for disease symp-

toms in three envirorments (i.e., one location in 1956 and-two locations
in 1957). Double cross plants were also grown and rated. . = %

Three groups were studied. Group 06 consisted of six inbreds and
all possible sub-populations (15 Fq, Fp, By and B, combingtions). :Group
08 consisted of eight inbreds (six common to group 06) and all possible
sub-populations (28 Fq, Fp, By and By combinationg). ' Group 11 consisted
of eleven inbreds (six common to group 08 and four cémmon to both 06 and
08) and all possible Fq's. et o

The following mean number of plants were observed for each combi-
nation in each indicated sub-population in each group: :

Group Inbreds F4q Fy B4 82 |

.Group 11" .80 - 87T . = e

For exanple.in group 06, 83 plants vere rated of each of the six
inbreds, and 92 Fq plants were rated of each of the 15 possible Fq's.
. The ‘féilowing;.ééhpiﬁsliohé:ﬁéré, d:;\a_wﬁr:v :  S
" 1) Py plants vere found to. be approximately 13 percent more sus-
ceptible than inbred plants.when compared on the same rating scale.

2) In 98 com;pé‘riédnsa of Fq 1g within'bred parentS, ten were more
resistant than either inbred parent and 43 were more suseeptible,.
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3) Significant and positive correlations were found between mid-
parent and Fq means (.7526, .4214 end L5711).

L) Significant and positive correlations were found between inbred
mesns and "general inbred means" in two groups (.8665 and .6551) and
nonsignificant but positive in a third group (.5274). "General inbred
mean” is mean performance of an inbred in F4 crosses. o

5) Predicted double cross performance was correlated with actual
performance. Three prediction methods were used: Jenkins' methods
B and C and inbred method E. Method C gave the highest‘correlatiOns
and inbred method E, in general, gave the poorest.

6) Components of variance were estimated from Fq data in diallel
cross analysis., General combining ability was found to be approximately
twice the size of specific combining ability in two groups and equal
in size in a third group. Additive variance (assuming no epistasis)
was found to exceed dominance variance by 1,60, 4.68 and 5.38 times in
three groups, respectively. Partial dominance was indicated in two
groups and over dominance in a third group. The diallel procedure was
used as developed by Matzinger and Kempthorne (Genetics 41: 822-833.
1956). The inbred lines in each group were not random lines from a
random mating population, an assumption required by the analysis. It
seemed worthwhile, however, to complete the analysis and to interpret
the estimates with caution. S

7) Constant parent regression analysis'as proposed by Hull gave
results indicating partial dominance. ‘

8) Heritabilities estimated from Fp and backcross data ranged up
to 66.8 percent; however, only 60 percent of the estimates were posi-
tive. Mean heritability was approximately 21 percent when the negative
estimates were assumed to be zero. o ‘

D. L. Thempson
R. H. Moll
J. O. Rawlings

OAK RIDGE NATTONAL LABORATORY'
Biology Division
Oak Ridge, Tennessee

1. Temperature mutant.

A new allele of the gt gene has been found, which manifests its
mutant effect only in the endosperm. This allele, designated st®,

10perated by Union Carbide Corporation for the United States Atomic
Energy Commission.
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shows dominance over gt. When gt®/st® plants are grown in the field

in the summer and selfed, every kernel shows the mutant phenotype, i.e.,
scarring and " variegation for those endosperm markers that are present

in the heterozygous condition., However, when sib plants are grown in.
the greenhouse in the winter, the kernels produced are completely normal
in phenotype. If these normal appearing kernels are planted in the field
the following summer, the extreme mutant phenotype is again expressed. -
Plants homozygous for st® were grown in a light chamber that simulated -
the long day conditions of the field (16 hr, day) and the low temperature
of the greenhouse (70€F), to distinguish between an effect of temperature
and length of day. The kernels produced were completely normal. A. sib
plant was grown in the light chamber under the same conditions except
that, after pollination, a heating pad was wrapped around the ear shoot,
which raised the daytime temperature in that region of the plant to
approximately 90°F. The progeny kernels of this plant showed the mutant
phenotype, These experiments indicate that this allele is temperature
sensitive with the mutant phenotype expressed only at the high
temperatures.',.

2, A new-muggble alle at the c ;ocu o

In recent years OM.N L. 30) we have studied a spontaneously occur-
ring mutational system at the ¢ locus. This highly mutable recessive '
gene, cM, mutates to both G and to a stable ¢. The mutations occur at
many stages in the development of the plant, “in the sporophyte and
gemetophyte, as well as in the endosperm. The size of the mutated
areas varies from .only a few cells on a kernel to large sectors on the
ear, which include a ‘large number of kernels. Mutations to ¢ are about
four times as frequent as those to . The germinal ‘changes to both C
and ¢ are completely stable in subsequsnt crosses, The mutations are
not associated with chromosomsl aberrations. No aberrations are found
in the progeny of mutated kernels and there is an absence of variegation
within the mutated areas on the kernels for either C itself or any other
markers more. proximally placed on the short arm of chromosome 9. Link-
age relationships indicate that the mutability of c® is autonomously
controlled. It is completely independent of the Ac-gg system.

The ¢™ gene is stable in the zygote., This condition persists
until scme time during ontogeny when the gene becomes unstable and free
to mutate. At fertilization, those genes in the zygotes that had not
as yet mutated to either C or to the stable ¢ revert to the stable
cordition and the cycle is repeated, waever, the unstable condition
persists in the endosperm resulting in frequent,somatic mutatipns.

Three states of the c™ gene are found regarding the stage in
ontogeny at which tlme the gene becames unstable,
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A. A late sfate where mutations occur only after fertilization.

B, An intermediate state where the_gm gene becomes unstable some
time around meiosis. Up to about 10% of the kernels in the colored
class are self-colored, occurring singly on the ears.

C. An early state where this gene becomes unstable in the young
sporophyte. While the majority of the colored kernels on such ears
are self-colored, arising in sectors, both singly occurring self-colored
kernels and variegated kernels are found indicating late mutations of
genes that had not mutated earlier.

Of the three, the late mutating stage is the most stable showing
only infrequent shifts to one of the other states, o

Drew Schwartz

THE PENNSYLVANIA STATE UNIVERSITY
University Park, Pennsylvania
Department of Agronomy

1. Segregation sbsence.

An aberrant of ¢ 103 with darker leaf color and without the typical
faint longitudinal striping common in sections of this state with this
inbred is now known as Pa C 103 g (g for green). In 1956, in an
extremely small population, a few plants had the upper leaves failing
t0 unroll from around. the tassel. The single-cross C 103 x Pa G 103g
in 1956 and 1957 exhibited a small amount of vigor, but this vigor in
no way approached expected, probably eliminating the possibility of
an outcross. : o ' S

The single-cross, Fz, and BCq generations in both directions (with
reciprocals) were hand planted in unthinned observation populations
of from 400 to 600 individuals at Hershey (Pa.) in 1957 along with the
two 1ines. Observations were periodic until after silking.in this-
dry year. = : : , : .

Pedigree | o ;ggg;gbéervatibns}
¢ 103. ' - . 100% light green color, slight:
S ‘ o longitudinal striping R
Pa C 103g o . 100% dark green color, striping
T ) ‘ ‘ '*‘aﬁéent . SREEARE
€ 103 x Pa C 103g - . 100% similar to Pa G103g -

Pa C 103g x C 103 . ' 100% similar to Pa C 103g -
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+APa 54 x Pa 11) (Pa 32 x Pa 33), Pa 602 (Ind WE 9 x Oh 51A) (I11 A x i
W 22), and Oh W64 (Ind WE 9% Oh 51A) (Oh 43 x Oh 45); and the eight-

‘Pediggee R '~ leaf Observations

(C 103 x Pa C 103g) seifed once  100% similar to Pa C 103g
(Pa C 103g x C 103) selfed once 100% similar‘tq“PavC 103g

- (C 103 x Pa G 103g)C 103 100% similar to Pa C 103g
16103 (G103 x Pa C 103g) = 100% similar to Pa C 103g
. (€103 x Pa G 103g)Pa C 103g:° . 100% similar to Pa C 103g - =
Pa G 103g (C 103 x Pa C 103g) 100% similar to Pa c103g -

- It has been suggested for mumerous reasons that the Jeaf color
and striping of C 103 in this area is possibly due to low magnesium o
nutrition., Due to the location of this observation area on a subsoil

area with better magnesium supply, it is suggested that the results
are not conclusive,

o MArreswnwrdea Assrs na +he

2. Preliminary tests to detect non-allelic gene interaction (Epistesis)
in four-way and eight-way hybrids., . =~ = '

ALLE DOV e e L rn e

Using the method L. F. Bauman described at the 1956 Annual Meeting
of the American Society of Agronomy in which the deviation of a single~ »
cross X tester from the average of the two inbreds X tester is a measure »n
of the amount of epistasis present in the single-cross, appropriate |
crosses were made with material of current commercial interest in this
state, - . o ' ‘ o

YT "

s

_ Two ‘tester inbreds ‘(4 158 and W 153R) were used with thé single-
crosses (Pa 5.'x Pa 11), (Pa 32 x Pa 33), (Ind'Wf 9 x Oh 514), .
(N2 A'x W 22), and (Oh 43 x Oh 45); the four-way hybrids Pa 44l

- e

way hybrids (Pa 444 x Pa 602) and (Pa 444 x Oh W 64). Testing was at -

. . three locations representing extremes in s0il and ecology within the :ﬁ |
- appropriate maturity range in this state. "The 1957 testing year was 1
- extremely dry on two of the three locations. =~ - R

Tester parent was found to exhibit a'profound effect on the .
measurement of epistatic deviations. Major location effects both as 1
to extent and direction of the epistatic deviation were found in some 1
cases; in others the epistatic deviations were remarkably uniform.in '

_size and direction from location to location. Every four-way and ]
‘eight-way hybrid showed significant epistatic deviation for one or . . '

. more characters with one or:both: testers. The characters and hybrids
in combined total exhibited significant epistatic deviations in 25% of

the four-way hybrid cases and 69% of the eight-way hybrid cases. Dis- _
regarding direction, the extent of the average epistatic deviation was g
uniformly greater with fewer lines:involved, with the exception of - i
ear length, " (See table 1 on following page.) e RN

G. W, Gorsline
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UNIVERSITY CF THE PHILIPPINES
College of Agriculture = .
Central Experiment Station - -
College, laguna, Philippines

I 1. Corn:breeding report from the Philipp_ig_e}_s‘.‘] .

. a. Philippine Hybrids - Four locally developed hybrids, three '
yellow flint and one white flint were approved by the Philippine Seed '
i Board for distribution to Filipino farmers in 1956, These hybrids

( outyielded- significantly the best open-pollinated variety in the -
country by about 30% or yielding on the average 60 to 70 cavans per
hectare. last year two farmer cooperators were approved by the Seed
Board to produce commercially hybrid corn seed for distribution.

. -Five new outstanding experimental yellow flint-hybrids will be 0
recommended soon to the Philippine Seed Board. The results of féur . -
seasons of regional tests indicated a highly significant difference -
when compared with the best open-pollinated yellow flint veriety

(College Yellow Flint). v :

. be The Search for Downy Mildew Resistant Lines - Downy mildew,

a fungus disease caused by two species of Sclerospora of the family
Peronosporacese is causing serious damage to corn crops in some regions’
of the Philippines. It decreases considerably corn yields and in many
cases virtually wipes out corn fields. The morphological characteris-
tics and pathogenecity of :the organism has ‘been studied thoroughly but
no successful’ control measure has been found effective in combating

the disease.!. ' - :

i A1l of the available inbred.lines, single crosses and double .
crosses .of  yéllow and white :flint corn of the College of Agriculture’ .
were tested for resistance to downy mildew (Sclerospora philippinénsis
Weston for Luzon Island and §. spontanea Weston for the Visayan I&lands)
s in the wet season of 1956. Artificial inoculation was done to supple-

@ent.théﬁnatyral infestation of the fungus.. Two replications. were used.

I ; ’Disease;bbséfvationsvﬁeie aibitrarily,classified into;se#en groupé,

namely:
ﬂ} L | Grouﬁl Description ;f  Per_cent infecﬁion
| ' I Totally free L o
S O Very slightly infecte o 1-9
IILT  Slightly infected - 10 - 29

I TThe’corn'breédihgi§r§gram'is being undertaken with the assistance of
* ‘the Cornell visiting professor.at the College of Agriculture, Univer- '

'sity of the Philippines.
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Group Description Per cent infection
v Moderately infected 30 - 69 )
v Highly infected - - 70 - 89
VI Very highly infected. @~ . 90 - 99
VII Totally infected - 100

Six inbred lines (five white flint inbreds and one yellow flint
inbred) were found totally free from downy mildew infection. Similar
results were obtained for two seasons., It seems that "near immunity"
is easier to get among white-endosperm lines than among yellow-endosperm
inbred lines. o :

The test for specific combining ability of the resistant lines is
the next step to be undertaken. This season these inbred lines will
be crossed with the high combining parental single crosses that are:
involved in the Philippine hybrids. '

Crosses between resistant and susceptible inbred lines were being
made this season to study the mode of inheritance of resistance to
downy mildew. ‘

D. L. Umali
0. Q. Ballesteros

PIONEER HI-BRED CCRN COMPANY
Department of Plant Breeding
Johnston, Iowa

1. Characterization of sterility-inducing cytoplasms.

The WF9 genotype has been transferred by backcrossing to 12 sepa-
rate isolations of sterile cytoplasm. WF9 is sterile, or nearly so, ‘
-in all of these cytoplasms. Each type of sterile WF9 was crossed to
4 inbred lines: BH2, CE1, F5DD1 and C25-13, Pollen fertility of these
F4 hybrids at Johnston, Iowa in 1957 is shown in the table on the next
page . oo . .

On the basis of ‘these results it would seem that each of the new -
sources of sterile cytoplasm is identical either to the USDA or to the
Texas type of sterile cytoplasm. It is possible, of course, that
crosses with some other inbred may differentiate some of these cyto-
plasms from the type with which they now seem to be identical. If they
cannot be so differentiated, however, it would seem that (1) only two
possible types of "mutation" of normal cytoplasm to a sterility inducing
type have been found, among 12 separate isolations, or (2) the two types
of sterile cytoplasm trace back to two separate introductions of foreign
eytoplasm (as from closely related species) into the maize genotype.
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Cytoplasm ° .. . Male Parent - Origin of Cytoplasm
BH2 CEl FSDD]  C25-13 :
Pollen Fertility

Teopbd x iojap

USDA (Jones)  F F s s

Texas (Jones) F S . F s . Golden June . :

Texas (Rogers)  F | s . F 8 Golden June A
No. 4 F 'F 8§ 8  ERF Camposite (Pioneer)
No. 5 F F S S Honey June

No. 6 it F S S BRC Composite (Pioneer)
No. 7 FF .8 S .BRC

No. 8 . F F S s BRC

No. 9 - s F - BRC

No. 10 F F s s BRG

No. 11 - S F - BRC

No. 12 F S F S BRC

No, 13 - F S - BRC

¥ - fértile, S - sterile
*%* Cross not grown

Donald N. Duvick

2. An_extreme nuclear-cxtoplaémic interaction.

In a set of some twenty pop corn Fq hybrids grown in yield test in
Ohio in 1955 it was observed that each of two hybrids resulted in gero
yield while the average yield of the remaining hybrids in the test was
approximately 65 bushels per acre, To those accustomed to expect heter-
osis in P4 crosses of unrelated 1ines, this is an exceptional phenomenon,
These two crosses had one inbred line (P2-5-1-X) in common and in both
crosses P2-5-1-X was used as the maternal parent. The following year
P2-5-1-X was crossed reciprocally with four unrelated lines, two of
which were dents and two pops. The resulting hybrids were compared in -
observation plantings in 1957. In all ceges, hybrids involving
P2-5+1-X ag a seed parent were completely devoid of vigor, i.e., they
exhibited less vigor than the weaker of the inbred parents; the leaves. -
were characterized by an abnormal striping (resembling somewhat certain
virus.effects) and most of the plants were partially pollen sterile. -
Reciprocal ‘crosses, .on the other hand, exhibited normal hybrid vigor
and phenotype,. Thus, on the basis of these limited data, it would seem

that P2~5-1-X is Gharacterized by cytoplasm which is highly incompatible
with nuclei of the strains with which it has been tested, It is, there-
fore, another example of cytoplasmic inheritance but one with drastic




o
n,

_ phenotypic effect. It is interesting to note that P2-5-1-X itse)lf shows
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some leaf striping abnormality but it is much less pronounced in the.

line than in its crosses in which P2-5-1-X is used as seed parent., . .
P2-5-1-X possesses as much vigor as might bevexpectedifrom.most¢rela-[.
tively homozygous lines. . SRR

Several sgimilar cases of maternally inherited loss-of vigor
characterized by similar phenotypic alterations have been found in WF9,
WF9S, WF9T and in several hybrids or segregating populations of hybrids
of WF9, WF9S and WFYT with other jnbreds. Some of these types have
been extremely variable in expression, but it has not yet been possible
to determine whether this veriability is due %o a “mutability" of the
cytoplasm or whether it is due to segregation of "resistant". and Yeus-.
ceptible" genotypes, with respect to the cytoplasm, One strain of this
type has been backcrossed, as male, to a normal appearing strain of WF9
foratWO-generations;‘the'backcrossed plants as yet show no sign of the
vigor reduction:or striping characteristic of the male parent..

William L. Brown
Donald N, Duvick °

. PURDUE UNIVERSTTY
o . . ‘lafayette, Indiana 53
Department of Botany and Plant Pathology

1, vﬁghgxg_ﬁgansplantaﬁioh in cofn.

Hall reported in Hereditas (195) that crossability between wheat -
and rye could be increased if the wheat plants used for the crosses grew
from embryos which were transplanted onto rye endosperm. The wheat
transplanted onto rye endosperm and pollinated with rye pollen produced
gbout 5 times as many hybrid kernels as the wheat transplanted on wheat
endosperm. This result encouraged me to investigate the effect of
embryo transplantation on. crossability between a dent-sterile popcorn
and a dent corn inbred. Thgdrelativelease,gf,controllcd;ppllination,
the large number of seeds on’a single ear of corn, the large seed and
ease in grafting would make this investigation easier than the wheat

and rye experiment,

A technique was developed for transplanting an embryo from one seed

to another. The seed is soaked in water ntil the embryo and the endo-
sperm can be separated with the least damage. The length of time of
soaking depends on the corn variety. Tn this experiment, 149-5AA was
soaked for 15 hours and L1317 for 12 hours. Corn starch paste, a rubber
band, and a splint were used to hold the grafted seed together, The
grafted seeds were planted in sterilized soil in small pots in the
greenhouse within one hour after grafting.




‘Table 1. Visble plants resulting from grafted seeds. -
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© 1 1317, a dent inbred, and 149-5A4, a dent-sterile. popeorn, ‘were used.
The former is'ga/ga in genotype and the latter GaS/GaS. None or few
seeds-are produced when 149-5AA is used as-'a seed parent and pollinated
by L 317, Full seed set ' results when 1317 s the female is pollinated
by 149-54A. ‘ . R e

o Ipe fo116ﬁing tpéhéﬁl&ﬁ?étibhs were made: - -

1) 1317 grafted on 149-5AA endospern (D/P) - - -
. “2) “149-5AA grafted on 149-5AA ‘endosperm (B/P) ~ . .
. 73) 149-5AA grafted on 1317 endosperm (P/D): -

For edse in further discussioi the symbols listed above will be used to
:efer'tgiﬁhé_variéus‘grafted“types. B S R R

© The Fate of germination in grafted seeds is slower than non-grafted QB
seeds, The grafted’seéds germinated within 7-10 days:while the non- :
grafted germinated 3-4 days after planting,

The' P/P grafts have a high percentage of viable plants while the
P/D grafts have a very low percentage, indicating a certain kind of
inhibition or incompatability between the embryo and the endosperm of
the two different varieties, The inhibition is only in one direction
because the D/P group showed & much ‘higher percentage of viable plants
(See table 1). The cause of the unilateral inhibition 4s not yet known,

It is intefestiﬁg to note that the dent-sterile pﬁpcorn which will
not set seed with dent corn pollen produces few viable plants when its
embryos are grafted onto dent corn endosperms. :Whether this inhibition

has any relationship to the constitution of the plants at the GaS/ga
locus is a matter for:speculation. Experiments are in progress to

.‘attempt to gain evidence onthis: point. :

No. of T Rt
Kind of Grafted - Viable = ' Vigble ' - . -
| Grefting ' Seeds’  Plants ' Plants

: D/P o : 36 - X FER 58.3‘ T
D/P 30 14 e
D/P 45 25 55.5
D/P S 45 ' ;23. 7 :;f‘;:62:.i2 o
B/P 05T T 99T g g s
P/D . . 100 : . <,>,: P ﬁ .. R 630‘N: ; :-. P N
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I Another interesting observation is the height of plants from the
| P/P and P/D grafts, The rate of growth of the two types was signifi-

‘4 cantly different from early seedling stage until before maturity.

i However, the differénce is not sighificant at maturity (See Table 2).

H;‘; The few P/D grafts that grew to maturity showed a much slower:-early
ok growth rate than the P/P grafts, indicating possibly a lingering of the

effect responsible for the.low rate of geérmination.: At ‘seedling stage,

it the P/D grafts were about one-half of the height of 'P/P grafts and
about the same height at maturity. Thus the factor responsible for the
slow early growth of plants from the “P/D grafts does not affect the
later stages. P e T e

i Table 2. Plant heights in cms. of P/P and P/D at
‘ " various time intervals after plantings,

Munberofnays o S i
After Planting @ P/D Co P/P t-test .

| 12 - e 5:55 0 13,40 o 10,97
| 19 © 16,10 34,19 8.8
| 33 . 4025 . 645 6,12%*

L7 . . 50,75 75.25 6458 .
58 .- a2 79,25 7. 105,87 - . - 6,85%%

67: . 109.87 116,25~ 1.91- .

86 T 160.75 X 163,62 052"

i - not significant at 5% level.
| - ** gignificant at 1% level. .
Crosses were made using D/P (1317 on 149-5A8) .and non-grafted 1317
as pollen parents on grafted and ungrafted 149-5AA. Equal numbers of
i crosses of these pollen parents on 149-5AA were made at the same time
it to eliminate envirommental influence in comparing the effect of the
‘ | two pollen parents. The -total average difference is not significant
| in any cross (See Table 3). -Thus, the embryo transplantation didn't
result in any increase in crossability between 149-5AA and I317. :

L ARy

| .. ... . . vVirgilio R. Carangal

| (e - . g - s T B

“ 2. The effect of Pt on tassel development. : |

L In reporting on Pt (A.J.B., 1954, Vel. 41), it vas remerked that

i Pt surprisingly did not apparently affect tassel development in spite

R ‘ y v :
3 of its extreme effect on ear development. Since that time it has. been
! found that in certain genetic backgrounds, the tassels of Pt plants -
. may be drastically altered. The commonest effect within a spikelet is

a proliferation of pistillate tissue produced by the meristem cutting
off new rings of tissue sx_zccessivevly, at vijhs: periphery. Each ring may °

i
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produce a silk although not necessarily. This is analogous to the
conmonest effect produced in Pt ears. v . _

~ When both tassel and ear are affected, there is general agreement
between the severity of the effect on both. And when the phenotype of
the ear is "inhibited" as is the case with meny Pt/Pt plants, then the
tassel also shows some degree of inhibition, i.e. restricted spikelet
development. .

The genetic background in which the effects of Pt are extended to
the tassel has not been characterized although it is probably not

complex. The best source was the linkage tester for Chr, 8 carrying
i, ¥4¢» msg which was obtained from the Coop (50-55).

Oliver E. Nelson, Jr.

3., Double mutants in the chromosomal vieinity of a mutable locus.

The mutable allele aPm produces a high rate of mutation at the A4
locus (News Ietter 30: 111). This allele mutates both somatically and
germinally so that deep, pale, light pale and colorless levels of
anthocyanin pigmentation are expressed in the aleurone tissue. The
alleles produced by germinal mutation vary in stability from stable
(a?S, no mutants in 30,000 tested gametes) to moderate stability
(b1, 1 mutant per 13,000 gametes) to moderate mutability (A, 1 mutant
per 4,000 gametes) to instability as marked as that in the parent
allele.- ' ' e

Four of these new deep alleles, six new pale alleles, and four of
the colorless alleles were examined for rates of mutation to stable
alleles giving different levels of aleurone pigmentation. The results
are given in Table 1, Two cases of coineident mutations at two loci . :
occurred among the 158 mutants. In these cases the deep (A%) and the
pale (a21) alleles mutated to alleles expressing the colorless level .
while the adjacent dominant shrunken-2 allele assumed the recessive

form. These mutants will be designated ;f;f- and —&- respectively.

. ] . L —. 8hey -a -‘2 . :
Ope}of‘these‘mutants,’;rgﬁ—, has been tested further and has been shown
o0 behave in.a memner simifar to that of “the a-X1 mutant of Stadler
and Roman, A v . e

Although there is no visible indication of pollen sbnormality in
plants heterozygous for the double mutant (g shy /‘;‘iﬁ;)‘, the transmission
of the microgametophyte carrying éfgﬁa.is reduced. .~Table 2 shows a good

deal of variation in the degree of transmission among the different
cultures. The average per cent of normal transmission for these five
cultures is 44. SR :
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Table 1. Rates of mutation in alleles derived from gPm,

Allele tested  Gametes tested  Stable Mutants . Rate of Mutation |

R ,'_" ~ _;_30538“;*:” D e e | |
a’ 29,521
W e

P2 20 I

]
B
n

24,010

-
-
3
Lr ]

ek 24,010 |
P332 tper 21,196
26,540 .

. 1 per 13 270
R

4 per 4,547 .

2 s Ctper 305

—~d

IV 172 1465.;?.:, w0 per 2,880
Leh s L 15 dper 1,501

Table’ ;2. Male transmlssion of """ﬁ"‘ 4n competition With b1 Shg as - ‘: at
_ measured by percentage of normal transmission. ‘ !

R U el i Total . .. --;»_;?:»-»f; A of %of nermal
Cross ... - kermels Shy ishy ' shy transmissmn

.Adsh:’/Adshz x ab‘ Shz/a"‘sﬁ‘ 1722 1343 319 22 A A ;
Casmh el m en 22 % u S
& shp/h sy x ab18h2/"“"a . 18 2 366 @ 4B
a shy/a shy x amShz/E'EEE sois zer w120 W

a shy/a shzxab1Sh2/§—§T15 1998 1634 364 18- 237
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. = Transmission.of g*gﬁ- through the megagametophyte was found to be .
— - normal. Data on this ; poznt are available by making use of the indbility
on - of the double mutant to dot in the presence of the gene Dt. Five ears
resulting from the cross -—-E-/e shydt/dt x a 1Sh2/a 1Sh2 t/Dt produced

1084 kernels, 402 of which had dots. Independent data from closely
related material show that only 70% of the endosperms of the constitution

2 shy/a shy/a Shy, Dt/dt/dt actually dot, If the 402 dotted kernels

make up 70% of the a sho gametes, then the total number of kernels
cerrying a gh, is 5. Hence the a shg/e shg/e 1Sh2, Dt/dt/dt endosperms

meke up 52.8% of the total, and the. carrylng gametes make up 47.2%
of the total functional gametes.

sl

' f% f - “The similarities between ;h and a~Xﬂ may be summarized as
_ f‘ollows' | 2 252

1) Both have reduced male transmiss1on.

E 1 1 2) Different stocks give rise to wlde dlfferences in degree of |
- 1 ] ‘ ' reductlon of male transmission.

‘ | : v3)"Both have normal egg transmission. ,’
A ] fﬁ o 4)~"Both-are unable to dot in the presence of Dt.

- ; 2 ©5) In both cases homozY€°tes are lethal.

=

l 1 3 6) The A{ and§_132 loci are included_inlboth-cases.

- i ] The question arises whether these mutations are actually deficiencies
m— . i as in the case of a=X1 or whether they are regions inactivated by the
3 3 adjacent mutable locus. No conclusive evidence on this point is avail-
1 4 able, but small scale tests have failed to reveal reverse mutations at
| f either the A4 or Sh2 loous. .

— f ] Double mutants of thls type are expected under the following hypo-
on 1 g thetical model for the structure of apm ~In this scheme the components
—— of gPl are: B, the deep pigment producing factor, g, the unit respon-

f@ f. sible for pale pigmentation, Eb, the dominant brown pericarp factor, 5
? . and M, the mutability factor. These components are arranged in the |
following order'

O 2 Tt is assumed that the mutability factor involved here, like others
e 1 ' more thoroughly studied, is capable of inhibition of adjacent loci, and
T 4 that this capacity to inhibit may spreed along the chromosome in either -
direction. Further it is assumed that when two genes are inhibited in

"
il
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this manmner, all loc1 between them on the chromosome will also be
‘1nactivated . . . - A : -

The possﬂ:le ei‘fec'hs that var:Lous types of inhlbltlon by M might
produce are' ' -

Iggctivatlon of NﬁtéﬁtjProduced ’, : ,'Freguencx'of this Mutation
M 7 Steble, ‘pale, dominant) - '
- brown pericarp, Shg)v’ O ‘
B e ) o .-u _Frequent'
gM Stable, pale, dominant): : .
brown pericarp, Shy)
Ma , Stable, deep, dominant ‘No occurrence. (In very similar

‘brown pericarp, Shy --material, M.:G. Nuffer has found
“ - this type of mutant which, ‘how-
ever, is somewhat mutable.)

Stable, deep red o Nine cases
© " pericarp, Shz R ; '

Stable, deep, red Several deep gmg kernels arose in
pericarp, shy - ~ crossés of a ¥ shy/ashy'x a shz/
a shy but were discarded as
probable contaminations. (No

analys:Ls of perlcarp constltutlon.) '

Stable, colorless, domi- Seven cases
© nant brown pericarp, - oL e .

Sha L

Stable, colorless, re- -
~ cessive brown
~ pericarp, Shy

Stable, colorless, Two cases (Not yet é.nalyzéd for
recessive brown - ° ‘“pericarp constitution.)
' pericarp, shy e b o -

Critical types of mutation wh.tch could not be explained by this
hypothe51s ares .
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Mutant Type Requires
S . ' +  Inactivation - Intermediate
' ' of -~ . Components
| Unaffected.
Stable, pale, recessive brown B M -,Pb | a '
pericarp, Shy . -
Sfable,,déep, dominant brown Ma - Shz PP
- pericarp, shy S ,
Stable, pale, dominant brown B M- - Shy a Pb
pericarp, shj '
Stable, paie,areééssive brown | g M- PP Sh2‘> a
‘pericarp, Shz'- R .
Stable, éolbrless, dominant . *13 H & - shy PP

brown pericarp, shp

 None of these critical types have been found as yet, but an exten-

sive program for their detection is underway.

- D. L. Richardson

UNIVERSITY OF PRETORIA
- South Africa
Department of Genetics
1. Competitive growth of pollen tubes in maize.
In this prelimiﬁary invéstigatidﬁ the possibility’was considered

.whether there is a relation between combining ability and pollen tube

growth.

. :'Théﬁéxpefimentalfﬁrécedure_waéﬁtbfmix equal quantities of pollen
of yellow and white seeded inbreds obtained from 15-20 plants in each
case .and -to use this mixture to pollinate different white seeded in-

‘breds and the .wliite seeded variety Potchefstroom Pearl. The sources
‘of pollen were the well known American inbreds K 64, 33-16 and Hy and

the South Africen inbred A 413, all known for their good combining
ability. In addition five local yellow inbreds-and a white inbred P 697
21l of unknown combining ability, and the white inbreds F60 and E58 of
known weak combining ability were used as pollen parents. The maternal
parents were the inbreds K64, 33-16, E58 and F60 all of known combining

ability and 20 other white inbreds of unknown combining ability. -

Pollen mixtures of the good white combiner K64 with different yellow
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inbreds of unknown combining ability or with the yellow good combiner
Hy were used to pollinate the white maternal parents named above., A
consistent and significant excess of white seed was obtained throughout
where equal mmbers of yellow and white kernels were expected. Similar
results were observed wheré Hy (yellow seeded) was used in pollen )
mixtures with the weak combiners F60 and E58, but in these cases there
were consistent and significant excesses of yellow seed. The combi-,
nation however of Hy with P697 using the same pollen sample on 7"
different white inbreds in four cases yielded a distinct superlority
of Hy and in three cases a slight superlority of P697 depending on the
maternal parent used in the crosses,

In crosses where the yellow lﬁbreds Hy and A413, known for thelr
superior combining ability, were used in pollen mixtures with the
variety Potchefstroom Pearl, the varietal pollen proved ‘to be signifi-
cantly superior as was reflected by the far greater number of white
seeds formed. Since varietal pollen is composed of a 'great dlver31ty
of genetic types, there was an opportunity for gametic selection which
could explain its apparent superiority.

Where the wesk white combiners F60 and E58 vere-used in pollen
mixtures with the yellow inbreds of unknown combining ability, some "
combinations gave a significant preponderance of white seeds and other
combinations of preponderance of yellow seed with similaer maternal
parents. This would suggest that F60 and E58 are superior to some of -
these yellow inbreds and inferior to the others tested.

If unequal pollen mixtures had‘caused the deviations from an
expected equality of the numbers of yellow and white seeds a consistency
in the results would have been expected when the seme sample of pollen
was used in different crosses. A wide variation, however, was obtained,
differing characteristically accordlng to the maternal inbred used
indicating that a deficiendy in.the.pollen mixture .Gould not have been
the sole cause, and that other factors are 1nvolved.

The good white combiner 33-16 reacts the same as K64 when used as
the maternal parent, but shows z striking exception when used as a
pollen parent. 6 Six different pollen mixtures of 33-16 and yellow in-
breds of good, weak and unknown comblnlng ability used to pollinate 18
different white inbreds yielded a conszstent and ‘significant- deficiency
of white seed. On these ears the ratio of” yellow to white differed
widely from equallty, ‘ranging from 3:1-t6 as'much as 32:1; This ¢ould
not have been due to pollen sterllity since in the absence ‘of competi-

m,,tlon ‘with pollen from other sources 33-16 pollen produced well filled

ears. Josephson and Jenkins (J. 'of Agron 40: 267-274; 1948) reported
that 33-16, when used in crosses, transmitted male stérility to its-
”‘progeny maternally through its cytoplasm hiit apparently ‘not through its
~'pollen, It seems likely that 33-16 cytoplasm present in its pollen -
tubes is responsible for the apparent deficient growth of such pollen.
tubes as is indicated by ‘the deficiency of white seed in'the crosses

|
‘[’
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reported above. Since seed of reciprocal crosses is gvaiiableu e
.,be-possiblento test the genic or cytoplasmic nature of this phe non.

- combining ability and pollen tube growth, final conclusions must await

exists it should be a great help in the evaluation of inbred lines for

recessive gene (la).
‘gibberellic acid. Reports irdicate it differs physiologically from most

. much.more than most other auxins, as evidenced by increases in height,

© redistribution of ‘auxins in lazy stems is reversed from normal hori-

. three stages of growth. (1) a .5 percent gibberellic acid - lanolin
- paste ‘was applied to the cotyledonary node and coleoptile of the embryo

Although the results suggest that there may be a.rslatiqn:béfﬁeén'

théwiesults,ofgactual,yield_tests'of.the«crOSSés made. Such results
should become available during -the present seagon, If such a relation

combining ability on an extensive scale and thus help materially. to
speed up the Hybrid Maize Program.
: . : | J.D.J. Hofmeyr

 SOUTH DAKOTA STATE COLLEGE
College Station = Brookings, South Dakota

s v

1., Effects. of gibbéfeilic acid'on.maize plants hoﬁoixgoﬁs ?or»fhe

A compound of,ihierpst to both genetigists”énd physibiégists'is

other suxins in that it is usually much less active in assays based on
response of isolated plant parts, but stimulates growth of intact plants

fresh weight, and dry weight. It has been shown to produce responses
on known gene controlled auxin charscteristics in maize. The present
study wes undertaken to determine if gibberellic acid would affect a
genetically controlled auxin factor where bending of the stem from
perpendicular to horizontal is concerned. The gene in question (1a in
maize), when in the homozygous condition causes an auxin differential
between sides of the stem resulting in a horizontal growth form. The

zontal stems, so that about 55 percent of the auxin moves in the upper

half (Shafer, J., Botanical Gazette 101: 68 '(1-939.).

Gibberellic acid was applied by three types of application and at

at the time the coleoptile broke through the pericarp during germination,
(2) an aqueous solution of gibberellic acid at the concentrntion of .01,
.1 and 1.0 ug. was injected into the stem by use of an ordinary hypo-
dermic needle or sprayed on the leaf surface by using a small atomizer
to previously untreated plants beginning at the fifth leaf stage of
growth and repeating treatments at weekly intervals for a four week
pertod, (3) a .5 percent gibberellic acid-lanolin paste was applied to
previously untreated plants on the under side of the curvature as soon
as bending of the internodes started. This was done by removing a
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inbreds of unknown combining ability or with the yellow good combiner
Hy were used to pollinate the white maternal parents named sbove. A
consistent and significant excess of white seed was obtained throughout
where equal nmumbers of yellow and white kernels were expected. Similar
results were observed wher¢ Hy (yellow seeded) was used in pollen
mixtures with the weak combiners F60 and E58, but in these cases there
were consistent and significant excesses of yellow seed. The combi-
nation however of Hy with P697 using the same pollen sample on 7 -
different white inbreds in four cases yielded a distinct superiority
of Hy and in three cases a slight superiority of P697 depending on the
maternal parent used in the crosses. GO T T e

In crosses where the yellow inbreds Hy and A{13, known for their
superior combining ability, were used in pollen mixtures with the
variety Potchefstroom Pearl, the varietal pollen proved ‘to be signifi-
cantly superior as was reflected by the far greater number of white
seeds formed. Since varietal pollen is composed of a 'great diversity -
of genetic types, there was an opportunity for gametic selection which
could explain its apparent superiority.

Where the weak white combiners F60 and E58 were used in pollen
mixtures with the yellow inbreds of unknown''combining ability, some ' -
combinations gave a significant preponderance of white seeds and other
combinations of preponderance of yellow seed with similar maternal
parents. This would suggest that F60 and E58 are superior to Some of
these yellow inbreds and inferior to the others tested.

If unequal pollen mixtures hadcaused the deviations from an
expected equality of the numbers of yellow and white seeds a consistency
in the results would have been expected when the same sample of pollen
was used in different crosses. A wide variation, however, was obtained,
differing characteristically according to the maternal inbred used '
indicating that a deficiency in.the pollen mixture Gould. not have been
the sole cause, and that other factors are involved.

The good white combiner 33-16 reacts the same as K64 when used ‘as
the maternal parent, but shows a striking exception when used as a
pollen parent. Six different pollen mixtures of 33-16 and yellow in-
breds of good, weak and unknown combining ability used ‘to pollinate 18
different vhite inbreds yielded a consistent and significant -deficiency
of white seed. .On these ears the ratio of yellow to white differed
widely from equality, ranging from 3:1 t6 ‘as’'much as 32:1%  This é6uld
not have been due to pollen sterility since’ in the absence of competi-

- tion with pollen from other sources 33-16 pollen produced well filled
ears, Josephson and Jenkins (J. of Agron 40t 267-274; 1948) reported

that 33-16, when used in crosses, transmitted male stérility-to its
progeny maternally through its cytoplasm but dpparently not through its

~'pollen, Tt seems likely that 33-16 cytoplasm presént in its pollen ° -

tubes is responsible for the apparent deficient growth of such pollen.
tubes as is indicated by the deficiency of white seed in the crosses
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reported above, Since seed of reciprocal crosses is avazlable it should
. be. possible to test the. genic or cytoplasmlc nature of this phenomenon.

Although the results suggest that there may be a. relatlon between

.~ combining. ability and pollen tube growth, final conclusions must await

the results of actual yield tests of the crosses made. Such results
should become available during the present season, If such a relation

~exists it should be a great help in the evaluation of inbred lines for

comblnlng ability on an extensive scale and thus help materially. to
speed up the Hybrid Maize Program.

~ J. D. J. Hofmeyr
SOUTH DAKOTA STATE COLLEGE
College Station - Brookings,'South Dakota

1. Effects glbberellic acld on maize plan hoﬁoéygoﬁs foryﬁhe

recessive g ge ene (1a).

A compound of 1nterest to both genetlcists and phy31ologlsts is

"gibberellic acid. Reports indicate it differs physiologlcally from most

other auxins in that it is usually much less active in assays based on
response of isolated plant parts, but stimulates growth of intact plants

- much.more than most other auxins, as evidenced by -increases in height,

fresh weight, and dry weight. It has been shown .to produce responses
on known -gene controlled auxin characteristics in maize. The present
study was undertaken to determine if gibberellic acid would affect a
genetically controlled auxin’ ‘factor where bendlng of the stem from
perpendicular to horizontal is concerned. The gene in question (1a in
maize), when in the homozygous condition causes an suxin differential
between sides of the stem resulting in a horizontal growth form. The
redistribution of auxins in lazy stems is reversed from normal hori-
gontal stems, so that about 55 percent of the auxin moves in the upper
half (Shai‘er, J., Botanical Gaze‘bte 101: 68 (1939). :

Gibberelllc acmd was applled by three types of appllcatlon gnd at

::,three stages of growth. (1) a .5 percent gibberellic acid - lanolin
- paste ‘was applied to the cotyledonary node and coleoptile of the embryo

at the time the coleoptile broke through the pericarp during germination,
(2) an aqueous solution of gibberellic acid at the concentrntion.of .01,
.1 and 1.0 ug. was injected into the stem by use of an ordirary hypo-
dermic needle or sprayed on the leaf surface by using a small atomizer
to previously untreated plants beginning at the fifth leaf stage of
growth and repeating treatments at weekly intervals for a four week
period, (3) a .5 percent gibberellic acid-lanolin paste was applied to
previously untreated plants on the under side of the curvature as soan
as bending of the internodes started. This was done by removing a
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. Ta
small section of the leaf sheath and applying the paste directly to the , -—
base of the internode. Check plants were maintained for all trials.
' The study showed that gibberellic acid would not overcome the unequal : :
“ balance of' auxin concentration at the base of internodés just above i So
‘the soil surface in lazy corn, even though the acid was applied to the g -
~ side haV1ng the lower natural auxin concentratlon during the bending a To
~stage.” A possible explanation ‘of this may lie in the rapid lateral | Be
transport of gibberellic acid to the higher auxin side. The basis for 3 Er
this explanation would have to be further 1nvest1gated. o |4 e
*3

It was shown, however, that 1eaf and 1nternode tlssue of 1azy
corn elongaté excessively when gibberellic acid’ is applled. There was
indication that very small amounts of the acid, .04 ug./plant are as
effective in bringing this elongation about as are higher concentrations,
4 vg./plant, and that there may not be an inhibitory effect by higher
concentratlons as 1s often evidenced by many auxlns.

Treatments mmbers 1 and 2 brought ‘about excessive elongation of

~ those internodes in corn that normally remain short and below the soil

surface: ‘Normally the second through ‘the fourth or. fifth internodes |

fail to elongate sufficiently to cause this portion.of. the corn stem n '1‘

_to be above the soil surface. It -was found that all internodes above
" the second in treated plants hed elongated Same were found to be

““T”"elght or nine tmmes the normal length. ' 3‘
' 3 . : B A ‘
o Méasurements were made of several 1nternodes. Table 1 presents - R
the’ analysis of data on measurements of the fourth internode follow1ng - r
j‘ingection or spray treatment.‘ o , - - Z
"Table 1. Iength of the fourth internode in cm. following treatment 1 2
.- .. with gibberellic acid by injection or spray. Treatments

o started at f£ifth leaf stage and repeated at weekly intervals
z,,9n same plant for 4 weeks. " . . o
. . S
T Concentratlon : Tota,l amoun'b ._Eg‘th of éth Inter node ‘1n cm. . t
Treatment in ug./plant/. . applied to - ... - - Flants = ﬁ 1
treatment ‘ each plant ~ 1 2 3 S Mean 4 v
7 Infectiom . 0,017 U 0,04 14 13- 25 5.2 1.73 ] ©
LR T e 0 T e Ol 1.5 3.5 T 25 7.5 2.50 4 £
L 1.0 0t 400 72051320 5.1 910,8  3.6 ¢ H
- - Spray 001 0.04 40 2.6 2.0 8.7 2.87 | ,
i 0.1 “0.4 1.7 20 1.2 49 1.63 '

sk 0 on o1 901 29
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_ #Significant at the .05 level.

133

pnalysis of Variance

~Source éf Variation - ,y‘v. bd,f."ll | . s _ ”7  . M.S.
Totel - . .20 . . - 2383
Between treatments =~ - - 6 1396 L 2,319%

D. E. Kratochvil -

TEXAS AGRICULTURAL EXPERIMENT STATION

College Station, Texas -

1. Maize-Tripsacum hybrids.’

Hybrids between Texas inbred 203 and'diploid Iripsacum dactyloides
backerossed to inbred 203 for five generations are under study, and the
results obtained thus far are different in certain respects from any
yet reported. Two related groups of “the hybrid derivatives may be -

‘recognized on the ground that the phenctypic differences between them

are significant for certain characters. Ope,peculiar fgature‘qf both
groups is that, in spite of their being fifth generation backerosses,
above 99 percent of the plants are cpmplete}y ppllenvsterile and about

90 percent ovule sterile.

Although most of the work done to date is genetidal'in*nature,‘
eytological examinations have been made on about half.of the nearly
sterile Bz plants of each group, and every plant examined was found

" %o have an extra chromosome. Many of them also showed a chromatin

tie and occasionally other irregularities. ‘The plants of inbred 203

used in the work contained no B-chromosomes, and the Iripsacum had

"only the usual 18 pairs, characteristic of the diploid forms. Much
- additional cytological work-is needed, but a tentative .conclusion that

most or all' of the nearly sterile plants are 2n+l is justified.

2. ~g§§raé£efé-of hybriﬁ derivafivés havigg'ohlz inerd'ZOQ in_their
maize ancestry.

, In 1955, 45 By plants which had inbred 203 as their only source of
maize ancestry were grown to maturity; in 1956, 290 By plants; in 1957,
84 Bs plants. Of these 419. plants only three. had fertility approaching

normal. These three plants produced pollen in abundance, and their.
ears were approximately filled with grains. However, their pollen,




_ completely pollen sterile and about 90 percent ovule sterile.

134

including that of the 84 progeny of two of them, was from 25 to 50 per-
cent defective. '

Most of the nearly sterile plants have less vigor than inbred 203,
but they are strong enough that with only standard nursery care there
is 1little or no danger of losing the stocks. Data have been recorded
on 17 characters by which comparisons can be made in all combinations
between inbred 203, S4 progenies of two of the almost normally fertile
hybrid derivatives and the two groups of nearly sterile hybrid deriva-
tives. Both the hybrid derivatives and their Tripsacum ancestor are
smaller plants than inbred 203, and most of the measurements taken on
them result in lower values. But there is a mere possibility that this
tendency in the nearly sterile dérivatives is simply a component of their
general lack of vigor, attributable to the 2nt+1 condition rather than
to particular genes on the extra chromosome. For the time being, there-
fore, the data to be presented will be restricted to a few selected
characters which would not be expected to respond, as they have done,
to a mere decrease in vigor. Before presenting the data, a few notes
of explanation are needed on the pedigree numbers in use.

Inbred 203. Isolated about 25 years ago for agronomlc use; con-
tains but little genetic variability.

11a and 11b, The two main groups of nearly sterile derivatives of
a 203~-Tripsacum cross, backcrossed to 203 five times prior to 1957;

5601 - An almost normally fertlle sib of 11a, few, if any, of the
Sq plants with an extra chromosome; ears normally filled w1th gralns,
but pollen 25 to 50 percent defect;ve. .

5602.' Simllar to 5601, except that 1t is a sib of 11b

Nerve indices shown in the tables are numbers of nerves in the
leaf blade per inch of w1dth, with the measurements taken to the nearest
1/8 of an. 1nch

Mean values for. three plant characters of Inbred 203 and of two sterile
derivatives of inbred 203 x Tripsacum dactyloides (2n), third and fourth
backcrosses to 1nbred 203; all comblnatlons compared.

» s No. rows alicoles ,Leaf length/width . Days to maturity
Pedigree By - ‘ ’ ' ' '

203 . 648, 6.3byy  7.65 7,83y 1191** 1061** f ;
Tta 438 4.3 7.60 . 8,97 1321.9 120 2.0 =
203 6. 48 ‘6'36** 7. 65 7 83 1191 B 10613**

b _438 4.18"

J9 58 '9 48" ~126 0.4 122 0.5

~ #% Differences between means 51gn1flcant at the W01 1eve1.

1 Age at which gll plants of inbred 203 were mature.
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Y
= Table.continued.
03, = J— —— -~ 1
] - Pedt "~ Yo. rows alicoles  leaf length/width  Days to maturity L
f_ 11a | 4a38 413 T.60,, 8,97, 132, 120,
11b 438 4,18 9.58 9.48 126 122 |
| . ! ‘
1 - . 4 |
1is - © #% Differences between means significant at the .01 level.
their N - % Differences between means significant at the .05 level. ‘
re- Mean values for four plant characters of inbred 203, of two almost §
1 " normally fertile derivatives of (inbred 203 x Iripsacum dactyloides~2n)
, 4 x 203, and of two nearly sterile derivatives of inbred 203 x Tripsacum
] = dactyloides-2n) x 203s. -
E P No. rows ‘ leaf Nerve Days to
] u ﬁedigree " alicoles  length/width index = maturity
|| 203 5.9, 7.36 5 © 105,
of | 5601 6.30 7.52 5.59 108
f“ 203 5.9 736, 541, 105
; 5602 5.81 8.64 5.78 107
e L , _
203 5.9, - 7.36 5.41 .. 105
e aa9™ r0us™ 0 b 119
203 5964, - T.36,, 5041 4y 105
] 11b 391 9.5 | 6.52 110
st R 5601 6,30, TS24 559 . 108
= 5602 5.81 8.64 5.7 107
o 560 6,30,  7.52,, 5.59 108
le e 419 1045 6% 119"
5601 6.30,, = M52, 5,59 - 108
- b - 3.9 9™ 6.52"" 110
= 5602 5.81 8.64 5.78 107
- | 0 e 4197 10,45 6.98"" 119"
* i : 5602 5.3&‘ . 8.64 . “ 5.78 - 107
0 b 3910 9.52 | 6,52 110 |
:- u “ 11a 4.19 10.45 6.98 19
> E | - 11b 3.9 * * i

#% Differences between means significant at the .01 level. |
# Differences between means significant at the .05 level. |




. The results shown above are regarded as conclusive evidence that
the differences between the 11a, 11b clagses and inbred 203 are.-real.
Although no comparable data are given for the Tripsacum parent of these
derivatives, it is common knowledge that their deviations from inbred
203, as shown, are consistently in the direction of diploid Iripsacum
dactyloides. s T b o o

Also, the deviations of 5601:and 5602 from inbred 203.are statis-
tically significant for certain characters, but. the significance is less
pronounced. In all such instances except one, these deviations are again
in the direction of Tripsacum. - The exception is number of rows. of ali-

- coles, 203 ys. 5601, Bs, which is undoubtedly explainable by the known
" fact that inbred 203 ¢ontains a. little genetic variation for this -
character, . S R

3. QOccurrence of genes_for: sugary and wh;té cob_smong_the hybrid
derivatives. = T o - -

: The endosperm of inbred 203 is starchy and the cob is red. The
endosperm of Tripsacum also is starchy in phenotype, and the rachis
might be classed as white (at least without red. pigment).

In 1955, one ear of each of 31 multiple-eared BB plants of 11a and
11b was outcrossed to homozygous suq maize stocks, and five plants
distributed among the two groups produced a total of 29 grains classi-~
fied as starchy and 31 classified as sugary. The two types of grains
were extremely difficult to classify, however, because most of them

" which showed any similarity to sugary had lobes of starch, and many
_which finally were classified as sugary were primarily starchy with a
minute area of sugary endosperm at the apex only one to two millimeters
in dismeter. . ’ T

: The su pollen applied to six of the 11a and seven of the 11b plants
was also pure for white cob. The .offspring of six of the 11b plants
segregated for white cob, but none of the 11a offspring segregated. In

1957, several hundred Fq plants resulting from outcrosses of 11a with
a white~cob stock were grown, and no white-cob plants were among them.
It may be concluded, therefore, that the gene for white cob was present

. in 11b but not in 1la. o : '

. Before making eny attempt to explain the origin of the genes for

' sugary and white cob in these stocks, the chance that they entered by
accidental contamination should be dealt with.. The probability of

_ contamination is reduced to nil by the following facts: These hybrid
derivatives did not produce silks until very late in the season; the
Fy and the first two backeross generations, in particular, never pro-
duced their first silks until the other maize stocks had finished
shedding pollen. The sweet corns planted in this area‘are,eVen earlier
than the other types, and they were approaching maturity when silks of




1at

these
red
Cum

tis-

5 less
> again
ali-
hown

he

p, and

sgi~
ins

il

y

h a
oters

plants
ts

. In
ith
hem.
esend

for
by

rid
he
ro-

rlier
s of

137

these Fq to By hybrids made their first appearance. Special late plant-
ings of inbred 203 had to be made to provide pollen for these early
generation hybrids. Regardless of this, better than ordinary precautions
were always taken to protect the hybrids from possible contamination.
None of the early generation hybrid derivatives have shown any character,
except sugary and white cob, to suggest parentage other than inbred 203
and Tripsacum, and it has not been found possible to recognize the
heterozygotes for sugary and white cob in any generation by phenotype.
None of the early generation hybrids showed special vigor, such as to
indicate hybrid vigor, although rogues did rarely occur in the B,. and

Bs generations and were destroyed.

The explanation of the occurrence in thege plants of genes for
sugary and white cob probably is either (a) mutations induced by the
original species hybridization or (b) the exchange of genes from
Tripsacum chromosomes to maize chromosomes in an early generation after
the original hybridization, followed by a loss of the Iripsacum chromo-
somes bearing the maize alleles. This last suggestion may seem bold,
especially as applied to the su gene. Although the endosperm of
Tripsacum is starchy in phenotype, Mangelsdorf and Reéves showed in
1939 that Tripsacum has a gene allelic with suq in maize, which is not
completely dominant to the maize suq allele. The difficulty found here
in classification also paralleles that reported in 1939.

_For the observed frequencies of five heterozygous and 26 homo-
zygous plants, neither the hypothesis of a 114 nor that of a 1:7 ratio
need be rejected. This mekes difficult any attempt to estimate .which
generation, if any, after the initial hybridization was entirely
heterozygous. Added to the difficulty are the recorded facts that all
of the hybrid derivatives are descendants of one By plant and that 11a
and 11b each descended from one offspring of that B4 plant. It is a
reasonable estimate that each of the B plants produced 12.5 to 25
percent of su gametes. :

The observed frequencies of six plants heterozygous for white cob
to one homozygous red, among the 11b B3 plants, serve only to create
doubt that the gene for white cob is similar in behavior to that for

sugary.

In any event, complete pedigrees have been kept of all plants of
11a and 11b, and this will continue to be done. The seeds of the
segregating plants originating from them are being recorded separately,
80 that if the necessity arises of treating them as a separate group
from the non-heterozygotes, this can be done conveniently.

‘R. G; Reeves '
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UNITED STATES DEPARTMENT OF AGRICULTURE
I0WA STATE COLLEGE |
- . Ames, Iowa ‘
:'fDepartment of Agronomy

1.

Crogsover .date for chromosome 4.

Su Gl, Tu
—h X  su glA_tu

su gl tu . , ‘ L } .
) ) @) M @ @ 0-2) (-2) Totel
95 111 14 19 2 1 e o 20 25

Recombinations ~Su-Gl, =16.0

2% Tap cob.oolor.

. Two mutations affecting cob color have been found in breeding
' ‘material. One of these; giving a broun color, was found to be an a
allele. The second, characterized by a pale brqwn or tan coloration,
on the basis of data now available, appears to act as a 'specific
modifier of the P alleles. e o . .
T x ta ,
FT 1a 156 PT ta 43 PV 1a 31 PV ta 10
- PWx ta } '
PV 1e 137 PV ta 45 PV Ta & ta 52
Plants of the genotype F'T ta have a tan pericarp as well as
© -cob color, : o o B

3. Frequency of triploids.

In years past triploid ears have been found with some regularity
while harvesting our experimental yield trials. This year it was
decided to get proximate figures on frequency of occurrence. This was
done by keeping a record of the number of triploid ears and assuming
that all plots had a perfect stand with each plant bearing a single
ear. Records were made at three different locations and at each loca-
tion the frequency was approximately 1 per 1000,

G. F. Sprague
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UNIVERSITY OF WISCONSIN
. Madison, Wisconsin
Department of Plant Pathology
- and
IOWA STATE COLLEGE
Ames, Iowa
‘vDepartméntrof Agronomy

1. A_gene for resistance to Puccig;g sorghl in the vggletx Black
Yellow Dent.

Studies reported in the 1955 and 1956 Maize Genetics News Letters
have shown that the strains B38, K148, Cuzco, and GGR08 each have a
dominant gene for resistance to leaf rust. Furthermore, these genes
appear to be in an allelic series.

A rust resistant early generation inbred line has been established
from the variety Blacks Yellow Dent. This inbred line differs geneti-
cally from the previously reported sources of resistance as indicated
by the differential rust reactions shown in the following table:

Reactions to five cultures of Puccinia sorghi

Source of

resistance 901a- = 908R - 9R1a ‘927R 930R
" B38 - , 0; - 03 o5 .3 0 -
K148 L 1- 3 1- . 3 . 1-
GG08 . 1- 1- .- 0; 1. -3

Cuzco . - 0 03 03 0; - . 0

Blacks Y.D. - 0; . 3 .3 .3 . 0;

Inheritance of resistance was studied in the F3 from the cross
Blacks Y.D. x B14 (a susceptible inbred). Progenies of 102 Fo plants
were evaluated separately with 6 cultures of P. sorghi. Twenty

"seedllngs from each ear were glassified for reaction to each rust
" culture. The following ‘table shows the results_obtalned-

" Rust Parent Reactions F3 Reactions EXpected X2 P

culture ' Blacks ¥.D. Bl4 Res. Seg. - Susc. _ratio Value Value

901ab Res. Suse., 24 51 27 - 1:2:1 0.176 " 0.,95-0.90
917a Res.  Suse. 24 51 27  1:2:1° 0,176 0.95-0.90
928b Res. Susce 24 51 - 26 - 1:2:1 0.089 0,98-0.95
9294 Res,  Suse. 24 51 = 27 1:2:1 0.176 - 0,95-0.90
9044 Susc, Susc. 0 0 102 A1l suse. -

All susc.

921b Suse. Susc. 0 0 102
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Each F, progeny reacted the same to cultures 901ab, 917a, 928b, and
929d. All Beedlings were susceptible to cultures 904d and 921b. The
segregating F3 progenies gave a satisfactory fit to a 3:1 ratio (xR =
0.931, P = .50-,30). coT L .

| The preceding data indicates that a-single dominant gene for

M resistance to P, sorghi is present in the Blacks Y. D, inbred line.

‘\“ Differential rust reactions indicate that this gene is different from
| those previously identified. Appropriate crosses have been made to

i \‘ determine its allelic relationship to the known genes for rust .=
v resistance, : I

I | | . . % A. L. Hooker
. Y. A. Russell .

E | . UNIVERSITY OF WISCONSIN
B o T Madison, Wisconsin, -

1. Diffuse.

.  Diffuse (Df), a dominant inhibitor partially epistatic to red _
i pericarp (F'T) pigmentation, was reported in 1954 (Jour. Hered. 45: 1
il 47-50) as giving about five per cent recombination with T2-4b (2L.81 1

4L.53, from 1956 revised list of Anderson & longley, M.G.C. News Letter |

| No. 30). Df assorted independently of T1-4a, T2-4l, and T2-7c. These §
date excluded the mid-regions of the long arm of chromosome 2 and the ;.l
short arm of chromosome /4 as possible sites of Df. They did not per- 1

| mit a decision between the two possible locations of Df indicated by ;

! the close linkage with T2-4b. . . . e

Subsequent tests (see table) show that Df gives about 2.8 per

rl cent recambinstion with T1-4b, and also is closely linked with T4-9b

{‘, and T4-5f. It assorts independently of two different translocations

\ marking the long arm of chromosome 2, Thus the site of Df appears to

il _ be near, and proximal to, the point on chromosome 4 marked by T1-4b.

- 7 . Three families gave aberrant recombination ratios on the hypothesis |
i ..~ ‘that Df is located on the distal portion of the long arm of chromosome

4, linkage with T2-5f (2L.91 5L,10) was indicated in one family. Df -
. . assorted at random in two other families segregating T4-5b (41.76 5L.68). H
1 .. Mislabeling of the reciprocal translocation stocks may be involved in |
‘ these three cases; or possibly, Df is a transposable element.

S s e s

As noted in 1954, ‘kernels from a relatively ldarge patch which was E
colorless or near-colorless as the result of Df action in T plants }
gave the same kind of progeny es typical dark diffuse kernels from the.
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same ear. It was concluded from this result that the light colored area

did not represent a mutation of the Df gene, but was a "pattern® effect.
A family grown in 1957 from a similar colorless area, however, gave .

colorless offspring; whereas plants grown from typical Df kernels on the

seme ear gave typical Df offspring., .The reason for these contradictory
results remains to be found. cL : e

Marker .

locations Nﬁmber of offspring - Per cent

(Longley . Semisterile - Normal Recom-

Family _  Mating & Anderson). Df df  Df _df Dbination
12-465 DEf/T1-4b x df  15.55 4L.83 1 &2 62 1

-466 W 1 78 69 2

-480 Com 3 80 70 4 B
Total SRR 5 220 201 7 2.8
12-467 . Df/T4-9b x df  4L.90 9L.29 6 75 61 20

-468 " - 4 55 kT
469 " 2 4 58 2

-481 u 9 88 97 10

~482 " 5 28 30 1

~483 " 2 78 76 12

~484 o 1 30 59 7

=485 " 2 63 106 4
Total ) 31 458 528 63 8.7
12-470 Df/T4~5¢ x df 4L.50 5L.80 12 93 84, 17

~471 v 12 91 89 16

~486 " 21 131 100 15

=487 " 15 R 91 12
Total 60 407 364 60  13.5
12-472 Df/T2-5f x af 2L.91 5L.10 41 61 50 41

-488 e . 61 63 62 51

-489 L - - 60 70 46 58
Total 162 194 158 150 47.0
12-474 Df/T2-3d x df 2L.67 3L.48 55 70 45 47

-475 " - 39 43 k2 4h

-4%0 v | W 6 51 46

Total .. . W0 174 138 13T 0 47.0
Irwin M. Greenblatt

2. Transsllelic sction of
heterozygotes with self.

gelf-colored mutants from_stippled (%) in

Jeurone (RY).

As previdusly reported, stan@a£d g?iis changed invariably to a
weakly pigmenting form, termed R °®

in plants heterozygous for stippled
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: (RrRSt) (Genetics 41% 8'72) Marbled (Rmb) has a similar, but not_the
same, effect on standard RY in RFREP heterozygotes (PNAS 43: 1053). No
evidence has been obtained to date proving that the action of stippled
is altered in R.I'RSt heterozygotes, .That is, the transallellc effect
appears to be non—reclprocal. , . -

Germinally transmissible mutations of stippled to self-colored
aleurone (termed RS® here, for. convenience) oceur in our standard
stippled strain (inbred W22 background) ‘with a frequency of about 2 per
1000 geametes (R B. Ashman data). ' o _

All such Rsc mutants from RSt thus far tested have proved stable
in RSCRst heterozygotes. That is, they are refractory to the kind of
genetic change which standard R' inverisbly undergoes in RFRSt plants.
It appeared earlier, on the basis of the results of a limited test,
that these RSC mutants from stippled likewise were incapable of
"inducing” a heritable change in B in RFRSC heterozygotes. (M.G,C.N.L.,
No. 31). This is known now to be incorrect. More extensive tests
carried out in 1957 show that scme self-colored mutants from stippled
promote a marked change in color determining action of standard R* in
R?R3° heterozygotes, and that others are either inactive in this
respect, or only weakly active. Thus when stippled mutates to self—
colored aleurone the capacity shown by the parent RSt allele to induce
a genetic change in standard RT in R,rRSt heterozygotes, may or may not ﬂ
change also,

R. A, Brink

UNIVERSITY OF WISCONSIN
Medison, Wisconsin
: and o s
MACDONALD COLLEGE (F McGILL UNIVERSITY
- Prov, Quebec, Canada

1. Muta 1on spec trum of var;egatgg pg gg;p

. A progeny test involv1ng more than twenty-five thousand plants, was
used to study the mutation rate of a common variegated pericarp allele
(B"V) in homozygous (PVV/PVV) and heterozygous (PVV/PVT) maize plants
in two.otherwise near-isogenic stocks corresponding to inbred lines
W22 and W23. The results were first reported in the 1956 News Letter
(30: 137-138). Additional mutant types were observed in the study which

_were not relevant, to.the main problem and so were not included in the
-initial report., Data on the’ spectrum of mutatlon of a specific allele
" are rare in comparison with reports on-the frequency-of mitation, and
it is now proposed to. place 1n ‘the record the complete data bearing on
“this p01nt A v , .
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The B'V allele common to all of the stocks used in this study
‘exhibits a spectrum of mutation comprising six types. In addition to

" the medium variegated parental type, the frequencies of light varie-

gateds, very'light'variegateds,orange~variegateds, self reds, near selfs,
and colorless pericarp and cobbed offspring are listed in the ‘accompany-
ing table according to the two inbred backgrounds in which the PYV
‘allele was tested. About. half the offspring from heterozygous Vv /pur
plants, of course, had colorless pericarp, red cobs. They are entered
separately in the table, - a T ‘

| W22 P o wWe3
Homozygous _ _Heterozygous — _ Homozygous _ - _Heterozygous

Pericarp No. of Per No, of Per . No. of Per - fﬁé; of Per
Class Plants Cent .Plants .Cent Flants Cent  Plants _Cent

Med. ver. 4325 94546 ,.2132 95.487 6114  90.007 3293 81.269

It. var. 101 2.208 2145 330 4.863 314 - 1.9
V. 1t. var. 7 0.153, O o 7 0,03 15 0.370
Orange var. 2 0,04 O O 4L 0,059 4 - 0,099
"Self red . 125 2.732 46 2.055 257  3.787 . 390 9.625
Near-self 7 0.53 .6 0,268 45 0.633 . 21 0.518
pww 8  0.175 1 0.045 29 0,427 15 0.370
pur (0) (2433) ' (0) (4018)
Total of
colored 4575 2238 - 6786 . . . ... 4052

 The abbreviated table in the 1956 Neus Letter showed that (1)
mutation of the variegated pericarp allele to red and light variegated
is much lower in homozygous EVV/EVY than in heterozygous PYV/PWT. plants

-

in the W23 but not in the W22 background, and (2) the rate of change to

_both red and 1ightfvariegated was msrkedly lower in the W22 than in the

W23 background.

< Unequivocal conclusions cannot be drawn from the data in the

.present table on the relationship of therbzygoSity,ar'homozygosity and
W22 or W23 background to the rate of ‘mitation to very light variegated,

. orange variegated and near-self reds. The pattern, however, probably
parallels that noted for mutation to red and to light variegated. This
leads to the conclusion that all the mutants arise following some event
which is subject to the already known Modulator dosage effect. Velentine
(N. L. 31: 129-171,.1957) has interpreted orange variegated, :however,

”,:as,dpe,to a mutatibnjqflphg Mp component of the PV allele.

Colorless pericarp and cob mutants do not show an effect of
heterozygosity on rate of origin frcm mediim variegated. Furthermore,
they occur with approximately the scme freguency as very 1ight varie-—
gateds, which would not be true if they arose by a further multiplication
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and transpositlon of tr-Mp in very light Variegateds. fhls'relatively
high frequency of occurrence, “together with the observation that occa-

' 'sional medium variegated ears.have a sizeable patch of mutant PWVW tissue,
leads to the tentative conclusion that these colorless pericarp types do

not involve a detectable transposition event. This conclusion is
supported by Brink's ‘observations that a PWW mutant derived-in a single
step ‘from PVV produced the same Ds chromosome- breakage pattern as the
parent medium variegated. TR S

Several additional points may be noted-about the rarer mutants in

_the mutation spectrim heéré reported for PV “(1) two-phenotypes, very
" light variegated ‘and” colorless pericerp and cob, “were recorded among

the of fspring of variegated plants which' were not expected as: primary
. mutant types (Brink, Genetics. 39: 724=740, 1954),- (2) two phenotypically
~..-distinct classes of reds were obvious, bul as yet the relatlonshlp of
annear—selfs to self reds is not clearly understcod, and-‘(3) a considera-
" tion of all the data indicates that orange varlegated 1s the rarest of

- the PV mutatlonal spectrum yet recognlzed. S

Finally, one ear 1n thls study had a 1arge patch of dark varlegated
perlcarp, a phenotype not previously reported in the pericarp work. o
This phenotype is transm1551ble, and is belng ‘studied further. o

2. Transallelic change at the C locus.
An invafiabié‘iééhééiiéiic'Ehaﬁéé'6f'£he'k1nd‘}ep¢rtéa'ay Brink for
RSt and BMP in heterozygotes with RY was not found at the T - C locus

~when a.particular CI allele was used in a mating scheme 31mllar to that
developed by Brlnk (see Genetlcs AE 872*889, 1956) '

The OI allele used has been in the genetic cultures at thdonald

" College for many years. It is dis%ingulshed from the typicel Gl allele

by the phenotypes it produces in CICIC and GICG aleurcnes. Selfed ears
on CIC plants caerrying the Macdonald, ¢! allele contain four equal and

.. rather distinct, phenotypes: (1) entirely colorless, (2) near’colorless

background (?)- but with a.few spots of deep. plgment, (3) heavily flushed
with. p;gment over the entire kernel and with numerous distinct small

. spots of deep pigment clearly v131b1e through ‘the flush of plgment, and
: (4) deeply plgmented overall. . . coe e .

LIt was. thought that the apparent mutable naiure of’ this CI allele
might be_affected by the C allele in heterozygotes. However, CI alleles
from CICT homozygotes amd Gl alleles from GIC heterozygotes produce the
same phenotype when placed on homozygous ] R BT silks in Wisconsin

- The effect of this CI allele on varlous c alleles extracted from

‘ heterozygotes with it remains to be tested.

R. I. Brawn
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IV. REPORT ON MAIZE COOPERATIVE

During the past season, a large number of intercrosses of chromo-
some testers were made with a view to extracting new combinations of
traits and determining map positions, It will be some time, however,
before many of these new combinations have been extracted and are
available for distribution. If anyone desires specific combinations
of traits not yet listed in the catalog of available stocks, it is
quite likely that stocks can be furnished from which such combinations
may be readily derived.

Stocks of about 150 reciprocal translocations were increased last
summer. Many of these have closely-linked markers. In each instance,
pollen examinations were made to confirm the presence of the complete
translocation. Crosses were made to the inbred lines M14, W23, and
Oh51A and, when necessary, to appropriate genetic testers to determine
their positions on the linkage maps. Most were also crossed to the
inbred line Kys to provide material more suitable for cytological
studies. Inventory of these stocks has not yet been completed.

The stocks which follow represent traits or combinations supple-
mentary to those listed in last year's News Letter. Additional copies
of the previous catalog of stocks are available upon request. Requests
should be sent to the Botany Department, University of Illinois, Urbana,
Tllinois. Newly-available stocks are as follows:

Chromosome 1

ST PWR anq gs4 bmg

Chromosome 2

lgy glp b sk v,; carries flq
ws3 lgq gl B sk

Chromosome 3

aq4; Ap CR B Pl dtq

Aq sho; A CR

a}St gt; %t1

a18% shy; Dt,

gly

lgy a48% et; D4

1g2 a4 shy et; carries Dtq
lgy, pm

Chromosome 5

ap btq pr; seg bmqy bvy; may seg vo; A4 CR
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Chromosome 6

po Y1 pl
y1 pby F1
Y1 pb, Pl
y1 F1 Bh

Chromosome 2
bd

Chromosome 9

bk2 msog
WX bkz
(wx.d3
yg2 ¢ shy wx; A A R

‘Chromosome 1g
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E. B. Patterson
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