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I. ACKNOWLEDGEMENT

In response to our request for funds to help defray the publication
of the 1959 Maize Genetics News Letter, contributions were received from
the organizations listed below, We wish to express our appreciation for
this financial aid. The Department of Botany at Indiana University pays
for cutting the stencils and for all clerical and editorial work incidenw
tal to the preparation of the News Letter, but the cost of mimeographing,
assembling, binding, covers, paper and postage constitutes out-of-pocket
expenditures amounting to more than $400 for each issue and it is for
these. costs that funds were requested. A total of $h70 was recelved
wh:.ch should be sufficient for this year's News Letter,

RE To the following companies we express our thanks:

Pioneer Hi-Bred Corn Co. . )

‘ DeKalb Agricultural Association, Inc.
Ainsworth Seed Co.

: Bear Hybrid Corn Co., Inc.

Cargill, Tnc.

Coker's Pedigreed Seed Co.

Crow's Hybrid Corn Co.

, Greenwood Seed Co. ‘

) Northrup, King and Gompany

! Pfister Associatzd Growers, Inc.

Clyde Black and Son

Ferris Watson Seed Co.

Funk Bros, Seed Co. °

; United-Hagie Hybrids, Inc. :
Eastern States Farmer's E}:ﬂhange

} Green Giant Co.
Moews Seed Co,
3 American Maize-Products Co.

.Earl May Seed Co.
? We also wish to acknowledge belatedly the contributions made by
) Northrup, King and United-Hagie toward the expenses of the 1958 Maize
) Genetics Neuws Ietter, ,

) ' . M, M. Rhoades
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II, REPORTS FROM COOPERATORS

BIANDY EXPERIMENTAL FARM
University of Virginia
Charlottesville, Virginia

1. Homozygous "0ld Gold",

In the processes of developing multiple gene stocks for our
radiation program we have developed a stock which is Og Og. Each
of these stocks exists in two or more inbred lines and hybrids of
all the stocks have been made. The following stocks are available:

BL39 T B A]_SuA2 PrY Pl IC Sh Bz Wx R

also may be Og, b or pl

BIM, BT B A) SuA, PrYPLCShBzWcR

also may be PW¥, b or pl

Bl PT B M) A, pry F1C sh ba wx R

also may be PWW, b pl or ¢

BL27 P“wbalehzﬁ.a pryplLCR

BI3 P" bA) sulppryplCshwxr

These stocks are all homozygous for ﬂhe genes listed.

Alan Caspar

2. Reconstruction of Dent Corn

It is well known that the best theory on the origin of dent corn
is that it resulted from an accidental cross of an early northern flint
type and the many-rowed Gourdseed corn, a type that grew in the southern
part of this country, especially in Virginia., (See Wallace and Brown
"Corn and Its Early Fathers," Michigan State Press, 1956.) Following
the publication of that book I wrote to Dr. Brown to see if it would be
possible to obtain any of the Virginia Gourdseed variety. Fortunately
seed of this was available and we grew it for the first time in the spring
of 1957. It was a vigorous single stalked variety with no tillers, as
illustrated in Wallace and Brown., This was crossed with an early yellow
flint corn, Canada Yellow Flint, which we secured from the Comstock-Ferre
Company in Weathersfield, Connecticut, The Fq hybrid was unusually




P

vigorous and showed considerable variation with most of the ears inter-
mediate between a flint and a dent. A number of these were selfed last
year, both with and without the benefit of radiation, and we plan to
grow a small isolation plot of this for several years to see whether
any progress can be made toward reconstructing a good dent type. Selfed
seed 1s available of the Canada flint, of the Virginia Gourdseed and of
the Fy hybrid,

We Ralph Singlston

3o Mutable Pericarp and Plant Color,

Several years ago a mutation arose from an intensely pigmented
plant color much more intense than the A BPl., Also the character
appears early in the seedling stage or shortly thereafter. In addition
to the intense color in the plant the pericarp is colored very dark,
almost black, which must be considerably darker than cherry pericarp.
Like the cherry pericarp it has been observed only in stocks which are
A B Pl. The silk color of plants possessing this character are deep
wine in color, The anthers usually are a sort of mottled dark and
light reds One of the interesting things about this character is that
we have not yet been able to get a homozygous stock of it. It keeps
mutating back to the normal A B Pl color, It is almost but not quite
completely recessive when crossed with other stocks. There is almost
a complete correlation between the type of pericarp color and the type
of silk and anther color, although classification is somewhat difficult
and not completely satisfactory, Seed is available,

We Ralph Singleton

Le Height Potential in Bracnytic-2 and Brachytic-3 Types.

Both brachytic-2 and brachytic-3 are mitations from the inbred Rl.
They are about equal in height, 11 centimeters for br, and 113 centi-
meters for br, in 1958. In crosses back to the Rl they contribute about
equally to The height of the plant, givinghybrids that were 227 and 230
centimeters, respectively, for bry and br, hybrids, However, almost
without exception, wheh these two inbreds-are crossed to unrelated
stocks the brachytic-3 contributes much more height to the hybrid than
does the brachytic-2. Crosses with an unrelated type, reduced 38-11,
gave the following types: rd38 x Rh = 273 (av, 2 rows), rd38 x Rlpry =
241 (ave L rows), and rd38 x Ribr, = 304 em (ave 3 rows)s When crossed
with wf9, the following heights resulted: wf9 x Ribr, = 233 em (1 row),
wf9 x Blbry = 265 em (av. 2 rows). These data agree with our cbserva-
tions in previous-yearsi More extensive tests.are planned, - In addie=
tion to being somewhat .shortened bry-hybrids usually show some of the
enlarged stalk characteristic of Brachytic-2, i

A
b L
T
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Tn the brachytic-2 inbreds themselves, there is considerable
variation for height from about 80 cm for the shortest to 170 cm for
the tall type in 1958, In crosses between the short and tall types,
tall is dominant, a fairly good segregation occurs in F and test-
crosses. The height relationships of brachytic-2 types are being
investigated further.

W. Ralph Singleton

CALIFORNIA STATE POLYTEGHNIC COLLEGE
A Pomona, California

1, location of gene responsible for nutrient element uptake in cornm,

Certain inbred lines of corn have been found to require different
amounts of mineral nutrients for optimum growth. Dr. J. D. Sayre of
the United States Department of Agriculture sampled field-growm plants
for magnesium content and found a sevenfold difference between the highe-
est and ‘the lowest lines. Other inbred lines have been shown to be low

- accumulators of calcium, potassium and phosphorus. Under low or some=-
times where normal mineral nutrition is provided, inbred lines with
these characteristics will show leaf deficiency symptoms first, when
grown with other lines which are high accumlatorse.

Studies were initiated to determine, if possible, the location of
the gene character responsible for this differentlal upteke of magnesium
and other elements. A number of inbred lines were crossed to the waxy

translocation series in 1956. The inbred lines used were as follows:
o Oh 28, Oh 33, Oh LOB, Oh 51A, Cl 187-2, L-317, Ind WF9, and I1lA.

_ In 1957 the Fl were backerossed to the related inbred lines and to
[ the available waxy inbred lines, ' _

In 1958, due to limited svace, only two of the lines from crosses

were planted, These were Ind WF9 and I11A. Tissue samples were collect-
ed for analysis when each plant was approximately one meter in height.
1 The WF9 line is being tested for high magnesium and low phosphorus accue
milation. I11A is being tested for low calcium accumulation, Data from
the tissue analysis will be used in an attempt to locate any major gene
affecting the uptake of these elements.

Walter H, Hesse

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
Pasadena l, California

le location of blue-fluorescent-2 in chromosome 10.

The gene bf, has been placed in chromosome 10 by crossing to a
series of chromosome 9 translocations involving waxy and testerossing
to wx fluorescent-2. The testcrosses using T9-10b showed clear-cut
linkage of fluorescent-2 with wx. Comparison of the linkage data ob-
tained with the previously known cytology and linkage relations of
T9-10b gives some information on both the map location and the cytolog-
ical position of bf,.

The cytological positions of the breaks in T9-10b have been given
by Dr. Longley as 9S.11 and 10S.28. These are fairly close to both
centromeres. Precise determination of position is perhaps less reliable
than for positions further removed from one or both centromeres, ILinkage
tests give the map order C~wx-T with 5,7 percent crossing-over between
Wx and T In chromosome 10, the tests indicate the order T-g-R with

3 percent crossing-over between T and Be In the homozygous trange
location, wx and g are linked with 17.3 percent crossing-over (62/359).

Two crosses involving T9-10h, wx and %{'2 have been test-crossed,

and the testcross seed growm for seedling classification,
Fy Wx=bfo wx-bf, Total cross- percent
noN-Crossovers Crossovers overs
wx T/ bf, 8,8 928 19 31 1876 | 50 247

stand/ux T bf, 491 1463 28 29 1021 57 5é6

Total 2897 107 3e7

The crossing~over between wx and bf, is essentially the sum of the
¥x~T and the T-bf, percentages.  Checks of pollen on cross-overs indicate
that the translocation is closer to bf, than to wx,

Tests of homozygous T9~10b plants which were heterozygous for both
WX and bf, testcrossed to wx bf,, gave 50 wx~bf, crossovers in a total
of 1032 seedlings or 4.8 p'é'r_cﬁg. Thus the two genes are in the same
translocated chromosome s Just as in the case of WX, g, and R, But bf
is closer to the locus of the translocation than ia g, and Therefore
further to the left., The distances indicated are:

c wx Lo  bfo R

C WX 17.3 g R

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




i

Maize Genetics Cooperation Newsletter vol 33 1959

These data suggest a map position in the general neighborhood of
lineate but they do not tell which side of the centromere,

e E. G. Anderson
Ron Burkholder

¥E 2, Blune fluorescence.

i Blue fluorescence under ultraviolet light is due to the accumulation
. of anthranilic acid or very closely allied substances in the seedlings and

i

i - the anther wells and filaments,. The two blue fluorescent_ genes which.

| § ihg.ve geen isolated both lead to the accumlation of anthram.lgc acid or

il related compounds but otherwise differ markedly.

»‘ '_ Blus fluorescent-l, when homozygous gives fluorescent seedlings whict
i jncreage in fluorescence until about the third or fourth leaf, after whict

there 1s a gradual weakening or fading out. The plants increase in size
very rapidly, and there is little, if any, further accumulation of anthra.
pilic acid until anther development. The anther walls and filaments
fluoresce brilliantly although the pollen itself shows no fluorescence,

e

: Paper chromatograms of fresh material show three closely associated
fluorescent spots, one of which is anthranilic acid. From extracts, all
the fluorescent material appears as a single spot of anthranilic acid,.

{ When the gene is heterozygous the seedlings do not fluoresce, but the

, anther walls and filaments show a strong fluorescence as in the homozygott

i Thus the gene can be handled as a recessive in the seedlings, as'a dominal

. 4 in the anthers, In most of the linkage tests and stock building, it has

- been convenient to use it as a dominant. Thus it is perhaps more appro-

' priate to list the gene as a dominant for which the symbol Bf, can be use
ﬁ’ This gene has been located in the distal portion of the long arm of
chromosome 9. It shows about 45 or U6 percent recombination with wx.

By linkage tests with translocations, it has been placed at or near

9Le9e

Blue fluorescent-2, when homozygous gives a brilliant fluorescent in
the early seedling stage with its maximmm brilliance immediately after
germination. The coleoptile tip is brilliant, and the first seedling
leaf has its maximum fluorescence as soon as unfolded., The succeeding
leaves show decreasing flworescence. The chromatographic picture shows
most of the fluorescent substance concentrated in a single spot which is
identicalwith one of the three spots shown by fluorescent-l. The fluores
cence of anmthers and filament is less pronounced, In the heterozygote,

. the seedlings do not fluoresce, and the anther fluorescence is somewhat
weaker than in the homozygote. For most purposes, it is most convenientl
handled as a seedling character, So we prefer to list this gene as a
recessive, with the symbol bf,.

E. G. Anderson

l Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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UNIVERSITY OF CALIFORNTA
Los Angeles 2li, Californi=m

1. Gibberellin-like substances from maize,

Initial acetone extracts from green shoots of maize show no evidence
for gibbersllin-like activity when applied to the seedlings of the mutants
a3, %g, 44, dgy and an,. Howsver, fractions obtained from the chromatoe-
graphic parifgcation of these extracts have been found to be highly
active in the gibberellin bioassay, There is evidence for at least two
gibberellin-like substances from normal maize. These substances are
highly active on the mutants dsy 5_1_3, dry and an,; they are inactive on
the mutant dl‘ (Gibberellic acid and gibberellin-like substances
from floweriiig plants are active on all 5 of the dwarf mutants), This
information provides direct evidence for the presence of native gibber-
ellins in maize, These native gibberellins are probably one of .the -
controlling factors in the growth of the maize plant,

Preliminary cross-feeding studies have been made with extracts
from each of the five mitants, dy, g?[, 4., doy and o Purified ex-
tracts from the green shoots of_él plantd have been Tdund to be in-
active on d, seedlings, and highly active on the other 4 dwarf mutants,
Apparently the mutant _q% is making a gibberellin that it camnot use,
Since the other 4 mutants respond to the extract, the data support
the interpretation that the gene dy controls a terminal step in the

Sequence of reactions leading to a native gibberellin necessary for
normal growth in maize.

Bernard O. Phinney
Charles A, West

COLLEGE OF AGRICULTURE AND EXPERIMENT STATION
Potchefstroom, Union of South Africa

l. A comparison of male sterile single crosses and their fertile

counterparts, .

Yields of 15 male sterile, single crosses from Tx61Ms and Ky 27
WS sources, and their fertile counterparts were compared in a yield

trial, using 2x10 hill plots in rows ¥ feet apart and the plants spaced
3 feet in the rows,

Three sterile crosses yielded significantly more than their
corresponding fertile forms. In most cases, however, there were no
significant differences between the fertile and sterile forms, al-
though the yields of the fertile crosses were always lower than those
of their sterile counterparts,

Please Note: Notes submitted to the Maize Genetics Cooperation Newsliddgr Bay Faxtimd only with consent of authors.
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2, A new cycle of recurrent reciprocal selection with maize varieties
that combine well.

. : Although a reciprocal recurrent selection program was started

. some time ago, no lines of outstanding merit could thus far be ob-
tained from the local varieties chosen for thelr adaptability to the
1 local hot and dry climatic conditions., A large number of varietal

3 crosses was, however, compared in a yield trial, and fairly high

ii yields in some cases showed good combining ability between certain

4] varieties. In this respect it was noticeable that the highest yields
came from dent-flint crosses. The two best combining white and yellow
varieties were chosen for a new recurrent reciprocal selection cycles

H, C. Kuhn
Fe Jdo Dijkhllis

3. Hybrid maize seed productionm.

Mr. C. Kuhn resigned from the Union of South Africa Department
of Agriculture during September 1958 to take up the appointment of
maize breeder to the Golden West seed company at Klerksdorp, Con-
sidering that hitherto crop breeding work has been almost entirely in
the hands of the Department of Agriculture, this is a step in the
direction followed in the United States where, it is understood, mainly
fundamental work is carried out at the experiment stations, and private
initiative furnishes hybrid seed under well-trained guidance.

Tn South Africa the experiment station at Pretoria, Bethlehem and
Potchefstroom conduct the initial breeding work and hands over to the
Maize Control Board the inbreds, recommended for large-scale production,
The Board has a team of officers who (a) arrange contracts for the
miltiplication of inbred and single cross seed and (b) certify the
hybrid seed produced by its agents who are either seedsmen or coopera=-
tive societies.

Je Sellschop

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION
New Haven lj, Connecticut
and
MISION BIOLOGICA DE GALICIA
Pontevedra, Spain

1. Breeding for sugar in the stalk: correlation between refractometrice
reading and resistance to Diplodia and Gibberella Zea.

Nine different hybrids of medium maturity period were elected for

. \l{\ Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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this study: four were standard double crosses and five were experimental
single crosses of the breeding program to increase sugar in the stalk at
and after maturity. Three of the last ones were expected to have high
refractometrical reading after maturity. Each hybrid was planted in a
single row., Ten days after pollination six plants of each hybrid were
inoculated with Diplodia and another six plants were inoculated with
Gibberella ("tooth pick" technique). This was done again 15 days later
and 30 days later after the first inoculation, The total number of plants
inoculated with Diplodia and Gibberella were 36 in each hybrid.

On November 28 refractometrical readings were made on each inoculated
plant and on December 1 the same plant was cut from base to top to observe
the degree of damage caused by the inoculation. Scores for degree of
infection were from zero (no damage) to five (five or more interncdes
showing the infection). Plants completely killed by infection were also
scored five. Fractions of internocdes showing infection were scored as
corresponding fractions of 1, Correlation analyses for pairs of the
individual plant values (for refractometrical reading and infection scores)
are shown in Table I. This high correlation between resistance to these
two diseases of the stalk and roots confirm previous observations,

Table I
Hybrid Coefficient of correlation for each hybrid
Standard double cross 362 0449
n 1] n 363 =0 .62
i n L] 36h «Oq 78 :
" ] " 365 : =0.,66
Exp. single cross 366 -0.57 for r: & 0,425 P: 0.01
" " n 367 ~0,56
n 4] L] 368 _0.73
m n )] 369 =0 .81
n ] n 370 _0.5]1_

Correlation coefficient of the hybrid means for refractometrical reading
and score of infection, r = 0,897, P = 0,001

Jose L, Blanco
Mariano Blanco

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION
New Haven L, Conmnecticut f‘x
'

1, Production and testing of pollen restoring inbreds.

Many of the standard Northeastern and Northcentral corn inbreds

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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have been converted to T sterile cytoplasm for use as seed parents and to
restored fertile lines carrying T cytoplasm to be used as pollen restorers,
The conversion to fertility restoration has been accomplished by crossing
the sterile version of an inbred by a good restorer, such as Ky21, I153,
c21, €236, Mo9LO, NC77, and other sources, or restorer inbreds derived from
these sources, backcrossing on the sterile line as the recurrent parent for
3 to 6 generations and selfing for 2 or more additional generations. Many
of these restored fertile inbreds are homozygous for the necessary re-
storing genes while some are still segregating for fertile and sterile

" plants. '

These restoring inbreds have been tested for several seasons on
many standard sterile seed parents with generally satisfactory results.
Homozygous selections preduce all fully fertile progenles. Others se-
gregate in varying ratios ranging from a few to many plants fully fertile
with no delay in pollen shedding after the silks appear, In some cases
there are partially fertile plants with varying amounts of apparently good
pollen. These partially fertile plants usually delay shedding until after
the silks have emerged on the same plants.

After the inbreds have been converted to type in appearance they are
; . further selected and tested both for pollen restoration and combining
ability by selfing selected individual plants in each progeny and putting
the pollen from these selfed plants on appropriate sterile seed parent
single cross testers, For example, 26 test crosses of C103TF(Xy21) on
(WF9Tx38-11) as the sterile seed parent tester gave 19 progenies all
fertile and 7 progenies segregating fertiles and steriles in the com=
bined ratios of 131 completely fertile and 89 completely sterile plants,
' This is a significant departure from a 1l:1 ratio expected on a one factor
difference., A1l of the segregating progenies have an excess of fertile
plants, This excess of fertiles is shown by many other test crosses and
is significant (P<,01).

. Eighty single plant test crosses of KrTF(Ky2l) restorers were also
grown this past season., They were made oh two sterile seed parents,
(WF9TXR2) and (WF9TXW22). Many lines were tested on both seed parents.
Forty-eight of these test crosses gave all fertile progenies with no de-
lay in pollen shedding. Thirty-two segregated, again with an excess of
fertile plants deviating significantly from a l:1 ratio, In stalk growth,
yield and time of maturity most of these test crosses were practically
jdentical in performance with the same crosses made with the original
fertile lines. A few of the progenies were noticeably poorer in some
respect and some seemed to be an improvement in both stalk quality and
yield. These will be tested further in a replicated yield test. MNany
other restored sterile inbreds were tested and gave similar results.

The restored versions of Hy, however, behaved quite differently.
Two series were grown, all crossed on to (WF9Tx38-11) as the sterile
seed parent tester. Nineteen test crosses of HyTF(Ky21) gave no fully
fertile progenies, Eight of these progenies segregated into 81 fully
fertile plants and 153 either partially fertile or completely sterile

i
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plants. There were 9 progenies with only partially fertile and sterile
‘plants and 2 progenies with all completely sterile plants, Unlike all
the other test crosses the segregating progenies gave an excess of
sterile plants. Three progenies seemed to be segregating 1l:1 and 5
progenies in a 1:3 ratio of fertile and sterile which indicates either
"one or two fertility restoring genes with complementary action with
this sterile tester,

Thirty-four test crosses of HyTF(C236) gave 3 progenies all fertile,
2 segregating fertile and partially fertile or sterile in a 2:1 ratio and
32 progenies all sterile., The (236 source is a Leaming inbred out of the
same strain that Hy was derived,

When the single cross of ClO3TF(Ky2l) x HyTF(Ky2l or C236) was tested
on the same sterile seed parent the results were 5 progenies all fertile
and 10 segregating 11,0 fertile and 80 sterile. Two of these progenies
seemed to be segregating 3:1 and the remaining in a 1:1 ratio,

In these test crosses the seed was sown by hand, one seed in a place,
about 9 inches apart in rows 3 feet apart. Germination was unusually good
and no plants were thinned out, A full stand had 37 plants. Very few rows
had less than 25 plants, T he differences in the number of fertile and
sterile plants in the progenies segregating about 1:1 were plotted against
the number of plants in the row. Thers is no tendency for the thinner
stands to give an excess of either fertile or sterile plants and therefore
there seems to be no differential elimination,

No satisfactory explanation for the excess of fertile plants in the
segregating progenies is at hand, It apparently is not due to selective
elimination as stated above. It could be due to selective fertilization
favoring the restored fertile plants. It is most probably due to minor
modifying genes segregating in the seed parent single crosses as well ss
in the pollinator inbreds, '

The inbreds used as sources of pollen restoring genes were also
tested in various combinations with each other on (WF9Tx38-11) as the
sterile seed parent., The following combinations gave progenies with all
completely fertile plants. Apparently all of these inbred sources have
the necessary restoring genes in common and in the homozygous condition.

Sterile Seed Parent - Restoring Pollinator

(WF9T x 38-11) : (Ky2l x €21)
m m (c21 x Ky21)
" w (K55 x Ky21)
" w (NC77 x Ky21) ns? fi;
" " 1153 (NC77 x Ky2l)

Ky2l is a Kentucky inbred out of the Johnson County White variety.
C21 is a Connecticut inbred ovt of Illinois Iow Protein originally from
the Burr White variety formerly widely grown in southern and central Illinois,

BRI
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KSS 15 a Kansas inbred out of Pride of Saline, a white variety widely
grown in the west central plains. NC77 is a very late white inbred

of a white southern prolific variety. I153 is a short stalked early
yellow inbred out of a U.S. Department of Agriculture open pollinated
selection 133 of unknown origin. T he slightly reddish pericarp suggests
that it may have come from Northwestern Dent. 'There are several selections
of this old inbred, all with restoring ability, such as A3LL, A293,

WiS3R. NY16 out of Webtber Dent is another early inbred that gives good
restoration with all T sterile inbreds and single crosses with which it
has been tested, ’

.De Fo Jones

2, Independence of cytoplasm and genes.

A sterile inbred, Cl06T, restored by Ky2l has been selfed for 8
generations. It has produced only fertile plants after it was reduced
to homozygosity for the restoring genes. Vhen this fertile inbred, carry-
ing sterile cytoplasm, was crossed by normal C106 the F., generation was
all fertile and the selfed F, grown last year in three Separate progenies
gave 37 normally fertile and 11 completely sterile plants where 36 and 12
were expected in a monofactorial segregation. For 8 generations the
sterile cytoplasm has persisted in fully fertile plamts, Also C106T re-
stored by Ky2l was backcrossed on to Cl06T for 5 generations then selfed
2 generations to give an all fertile progeny. One of these restored
fertile plants was crossed by normal €105 and in the Fo generation self-
ed grown last year gave 19 fertile and 5 completely sterile plants. This
is clear evidence that different cytoplasms and genes can remain together
in the same organisms for many generations without altering each other.

Do Fo JOones

3¢ Producing restored sterile hybrids.

There are several ways of producing hybrid corn seed without de-
tasseling now in commercial use. The method of producing two lots of
seed of the same genotype, one on a sterile seed parent and one on a
normally fertile seed parent by detasseling, and mixing these two lots
of seed in various proportions is being widely used.,” This is a temporary
measure and will be superseded by the use of restoring pollinators as

soon as these are available., Various ways of using restoring pollinators
are being tried,

The method that eliminates all detasseling in the production of the
foundation single crosses as well as the final double cross is to use
sterile inbreds as the seed parent of both single crosses. The pollinator
for the seed parent single cross must be an inbred that has been tested
for non-restoration. The pollinator for the pollen parent single cross
must be a good restorer. The formula for this type of double cross is:
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(A-T££xB~££)(C-TLExD-TFF) where A B C D are the four inbreds, T is the
Texas type of sterile cytoplasm, FF the necessary T restoring gene or
genes in the homozygous condition, and ff their recessive alleles. This
combination will usually give about 50 percent of the plants shedding
normal amounts of pollen in the farmer's fields, This method eliminates
all detasseling in the propagation of the inbreds and also in the pro-
duction of both single crosses as well as the final hybrid, It also gives
an automatic check on fertility restoration in the seed production fields,
and may give an increased heterotic effect. Any loss of fertility restor-
ing ability will show up in the form of sterile plants in the pollinator
rows. Many of the outcrosses in the sterile inbreds and the sterile seed
parent will show up in fertile tassels and can be rogued out.

Other methods can be used to give from 25 to 100 percent restoration
in the final hybrid. If sterile inbreds are not available the pollinator
single crosses can be made by detasseling or by hand pollination, The
following different formulas can be used:

Percent Restoration

(A-T£f x B-ff)(C-FF x D-FF) 100
" " (C-ff x D-FF) 50
n n  (C-Ff x D-Ff) 50
n »  (C-ff x D-Ff) 25
" n  (C-TFF x D-TFF) 100
" n (C~Tff x D-TFF) 50
" ».  (Cc-TFf x D-TF?P) 66
w ®  (c-Tff x D-TFf) 50

The percent restoration listed applies when only one restoring gene

is needed, Actually the amount of pollen shed will vary widely as shown 15
by the test crosses listed above and from the results of experimental and ik
commercial hybrids already in production. Some of the methods listed above 4‘
that give 50 percent restoration in the farmer's fields will not give full 4%
pollen production in the pollinator single cross in the seedsman's cross~ e
ing fields and allowance must be made for this to have enough pollen e
shedding plants to give a good set of seed. All comhinations must be é-_",;‘;;

tested thoroughly under different soil and seasonal conditions both for
pollen restoration and combining ability in the region in which the hybrids ;
are to be grown. !

Most corn produces too much pollen and higher yields can be expected
in the combinations with less than 100 percent pollen production, An
interaction between sterile cytoplasms and restoring genes seems to be a
factor for increased production and deserves further study.

...‘_. .
o p',‘v’t-?"-‘f '1!(;1;‘, el s’?ip"._i’{é‘ ;

Do F, Jones

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



i

Maize Genetics Cooperation Newsletter vol 33 1959

L. Further report on relationships between cytoplasmic and genic

male sterility.

Jones has earlier reported (MNL. 195L, p.20; Brookhaven Sym. in
Biol. No. 9, 1956) the results of crosses which clearly indicated inde-
pendence between restorer genes for cytoplasmic male sterility and the
conventional ms genes,- Dominant restorer genes did not act as dominant

genes when crossed to msy/msy male sterile plants, Jones also point-
0 out that Ms genes obviotfs‘.l.y'ﬁ% not act as restorer genes for sterile
M cytoplasm, since the former genes are present in all normal inbreds which
l have been converted to cytoplasmic male sterility. Further evidence on
e the independence of the cytoplasmic and genic male sterile systems comes
from crosses which placed an ms./ms, genotype in plants carrying S type
cytoplasm plus restorers for ?%y%p SMe

Fertile plants of A158SFL-1A (S type cytoplasm, restored by Ky2l
restorer, backerossed four generations to A158, followed by one genera=
tion self) Y Ms,/Y Ms. were pollinated by ¥ Ms,/y ms, males in a WF9 °
genotype. T r “pIafits from this cross (ca, pla;its) were fertile,
indicating that the female parent was homozygous for the S-restorer, since
the Y Msy/y male parent was in a WF9 background and presumably carried
no S restorers, The Fj plants, then, possessed S’ cytoplasm and were
heterozygous for the restorer genes. In addition, 50% of the F, plants
were heterozygous Y Msy/y ms; (ignoring X-overs). The Fy plants were
selfed, and white Tor light yellow) seeds from ears segregating yellow-
white endosperm color were planted.

The white seeds should give rise to y ms,/y ms; plants in S cyto-
plasm, except for X-overs (4-5%)., Since the }1 plants were heterozygous
for the S restorer gene, 75% of the y ms /Y ms; plants should have carried
the restorer gene. Actually, accord:m'g_%o Bu&i‘erb"s’ findings on the male
transmission of S restorers in A158SF families (MNL 1958, p.15) all of the
/y ms, plants would pogsess the restorer gene, since only the restorer
is sferred through the pollen, If the S restorer gene prevent-
ed the ms, gene from expressing itself, or if msy were not capable of act-
ing in S cytoplasm, at least 75%, and probably'iéo%, of the y ms./y
plants would be expected to be fertile. In fact, out of a total of
plants in two progenies, 43 plants were completely sterile and only 3
normal fertile (6.5% fertile), The proportion of fertile plants is about
that expected as a result of X-overs between the y and msy loci plus
hetero-fertilization and mistakes due to misclassification of light yellow
endosperm. It is concluded, therefore, that m /l_n_gl plants with S cyto-
plasm and S restorer genes are sterile; the ms, gen® is not inhibited by

S restorers, by S cytoplasm, or by a combination of boths
Harry T. Stinson, Jre

5, Inheritance of a chlorophyll defect in a male fertile WF9S stock.
Previously reported (Jones, MNL 28, p.19; MNL 29, p.ll) was & case

it
) l - . -
4 df e Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.



id

le
18
ar
b
b

15

involving a change from cytoplasmic male sterile to male fertile in a

WF9 line carrying S cytoplasm. The evidence indicated that the loss

of sterility wag not due to 2 mtation to either a dominamt or recessive
pollen restorer gene. It was suggested that the alteration which brought
about normal pollen fertility occurred in the S cytoplasm. Also pointed
out was the fact that associated with the fertile WF9S plants was a rather
severe yellow and pale green streaking, more pronounced than in normal WF9,
The first record of this chlorophyll abnormality appears in both of the
first genergtion selfed progenies from two fertile WF9S plants which had
previously been backerossed 6 generations by normal WF9., It was present
every year throughout } subsequent generations of selfing., The character
is variable in expression, ranging from a degree of yellow streaking
similar to that found in some normal WF9 stocks to a verysevere:streaking.
and reduction in vigor. The estimations of “the de e.of -streaking that--
have been.made are sybjectivecnes, and in some,ina‘%:.:ces ‘may. be:open: to
question, A green plant is one Judged to_ be no more streaked than normal
WF9, 1.e¢ to be "ormal WF9 green”,’

In the fifth generation selfed material grown in 1956 it was noted
that all 17 plants in one family appeared to be normal WF9 green, vhile in
a second family 9 plants were clearly streaked and 8 were green. An
attempt was begun to follow the inheritance of the chlorophyll abnormality
and to determine what bearing, if any, it might have on pollen fertility.
Specifically the breeding behavior of green and streaked plants was come
pared in selfs and in reciprocal crosses with normal WF9.

To date, it has not been possible to isolate a line that breeds
true for green, Two selfed progenies were grovn in 1957 from the family
mentioned above where all 17 plants were Judged to be green, One progeny
was again all green, but on selfing (1 plant) yielded 20 streaked plants
and none green in 1958, The other progeny gave i green and 3 streaked
plants, and a self of one of the four green plants gave all streaked plants
(16). The behavior on selfing of two of the eight green plants in the
second family grown in 1956 (which had 9 streaked and 8 green plants) was
similar, These produced in 1957 progenies of green and streaked plants -
1 green, 2 streaked in one; 8 green, 8 streaked in the other, A further
self of a green plant in each case gave all streaked plants in 1958,

Selfs made on the yellow streaked plants have given rise to progene
ies consisting exclusively of streaked plants - 11 plants in 1957, 1L
Plants in 1958, Based on only 2 generations and a small number of plants
the difference in the breeding behavior of green and streaked plants on

selfing appears to be that green plants can yleld green as well as stresked i
plants whereas streaked plants give only streaked progeny. If this is true, ‘-!-"-"_-:‘ff
than the green plants that were originally observed in the two families i
grown in 1956 have been lost, since by 1958 their descendants were all .
streaked, The essential correctness of the initial judgement made in 1956
that one family consisted of all green plants is indicated by a planting i .

of remnant seed of this family in 1958, where again all 10 plants were
about normal WF9 green, Thus in 2 years of selfing these plants have
become streaked, However, the progenies descended from the green plants

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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on the whole probably are less severely streaked than the progenies from
the streaked plants.

Pollen fertility seemed to be about normal for WF9 in all of the

| above families, so that it was not possible to establish any connection

g:; between the chlorophyll abnormality and the change to pollen fertility
. that occurred in this material., One difficulty in estimating pollen

‘ fertility is the general reduction in vigor encountered in the most

W severely streaked plants. Such plants tend to produce reduced amounts

i of pollen.

iy Green and streaked plants have also been crossed reciprocally with
134 normal WF9. Normal WF9 crossed as female parent by either green or

i streaked plants has given only green offspring, and the plants have re-
: mained green in a first backcross by green and streaked respectively.
In contrast, the reciprocal cross green x WF9 gave green and streaked
plants, Green plants from this cross were again pollinated by WF9,
giving all streaked plants, These results in crosses and backorosses
by WF9 parallel those of the green plants on selfing. Streaked plants
crossed and backcrossed by normal WF9 pollinators have produced only
streaked plants, just as the selfs on streaked plants. Again, all
plants from crosses with WF9 were judged to be normal fertile for this
inbred.

These differences in reciprocal crosses with normal WF9 indicate
that the chlorophyll abnormality is apparently transmitted only through
- the female parent, This suggests that some cytoplasmically inherited
factor or factors, perhaps the chloroplasts themselves, are responsible
for the alteration in chlorophyll phenotype. The role that nuclear genes
play is unknown, since only a WF9 genotype has thus far been involved.

The behavior of what appear to be green plants both on selfing and
backerossing by WF9 is somewhat puzzling. The fallure of green plants to
breed true may mean the chlorophyll abnormality is easily modified by
enviromment and in some plants fails to show in somatic tissue, but the
altered cytoplasmic constituent is nevertheless present in some egg cells
and hence is transmitted. Or plants may appear green because of the pres-
ence of only a relatively few altered plastids, or other cytoplasmic
elements, which fail to manifest themselves visibly in somatic tissue,
but which are present in sufficient numbers in-certain egg cells to give
rise to streaked offspring, It is also possible that the alteration
which brings about the streaking is recurring in green plants; but if
this is the case the change must be more or less restricted to germinal
tissue, or be taldng place so late in development that it fails to show
somatically. There does appear to be a real difference in the breeding
behavior of green and streaked plants in the proportion of streaked plante
they give in selfs and in crosses, as maternal parents, with WF9. Evident
1y in stresked plants all, or nearly all, egg cells recelve large enough
numbers of altered cytoplasmic elements to produce recognizable streaked
offspring, The variability in the degree of expression could be a congé-

ote: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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quence of the relative numbers of "good" or "bad" cytoplasmic elements
in the zygote, which could be distributed randomly during somatic
development,

The result reported here of apparent cytoplasmically inherited con-
stituents which affect chlorophyll and vigor are generally similar to the
examples cited by Brown and Duvick (MNL 32: 120)s The relationship be-
tween the chlorophyll aberration and the change from male sterility to
fertility remains obscure., The two in fact may not be causally related,

Harry T. Stinson, Jr,

6. Male gametggh_@ic selection as the mechanism for non-segregation in
the restoration cytoplasmic male ste Yo

In the 1958 issue of Maize News Letter a non-segregation of restorer
genes for cytoplasmic male sterility was reported, A further investiga-
tion has revealed the mechanism of this phenomenon. For brevity only &
sumary of part of the data will be presented here,

The following symbols will be used:
S = a male-sterile plant with the "S" type cytoplasmic factor
SF(Het) = a fertile plent with S type cytoplasm and heterozygous for the
restorer from Ky2l,
SF(Hom) = same as above but homozygous for the restorer.

No. of Residuval No.of pltse
Type of cross crosses made genotype per progeny Results
SxSF(Het) 15 4158 10 - 148 all fertile
SF(Het) selfed L " 20 - 80 n n
SF(Het )xSF(Het ) 3 m 19 - 47 " "
SF(Het)x Inbred 23 " 1 - 80 1 fertile:l sterile

Thus, in the above data, whenever an SF(Het) plant was used as a
male no segregation occurred; while, when one of these was not used as
a male, segragation always resulted.

Microscopic observation of the pollen from SF(Het) plants revealed
that about one half of the pollen in each anther was aborted. Since there
is a correlation between the percentage of pollen grains carrying the re~
storing gene and the percentage of gpparently viable pollen, and since all
the pollen grains effecting fertilization have the restorer, the inheritance
Pattern can be explained by assuming that only the pollen grains with the
restorer live, while those with the alternate allele abort.,

This hypothesis has been tested in the following manner: (1) If an
SF(Het) plant were self-pollinated half the progeny would be expected to
have about 90% normal pollen (normal for the Al58 inbred) and half the
plants to have slightly more than half of the pollen sborted, Pollen from

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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plants in two such "F2m cultures was examined. In one family eight plants
had about 90% normal pollen, while eleven plants had about half the pollen
aborted, With the other progeny eight were about 90% and fifteen were
about 1,5%, The orogeny of 2 selfed SF(Hom) plant was also checked, Also
~ as expected, all eleven checked were about 90%. (2) If these "F2" plants
v with about 90% normal pollen were pollinated by the inbred (A158) only
5 fertile offspring would be expected; while, from a similar pollination of

m the. 45% segregates, a 1:1 fertile-to-sterile ratio should ensue, A total
e of twelve 90% plants from the three progenies were pollinated by A158 and
£ 4 each gave rise to an all-fertile progeny. Thirteen plants of the 45% type

from among the two "F2" cultures were crossed with the inbred in the same
manner; each segregated 1:1.

This selection phenomenon is not limited to material with the A158
residual genotype. The following is a summary of all S-sterile material
observed: o ‘

, : Noeof
Source progeny Observation on basis of:
of Restorer Background genotype observed Pollen £ Progeny Test

Ky?2l A158 L5 selection selectiom

n mh 20 " m

n: P39 - 12 n ”

L WF9 x Ky2l 2 ————— "
A206 A158 x A206 1 . selection n

" (MLLxWF9) (A158xA206) - 1 n o
Q703 MLL x Q703 1 n
W22 W22 x A158 1 no selection w-=-=
S.P‘Ro* . S.P.R. 1 - s intemediate

L ' (WF?JCB8~11 )S «P.Re 1 intermediate

# Southern Prolific Restorer, a closed pedigree single cross produced
by McCurdy e«

Tt can be seen that this type of selection is wide-spread, though
not universal in S material and therefore is not a necessary consequence
of the S cytoplasm, There are indications that this inheritance pattern
can be modified by both the restorer and the residual genotype; however,
until the evidence is complete it will not be presented or discussed.

Preliminary observation suggests that this same type of phenomenon
can occur with T cytoplasm and that it is dependent upon the residual
genotype. ,

Janson G. Buchert

Te Lhe location and critical time of primary gene action as a mechanism
of male gametophytic selection.

Since 50% of the pollen grains of the SF(Het) plants described in

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



®

®© O
o

I8

e LR s o bt

e e mep A pae

Waize Genetics oopatonewette 331959

19

article 6 (above) abort, it can be concluded that there has been no way for
a sufficient amount of an ‘essential product of the restoring gene to get
into their cytoplasm. This could only come about if the critical restor-
ing action were to have occurred after the formation of crosswalls during
microsporogenesis; after the time when it became impossible for an active
restorer product to-travel to the other microspores. The spores not con-
taining the restorer then degenerate due. to the activity of the sterility
factor.

I this is indeed the mechanism determining the mele gametic selec-
tion and, as a consequence, the degree of pollen abortion and inheritance -
pattern in this S material, then the restorer would not be selected for if,
while keeping the residual genotype constant, it were put with a type of
cytoplasm other than S, The segregation (as would be disclosed by a progeny
test) for the S restorer has been checked in normal and in T type cytoplasm,
A number of fertile plants resulting from the cross A158T6 x -A158SF5S
(A158SF5 was also heterozygous for a T-restorer) were examined, and in no
case was any more pollen aborted than is exhibited by the A158 inbred
(about 10%). Offspring from A158 x A1585F5 likewise showed no excessive
abortion, Thus, with normal, as well as with T cytoplasm, no selection
manifests itself, : '

The time and location of the action in restored T-steriles is prob-
‘ably the -sameqe.

Janson G, Buchert

8 On the role of the tapetum in pollen abortion.

.The idea that the mechanism of abortion of pollen grains in cyto-
plasmic male sterile plants may be a starvation due to the withholding
of food by the tapetum can be discussed in the light of the observations
discussed in article 6 above, If this idea were correct, then, in those
cases where there was incomplete sterility (50% of the pollen aborted),
there should have been no correlation between those pollen grains aborted
(or conversely, those which survived) and a gene contained by them, This,
however, was not the case. There the presence of a gene in the maturing
pollen grain determined which grains would be aborted by the sterility
mechanism, It can therefore be concluded that in cases of the S type male
sterility, the abortion is not caused by a starvation due to the withhold-
ing of the food by the tapetum,

This is probably also true in T-steriles.
Janson G. Buschert
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9o Time of the critical gytoplasmically-induced action causing pollen
abortion,

The conclusions drawn in article 7 above help to establish the time
when the critical step in the abortion mechanism occurs in S-steriles.
Because more than one step must precede it, among them, the primary
restorer gene action and the restoration process, and since' the critical
times for these processes occur after microsporogenesis, this critical
stage determining the abortion must take place during the maturation of
the pollen grain - only a short time before the deterioration can be seen,

Janson G. Buchert

] 10, Effect of environment on pollen restoration of T (Tewas) type cyto-
plasmic male sterility. ’ '

Tt has frequently Been observed in T-sterile material where the re-
storers from Pll, P39, or NJ1L3y are being employed, that one part of a
tassel may be more fertile than another. Occasionally plants will be
found where the first day's shedding area will be fertile, the second day
will be less-than-half fertile, the third day's will be better-than-half
fertile, and the base perfectly normal. Sometimes the tassel on the main
stem is almost sterile, while the tassels of the tillers will be normally
fertile or nearly so. This behavior appeared attributable to the environ
ment. To investigate this, samples of seed from the same ear, produced
by the cross (CL3T x NJllh3y) C13, were planted at about 5 to 7 day inter-
vals from May 15 to July 23, 1958. From the data of three backcrosses
and one F2 progeny, it had been previously established that the restorati
brought about by NJlL3y segregated as a single dominant gene. Further-
more, seed from the same packet had been sampled the previous year and
found to segregate in a 1:1 ratio; it Mad been planted May 31, Therefore
on the basis of both the previous sampling and the previous behavior of
this restorer, each planting in 1958 should have contained fertile and
sterile plants in equal numbers. Those planted from May 15-through May
25 and from June 30 through July 23 had a significant (P <.,01) excess of
steriles, while the samples planted June 2 through June 16 had a signif-
jcant (P=.02) excess of fertiles. Samples planted on May 28 and June 23
appeared to give a ore gene ratio. There was no concious selection in
removing seeds from the packet; also, some samples included various

" degrees of "partials" while others did not. The envirommental factor(s)
responsible is not known,.

Janson G. Buchert

11, The effect of environment on pollen restoration of the S~type
cytoplasmic male sterility.

When grown during the 1955 and 1956 seasons, all cultures having
only plants with S cytoplasm, mainly the P39 residual genotype, and the

4se Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.



“Cross Year Grown Fertility # Extrusion of anthersi
P39S8 x P39SFl 1955 all p all M

P3959 x P39SF2 1956 all P all M

P39S9 x P39SF2 1956 all 13 P all 13 M

P39S9 x P39SF2 1958 SP 328 all 37 M

P39S10 x P39SF3 1958 1P 37 S 36M 2F
P39SF1 x P39 1955 10P 758 10M T7ForN
P39SF1 x P39 1955 9P 38 9M 3ForN
P39SF2 x P39 1958 all 49 S 30M LF 15N
P39SF2 x P39 1958 all 32 S 1I5M 8F 9N
P39SF3 x P39 1958 1P 458 23 M 13F 10N
P39S10 x P39 1958 all s all F or N

S~restorer from Ky2l exhibited various degrees of fertility. Never,
however, were any plants completely fertile, nor were any completely
sterile, The P39SF material grown in 1958, however, expressed itself
differentlye. Conclusions are based on the following data,

# On the basis of pollen sheds P = partial fertile S = sterile

#¢ M = many (usually more than 150) anthers; F = few (usually less than
15) anthers; N = no anthers extruded.

Except for seven, all of the plants in 1958 were sterile, regardless
of the type of cross they had resulted from. These seven, however, were
the latest plants to flower; therefore, the critical environment may have
been different for these plants., Although the expression of fertility
was different in 1958, the degree of extrusion wes not. In the 1955 and
1956 grown cultures all of the fertile plants had many anthers extruded,
while the steriles had only a few or none. If this same relationship
had existed in 1958 the same ratios of fertile:sterile as was expected
(on the basis of male gametophytic selection - see article 6 above) would 3
have resulted, That is, while the progenies of the crosses of the type S e
x SF were expected to have only fertile plants, almost all the plants '
were sterile, but, virtually all had many anthers just as the non-
segregating families in 1955 and 1956, SF x inbred families had almost
all sterile plants, but they segregated in a 1:1 ratio for many: few 1
or no anthers extruded, just as similar pedigreed families in 1955 and g
1956, P39S11 was listed for comparison. g

The environment responsible for this different expression in 1958
is not known. There was one major difference in the environment in
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Comnecticut in 1958; the early part of the growing season (about 3 - L
weeks) was unusually cool and wet.

i Janson G. Buchert

? 12, Separation of cytonlasmic male sterility types by chromatography.

| Chromatographic analysis applied to mature anthers of cytoplasmic

! male steriles from nine different sources in various stages of backcross-
2 ing to WF9 shows promise as a means for classifying these cytoplasms. Th
1,__ chromatograms were first inspected with short-wave ultra-violet light and
|

rp e e

later dipped in ninhydrin solution. Root tissues showed no marked differ
ences in ultra~-violet light fluorescence or absorption, or in their conte
of ninhydrin-positive materials. Chromatograms of anthers in early stage
of development were similar except for the T sterile (previously reported

IR T i W A

Ultra-violet light fluorescence and absorption patterns of the
normal WF9 and the cytoplasmic steriles E; T and S were distinctly differ
from the other types examined (A, B, D, F, G and H) and from each other,
The B and F sources appeared to be alike while the others fall into a
separate group. Ninhydrin-positive patterns were less distinctly differe

It is hoped that with a refinement of techniques, a further sepa-
ration and identification of the cytoplasms chromatographically will be
possible,

Uheng Khoo :
Harry T. Stinson, Jr.

CORNELL UNIVERSITY
Tthaca, New York
Department of Plant Breeding

1. Pollen viability studies.

Utilizing the bio-assay for corn pollen viability discussed pre-
viously, (MNL, Vol. 32, p. 18-19) additional experiments were undertaken
in 1958. Some of the factors known to contribute to the pollen longevit)
viability problem were examined in greater detail. In. some of the recent
work, pollen kept viable for 8 days was not uncommon, The most f£avorablt
temperature for 8-day storage was +3°C., although temperatures from -8°C.
to +10°C. will generally work nearly as well.

Attempts at suspending pollen in liquid diluents were entirely un-
successfule 1.O0M and 2,0M glycerol and mannitol and 100% glycerol faile:
;.‘?.n z:tain any viability in corn pollen for periods of time as short as 1

Co
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Fresh corn pollen was successfully "diluted" with previously killed
corn pollen. Dilutions of from 1:1 to 100:1 were used effectively in
viability studies. The mechanical mixing did not appear to have any
deleterious effects on the fresh pollen longevity.

Additional experiments were conducted to determine optimal pollen
collection, optimal storage, and the changes that take place in the
pollen during storage. These will be reported in detail in a thesis
in preparation by the junior author.

y I ‘He L. Everett
D. B. Walden
- _Ii
)
; 4 2, Oxygen utilization by fresh pollen.
L4 [

_ Some of the pollen treatments observed in the longevity-viability
b studies have been subjected to elementary physiological analyses, The
enfr results can be summarized as follows:

a) The 0, uptake of fresh pollen can be measured with appropriate’
nt manometric techniques, Thus O, uptake as a function of time of storage,
storage conditions, etc. can be determined. In our work, 0.2 - 0e3 gme
fresh wt. of pollen was inserted into 15 ml, "Warburg" vessels and attach-
ed to manometers,

b) The O, uptake of fresh pollen suspended in 0.05M phosphate buffer,
pH 7.3 czn also be measured. In such a system, the pollen homogenate can
be shown to oxidize some of the organic acids of the "Krebs" cycle. I+
can also be shown in the case of succinate oxidation that the respiration
pallway is at least partially sensitive to cyanide and azide. A general
interpretation of these pollen "respiration" studies indicates that
pollen respiration is not unlike the classical respiration of yeast.

¢) The preparation of an active "mitochondrial" suspension from
corn pollen has not been successful with classical methods.

He L. Everett
D. B. Walden

':{- 3. Respiration studies with E' regarations from corn seedlings.
\

L A preparation with oxygen uptake activity can be prepared from corn
Je seedlings: Six-day old mesocotyls and cotyledcns are ground for 3 min-
utes in a 0,05M NaHCO, buffer in 0.25M mannitol solution at 0°C. Differ-
ential centrifugation”allows sedimentation of a pellet at 15,000 g, This
pellet is washed and re-suspended in 0.25M mannitol.

1 Utilization of some organic acids, inhibitor studies, determination
of P30 ratios, have aided in the characterization of the respiration path- ¥ S
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-way of corn seedling preparations.

H. L. BEverett
D, B, Walden

CROW!S HYBRID CORN COMPANY
Milford, I1linois

1. Dwarf prolific corn.

Cur work with the multiple-eared strains of corn is showlng enough
promise that we are going back to teosinte again to make a wide variety
of crosses., In 1958, we had 105 first-generation hybrids. For the most
part, these were crossed back to maize.

We are about ready to conclude that a stalk with 6 to 8 ears, five
to six feet tall, would be ideal either for silage or for grain., Crosst
with dwarf lines have been made to shorten the tall normal plants to a
more desirable height,

We Jo Mumm

2. Twin shoot,

Thls past year we had a number of F2 crosses between twin-shoot anc
Inbred Hy. The twin~-shoot character failed to reappear. We do not unde
stand why it failed to appear, but we are going to try another approach.
A characteristic of the twin-shoot we are using is a double groove in t}
internode of the stalk where the twin ear buds appear.

We Jo Mumm

3¢ Dwarf hybrids.

We are multiplying our inbred seed stocks this year in preparation
commercial production of intermediate dwaibf hybrids. Up to now we have
called them semi-dwarf, The stalks themselves are six to eight feet ta:
and the ears are from 18 to 30 inches above the ground. These hybrids
will fit in situations where high fertility and thick planting rates
causes normal hybrids to break over badly.

We Jo Mumm

i
1

]x':i‘.i'i
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EAST AFRICAN AGRICULTURE AND: FORESTRY RESEARCH ORGANIZATION
Kenya Colony, East Afrj.ca

1, Resistance to Puccinia polysora Underw,

Race EA.1 of P.polysora still remains the only race id?ntii‘ied in
the field in Kenya, Uganda and Tanganyika. Breeding of resistant xpaizes
has been discontinued, and will be reopened only if races appear virulent

to present stocks carrying genes Rppy or Rppoe
He Ho Storey

ESCUEIA NACIONAL DE AGRICULTURA
Ia Molina, Iima, Perfi

l, Pollen restoration system in Peruvian Coastal Flint maize.

The "Texas" (T) source of male sterility, represented by the single
cross 203 MS x 61M, was crossed with the Peruvian Coastal Flint variety
Amarillo Ia Molina in 1952, P, fertile plants were selfed, and pollen
fertile plants from resulting Segregating lines selfed to Sy, where se~
lected pollen fertile plants were simultaneously selfed and crossed to
tester male sterile plants. GCenetic analysis was carried on 1958 data
from 32 F, and F, families (10 Sy lines, and 22 S3 lines), and their
respective testcrosses, ylelding the following classifications

Restoration: | Complete Partial No
|
Phenotypic Ratios¥ | AllsNone 3:1 9:7 315 15:1 None:All
(FertilesSterile) 1:3
e —
Gene action ——— lpair 2 complementary 2 dupli- —

pairs(epistasis) cate pairs

1 1 ggg L 0

#(Semi-fertile plants were pooled with the fertile group)

|
)
]
J
No, of lines |
|

Chi-square tests conducted on phenotypic ratios.gave good fits
(P>0,30) in the respective groups of F3 or F) families, and their test-
crosses, to the several ratios noted above.

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of autho_.'_‘_
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L Tt may be concluded that the pollen restoration system in the variety
1 Amarillo ILa Molina of the Peruvian Coast is made up of at least two com=
plementary dominant factors, No restoration of male fertility is effected
when the zygote carries either one of these two factors in the homozygous
recessive state, There is also evidence, that two duplicate dominant
factors may be also operating as a substitute pollen restoring system in
this variety.

Alexander Grobman

T T T T

e

2, Pollen restoration in Caribbean and Southern U.S.A. maize,

Nine selected lines derived from parental Cuban varieties or hybrids
were orossed to the "I" source of male-sterility. Of these, only cne line
FF(M5)1L~2 proved to be a pollen restorer. Three Fp families derived by
selfing the Fy of the cross FF(MS)14~2 x M.Sterile, gave the following
pooled phenotypic segregation ratio:

Sterile Semi-fertile Fertil

Observed 17 w
, 3:1 Calculated 15.25 Lke75

A good fit to the one dominant restorer factor hypothesis was ob-
tained. o _ ’

The following S, line [M.Sterile x FF(15)14-2} =3 derived from the
cross male sterile x homozygous restorer was testcrossed to a male sterile
plant, giving a perfect 9 fertile: 7 sterile progeny ratio, pointing to tl
possibility that the basic restoring system may be also made up in this
material of two complementary genes.

' & . A study was conducted to determine the system of restoration of Ky-

122, furnished by the North Carolina Expt. Station in the form of MS x

(T-115xKy-122) by crossing it with the local form of male sterile AmIM x

i (203 MS x 61M) and studying segregation in L F, progenies. The following
: pooled ratio was obtained that fits closely a 2 complementary genes

hypothesis¢
_Sterile Semi-fertile Fertil
Observed 32 3\_/_?\_, »
3
Calculated (9:7) 29.3 7.7

Alexander Grobman

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




27

3, New sources of cytoplasmic pollen sterility.

Two new sources of cytoplasmic pollen sterility have been isolated
from the race Perla, being identified in breeding plots, and checked by
testcrosses, with known restorer ahd non-restorer lines. These 2 sources
have been named EM=3000 and EM-320, and their behavior is as follows:

EM~3000: (&) completely restored by FF(MS) 1h-2
2 (6) not restored by either Cuba ML1-20##=9 or Cuba MI11-37#
(¢) restored 3s1 by HIM-2L## -3 and by MSx (T-115xKy-122)

EM-320: (a) completely restored by FF(MS) 14-7-2 and FD(MS) 9 = 32
(b) not restored by PD(MS) 9-L48 derived lines.
(¢) restored 3:1 by FF(MS) 14-2-## - derived lines. |

Both sourceé behave with these lines identically as does the Texas
source of cytoplasmic pollen sterility.

Alexsnder Grobman

e Inheritance of Cape.

The simple dominant gene hypothesis has been confirmed to oper.'ate
in the character starchy cap vs, no cap in crosses of Cuban dent lines
x Peruvian Perla flint lines,.

In the cross PC-79-## x Cuba 23-25## (no cap vs cap) a 1:1 pheno-
typic ratio was obtained in the F,, while in the Fp of three families
of the cross PD(MS)9-LB##x CG-9M§ (cap vs. no cap) a 33:4 phenotypic
ratio that approaches a hypothetical 7:1 was obtained. Both ratios point
to a single gene segregation with two modes of xenia operation: complete-
1y dominant xenia (7:1) and incomplete dominant xenia (1:1) in the endo-
Sperm,

Alexander Grobman

Se Study of chromosome morphology of races of maize in. Peru,

Advances have been made in the study of the number, position, size
and shape of chromosome knobs of the races of maize in Peru, trying to
determine patterns for differentliating races (see first report in Maize
News Letter 32:25),

Differentiating features have been obtained, and are being studied
further for ample confirmation, in the frequency of appeavance of knobs
in certain chromosome arms, the shape and size of such knobs, the fre-
quency of presence of the abnormal -10 chromosome, and the frequency of
high number of B-chromosomes. The highest number of B's per plant, found

-
|

i
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go far, was lj, Generally speaking, B - chromosomes are found in high-
land races, with low number of knobs,

Ulises Moreno
Alexander Grobmen
Barbara McClintock

6, Evidence for existence of a common prehistoric race in both North
and South America.

A new cache of corn in an early Pargeas stratum (circe 0-200 B.C.,
was found by Dr, Dwight Wallace in Ica, on the southern Peruvian coast.
This material, was found in an excellent state of preservation and per
mitted a careful morphological study. The ears were short, ranging fr
1.5 to 9.0 cms. in length, most of them with medium to strong fasciati:
with brown or red pericarp, and small yellow flinty (pop) kernels. Fo
ears had cherry pericarp,.

This corn is clearly related to a precursor of a large number of
present=dgy Peruvian and Andean races, and the Mexican race chapalote .
seems to be similar to Huaca Prieta corn, as well as to corn from
Tularosa Cave, which would mean, that this prehistoric race of corn
might hgve been grown in both North and South America, more than 2500
Years agoe.

Alexander Grobman
Paul C. Mangelsdorf

ESTACAO AGRONOMICA NACIONAL
Oeiras, Portugal

1. A persistent nucleolus in maize.

A study of melosis was made in 6 Fy plents from a cross between &
normal inbred line and a plant with the constitution abnormal 10 10B
op8b10, TIn all plants a persistent nucleolus was detected at both
melotic divisions in a large number of pollen mother cells, Parallel]
production of carmine stained nucleolar-like bodies was also observed
many cells,

A large number of droplets of staining material were found in the
nucleus, surrounding the chramosome threads at leptotene, At zygotent
similar droplets were observed in close connection with the synizetic
knot. large, irregular, light staining spots were observed in the sw
rounding nuclear sap. These spots are thought to be the products of
the progressive dissolution of droplets previously formed and freed b
the chromosome contraction into the synizetic knot.
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The fact that in this stage droplets are found close to the
chromosomal bulk seems to be a good reason to believe not only that
these bodies are produced by the chromosomes but also that the chromo-
somes are still in an active metabolic stage., It has not been possible
to ascribe the production of this substance to any particular region of
the chromosomes,

At pachytene the droplets are less numerous and larger, lying
completely free in the nuclear sap between the bivalents., They are
generally 1/5 to 1/8 smaller than the mucleolus, in diameter, Iater
prophase stages are characterized by a gradual disappearance of these
bodies, and at diakinesis none was observed, Instead, a granular,
coalescent and light staining substance was seen spread over the
nucleus, At prometaphase a persistent nucleolus was observed in a
large number of cells, It soon becomes free from the nucleolar organizer
attachment and orientates displaying an elliptical and finally a rod
shape configuration,

At metaphase I the nucleolus is normally lying at one of the poles
of the spindle, Very few cases were observed in which these nucleoli
orient on the equatorial plate, They then fom a long rod crossing the
spindle plate with their ends close to the poles, Other times a spindle
shaped configuration was observed, made up of two rods convergent at the
ends and directed towards the poles. These nucleoli finally break into
two pieces that move to the poles, Nucleoli were also seen lying outside
the spindle, They seem to be motionless,

The division cycle of nucleoli always precedes the anaphase move-
ment of chromosomes, It seems therefore that centrifugal forces are al-
ready operative in the spindle prior to the polar movement of the
ghx'omosomes. The directional stretching of nucleoli towards the poles
is probably a function of the frame-like structure of the spindle that
dictates the predominant direction of the movement, The persistent
nucleoli normally disappear before anaphase. In a few cases, however,
nucleoli were still found at f£inal anaphase.I lying beyond the poles,
apart from the chromosomal group, seeming to be displaced by them from
their previous site,

Telophase and interphase are characterized by a widespread occur-
rence of small, dark staining droplets in the cytoplasm. They are dis-
solved before metaphase II,” Meanwhile amorphous nucleolar substance is
produced inside the nucleus s and a persistent nucleolus is again present
at metaphase II lying at one of the spindle poles. Nucleolar division
has never been detected at this stage. Finally cytoplasmic droplets were
again observed at telophase II, interphase and prophase of the microspore
first division.

From the above description it seems logical to infer that the per- ki

sistent nucleoli were due to an over-production of nucleolar substance
by the chromosomes, Presence of nucleoli at the nmetaphase stage seems

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of J .
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in this case due to the saturation of the nuclear sap and cytoplasm by
this additional product.

Pachytene analysis of the chromoscmes in five plants disclosed
their constitution as follows:

i ~ Plant 1 - 10 10B 2pebl0
. Plant 2 - 10 10B 2pabl0
Plant 3 - 10 abl0

Plant } - 10 10P peblo
Plant S5 - 10 10B BablO

These plants carry a large number of knobbed chromosomes. A low
degree of neocentric activity was detected at both meiotic divisions
in all plants,

An attempt was made to evaluate the relative amount of the droplet
forming substance in PMCs of these plants. Two morphological criteria
were used: the evaluation of the mean number of droplets per cell at
the pachytene stage and the counting of relative number of cells with
persistent nucleoli at prometaphase-metaphase I, The results are given

below:
Average No, Per .. Relative No. of Cells
Cell of Nucleolar-" . Total With and Without Per-. T¢
like Bodies at No,of - sistent Nucleoli at No
Pachytene Cells Promet.=Mets I Ce.
Plant 1 L5 57 768 !
Plant 2 b3 65 1212l
Plant 3 2.1 50 63:92 :
Plant L 1.96 51 53:73 1
Plant 5 2.3 Sk 57:88 1

These figures seem t0o confirm our idea of a direct relationship
between nucleolar persistency and the amount of droplet forming sub-
stance in previous stages. However, the most important point is that
the amount of this substance is considerably greater in plants 1 and
2 than in the others. Since these plants carry an extra abnormal 10
segment, it is reasonable to assume a dosage effect of this fragment
on the production of nucleolar substance,

ase Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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A closer comparison of the different cases presented in this table
discloses that other heterochromatic portions of chromosomes seem not,
to affect the production of this substance. For instance the plant with
no B chromosomes shows no difference in mean number of droplets per cell
at pachytene and in the proportion of mucleclate cells in comparison to
the plants carrying the two translocated parts of a B chromoscme.

Pachytenes of plants 2 and 3 were studied in detail with regard to
the knob constitution of the chromosomes, It is as follows:

Plant 2 Plant 3

L K/K K/K
Chromosome 1

S K/0 0

L K/K K/0
Chromosome 2

S 0 0

L K/0 0
Chromosome 3

S 0 K/0

L K/0 K/0
Chromosome |y

S 0 0

L 0 K/0
Chromosome 5

S 0 0

L X/0 K/0
Chromosome 6 :

S organ, organe.

L K/0 : /0
Chromosome 7

S 0 0

L 0 0
Chromosome 8

S 0 0

L. 0 X0)
Chromosome 9

S K/K K/K

L B frag/0 abl0/0
Chromosome 10

S 0 0
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i K- Symbol for knob

0~ Knobless

L- Iong arm of the chromosome
S~ Short arm of the chromosome

This table shows that knobs are relatively abundant in both plants
: and that differences are expected to occur in plants of the same family.
Knob analysis of the remaining plants could not be undertaken. Most of
riks the bivalents at pachytene stick together by their knobs making impossi-
' ble their identification. However, this, in itself may be evidence of
a heavily knobbed karyotypee.

Production of nucleolar substance is frequently observed in asso-
ciation with heterochromatin. In maize the nucleolus is normally as-
sociated with a large heterochromatic piece, the nucleolar organizer,
From the facts above described, the suggestion is made that other het-
erochromatic parts, as for instance knobs and B fragments, can also
be activated under special genotypic conditions. This particular geno-
type is probably provided by the atnormal 10 segment. Influence of thie
segment on the neocentric’ activity of the other chromosomes, assumed to
be localized on the knobs, is already known. We believe that detection
of the persistent nucleoli and of the mechanism presumably causing them
to arise was only posgible due to the heterochromatin charged backgrowx
in the PMCs of these plants that made possible the full expression of
the abnormal nucleolar activity,

Tristao J, Mello De Sampt

HARVARD UNIVERSITY
Cambridge, Massachusetts

1, ;rfhe effects of teosinte chromosomes on mutation rate at specific
oci.

In previous News letters we have reported a general mtagenic effeci
of teosinte chromosomes which have been incorporated into A158, The pr¢
ent report concerns their effect on mutation rates at specific loci, A
test of a homozygous chromosome-l stock on mutation to sugary during po:
formation ylelded 1 proven su mutation in 8),329, When this individual
was grown out, it was found to be semi-sterile. In another test in whic
mutation rate was tested in the female rather than the male and in whicl
the teosinte chromosomes were made heterozygous by outerossing to a cyte
plasmic male-sterile inbred (C106) no mutants were observed to either 8
or y in 136,227 kernels involving about 68,113 gametes bearing teosinte
chromosomes. A similar test for sh, in the female of teosinte derivatir
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also made heterozygous with the cytoplasmic male-~sterile inbred produced
only 3 mutations in 1,718,989 kernels. It is sipnificant that all three
of these mutations came from a single family (57,879 kernels) and that
this family involved several teosinte chromosomes (3,4, and 9).

W. C. Galinat
P, C. Mangelsdorf

2., Muatations at the A locus in teosinte derivatives,

Although mtations at specific loci in teosinte derivatives are rare
in the controlled experiments reported immediately above they may be more
common in certain other stocks. In 1956, 241 ears were grown from crosses
of an inbred strain of the genotype A C R with respect to aleurone color
and an jipbred strain homozygous for The unstable defective endosperm mu-
tant de”” and having the genotype A ¢ re The F, ears from this cross
would be expected to segregate for colored and honcolored seeds in a ratio
of 9:7 and all but two did segregate in this manner, The two exceptions
had 57.0 and 53.,4% of noncolored seeds. These percentages suggested a
27:37 ratio, The colored seeds from one of these ears were grown in
Florida in the winter of 1957-58 and produced ears segregating for color-
ed and noncolored seeds in ratios of 27:37, 9:7, and 3:1, Some of the
colorless seeds from the second ear when grown in the summer of 1958
proved, when tested, to be of genotype Aa, showing that a mutation from
A to a had occurred. -

P, C. Mangelsdorf

3¢ Peculiar behavior of the C locus in crosses of teosinte derivatives.

A third ear from the population described in the section above
Segregated in a ratio of 9:7 in the F, endosperm generation but pro-
duced an ear segregating in a ratio of 27:37 in the' Fy generation,
(}olored seeds from one of these ears produced 27:37, ;:1, and 3:1 rativs
in the following generation. All selfed plants were also tested for A,

C, and Rs Plants protucing 27:37 ratios in selfed ears proved either to
Be heterozygous for A, C, and R or homozygous for A and heterozygous for
R, C,and an unidentified color gene. Three of the plants segregating in
a 9:7 ratio proved to be homozygous for both A and R and heterozygous

for C and an unidentified color gene. In test crosses on the C tester
a1l of the plants which were segregating for the unidentified color gene
produced 1:3 ratios instead of 1:1'ratios of colored and noncolored seeds,
Apparently this stock which originally was heterozygous for the C factor
1s now heterozygous for two C factors both of which are required to pro-
duce aleurome color, The significance of this situation is not yet clear
a;xd the rgresently known facts are being presented here only as a matter

of record,

P. Co Mangelsdorf
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4o Further data on an unstable gamstophyte mutant,

In last year's News Letter data were presented which indicated
that an unstable gametophyte mutant involving preferential segregation,
although usually deleterious to the gametophytes which carry it, may
in some instances confer an advantage so that backcross ratios instead
of being "high" sugary are "low" sugary. This possibility was tested
further in the summer of 1958, Thirteen plants from a stock which
originally was "high" sugary and which had become almost '"normal® sugan
with minor but significant fluctuations in the direction of "high"
sugary were backcrossed by and on homozygous sugary with the following
results:

Total Toe Percent

Seeds Sugary Sugary
Backcrosses by sugary' 1816 2388 49,6
" en ™ 4y Row 148 1660 2347 50.4

n on "™ , Row 347 5596 2703 L8.3

The ratios in the first two series of backcrosses do not differ
significantly from normal 1:1 ratios but the deviation in the third
series is significant at the Ol level, Also one of the plants in the
poptilation had Lli.5% of sugary seeds when backerossed on Row 347 and
56.3% when backcrossed on Row 14,8, Both deviations from 50% are sig-
nificant and show that the gametophyte factor is still present in the
population and indicate that its behavior is governed to some extent
by the genotype of the styles in which the pollen tubes grow. Since
the gametophyte factor is Jinked with the Su gene all populations with
significantly less than 50% of sugary seeds are presumably the product
of the gametophyte factor conferring an advantage upon the gametophytes
which carry it.

P. C. Mangelsdorf

5. Cytology of unstable mutants.

Several of the unstable mutants reported by Mangelsdorf in last
yoar's News Letter have been studied cytologically in Fq hybrids with
an inbred strain of Wilbur's Flint. HNonhomologous association between
the long arms of chromosomes 2 and ly was found in the Fq involving an
unstable dwarf, which in tests by Galinat using B-chromosome translo-
cations was found to have its locus on chromosome L. In this same Fy
the long arms of chromosome 1 folded back on themselves in nonhomolo-
gous palring for a length from the knob position to the end.

One of the stocks involving the unstable defective, g_gts s has
probably an inversion in the short arm of chromosome 9 comprising about
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two-thirds of the length of the arm.

Y. C. Ting
P, C. Mangelsdorf

6, Cytological observations on extracted "teosinte" chromosomes from
maize varieties.

In last yearts News Letter, Mangelsdorf reported the extraction
from Latin-American maize varieties through repeated backcrossing to
the inbred, A158, of chromosomes hawing genetic effects similar to those
of teosinte chromosomes, Some of these strains of A158 which had been
modified by substituting extracted teosinte chromosomes have now been
studied cytologically in Fy hybrids with an inbred strain of Wilbur's
Flint which is virtually knobless. The following observations have
been made.

Knobs on the long arm of chromosome 1 have been introduced into
A158 Trom Honduras 1639 and Venezuela 1536. A knob on the long arm of
chromosome 2 has been introduced from Guatemala 197.

Asynapsis was observed in approximately two-thirds of the short
arm of chromosome 3 and in almost the entire length of the short arm

of chromosome 7 in a strain of A158 modified by introducing chromo-
somes from Nicaragua 501, Asynapsis was also observed in a derivative
of Honduras 1639 in about one-fifth of the long arm of chromosome 2 and
in the long arm of chromosome l involving a segment from the regular °
knob position to the distal end. In the derivative of Venezuela 1536,
there occurred an asynaptic loop about four chromomeres in length in
the long arm of chromosome 2 adjacent to the centromere.

Nonhomologous association was found in approximately one-third
of the long arm near the centromere in chromosome 2 of a derivative

of Nicaragua 500, The association was with a chromosome not yet i~
dentified,

Chromatid bridges and fragments were present at anaphase 1 in the
F, hybrid of Wilbur's Flint with a derivative of Cuba 398, The chromo-
some involved has not been identified, perhaps because the segment is
too short to regularly form a loop at pachytene,

Y. C. Ting
P. C., Mangelsdorf

7+ Chromosmmes in three teosinte varieties,

Florida-type teosinte from Honduras. A collection of teosinte
from Honduras resembles Florida teosinte in vegetative characteristics
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ii and photoperiodic response but differs from it quite markedly in its
chromosome knobs which are largely internal.

Chromosomes 1 and L of the Honduras teosinte each have two large
internal knobs, one on each of their arms. Chromosomes 2 and 3 have ont
! large internal lknob on the short arm and in addition chromosome 3 also
o has a medium-sige terminal knob on the same arm, There are no knobs on
i chromosomes 5, 7, and 10, On chromosome 6 three knobs are present; the
it one on the short arm is terminal and the others on the long arm are
it internal and occupy the first and the second knob positions. The ter-
iﬁ minal knob on the short arm of chromosome 8 is very small, while the
i terminal knob on the short arm of chromosome 9 is prominent.

Mexican teosinte from Chapingo, In a Mexican teosinte from Chapin
pachytene chromosomes 1, 2, 3, , 5, and 8 were found to be different
from those previously reported in this variety. Chromosomes 1, 3, L,
and 8 are knobless. Chromosomes 2 and 5 each have one internal knob;
that of chromosome 2 is on the short arm; that of chromosome 5 is on thi
long arm. Fusion of chromosome knobs in this variety is comnmon. On th
average, chromosome 6 of Chapingo teosinte is shorter than either chrom
some 7 or chromosome 9,

Mexican teosinte from Xochimilco. In this variety of teosinte
pachytene chromosomes are always well spread in spite of thefact that
most of them have one or two knobs, Fusion of chromosome ¥nobs was
rarely observed,

Chromosomes 1, 2, and l} each have two knobs, one on each arm,
Chromoscmes 3, 5, and 7 each have one knob on the long arm. There
are four knobs on chromosome 6; the terminal knob on the short arm
and the knob on the first knob position of the long arm are small
while the knobs on the second and the third knob positions of the
long arm are large. There is a terminal knob on the short arm of
chromosome 9, Both chromosames 8 and 10 are knobless,

Y. C. Ting

: 8+ Telocentric chromosomes.,

Telocentric chromosomes, previously reported by Rhoades for
chromosome 5, have been found for chromosome 10 in a cross of our strai
carrying a B-chromosome with a strain received from Dr, Rhoades which
was homozygous for abnormal chromosome 10.

At pachytene stage these telocentric chromosomes, like the normal
bivalent chromosome 10, were always well paired. The size of the ter-
minal centric region was about equal to that of the bivalent chromo-
some 10, The telocentric bivalent was frequently associated with the
bivalent chromosome 10 at the centromere regions. Whenever this hap-

Y .
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pened the bivalent normal chromosome 10 appeared to have four short
arms which are alike., Sometimes the short arms oriented in such a way
that they formed a closely associated quadrivalent, In such cases they
appeared to exchange their partners throughout their length,

In order to determine the frequency of the association between
the telocentric bivalent and the chromosome 10, about 50 microsporo-
cytes were studied. In about one-half of the cases the bivalent chromo-
some 10 was associated with the telocentric bivalent and in about a
fourth of the cases the telocentric bivalent was left free in the cells,
Whenever it was not associated with any of the chromosomes it was usually
located in the periphery of the sporocytes. ILess frequently this telo-
centric bivalent was paired with the other chromosomes rather than that
of chromosome 10. Occasionally this telocentric bivalent was associated
with the B-chromosome at the centric regions,

At anaphase I the telocentric bivalent always failed to divide,
Instead of two, it moved to one pole only, Therefore its distribu-
tion in the subsequent divisions would be irregular,

Y. Co Ting

9., Association between B-chromosome and abnormal chromosome 10.

In the plants of a cross heterozygous for an abnormal chromosome
10 and also carrying a bivalent B-chromosome, it was found that the
heterochromatic part of abnormal 10 was sometimes associated with the
B-chromosome., In other instances only the knob-like region of the B~
chromosome was paired with the abnormal chromosome 10 at a point of
thn latter's extra piece of heterochromatin, A few times the paired
portion of the attached heterochromatic fragment involved its entire
length. More frequently, however, the attached heterochromatic frag-
ment was fused with the knobs on various chromosomes. These observa- i
tions show that the attached heterochromatic portion of the abnormal $ ¥
chromosome 10, the knobs of various chromoscmes, and the B~-chromo- ;
somes have a high degree of "homology."

Y. C. Ting

10, The blotching system involving the ¢ locus.

In earlier reports it was stated that there are four genes in- ply
volved in the blotching system which causes blctches of color to g
develop in the aleurone in A ¢ R genotypes. This conclusion was based i
on populations which had ratios closely approaching 81:175, the ratio !
expected when four factors are segregating. In last year's News Letter, Ef

because only three different testers could be isolated, it was concluded
that only three genes are involved in this system. Now it appears that
the earlier reports were more nearly correct than last year's.
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The inbred strain OhlS, which is not itself blotched, proved in
test crosses to be homozygous for the Bh factors on chromosome U, 6,
and 9. This suggested that there must be at least one more Bh factor
in the system and that this factor was absent in OhL5.

[ Since Ohl5 is rr and the three Bh testers are RR we should expect
9:7 ratios in the Fp generation of the crosses between these stocks if
the crosses are heterozygous for only one Bh gene and 27:37 ratios if
they are heterozygous for two Bh genes.

[ S S e e

AP A

i In the cross of Ohli5 with the tester for the Bh gene on chromo-
1 " some 6 the segregation was 773 blotched:106} not blotched on three

i egrs—almost a perfect 27:37 ratio indicating that two of the Bh
' genes in addition to the R gene are segregating, On a fourth ear
the ratio was 261:252 which is significantly different from either
a 27:37 or a 927 ratio,

K In the Fy of the cross of Ohl5 with a tester for Bh on chromo-
i some L, four ears segregated alike producing 621 blotched:1340 non-
blotched—-a perfect 81:175 ratio—indicating that this cross is se-
gregating for four factors: R and three Bh genes. Since only one

of the recessive bh genes is contributed by the Bh tester, the other
two must come from Ohl5,

In the cross of Ohh5 with the tester for Bh on chromosome 9,
four ears were similar in their segregation producing 780 blotched:
1304 nonblotched seeds. This ratio differs significantly from either
a 27:37 or an B1:175 ratio, The results may represent modifications
due to linkage or the presence of a gametophyte factor,

The results, though in some respects somewhat inconsistent, in-
dicate that at least four and possibly five factors are involved in
this Bh systems The reasons for the modified ratios remain to be
determined.

Additional data on linkage relations indicate that the Bh gene
on chromosome 4 is located on the long arm since it shows almost no
linkage with de®l which is located on the short arm. Data presented
in last year's News Letter indicated that the Bh gene on chromoscme
9 is located on the long arm, More recent data showing L,5.3% cross-
f;rixg over between Bh and Sh and L47.5% between Bh and Wx tend to con-

rm this,

P. C. Mangelsdorf

11, Number of genes in the r-R blotching systems.

} Previous data have indicated that the number of genes involved
W in this system might be as high as six or seven. For some reason it has
Hoo not yet been possible to isolate testers for all of these, Data ob-

i
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tained this year, however, confirm the earlier conclusions with re=-
gpect t0 the number of genes. An ear, known to be homozygous for one

Bh factor and apparently segregating for five or six others, produced
progenies segregating in ratios of 2432781, B1:175, 27:37, 9:7, and

3:1, The actual numbers were respectively for blotched and nonblotch-

ed seeds: 198:667, 203:418, 142:207, 1411103, 182:54. The results indi-~
tatethat. theremist be at léast sixfactors in: the system, The effort to
identify testers for all of these will continue,

P, C. Mangelsdorf

12, Vestigial glume modifiers.

Having f£inally obtained homozygous Vg Vg inbred strains in a back-
ground approaching that of sweet corn inbred P39, it became apparent
that two and possibly three modifying genes are essential to insure good
pollen production under adverse environmental conditions. Previously
we reported that the effect of a certain weak tunicate allele in re-
storing tassel glumes to Vg plants bearing "glumeless" ears was suffi-
cient to permit normal pollen production. But such restored y% tassel
glumes are flattened rather than boat-shaped and consequently hey do
not enclose the young anthers tightly enough to prevent shriveling of
the dehiscence pore under conditions of heat and drought. However, if
the young anthers are colored a cherry red by a certain R-allele, then
there is sufficient additional protection provided by light obstruction
within the walls of the anther to permit normal pollen production. At
the actual time of pollen shedding, this red color fades out to a pale
shade in contrast to the purple-anthered character which remains per-
manently dark.

A1l three of these genes (Vg, tu¥, BT) are dominant to normal
and this facilitates back-crossing Them into a quality-acceptable
inbred (P39) of sweet corn, ' The final selection of the homozygous
condition of these dominants following inbreeding may be accomplished
in Fp by the following techniques. Since one of the effects of tu¥
is to cause the semi-lipuleless expression of the Vg gene to become
recessive in our stocks, selection of the "liguleless" plants in seg-
regating stocks identifies the Vg Vg plants. Classification as Vg Ve
on a basis of ligulelessness may be accomplished in either the see g
or mature plant, The RFRT plants in segregations may be identified by
progeny tests of seedlings grown in sand flats. The tu¥ gene is incom-
pletely dominant so that the homozygotes may be recognized by comparison
of tassel glumes for a given Vg condition determined as mentioned pre-
viouslye ‘ :

The possibility of a third important modifying gene for Vg exists.
In some stocks which have the necessary t_uw and R-allele modifiers, the
filaments of Vg Vg anthers are slow to elongate and when they do length-
en they are less than one-half normal length, Sometimes these Vg .Y.ﬁ
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anthers remain within the glumes and never do disperse their pollen.
. This filament trouble is peculiar to the homozygote although it can
' be eliminated by selection in as much as we have one line without suc

filament difficulties.

We Co Galinat

UNIVERSITY CF ILLINOIS
Urbana, Illinois
Department of Agronomy

1. High-oil and high-protein hybrids.

~ Two new corn hybrids, Il1, 6021 (R75 x R76) (R84 x Kh) and Ill.
6052 (R78 x 38-11) (RBL x Kl), have been developed in the Agronomy
Department of the University of Illinois. Foundation single-cross
seed of these two hybrids is available to seedsmen interested in pro
ducing seed in 1959. Sufficient double-cross seed for farm use will
be available for the 1960 growing season, These new hybrids yield
about 30 percent more oil and 10 percent more protein than present

¥ commercial hybrids, ' In addition, they are similar to standard hy-

it brids in grain yield, standability, and other agronomic traits.

Natiomvide use of adapted high-oil hybrids would protuce almost as

mach oil as is now received from butterfat, soybeans, cotton, and

flax., These new high-oil hybrids should benefit both the starch in-

dustry and the livestock feeders. ' '

R. W, Jugenheimer

2, Inbred lines and sister-line crosses.

Sister-line crosses are combinations between sister strains of
the same inbred line, Some sister-line crosses have considerably
greater yield, vigor, and gtandability than the original inbred lim
and may be practical for the commercial use of single-cross hybrids.
Data on a group of inbred lines and sister-line crosses are reporte
in Tllinois Agricultural Experiment Station Bulletin 636. Some gro
are interested in producing Hy x Oh7 because of its high yield and ¢
t0 yield well under high plant populstions. Hy2 yielded 35 bushels
acre; whereas, a related sister-line cross R158 x CI.L2A yielded 12
bushels per acre. This latter hybrid might be used as a seed paren
In addition it is resistant to leaf blight and is higher in protein
content., Oh7 yielded 51 bushels an acre whereas, Oh7 x Oh7A, a sis
line cross, yielded 85 bushels an acre. This cross might be used a
the pollen parent for the commercial production of 'a modified versi
of Hy x Oh7. Many of the other sister~line crosses appear to be pr
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1sing; and could be used as seed parents of single crosses,

R. W. Jugenheimer
V. Trifunovic

UNIVERSITY OF ILLINOIS
Urbana, Illinoils
Department of Botany

1. Linkage -and aberrant segregation of a new Teopod locus.

A dominant mutant, apparently identical in phenotype with Tpy
on chromosome 7, was found by Dr, J. R, Laughnan. The new Teopod
locus is located on chromosome 10, proximal to the golden locus and
about 13 units from R:

Cross: IpGR 4 tpg?r
tpgr tpgr

Parentals Singles G-R Singles Tp-~G Doubles
TpGR Ngr TpGr NgR Tpgr NGR TpgR NGPr

122 96 1 18 2 1 0 0

Additional data on Teopod-golden distance is given below:
Percent

Te G Ng Tp g N G Total Recamb,

Backcross data 31k 305 3 8 630 175
F, data 736 228 7 10 981  1.25

Cne strain carrying the new Teopod shows aberrant ratios of
Teopod and non-Teopod plants. Heterozygotes, through three generations
of testing, have produced only Ip progeny on selfing, while crosses of
the same plants, used as egg or pollen parents, with non-Teopod, give
1T =1 1p ratios in the progenies, Subsequent selfing of the outcross
progenies gives families showing normal 3:1 segregation.

Helen Peterson

2, Noncrossover slpha (pale) derivatives from AP:P.

The _A;b complex of Peruvian origin (beta:alpha) is highly suited to
an analysis of the origin of the noncrossover alpha element since the
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latter occurs about twice as frequently as the crossover alpha from
#H this complex, From the fact that the crossover and noncrossover de=
1: rivatives are indistinguishable in phenotype it could be supposed thal
; the noncrossover alpha is the result of gene mutation of the beta ele
i ment to a null level (Bo)e This would account for the loss of purple
effect and the consequent pale phenotype through an event not associ-
ated with recombination within the complex.

To test this hypothesis we have attempted to isolate the beta els
| ment from the beta:alpha complex in order to study its rate of matati
i to the null level (colorless). Beta elements isolated by crossing ow
were put into marked heterozygotes with the parental beta:alpha campls
i These marked heterozygotes may be represented as T Ba Sh/N p sh. Sin
the beta elements in this heterozygote are identical and since they o
in identical genetic background we anticipate that they will mutate t
the null level with equal frequency. However, a beta mutation in the
Ba complex yields Boa (noncrossover pale) whereas a mtation of beta

in the other strand yields B.. Since no alpha element is present her
this event should yield a mufant with colorless phenotype.

In the table below data from two tested heterozygotes are given.
The second one listed is without proximal marking.

Total Derivatives _
Heterozygote gametes T @ oh N a Sh Golorle.
“ T o Sh/N B sh M,000 17 5 None
N sh/N 8 sh 6,000 a Sh ' Colorle.
be / P 70 3L None

The absence of colorless derivatives which, on the beta mutation hy-
pothesis, are expected with a frequency at least equal to that of
noncrossover alpha occurrences strongly suggests that noncrossover al
derivatives are not attributable to gene mutation of the adjacent bet.
element in the beta:alpha complex.

Mr. Sarma reports elsewhere in this number on the analysis of no
crossover alpha cases from this complex. On the gene mutation hypoth
sis discussed above these should be B a in constitution. His finding
are in agreement with those reported above in minimizing the beta mut:
tional event as a basis for the origin of noncrossover alpha derivati
R : Both lines of evidence indicate that the step in question somehow in-

: ‘ volves a loss of the beta element without recombination of marker loc

It has been sﬁggested that multiple exchanges within small chrom
somal segments, or "conversion", whatever that may connote, would ex
plain the noncrossover derivatives in this and other material. Sever.

.
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1ines of evidence seem clearly to rule out these phenomena as causes

of the noncrossover alpha derivatives in maize. With regard to the
hypothesis of multiple exchange, it is apparent that in the N o Sh/T & sh
marked heterozygote two-and three-strand double exchanges with one cross-
over between beta and alpha and the other immediately adjacent would
indeed give rise to an apparent noncrossover N @ Sh strand, However, this
mechanism should, with equal frequency, yield alpha derivatives on strands
carrying the parental markers of the homologue (T « sh). As indicated

in the table below not a single alpha-carrying strand of this constitu-
tion was obtained from heterozygotes which produced 126 cases of N @ Sh
noncrossover strands, These results are equally damaging to an hypothe-
sis of conversion based on a copy-choice mechanism since it also calls

for the occurrence of the T a sh strand. The most devastating evidence

Parental Total _Alpha derivatives
congtitution gametes N a Sh T a sh T a Sh N a sh
N pa Sh/T a sh 570,000 126 0 L6 0

against these hypotheses comes from an analysis of alpha derivatives from
beta:alpha hemizygotes in which the homologue is deficient (Df a-xl) for
at least the A and Sh loci, The data in the following table indicate that
noncrossover alpha strands occur frequently even under circumstances where
the homologous chromosome provides no opportunity for pairing at the A

Parental Total Alpha derivatives
constitution Ab gametes T @ oh _Nabsh
T Ba Sh/N Dfa-xy 69,000 L1 0

) a Sh
N Ba Sh/N Dfa-x3 58,000

locus, The frequency of occurrence of noncrossover alpha derivatives from
the hemizygote compares favorably with that of similar cases from beta:
alpha/a heterozygotes, It may be noted too that' crossover alpha strands
are elTminated among progeny from the hemizygote, thus confirming that

Xhi deficient segment in the Df a-Xq chromosome does indeed include the

4 locus,

The foregoing data indicate that the mechanism which prcduces the
noncrossover alpha derivative from the beta:alpha complex is intrachromo-
somal and does rot involve the homologous chromosome except perhaps in-
diractlyo

Jo R. Laughnan
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3, Shrunken-2 sweet corn hybrids.

Over the past several years we have carried on a limited program
designed to introduce the shrunken-2 factor on chromosome 3 into the
standard Golden Cross and Iochief lines of sweet corn. Because the
double recessive combination of sugary-l, shrunken-2 is obviously not
a commercially suitable type we have substituted the shy factor for
the suy factor in the converted lines.

It is apparent that hybrid combingtions involving the converted
lines (sh sh Su Su) retain the characteristics found to be associated
with the sh, factor in the original genetic background. They have a
‘higher sugaT content at picking and at maturity than the standard su.
material; they also have a superior sugar-holding capacity after pick-
ing, Because there is a longer period during which ears of shrunken-2
material may be picked without sacrifice of quality it is conceivable
that double-cross production of _s_l_g.2 sweet corn may be feasible ultimat

Limited amounts of hybrid shrunken-2 seed are available at this
time., Persons interested in receiving small samples of same should wr
Dr. Earl B, Patterson, Maize Genetics Cooperative, Department of Botan
University of Illinois, Urbana, Illinois,

Lines of shrunken-2 material will be increased this year and will
be available for distribution upon request after harvesting of the 19°
gumuer Crope

John R. ILaughnan

he A test of the mitational othesis for the origin of the noncrose
over alpha derivatives from AV:P and AU:Ec.

Tt has been shown by Dr, Laughnan that both AP:P and AP:Ec yield
pales of noncrossover origin, besides crpssover pales due Yo the norms
separatio% of the g component from the A" complexes. In heterozygotet
with g, A” yields a second type of pale of crossover origin. This pal
is mutable as it carries a in the position occupied by p in the AP cor
plex when it is tested for mutability under the influence of Dit. The
rate of crossover pales is about 1/2,000 in both A7:P and _gb sEc but t}
rates of noncrossover pales differ; in _A_b :P the noncrossover derivatis
are about twice as frequent as the crossover pales but in éb:Ec they ¢

only about 1/10 of the crossovers,

Among several hypotheses put forth as explanations for the origi
of noncrossover, alpha derivatiyes, mutation of the § element in the
complexes af (A :Ec) and Ba (A°:P) to a null level element B, was te:
ede If a By element is present as a component of the noncrossover alj
derivatives, this should be separable by crossing over as a colorless
element from the complexes aBo and Boge As controls in this experime:
stable and mutable alphas of crossover origin were included. The fre-
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quency of colorless derivatives, designated a¥*, separable by crossing
: over in both noncrossover and crossover mutable pales should be similar
as the site of B is occupied by the presumed Bg in the case of noncross-
over alpha and standard 2 in the case of crossover mutable alpha.
But the a# derivatives of crossover origin from noncrossover alpha should
not be mutable under the action of Dt, whereas crossover ai from mtable
should be mutable since the crossover event in this case separates the
s that went into the original heterozygote with gb. The direction in
Wwhich these crossovers are expected to occur and the mode of oblique
synapsis required differ in alphas of the two sources as shown below.
Finally, no a* would be expected by crossing over from crossover stable

palese

Oblique synapsis and direction of crossing over

AP:p Ab:Ec

c/o stable alpha

T e 5h a¥* not expected T e &h ;a* not expected

N ps sh by crossing over | y . B sh ” by crossing over

¢/o mitahle alpha

L2®% raxen(mutables | T E2  ax sh (Mitable &
.v Npa sk recessivebrown i af sh recessive brown
( pericarp) pericarp)
Non cross over alph.a.
1 Bg @ rax an T a S8 Nax Sh (Non-
{ Npa —sh  (Non-mitable) a B Sh"""‘" mitable)

Several separately occurring pales of  each of the three types from
both the sources were compounded with AP:P, AP:Ec and the North American
allele A in well-marked complexes, Pales of AC:P source were more fre-
quently compounded with AP:P and vice versa., The F, materials were
grown in isolation plots and back crossed with a sh or a Sh. Colorless
cases occurring on such ears were picked out and analysed for the con-
stitution of markers, mutability under the influence of Dt and pericarp .
reaction. b
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Regardless of the type and source of alpha uséd in the experim
The mech:

a* cases of noncrossover origin were recovered from them.
By which these arise is.not clear.

Preliminary results are summarimed below., Most of the aw derl
tives have been analysed for markers and mutability but the perican

tests are not yet available,

Alpha derivatives from Ab:P

The population of pale gametes studied under each clas

s of alp}

ang the number, marker constitution and the rates of recovery of a#
10

pale gametes are given in table I,

Pales from AP: P Table I
on
of Pale a¥ Cases Rate of a¥per 105

Pale Class ametes Total| Non c/o] c¢/o|Non ¢/o] c/o | Tote
Cross over stable 93,905 I L 0 he26 0,00 Lot
Cross over mutable| 53,250 | 1§ 10 S 118,78 [9.39]28.]
Non-cross over 107,980 5 5 0 | Leb3 |0.00] Lot
Total for Ab: p 255,135 | 2, 19 S | 746 |29 9.h

In this case, the erossover stable and the noncrossover alphas
behaved similarly. Out of over 200 5000 pales from these, there was
not a single occurrence of a colorless case of crossover origin, Th

rate of origin of noncrossover a# cases is similar in both,

of these colorless derivatives have been tested for their

Almost
mtability

are found to be stable, The absence of ai by crossing over in a pop
tion of 108,000 gametes in the case of noncrossover alphas and 94,00
gametes in the case of crossover stable alphas shows the structural

similarity of these two classes of pales which are of different orig
From mitable pales, in which the standard g element is known to be

present, five ai cases of crossover origin were obbained from a popu’
tion of smaller size, 53,250, From this, it may be assumed that the
mutation of 8 in the complex Ba, to Bg does not constitute the basis
for the origin of noncrossover pales and that the B element appears

to be completely eliminated during the process, Since noncrossover ¢
cases are recovered from pales of all the three classes, their occur:
cannot be used in conclusicns about the existence of a null level ele
ment., However, the rate of production of noncrossover colorless case
is rather high in the case of mutable pales. "Whereas all a% cases of
crossover origin from this source are mutable, the noncrossover a# de
rivatives appear to include both mutable and stable types. The mutat
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of some of these noncrossovers indicates that these colorless cases re-
resent the a -that was incorporated in the crossover event during the
production of a mutable alpha and the mechanism of the separation °€
this may be analogous to the isolation of noncrossover pales from A
P. The stable ait of noncrossover origin from a mutable pale may be
attributed to the phenomenon similar to the production of a* from the
crossover stable and the noncrossover pales if it is also assumed that
the standard a element is lost during this process, Further information
on the nature of these colorless cases will be available after the peri-
carp tests are completed,

Alpha derivatives from APsEc

The populations of pale gametes and the details of the colorless
cases obtained from them are given in table 1I. '

Pales from AP: Ec Table II

Population

of Pale — a Cases Rate of a¥per 105 pale gametes |
Pale Class gametes Total | Non c/o | ¢/o] Non ¢/o} c/o | Total

6% | 10433% |LaT7% 17,48

L | 17461 [hLolh |21.75

Non-cross over 181,120 | Lo 35 5 | 19,32 |2476 {22,08
. 153 | 16,11 | 3,72%( 20,57

Cross overstable | 125,830 | 22# 13x%
Crossover mutable| 96,535 21 17

Totalfor AP: Ee | 403,485 | 83 653

# 3 cases unclassified
# 1likely to be revised

Pales from AP:Ec source differ significantly from those of gb:P
as all the three classes of pales yield both crossover and noncrossover
a% derivatives. The direction of crossing over is constant in all the
crossover cases, the recombination being always for the distal marker of
the chromosome carrying alpha and the proximal marker of the homologous
chromosome. In the mutability tests so far, only the @# cases of cross-
over origin from crossover mutable pales have been found to be dottable
under the influence of Dt., This is expected as the standard g is mut-
able, The colorless crossovers from crossover stable and noncrossover
alphas have not so far been found to be mutablae,

According to g mutation hypothesis, only noncrossover and cross-
over mutable alphas are expected to yield a%# by crossing over; cross-
" over stables are not., However, 19 colorless cases were obtained from
crossover stable alphas and six of these were of crossover origin.
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Since the T-Sh region is only about 7.25 recombination units in leng

I /
& the proportion of colorless crossovers 1s too large to interpret tha
o the a% in these cases is the usual noncrossover ak which has experie
a coincident crossover for the region. If this were the case, recip

strands carrying a* would also have occurred. This was not the case
i all the six cases of crossover a¥ were recombinants in the same dire
'] Thus, in the case of crossover stable pale, it is felt that crossing
! results in the separation of a pre-existing null level element locat
: the right of 2lpha, Since the postulated null element is situated t
i tween g and B, it cannot be separated from the _A_b tEc complex in a si
! cycle, This null element seems to be associated also with noncrossc
! alpha and it is probable that the crossover stable gk derivatives hig !
i these constitute the separation of this element. More conclusive pi
that we are not separating a mitated B element, Bg'in this case, hat
await further tests,

The colorless cases of noncrossover origin from noncrossover a
1 crossover stable pales so far tested are not_mitable; those from mul
: ' peles, as in the case of mutable alphas of Ab:P, belong to both stal
1 ‘ mrtable types. . - C _
|

M. S. Sarma

UNIVERSITY OF ILLINOIS
Department of Agronomy
and

UNITED STATES DEPARTMENT OF AGRICULTURE
Urbana, Illinois

1. Interaction of fertility-restoring genes.

Full restoration of male-fertility in the presence of Texas st
cytoplasm has been shown by various workers to depend on two domina
complementary genes. In midwestern dent material, a few inbreds ca
both; most other inbreds carry one; WF9 carries neither., This situ
can be illustrated as follows: .

KV?]., K55, I153 = AABB
K, N6, 1317 = aaBB
WF9 = aab'b.
(The gene here shown as A is Rfy, located near Rg on Chr.
From self-pollinating plants of the pedigree (WF9 x Ky2l) WF9,

line has been isolated which gave on preliminary test a completely
tile progeny with L317T and a wholly sterile progeny with WwF9T; the
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" 4ution AAbb would permit, without detasseling at any stage, the pro-

ooperation Newsletter vo 999

it is presumably of the constitution AAbb, This line will be
used to study gene "B* and its possible interactions with the various

partial fertility-restoring genes.
It is interesting to note that the use of inbreds of the consti-

duction of double crosses giving only fertile plants in the farmer's
field:

' (1) (2) (3) (k)
cmsy aaBB (sterile) x aabB cmsy AAbb (sterile) : AABB
cms,y asBB (sterile) i: cmsy AABb (fertile)

cms, AaBB (fertile)
cmsy AaBb (fertile)

BEven if inbred (1) above were replaced by the commonly used seed
parent WF9, the proportion of fertiles to steriles in the double cross
would be 3:1,

2, Employment of Veatigi&l:glume in screening for sources of smut
resistance.

In the process of backcrossing material carrying the gene Vg to
a series of inbred lines, vestigial-glume plants were noted to be strik-
ingly more susceptible to corn smut, and often to ear rots, than normal
sibs, If this observation holds generally true, Vg should prove a useful
tool to screen for better sources of resistance to smmt and perhaps ear
rots, as was done by LaRue, using Cg to screen for rust resistance,

Jack B. Beckett

INDIANA UNIVERSITY
Bloomington, Indiana

1, Preliminary biochemical studies on the action of a gene controlling
meiosis in maize.

In maize a recessive gene called "ameiotic" has been found (Rhoades,
MNL_ 30) which prevents meiosis and leads to almost complete sterility.
Occasionally a few kernels may be produced, but these result from un-
reduced diploid eggs. FPlants of the constitution Am Am and Am am (both
called normal plants throughout this discussion) are phenotypically o
completely indistinguishable from those of the constitution am am (called 3
"ameiotic" throughout) except at the late reproductive stage; In the
ameiotic plants tassels and ears appear normal, but the anthers fail to
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develop beyond a certain stage. They remain covered inside the glume:
and later the whole spikelet appears chaffy. The ears either produce
no seeds or a few seeds from diploid eggs.

Biochemical studies have been undertaken with a threefold object:
(1) to distinguish the phenotypes at an early stage, (2) to detect

‘changes leading to the failure of meiosis (3) to obtain any possible

clue for inducing meiosis in the ameiotic plants.

The experimental results obtained so far can be discussed con-
veniently under two heads: (a) Paper chromatographic studies of
amino acids and sugars etc. (b) Studies with nucleic acids and thei
precursors,

(a) rap ] 0 »_stuales i NO=3 3 & :

Roots, leaves, anthers and ears have been analysed for free ninhydrin
positive substances, sugars and ultra-violet fluorescent compounds by
ascending, descending or two dimensional paper chromatography of alco
and water extracts. No difference has so far been observed with resp
to sugars and amino acids or other ninhydrin positive compounds in ro
leaves and early stages of anthers and ears. But in later stages of
anther and ear, differences have been observed in ninhydrin positive
though their exact nature has not yet been determined.

A clear difference, however, has been indicated with respect to
an ultraviolet fluorescent spot in all the organs examined. In chrom
grans of both water and alcohol extracts of roots, leaves, anthers or
ears of normal as well as ameiotic plants two distinet fluorescent sp
appeared consistently along with other variable ones. One of these t
spots was yellow fluorescent and had an of 0,33, the other showed
of 0,38, (Both Rp's in ascendin
run with Tertiary Butanol: Glacial Acetic acid: Water solvent in 3:
proportion.) In the normal plants (Am Am or Am am) the yellow fluore
cent spot was either very faint or absent. In the ameiotic plants th
spot was quite bright. To eliminate the error due to a concentration
factor the relative brightness of the two adjacent spots was taken to
be a better criterion. The y.f. spot was faint compared with the blu
green spot in the normal plants and was as bright as the other one in
the ameiotic plants, However, it may be mentioned that further obser
tions in families segregating for the am gene as well as in families
out am are necessary before attempting to characterize or identify th
compound,

(b) sStudies with nu i d their precursors:
Nucleic acids (DNA and RNA) and their precursors, such as nucleotides
nucleosides and free purine and pyrimidine bases, have been extracted
from young ears in different fractions and studied with combined spec
trophotometry and paper chromatography.

Of the several fractions in the extraction process a difference
between normal and ameiotic plants has been observed in two fractions
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(1) fraction supposed to contain only RNA and (ii) fraction containing
the pyrimidine bases obtained from the apurinic DNA,

The first fraction showed a clear absorption peak at 260 mu and
differed only in the height of the peak indicating a quantitative
difference. The possibility of a qualitative difference in terms of
base composition has not been explored,

The second fraction showed distinctive patterns of u.v. absorption
spectra between 200-300my. While the extract from normal plants had a
big peak of absorption at 280mp, that from ameiotic plants showed less
absorption at the same wavelength. Chromatographic separation of the
bases followed by systematic elution and further spectrophotometric
analysis seemed to indicate differences in the components of the fraction.
These differences might be due to one or both of two causes: (1) a
difference in the composition of the nucleic acid, (2) a difference in
the amount or nature of proteins. That the proteins do not differ in
their amino acid composition in normal and ameiotic plants has been
indicated by a chromatographic study of hydrolysates of leaf proteins,
though the same has not been tested in the reproductive structures,

Further studies along these lines and concerning other biochemical
aspects are in progress,

S K. Sinha

2. Preferential pairing.

In the last issue of the M.G.C.N.L. it was reported that in
tetraploids heterozygous for a structural aberration (inversion 3a
3L Jli=~ 3L .95) preferential pairing was proved to be operating. The
evidence cited was genetic. The backcross ratio of the control duplex
(Afaa) was L.03A : la and that of the structural heterczygote
duplex was 7.114 : la, The inverted segment is marked with Ay and the
corresponding standard segment with ay., The difference in these ratios
can only be explained by assuming that preferential pairing occurs. In
the event of preferential pairing when two bivalents are formed only
gametes of the type Aa would be formed. Preferential pairing in a
Quadrivalent would also lead to an excess of Aa gametes s because firstly
double reduction camnot take place and secondly the chromosomes of a
Quadrivelent do not disjoin at random, there being a frequency greater
than 1/3 of alternate disjunction.

Now, it is possible to present some cytological evidence which indi-
cates that preferential pairing does occur and also to make an estimate

gftits magnitude, something which is very difficult to do from genetic
ata,

Cytological observations were made on the chromatid bridge frequency
of the simplex structural heterozygote as compared with that of the duplex
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structural heterozygote. Since a chromatid bridge is formed after
crossing over between a paired inverted and standard segment, it
follows that the frequency of chromatid bridges is a function of the
frequency of non-preferential or homoeclogous pairing.

} The use of the chromatid bridge frequency of a diploid hetero-
1 i zygote probably would not be legitimate since the frequency of crossi
it over may not be guite the same on the diploid and tetraploid levels,
Also in the tetraploid there is the possibility that in the case of
quadrivalent formation, two chromosomes with a potential bridge may |
| to the same pole and consequently the bridge will not be resolved at
the first division, The use of the simplex tetraploid should provide
a fairly good control for these two possibilities. Below is a total
tabulation of the number of chromatid bridges observed at anaphase o1

| No bridges One bridge Two bridges

: Simplex 172 92 . ——
. 65.2% 34,82
Duplex 237 36 S
85.3% 12,9% 1.8%

If there were no preferential pairing the bridge frequency of tl
duplex should be twice that of the simplex times 2/3 (since 1/3 of ti
time the pairing would be of the preferential type by chance alone,)

Since (2 X .348 X 2/3) or L6l # ,165, the frequency of pairing
of the non~preferential type is not the random value 2/3 but is redu
by a factor designated nph, the preferential pairing factor. Thu
by inserting the term 2/3 - p the equation may be balanced and the v
p solved for,

2 X 348 X (2/3 ~ p) = 4165
p = 3

This means that 763 (1/3 + p) of the time the inverted seguent
pairs with the inverted segment and the standard with the standard.
Cnly 24% of the time is the pairing the other way.

The use of trisomics to study preferential pairing appears to
be quite promising, Here it will be possible to examine pachynema
configurations (semething which is extremely difficult to do in
tetraploids) and to tabulate the different types of pairing. This
part of the work remains to be done. However, there is some genetic
data vwhich can be presented which indicates that preferential pairin
is operative on the trisomic level.,




No, of Number Ratio
Cross ears A a A a

1 X2 = 6,9

(1) mA/NA/Na XNa/Na 3 450 149 3.02
NA/NA/Na XNa/Na 3 L17 108 3.86 : 1

1 (2) Na/Na X Ina/Na/Na 8 421 1620 1 : 3.85 X2 =259
Na/Na X NA/Na/Na 12 1045 1966 1 :1.88
(3) Na/Na X InA/NA/Na 3 L1 210 174 :1 X% = 7.6
Na/Na X NA/NA/Na 5 843 392 2d5:1

The theoretical effect of preferential pairing at the trisomic
level on genetic ratios remains to be worked out in its entiretg. The
problem would be simple if the chromosomes always paired as a bivalent
and an univalent. Thus the results in (2) above could be explained as

follows:

g Gametes expected

The preferential type Na InA AL fa aa A a
(1/3 + p*) Ta 0 5 0 0 5

The non-oreferential InA Na 0 o25 425 425 425

type (2/3 - p?) . Wa

Since n = 1 gametes are recovered with a low frequency when a
) trisomic is used as the pollen parent we may neglect them. Only if
I p! has a value of greater than O may the results be explained.

A difficulty arises when we try to figure out what will happen
when a trivalent is formed. Will there be an excess over random of
"a" gametes produced when preferemtial pairing occurs? This depends
on the mode of disjunction of the trivalent. Do the two chromosomes
which have their long arms paired, go to the same pole more often,
less often or at random? Would the presence of a chromatid bridge
influence disjunction?

Another difficulty which should be mentioned is the fact that
deficient and duplicate-deficient chromosomes are formed following
chromatid bridge breakage which may lack the A locus. This would :
give a higher value for the recessive class and would bias the genetic
results. This is true for the tetraploid ratios as well. However,
it cannot explain the different ratios obtained with the tetraploids
since it acts in the other direction.

G, G. Doyle

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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3, Analysis of crossing over in haploid gametes of asynaptic plant:

Haplcid gametes produced by asynaptic plants show a higher rate
of crossing over than the gametes produced by normal sibs (Rhoades
and Dempsey, MIL 23). The frequency of double crossovers is especi:
high, Since asynaptic plants on the average produce ears with many
borted ovules, the possibility existed that the recovered gametes m
presented a selected portion of the total -population--namely those ¢
rived from EMC!s which had the advantage of frequent chiasmata and
therefore a more regular chromosome behavior. If this hypothesis i
correct, it would account for the results without the need to assum
higher crossing over in the EMC's of asynaptic plants., One would e
the number of crossover gametes to be the same in an equal populatis
of ovules from asynaptic and normal plants if all could be analyzed
Since only part of the population of gametes can be tested, no conc.
can be reached unleds the number of recovered crossovers per asynap
ear actually exceeds that from a normal ear, On this hypothesis th
might also be a bias in asynaptic plants toward simultaneous recove:
of crossover strands from two different bivalents in the same gamet:
r These possibilitles were tested in the following way. Backcrosses 1
made using asynaptic and normal sibs as female parents and the offs
were classified both for ¢ sh wx on chromosome 9 and for ws 1g gl o
chromosome 2, The number of ovules on ears of both types was count.
The results are given below:

% % % Corrected Correct
Sh-lx L£~Sh Doubles i Seed ¥ Set 7 Set® g Ovu
N 2.2 3.7 .18 2780  7he9 10040 21780

as 2102 603 067 2377 3006 ho 09 5811
8o s 243% o284 .

" corrected for reduced set of normal ears
3 based on corrected number of ovules

% % £ | Corrected Corm

We~Ig Ig-Gl Doubles Seedlings & Set % Setm 0om

N Bk 189 0.2 1362 77e7 10040 13
as 1S 29,0 2,1 1255 25.8  33.2 37

LB 946% 0469

" corrected for reduced germination and for reduced set on normal e
# Based on corrected number of ovules

Only a part of the seeds classified for ¢ sh wx have been test!
in the seedling bench so the ws 1lg gl data are incomplete, However
the number of observed crossovers in the ws-lg and lg-gl regions is
greater in asynaptic plants than in their normal sisg. The same pl:

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




showed an increase in the c~-sh region but none in the shewx region, In
the case of single crossovers in both chromosemes, the frequency of cross-
overs based on total ovules was less in asynaptic plants. The reduced
set on these ears results in recovery of fewer crossovers per ear, With
double crossovers, however, asynaptic plants produced more per ear than
did the normal sibs, In the chromosome 2 data, about 2 per 1000 ovules’
occurred in normal plants while 7 per 1000 occurred in asynaptic plants,
The latter rate is certainly a minimum since 70% of the gametes were in-
viable., A greater number of double crossovers (for both ws 1g gl and

c sh wx regions) occurred among the 30% of viable zygotes on asynaptic
ears than occurred on normal ears with a much greater number of viable
zygotes, This indicates either a preferential segregation of double
crossover strands to the basal spore or alternatively a higher rate of
production of such strands, '

When the data for the two chromosomes were correlated, it was
found that the ratio of chromosome 2 crossovers to chromosome 2 non-
crossovers was the same among chromosome 9 crossovers and chromosome 9
non-crossoverss This was true for populations from both normal and
asynaptic individuals, There is no evident association of crossover
strands in single gametes.

While these observations do not support the idea of selective
recovery of crossover gametes on asynaptic ears, they do not rule
it out altogether, Tt is possible to coneclude that something in
addition to selection is operating, at least in the case of the double
crossovers, since more double crossover individuals per ear are found
on asynaptic ears than occur in the larger populations from normal ears,

E. Dempsey

be Aberrant segregations from T6-9b_heterozygotes.

The studies to be reported are based on the descendants of a single
plant of a homozygous T6-9b stock obtained from Patterson, This trans-
location had been studied genetically by Patterson (MNL 32) and the
backeross ratios were essentially normal., Burnham (Genetics 1950) re-
ported 50,2% aborted pollen and 26.8% adjacent-2 segregation in T6-9b
heterozygotes. Since the data below show striking deviations from the
hormal behavior found by Patterson and Burnham, it appears likely that
these results are due to some additional modification in the single
Plant from which my material is derived,

The first indication of unusual behavior was found in self pol-
lination of T g_x_/g Wx and backcrosses in which the heterozygote was used
as female parent. The former gave 7-12% wx and the latter 21-26% wx.
Pollen from sib Plants gave normal ratios, Reciprocal backcrosses of g
T E/Q{ Wx plants gave the following results: 2

Heterozygous parent Wx WX T

. . . . f i :
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The translocated chromosomes are not recovered with the expected
frequency in the female backcross progeny. Apparently there is no
increased sterility, however, since the frequency of abortion on
one T/N ear was observed to be about 50%.

One family segregating for the T and for abnormal chromosome ]
was studied cytologically. Plants heterozygous for the T were clas
for the presence or absence of the abnormal chromosome 10, The sar
plants were used as females in backcrosses. The results are given
below:

Female parent Wx WX % W

T Wx wd k N 10 212 525 28,8
wx wd W 10

T Wx wd k abn 10 482 4O7 Sle2

Fwxwa kv F 10

It is evident that the ratjos approach normal in the plants wi
abnormal 10, The large knob (KY) present on chromosome 9 has 1itt:
effect on segregation since similar ratios were obtained in plants
heterozygous for a small knob and a knobless chromosome,

A small sample of the above population was grown to seedling
stage to classify for wd and to obtain root tip counts. It was for
that 3.2% of the offspring of a N 10/N 10 plant weretertiary trisa
whereas 12.9% of the ebn 10/N 10 progeny were tertiaries. The inc
frequency of tertiary trisomes from-abn 10/N-10-plarts partially a¢
for the-altered Wx:wx ratio mentioned above sinée 12 of the 1 tri:
were. of Wx phenotype. - However, .something more must be “operating b
10/N 10 plants to cause the increase from 28.8% Wx to She2% Wx.

The genetic and cytological data from the limited population -
in the greenhouse may be summarized as follows:

y 4 ux-wd
trisomes € S % Sy % wdx recombek ¢

TwWwewdk NIO 3.2 1oy 149 309 30.2 2,0 W
N wx wd kb ¥ 10 -

Twcwd k. abn 10 12,9 - 108 S  37.2 37.2 21 72
T W kW 10

¥ trisomes excluded

The wx-wd recombination value is extremely low. In sib N 10/
and abn 10/N 10 plants not carrying a translocation but possessing
same k 9/XL 9 constitution, Kikudome (in press) found 12.6% recomb

Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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in the N 10/N 10 plants and 30.8% in the abn 10/N 10 plants.

"ppparently, in the present case, the combined reduction by the heterozy-

gous translocation and the large knob is too great to be counter-acted
the abnormal chromosome 10 and the same low values are found in both

types of plants.

The counts of rings versus chains and of 9-11 AI segregations are
. pased on small populations of less than 200 cells, The increased fre-
quency of 9-11 segregations in abnormal 10 heterozygotes is correlated
with-the increased recovery of trisomes from these plants, The in-
-, crease in ring formation in abn 10/N 10 plants is difficult to explain.
% Presumably ring formation depends on the presence of a chiasma in the
T-wd region of 9S. The T-Ux distance from Pattersonts data is about
T map units and the Wx-wd Tegion in this experiment is only 2 units.
Thus even the Ll.i% of rings in N 10/N 10 plants cannot be accounted
for if no more than 12% of the cells have chiasmata in the critical
region, (This ignores another extremely short arm of the T which would
not be expected to exhibit 100% chiasmata). Since both the cytological
and genetic data on recombination and ring formation are based on small
populations, further tests are necessary.

- gion

E, Dempsey

5. Further studies on preferential segregation.

In the MVL 31, data on preferential segregation for loci in the
long arm of chromosome 3 were presented., Representing abnormal 10
as K 10, normal 10 as k 10, the chromosome 3 with a large knob at
position .6 as K 3 and the knobless chromosome 3 as k 3, backcross
data using the heterozygous plants as the female parent were obtained
for four combinations:

K 10/k 10, K 3/k 3
: K 10/k 10, k 3/k 3

| k 10/k 10, K 3/k 3

' k 10/k 10, k 3/k 3

! The data clearly showed that preferential segregation for the

Bl.{f %5219-1 loci in the long arm of chromosome 3 occurred only in the

K 10/k“10, K 3/k 3 combination. Some of the Fy sibs of the backcrossed
plants were self pollinated and the F, plants examined at meiosis for
their constitution with respect to K io and K 3. These F, plants were
backerossed and the following data obtained which are given in summary
form together with the data from the backcrosses of the Fy plants. When
there was no evidence of preferential segregation, the percent of segre-
gation is indicated as 50 but it should be indicated that the actual
values varied around this mean value,

Data from every possible combination of abnormal 10 and normal 10
with knobbed and knobless chromosome 3 have been obtained with the ex-
ception of the K 10/K 10, k 3/k 3 class which should yield 1:1 ratios

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of aut
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K 10/K 10, K 3/K 3 50% e 50%
K 10/K 10, K 3/k 3 50 6343 6749
K 10/k 10, K 3/K 3 go —— 50
K 10/x 10, K 3/k 3 50 70.2 6L
. SL.7 7245 6346
K 0/ 10, k33 50 5 %
k 10/k 10, K 3/K 3 50 - 50
k 10/k 10, K 3/k 3 go S0 50
k 10/k 10, K 3/k 3 50 50 50

for all segregating loci. The data show clearly that preferential
segregation occurs only when the chromosome 3 bivalent is heterozygous
for the knob and when abnormal 10 is either homozygous or heterozygous.
The slightly high percentage of preferential se egation of the A locus
over that of the Lg locus in the X 10/K 10, K 3% 3 class is anomalous
but is almost certainly due to the relatively small population obtained
for this combination. '

M. M, Rhoades
E. Dempsey

6. level of polyploidy and size of chloroplasts.

Using the elongate gene which when homozygous results in the
formation of unreduced megaspores in plants at all tested levels of °
ploidy (Rhoades MNL 30), a polyploid series consisting of 1N, 2N, 3N,
LN, 5N, 6N and 7N plants has been obtained. Although not isogenic,
the close relationship of the different polyploids permits a comparison
of the effects of ploidy level on various characteristins such as height
vigor, etc. One of the more interesting findings is that the size of
the mesophyll chloroplasts is the same throughout the range of polyploi
although the number of plastids per cell increases with level of ploidy:
This independence of plastid size from nuclear constitution is further
indication of plastid autonomy. - .

M. M, Rhoades

7. On the origin of abtnormal 10.

During the course of the investigation discussed above on ‘
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: epation with loci in chromosame 3, a number of plants
- B omaﬁdszgcﬁ were heterozygous for abnormal 10 and carried a

: werel B chromosome., Although our earlier studies had indicated no

’ gingle between the extra segment of abnormal 10 and B chromosomeg ’

N v :ggelt that a further ination was called for in view of Ting's
[ - .\%thzmosoma 1958) suggestion that the abnormal 10 which he f;un.t;g ggose
" “¢rom a B=10 translocation. TIf the extra segment of the abno
found by Longley and subsequently widely §tud1ed by others has com::;nd
from a B chromosome via translocation, pairing between the distcall
of abnormal 10 and homologous regions of the B chromosome shoul oc;gr
frequently in plants with a single B and heterozygous for abnormal
because of a lack of pairing competition. A large number of pach;{tene
figures were examined in such plants and, except for an occas:Lon:
adhesion of the knob-like region of abnormal 10 to the distal hetero-
chromatic regions of the B, there was no evidence of hamology between
the two chromosome segments.

M. M. Rhoades
E. Dempsey

IOWA STATE COLLEGE
Ames, Iowa

; 1. The effect of the independent activator of a-mutable on pale green
! mytable,

In a previous commmnication (MCNL 30) it was reported that Pale-

i green-stable (pg3) does not respond to the activator of ‘%mal It is now
believed that this case a non-nutable pgs (similar to a )} was being
i tested. Recent experiments with a lknown mutable pgs clearly show that
: pge* does mutate in the presence of the independent controller of a-

: mutable, Furthermore, this controller corresponds in every way to
Enhancer and so will be designated En.

The test of similarity showing En to cause both g_mI'“* and pg& to
be mutable,

IE‘ F, pg-segregating types
+/pg™ A A x Pg/Pg a sh/a sh¥**¥*+ mitable factor -- 1/2 Pg/pe® Afa sh
no mutable factor

| 1/2 Pg/pg® A/a sh
i + mitable factor

# known to respond to En
#% a* is mutable only in the presence of En
##% this a responds to Dt and not to En

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of auth
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F, B and tested on amI¥*

A4 On testcross to I

Gave a-mutable Did not give a-mutable
In progeny of R In progeny of B
Total No. segregates segregates segeegates ‘segregates
1958 of ears  pegd & pg®  only pg® pg" & pg®  orly pe®
1370 8 I 0 0 b
1371 L 1 0 0 3
1372 3 2 Tt 0 0
1373 12 8 o o b
15 1 0 n

## al is mitable only in the presence of En
s This a responds to Dt and not to En
sex only exception to correspondence of En causing pg® to be mutable
and g™ to be mutable. Tn all other cases, the occurrence of
is correlated with a-mutability.

P, A, Peterson

I 2, Other factors associated with a-mutable,
Dense factor

Among the tested progeny of one a™ allele, two very distinct
gattem tﬁes were observed: ve1¥ dense mutable (almost full color) and
ine mitable (like Dotted). The following sample data represents scme of
the typical segregations of the two phenotypes.

The Cross: a™ Sh/a sh x a sh/a sh
(Dense) x colorless shrunken

1957 non-shrunken kernels
" mutable
very dense fine
}410-30 x a sh 93k B9
31B-1 x a sh Lk 52
hio-L B 117 L9
410-14 B 168 he
410-31 x a shiet . 76 39

/' # On further tests, Dense gives rise to 1/2 dense : 1/2 fine,
i #% On further tests, fine mutable gives rise only to fine.
s These off-ratios have not as yet been analyzed.

"
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It is evident that the two phenotypes are due to the segregation
I+~ of a factor, designated "D", in whose presence, a dense pattern results;
[+%. 4pn its absence, the pattern is fine. "D" can be lost in somatic tissue
[ aince large sectors of the 2 pattern types occur on the ear as well as
_on the kernels, "D" is not an added dosage of activator (En) since in

. the case of al with D, but without En, the kernels are not mutable,

Pale allele

In one family of dense type mutable (57 262) 13/hl of the
testeross ears (2"/a sh x a sh/a sh) were segregating Dense purple :
Dense pale in various ratios, some of the ratios being 1/2 : 1/2,
Subsequent tests have shown that there is a factor P that determines
purple; in its absence, the kernel is pale-mutable. The relation of
the purple factor (P) to Dense factor (D) has not been determined.

In swmary, the a-mutable has the following components:

a" = autonomously mutable ~ many patterns from dense to very fine;
mitates from colorless to colored,

atle stable or colorless in the absence of controller of mutability -
En; mutable in its presence.

En = independent contioller of mutability, arises from position at
the a locus; similar to En of pg-mutable,

D = Independent Dense factor causes the fine type, autonomous or
independent mutable to be very dense; is lost somatically and
arises somatically; its presence causes the fins pattern to be
earlier and higher in frequency of mutability.

P = Purple factor causes a basic pale to become purple; arose in
purple stocks,

Ps A, Peterson

3« The number of cell divisions in the growing seedling leaves,

Coincident with a study of temperature effect on mutation rate of
P_%m (Jour, of Heredity L9: 121) it was shown that cell divisions occur
in the leaf blade during the germination process and that more occur in
the younger leaves than in the older ones. It is estimated that 15, 31
and 47 new cells arise between the time of germination and time of count-
il;lg (when 3rd leaf is 15 em long) in the 1st, 2nd and 3rd leaf, respective-

P. A, Peterson 5 i

]
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L, Summary of linkage studies with albino mutants.

Linkage data that have accumilated to date for eight different ¢
surmarized below. Seven of these mutants (vp-5, lw-1, ¥

mutants are

cl-1, vp-2, lv-2, vp-9) are characterized by pale yellow or white em
sperms and albino seedlings. The eighth mutant, ps, has pink endosp
and albino seedlings with a tinge of pink. The pastel-8686 allele o
w-3 has seeds with pale endosperms that give pale green (pastel) see
Tnstead of white. The green mosale allele of yp=2 undergoes frequen
back mtation to normal in the endosperm and seedling, resulting in

yellow endosperm with patches of yellow and- with albino seedlings wi
mosaic of green tissue. Mutants %9_-2, 5, vp-9, ps and w-3 freque
L

exhibit vivipary in addition to the traits already mentioned. In tk
following summary, given on the next page, the mutant is listed to t
1eft above the chromosome map along with the chromosome arm in whict
it is found, The linkage maps are after Rhoades (Science 120: 115-]
195)) with linkage values given by him listed below the chromosome '
the linkage values determined by these studies are given above the :
connacting the genes with which tests have been made. In the cases
Jw~1l, cl-1l and 9, it has not been determined with certainty whetl

The mutants are to the left or right of their closest marker gene.

position shown is the most probable one on the basis of the present
locations wi

To the right of each linkage map ig a list of the trans
which linkage has been obtained, along with the position of the tra
1location break point and the linkage values, A linkage map for a n
mitant, pastel-85L9, has not been included since it is an allele tc

D, S. Robertson

g, Further allele test with albino mutantse

In addition to the albino genes listed on the above linkags m
w862l and w~77h8 have been placed on chromosoms three by a test w

Translocation 3-9¢, Allele test-with these two mutants this past

gummer gave positive resulis. Allele test with cl-1, which is als
with w-862L

on chromosome three, gave negative results in a cross
where both parents were known +o0 be-heterozygous.

Allele test in 1957 had established that a mutant sent me by
Mamm (out of Oh7) was allelic to one sent by Dr. Braun (out of 182
Test this year established that these were in turn, allelic to yp-

on chromosome l.

A new pastel mutant, pastel-4889, has proved t0 be non-alleli
to pastel-8549 and pastel-8686. Its position on the linkage maps
not been determined as yete. .

De S. Roberteon
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6. Close linkage of suy with a mutable locus,

Studizs of an unstable chlorophyll character designated mutable
luteus (I™)# are in progress. Crosses of lm x TBL-a had indicated
that 1P was located in LS distal to the break.

A preliminary analysis of F2 linkage data showed very close linkage
between the 1™ and suy loci.

Summary table of F_ linkage data: SwmlT
2 50, L

_Phenotypic classification of Fa progenyl

Fg‘s_m_i[l;g Su 1 | Suqd UL | sujl

0 157 | 2 257 0
58 oL47 2247 478 815 0
58 oL8 3013 597 123k 0
58 049 3986 | 1173 1696 1
58 058 340 95 13& 0
58 066 210 58 2 0
58 072 301 59 113 0
58 073 ‘566 | - 10 203 0
Total 13,020 | 2,801 | L,B81L T 19,6

There has been no indication of differential transmission of
gametes carrying 1™, The reversion of 1™ £o L has been estimated to
be about nine per cent in the female. It appears to be somewhat
higher than this in the male,

The ebove data was not adjusted for estimated rate of reversion.
#(1™ previously reported by Rhoades and Dempsey - MONL2Y )
Jo Do Smith
Present address: Texas A. and M., College Stationm, Te;cés

INSTITUTE OF GENETICS
University of Iund
Iund, Sweden

1. Compound structure of the kinetochore in maize.

For our understanding of the organization of the chromosome at
both the cytological and genetlic levels it is necessary to know the
structure and function of its components. The kinetochore is one of
the chromosome's most important segments, not only because it leads
the chromosome in its movements, but also because it shapes the
pattern of the arms, interacts with other segments and influences the
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distribution of most chromosome properties.

) Although excellent preparations of maize pachytene chromosomes
: be readily obtained, cytologists and cytogeneticists who have

" ‘gtudied them for the last 20-30 years have described the kinetochore

* in this orgenism as an empty region and represented it in drawings by

_a large circle.

This was most unfortunate since this classical organism together
ntributed to establish most of our cytological and

with Drosophila co
genetIc concepts. The result has been that we have looked for many

years at the kinetochore as an empty region deprived of structure and
subsequently of genes or any specific activity.

Tn the last ten years our study of the kinetochore structure’ in
other organisms has radically changed this picture (Lima~-de-Faria,
Int. Rev. Cyte,1958). But the maize chromosomes remained as a kind
of exception to the now well established occurrence of a complex

structure within the kinetochore,

During a study of pachytene chromosomes of maize carried out at
the University of Illinois, the kinetochore of pachytene chromosomes was
investigated by means of the squash technique commonly used for this
organism, Anthers were fixed in propionic acid - 95% alcohol 1:F and
stored in a freezer, The P.M.C.'s were stained with aceto-carmine as

in the usual procedure,

i In many cells the kinetochore of pachytene chromosomes of corm
i exhibited with sharp clearness a quite complex structure. In maize,
g due 40 the existence of the chromomere size gradieni on both sides of
the kinetochore, this organelle can be very well delimited.

The kinetochore appears to be composed of chromomeres and fibrils
indistinguishable in stainability and morphology from those found in
other regions of the chromosome. As a rule one or two chromomere pairs
are seen in each kinetochore but as many as three chromomere pairs
separated by weakly stained fibrils may be observed,

R A

The pattern is essentially the same as found in rye, Agapanthus
and other organisms (Iima-de-Faria, Hereditas,1949 and Chromosoma, 1955) .
Within the kinetochore of maize chromoscmes there can be found as many
as 7 different segments: 3 chromomeres and l, fibrils. This reveals
that the structure is sufficiently complex to permit the occurrence of
Tearrangements leading to the formation of kinetochores with different
genetic constitutions,

R T A

A functional differentiation among kinetochores of the chromosomes
of maize was found by Gurgel (MNL,1956 and X Int. Conge Genete, 1958).
At pachytene, kinetochores of nonhomologous chromosomes may associate
as the kinetochores of salivary gland chromosomes of Drosophila regular-
1y do. This association in maize is less intimate than in Drosophila

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of autho.
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and it occurs sporadically. Of speclal significance is that Gurgel
made a statistical analysis of the frequency of association and found
that all kinetochores associated at random except the one of chromo-
some 5, The frequency of association was much higher for this chromo-
some.

This result can now be better interpreted as the campound iineto-
chore structure here described can be easily conceived to mutata or
rearrange, leading to the formation of kinetochores with different
properties. ‘

McClintock (Genetics, 1938) has shown that chromosome 5 could be
fragmented through the middle of its kinetochore, the two halves re-
taining their functional activity on the spindle. The functioning of
one half and the structural similarity of the segments reveal that the
kinetochore of maize is a repeat. The kinetochore of rye is also a
functional repeat, since a kinetochore with one chromomere and two -
fibrils (with about one third of its elements) functions normally on
the spindle, being perpetuated through mitosis and meiosis (Lima-de- .
Faria, Chromosoma, 1955), and further each half of the kinetochore
forms a separate iso-chromosome (Lima-de-Faria, Hereditas, 1956).

When the nucleolar organizer of maize chromosomes is split inte
two segments both retain their functional activity, but the large
proximal segment of the nucleolar organizer forms a smaller nucleolus
than the small distal segment (McClintock, Z. Zellf. u, Mikr. Anat.,
193)). Similarly, a kinetochore with a deletion shows higher ability
to withstand elimination at meiosis and less power to influénce the
pattern of the arms (lLima-de-Faria, Chromosoma, 1955). The elemerits
of both the kinetochore and the nucleolar organizer have the same essentl
properties but they differ from each other in their functional power,

A. Iima-De-Fa.ria

2. Viability of translocated chromosomes in maize,

In the study of chromosome organization it is relevant to know
whether chromosomes with new arrangements are more or less viable than

pollen of plants heterozygous for translocation 5-6 (T 5«6 y/N-Y) and
female plants carrying small y. Translocated chromosomes carry small
(white kernels) and normal chromosomes large Y (yellow kernels)., The
results are summarized in Table 1.

The differential fertilization of gametophytes carrying Y and y is
highly significant. Gametophytes carrying translocated chromosomes are
apparently more viable than those with normal chromosomes.

In this translocation the nucleolus organizer is moved to the end
of a long arm after a knob, quite far away from the kinetochore. In
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1 - Differemtial fertilization of gametophytes carrying
??ifrmal chromosome 5 and 6) and y (translocation 5-6) in

maize,
Kernel Ear — Total
Color 1 2 3 L
Yejilow 138 92 30 172 Lh32
Whit
y ° 192 122 27 187 528
“Total | 330 21l ST 359 960

X2=9,6 P<0,01

strains of maize raised outside experimental conditions the nucleolus
organizer is known to occur regularly at a definite locus close to the
kinetochore. Outside experimental conditions any other nucleolus
location is apparently selected out. Thus, from the point of view

of chromosome organization the translocated chromosome is expected to
have a lower survival value.

The easy survival of the translocation under controlled culture
conditions is not necessarily to be attributed to the presence of t.l'.le
new chromosome arrangement but to the association of the translocation
with one of the many gametophytic factors known in maize,

A. Lima-De-Faria

ISTITUTO DI GENETICA VEGETALE, FACOLTA' DI AGRARIA
University of Piacenza, Italy

l. Defective endosperm factors from maize-teosinte derivatives.

Additional data have been obtained on the defective endosperm
types in the derivatives of the controlled introgression of teosinte
in the inbred A 158. Other defective factors are turning out to be
identical or allel%ﬁ. Exoeghfor allelism not yet having been clearly
establishec for de® and de“l®, all the following factors should be
considered allelic: -

+£20
Etlz; _d_gts, 9%210, ggtll, ggt'lh, Etlsy g_qt]‘?, -d_e-t18’ g_e_'c.19’ de”<Y,
de®°3,"and de®H,

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors. ,
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An extensive studg has been made of 221'.29, which originated in
the stock carrying g_gt 2, Since the latter gave intermediate de-
fectives, with rather special characters, moderate reduction in endo-
sperm development and fairly good germination, the appearance of a
segregating ear with extreme defectives reduced to a simple shell, was
assumed to be due to a new mutation, Test crosses demonstrated that
det29, was a stronger %%lele of det22 and that the latter had mutated
5 det29, Moreover dev’ did not keep the new character of extreme
defeotive. -In order to study the instability of the system involved,
many self-pollinations have been carried out in plants obtained from
normal seeds of ears segregating extreme defectives (de'b29 type, weight
mg O- 20), intermediate defectives (.(_i__e_'t"22 type, weight about mg 20-120)

or both,

The results are summarized in the %g les 1, %é 3., The available
data confirm the instability both of de "and de 9: ‘on the average, |
each of them, in about one case out of ten, mutates to the other type of
defective; in both cases also the segregation is not too far from the
theorstical 25%. When, however, the ears segregate both types of de-
fectives the behaviour is quite puzzling. Not only, as one could
expect, are cases found in which just one type of defective is detect-
able, but also ears are frequent where the presence of both kinds of
defectives is accogpanied by an abnormally high cumlative percentage
of the defectives themselves.

. Another curious behaviour of ggt22' is as fol% + when kernels
Ik that show endosperm unquestionably _d_etzz/detza/de are germinated and

RE plants are obtained from them, self~pollination rodu ears on which
! ’ po procugss
1‘? o is observable monohybrid segregation of normal and de kernels,

Table 1. Results of self-pollinated ears produced by plants originating
from normal seeds of ears segregating extreme defectivss.

\ L Row and’ Approximate percentage of defectives| Total number
%A ‘ ear number extreme type intermediate type of seeds
; 58-578- 1 3 0 48
-7 2% 2 215
-7 12 0 139
-~ 7 bis 28 5 215
- 7.ter 56 0
-10 21 18
-, 32 0
-2l 35 0
=30 - 20 0
1
L
o
2
(o]
2-
0
9
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ts originating
1f-pollinated ears produced by plfitn ;
Teble 2o ?ixlzzr:éls:eedg of ears segregating intermediate defectives.
tal number
g T Imate percentage of defectives To
R:;! zﬁiber gﬁi‘;;e > type intermediate type of seeds
3 W e
|' - 129
§ 58-577= 3 1 %g 228
' -5 2 20 20
- b 0 8 28
ot 2 8 106
g 12 0 2% 160
ht § 0 3 210
20) 1 -.%:% 2 3 12}4
' - 1% 20 1
- ’ 2 &
- 3 2 %81
) :%6 17
of -29 A 60 A
-3% 6 5 379
1 =3 3 2 152
= Iu - 0 2 10%
! BK] 1 1 108
0 32 9 3 115
| 33 : 25 359
| ¢ inatin
i . duced by plants orilgina g
i . Results of self-pollinated ears pro -
:ulid 1 Teble 3 fiomnormal seeds of ears segregating extremeand intermediate de
f‘ fectives.
Ang l' Row and Approximate percentage of def ectives T°z;1$2‘:g':r
} ear number extreme type intermediate type
) 58-579- 1 42 1 2
-3 22 1 6
' -5 53 20 13
| 6 20 2 it
-7 22 32 168
h 210 33 0 185
-1 5 2L 20l
13 20 20 180
12 2 18 7
| 2 | 4 : 2
-28 28 1% 95
-30 lg 6 117
7 3 29 200
38 27 16 220
El :39 21 22 271
-39 bis 2 23 139
Lo 3 32 178
“i Please Note: s submifted to the Maize Geneticr Cooperation N®{sletter may be c red only v%gwlconsent of authors.
! A, Bianchi
|
i
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2, The 'asynaptic! factor in the multiple tester,

The 'asynapbic' condition reported in the multiple tester of
maize (MNL 1957) has been studied as to possible consequences on
crossing-over values. In heterozygous condition sufzh a genetic
factor does not decrease the crossing-over percent in the tested
yg-sh region on chromosome 9. On the coptrary the re?ombination
Value seems higher, although not statistically determined, as yet.

In spite of the fact that data are avallable only in heterozygotes
for the asynaptic condition, the results agree with the conclusions
obtained by Rhoades in the study of the aﬂgg}_iﬁ factor identified
by Beadle., In our material the fertility is apparently normal,

Some data on the tested region follow:

. “Recombination Map
Row No, Family Sh¥Yg Shyg sh¥g shyg %+prob, error units‘

X g P 55 7 9 5 3ol
E 57-%% o 2L5 39 b1 58 2345 & 1.7 g
- -1429 " 286 L5 57 46 29,0 £ 1.8 ‘
~431 U 412 70 7 107 2L.5 £ 1.3 i

<432 " 217 L1 L3 45 28,0 & 240 :

Total 1215 202 557 201 2040 £ 0 29 i

| control f

- F 10 150 120 153 260 £ &9
56=506 2 2L 22

1,06 62l 65 65 2345 & 162
: 57-?;07 n 1542 256 211 362 22,0 £ o7
b -},08 " 1330 212 216 311 245 2 o7
% -433a " 59l 113 ™ 130 230 & 1l
| -4338 " 459 50 32 98  1UyaS & 1.0
| -L3ha " 615 85 96 137 220 1.1
! 438 m 530 59 62 148 160 % 1.0

Total T, G722 990 906 1L00 2240 £ o3 el |

56=507/506 B 253 6l 197 21, 1.1

Additional control data on the regions WxX-yg and sh-wx give, in
the same control stock, distances in map unils quite comparable to
the standard ones,

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

] TRecombination Map
ooled data) Wx Yg Wxyg wxY¥g WX Yg Fiprob, error units

F2 551l )2 1833 892 k1S £ o5 56
B 192 100 117 161 38,1 & by L8

Shwx Shwx shWx shw

F, 1750 2228 1933 2722 25,0 & .2 28
B 25k 83 55 235 22,0 & 1.1 2l

It will be noted that in all cases the recombination value cal~
culated from backeross data is slightly lower than that from the pool-:
ed Fp data, Since backcrosses were made on the multiple recessive this
may suggest that the amount of recombination is lower in microsporo-
genesis than in megasporogenesis.

Ae Bianchi

3. The translocation point in TB-8a.

Plants msg jy have been crossed by the TB-8a stock obtained by
Dr, H. Roman, In 2 progeny of 18 plants, 7 showed the japonica |
character; 5 of these were ms, too. The japonica plants were, moreover,
shorter than the normal J plants, confirming their hypoploid nature.
The results suggest that the j, factor is distal to the translocation
point in chromosome 8. Previously by means of deficiencies it was
shown by McClintock (1933) that the j; factor is in the distal portion
of the long arm of chromosome 8,

A, Bianchi

JOHN INNES HORTICULTURAL INSTITUTION
Hertford, England

1, Differential pollination in maize.

An attempt has been made to change the flowering times in a maize
population by the method of separating seeds from the middle, bottom and
top part of a single ear, which represent the earliest, medium and latest
silks to emerge. The hypothesis is that a shift may take place through
the differential timing of pollination., Isolation plots of each group
whose seeds were separated each year were grown for three years and then
the lines were combined in one large field experiment comprising three

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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plots, Silking times and tasselling times were recorded. It was
found that there were no consistent differences in flowering times
between the lines. Either the initial population had not been suf-
ficiently heterozygous for flowering time, which is unlikely as an
open-pollinated F; hybrid ear was used initially, or the differences
in timing of the 8ilks from the three regions of the ears have not
been sufficient to act as a differential sieve for separating the
early and late pollen grains.

G, Haskell

2. Studies with West Indian maize,

A series of six sowings at monthly intervals were made in 1957-58,
commencing on 2 September, using nine varieties of West Indian maize »
supplied by the School of Tropical Agriculture, Trinidad, One hundred |
seeds (50 per seed-box) were sown of each., In this way it was hoped
to utilize the differences in day-length over the 6 months period to
find the best time for sowing the crop at Hertford for the promotion of
plants with functional ears and tassels in the glasshouse, that would
also give a satisfactory seed yield for further experimental investi-
gations.

The number of non-normal seedlings from each' sowing was recorded, |
and these included characteristics like dwarfness, and striped or narrow [.
leaves. The majority of aberrants had pale leaves of varying degrees; i
there was an otcasional albino. The graph of mean leaf number on b )
February, 1958, for plants originally separated as normal and aberrant
seedlings, indicates that the controls always have more leaves than the
aberrants, As the difference decreases with the lateness of sowing,
this suggests that the difference in leaf number is a reflection of .
the difference in growth vigour of the two classes, j

The plants of the six sowings indicated that the best results for I
pollination followed by seed setting were from particularly the second, i
third and fourth sowings, viz., on 28 September, 28 October and 23 il
November, Another advantage of these sowings was the over-lap in pollen |
shedding, which facilitated hand pollination., In the first sowing there i
was a shortage of pollen and the ears were somewhat shorter than those i
of later sowings. On the other hand, the fifth and sixth sowings gave [
a larger frequency of plants failing to reach tasselling and silking I3
within a reasonable period, e.g. by 28 July (i.e. after 5 or 6 months
in the glasshouse), The Early Caribbean family was the earliest through-
out the range of sowlings, although Coastal Tropical Flint was as early
at the fifth sowing. Seed drying and shelling of the harvested ears i
was satisfactory under glasshouse conditions, ‘|

ki

'Intra-pollinations have been made between the more vigorous and the :
less vigorous plants in each family. The vigour of the various crosses
remains to be compared,

|
|
J
_J
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that for breeding purposes, the best times for
ize strains in the glasshouse in Britain must be

Sowings are best made when the days are
to 8 1/2 hours.

It is concluded
gowing West Indian ma
related to the day-length.

shortening from 11 1/2 hours

G. Haskells
W, Williams

Scottish Horticultural

% Present address: Genetics Department,
By Dundee, Scotland.

Research Institute, Mylnefield, Invergowrie,

MACDONALD COLLEGE OF MCGILL UNIVERSITY
Province of Quebec, Canada

1. Transallelic change at the C locuses

A study reported in the 1957 News Letter (p. k) %howed no
jnvariable transallelic change of the gI component of C C he't:erozygotes
when used in a_mating scheme similap 4o that developed by Brink. C
alleles from CICI homozygotes and C alleles from C°C heterozygotes
produced the same phenotype when placed on homozygous A C R pr silks

in W22 inbred background.

Further studies have shoun no invariable transallelic change
of the C component of these same clc heterozygotes. C alleles from
Q_IQ heterozygotes and C alleles from CC homozygotes produced the same
phenotype within each mating whether placed on A ¢ R Pr, Inbred a7l

(A cr Pry) or Inbred W) (A cr PrY) silks.
Robert I,Brawn

2. Dark variegated.

dark variegated pericarp, a new
phenotype in the mutational spectrum of the PV allele first reported
last year, has indicated that the frequency of red ears in the progeny
of dark variegated kernels is considerably higher than in the progeny
of the parental medium variegated. This is consistent with previous
observations by Brink and his students that the amount of red striping
of the pericarp is related to the frequency of self-colored offspringe

Robert I.Brawn

Preliminary observations on

Please Note: i i 1
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UHIVERSTTY OF MELBOURNE
Melbourne, Australia
Botany School

1. Persistent nucleoli at the second pollen grain division.

Tn making preparations to study non-disjunction of B chromosomes
at the 2nd pollen grain nuclear division, it was observed that, when
B!s were present, the nucleolus persisted through metaphase and dis-
integrated across the spindle during anaphase, From 3 to 7 quite
distinct pieces of nucleclus on the spindle were noted. Non-disjunction ]
of the B's was also observed in this case when 2 B!'s were present. !

Margaret Blackwood#

#Present address: Department of Microbiology, Birmingham 15, England.

UNIVERSITY OF MINNESOTA
St. Paul 1, Minnesota

1. New characters,

‘teosinte branched (recessive)

The character we have been temporarily calling teosinte
branched (many tillers plus slender branches at most of the nodes)
has been tested with a series of interchanges marked by wx, su or
pre Tt shows linkage with Tl-la (1L.5-4S.7), using su as the marker,
A separate test with su shows no close linkage, hence the gene is
probably in chromosome 1l.

dwarf S-3

This character is one originally produced by irradiation by
Stadler., It shows linkage with T8-9 marked with wX.

C. R. Burnham

2. New linkage data.

+ we
bk +

;
[

A 3-point backcross test gave the following!

Hl.

0 1 2 1,2  total
65-32 8-30 34-21  6-7 203 -

25,1% for region 1, and 33.5% for region 2}

o
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This agrees with the order indicated earlier (News Zetter #29, p 51).
C. R. Burnham

3. Big ring.

(a) Production of rings with a large number of chromosmes,
progress_report.

Thus far, the biggest ring induced by a homozygous line
is a 0810, The homozygous line, referred to as a permanent ring of
10, has five chromosomes involved in interchanges, i.e. l-5-6-7-8,
the successive steps being obtained by X-rays:

5.7 2T 3.5.6.7 X-ra¥  1-5.6-7-8," A’ second line which will
1. include the other five chromosomes, 3, 2, 4, 9 and 10 is being put
i together by genetic crossing over., The cross of these two lines will
0 produce 2810,

I To develop a line which will induce a 020, Inman's general scheme,
of having one interchange in common when two permanent rings of 6 are
crossed to produce a ring of 8, two interchanges in common when a

ring of 8 is increased to a ring of 10 and so on up is being used.

In addition to the permanent rings of 6 listed (News Letter #32,
p. 94), plants heterozygous for the 1-9b + 1-7 (L4405), 2-4b + L=8
(5339), end 4=8 (5339) + 8-9b crossover combinations were identified.

S

(b) Crossovers in differential segments.

The first results were obtained from tests planned by Dr.
Inman to determine the freguency of the camplementary crossovers in the
differential segments. Progeny of crosses of the two types: T1/T2 x
normal and T1/T2 x TIT2 were grown and the frequency of normals deter-
mined. There is a possibility that small deficiencies at the break
points may be present and yet survive the gametophyte screen, In
building rings with more chromosomes by crossing single interchanges,
the effect of such deficiencies might be cumulative as more interchanges
are added, For T1~7 + 5-7, the values were 20.8 for the T,T, crossover
and only 3.7% for the normal complementary type. The reau}ts indicate
a difference, but appear to be in the opposite direction of what might
be expected, Thus far, seed set and pollen fertility appear to be
normal on all 10II stocks that are homozygous for two up to four
interchanges,

e e R

(c) Interdependent rings,

A species with an even-number of pairs and heterozygous for
interchanges involving every arm will show 26l at meiosis. In these the
t 26 homologous midsegments are not in the same ring (Inman, News Letter #32,

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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1958, p. 95). Following this a plan was set up using the following
jnterchanges involving L chromosome pairs in corn: 1-6a, 1=T (LLO5),
S.6¢ and 5-7 (5179). Of the four permanent rings needed, 1-6 + 5-6,
3-6 + 1-7, 1=7 + 5-7 and 5-6 + 5-7, the last two seem to be establishe
and crossovers for. the others will be searched for this summer in the
progenies of crosses with standard normals., Of the three crosses that
can be made to produce different 2eL in Fy, one will have the two ring:

interdependent.
C. R. Burnham

L. Notes on "Breakage Points for Two Corn Translocation Series" by
A. E. Ilongley, ARS - 3’4) 1958.

The following is submitted as additional information:

5.6a - this is the one in which I originally' observed extensive none

homologous pairing at pachytene. The pachytene "cross® appears more
often in the long arm of 6, but the break is in the short arm, not the

long arm of 6 as listed.

5-6B - this is not the same as the 5-6b I list in Genetics 35:469. %
5-6b iS 530.1 - 6 Sa.t.

S.6¢ - my values for this are 5L.89 £3,00,  Tests in the homozygote
confirm this position in the short arm of 6, not in the long arm.

6-10b - (Genetics, Ibid. p. 461), This is not the same as the 6-10b
listed in ARS-3L-k.

C. R Burnham

assisted by: Paul Yagyu
J. Axtell
0. L. Miller

UNIVERSITY OF MISSCURI
Department of Field Crops

and
UNITED STATES DEPARTMENT OF AGRICULTURE
Columbia, Missouri -

1. Conversion effects at B.

In 1953, two weak-colored plants were observed among approximat
140 plants in the otherwise uniform progeny of a single B pl individ
one from each of two selfed ears of the parent plant. The exception:
were selfed and crossed onto intense. Selfs did not segregate, and !
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remained uniformly weak through 3 generations of gelfing. Outcrosses
to intense gave all weak, and have continued to give only weak through-~
) ! B out three generatlons of outcrossing as male and female to intense, as
shed & well as in selfs of these outcrosses. Intense lines of kL widely
the W& different backgrounds (not necessarily different in the source of B)
st W have been used in the crosses; all are consistent.
ngs ; When weak plants (any of various individuals from selfed or out-
crossed progenies) are crossed to b, the Fq is weak, and segregates
normally for weak:green in selfs and backcrosses. (rosses of the F
to intense segregate 1 intense:l weak; these intense plants segregate for
green (but not for weak) on selfing, while the weak plants fail to
segregate for intense or green, giving only the monotonous weak type.
Markers with b segregate normally in these progenies.

Using B! to designate the weak type, the pattern of this system is
essentially as follows:

B B selfed gave 140 B + 2 B! exceptions; new B!

the B jndividuals continue to arise occasionally
in this B B line, ‘

‘| B! x B gives only B!; these selfed, or again
w B crossed to B, give only B!, et ceteras

' B! x b gives weak, .

i selfed gives 3 B':lb, backcrossed gives l:le.
e b B'/b x B gives 1 B:1B7; the B here selfed give

3B:1b, the B! give all BV in selfs and in

"5'5 g =2 2

i recrosses to Be

7

b
‘; Only 3 exceptions to the pattern have been seen 80 far. One

b exception was a barren, male-sterile, intense plant in a progeny from

b B! x B, and was presumably intensified in color through injury or

," Parrenness; another exception, from B x BY, had a long, narrow intense
! sector; the third exception consists of two intense plants out of ]

! in a progeny from B x B! which has reduced pollen fertility in some

H plants, including one of the intense exceptions. The exceptions do not.
I" appear to negate the pattemrn, but rather to support it.

! ' )
| It is tentatively concluded that sn allele at the B locus, B,
L regularly causes B in the same nucleus to be changed to B!, at some

time or times in The life cycle, and that b is not affecteds A paper
i on this phenomenon is in preparation. I will be happy to send a Xxerox
/ copy of a complete diagram of the sequence of pollinations, including

data, to any cooperator who wants it.

E. H. CO&, Jr.

ately
idug., 2, High-haploid line.

ons )
i have '_ The capacity of stock 6 for induction of haploids in &

f:42) maternal

Please Note: i i 1
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parent is heritable. In the following, 2698 (a, B Pl RF), stock 6,
their F,, backcrosses to 6 and selfs of backcrosses are compared in
maternal haploid frequencies when outcrossed to gl,, In the "segre-
gating" progenies only RY B Pl plants were tested. Haploids were
verified by root-tip chromosome checks,

LTI AR st —)

DN 2T

4 No. plants No. No,

g | . Male ‘ Tested Seedlings Haploids % Haploids
f% 2698 3 1298 2 0.15
i 6 5 1531 ¥ 2.2
ii; F, L 3109 13 0.2
i F,x6 9 3694 L " 119

| (Fp x 6) self 9 3611 L6 L7

_ﬁé g E. H. Coe, Jre

W1 3, Chromosome 9 linkage.

The following table includes new data, sums of new data with those
reported last year, and one correction, indicated by an asterisk:

IR Genes XY Phase XY Xy <Y xy  Total Recomb,

355 188 2 45
328 Wk 0 639
121, 67 1678
126 22 190
288 81 112 }98
2Lh9 129 1498
752 218 1246
209 17 : 27
2 92

6 92
367 527
688 : 1268
1025 2039
771 198L
887 2039
67 w2
96l 1354
479

383

359 : 707
2368

197 - 1081
913 2096
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i ive in the
ou i t Bf s trea ed as recess

Tt should be po:.nted out tha t. :

pove, since it is classified only In the seedling stage

a [} X

Data f.rom the following 3-point tests are included abcfve.

Parental Reg.l Reg.2 1 -2 Total

e+ %M 15 61 10
T + Ok 78

6 - -1

605% - 706% 101%
+ + + 80840 1917 155 13L 2h2 2039
sh bz wx 1710 36 289

° 1.8% 1Ll2% 0.2%

... B4 1955 20 1
oh wx d; 106 10 %
3 16.9% T.0% Lo

The following L-point gest is also included: N ‘ i
Fq Parental Reg. 1 Regs 2 Rege 3 12 3 =2 = )

8h
, o2 L46 13220 0 13
« + + + 47 676 15211 11 109 111 125 1

0
* + * F 236 0 3

sh-bz 2,0 bz-WX 1.6 wx=v 1.2

17
the one presented las
imp in the map can be made over S ors appear
Nc"t.h K;helgzgt:ezgnement l<)>;f.‘ the data, the 6 clustezﬁ gige:' o ggctors
iia;;e ‘;till more bightly disposed in re{d.at}ﬁ;rin ﬁcso $1- double
Bk, 18 entirely open, and Wl ema. unt P - and
D ats V'Edanbca}tckcross data are obtained for Ar, P_%, 9%5{ lfs ) _E'tl.gs;
Mta'lrlzs 2nare all very nearly the same distance fTfom WX uni all
b es (3 . ] °
%verlap in their 5% probability limits on the map

ints
between the break poin
4 of some of these factors for the two
Tests fzz ;I;c]i?.;iognd 1-9¢, in which a.plan’c. hete?ggz;sbetween the
- trinzt:;insowi]l produce a fexnale-transm.Ssible defic
4ll;rznalsc 0o:‘m’c.s on the long arm of the ninth chl/‘;mgcs:ogllee%erozygo‘be by the
oﬁt. ghe test consists in 0§°Ssine§tt’£33%tggh -1956) has reported th;‘b
. cotte (Maize News sV symed, Tests ©
re‘-’issiﬁimi‘fm the deficiency, This has been CORTLTEE, o pive but
= s1 and +/ms, were negative. Tests of BB_}? we assurance that positive
g?;.:lc%—-l't is is o daplicate factor system there 38 1o
s ,

i ici included °
results would have been obtained, even if the deficiency inc Pg3o
Eo Ho coe, Jre
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Lo Linkage tests on cye

This new aleurone factor has not yet been located. A self of
i co +/+ bzy gave 6L colored +t0.67 bronze~and-colorless, suggesting
1 <lose 1inkage, but c, is independent of wx in a large test (1309
individuals). The T8llowing linkage. tests have been carried out:
wx 1-9c, 52% with wx in 657 individusls; ba,, 9:3:h in 346; lgy,
Hore than 50% in 285; A, 308 colored to 2BI°colorless, consi
with about’ 30% recombination; wx 3-9¢, 53% with wx in 393; su, 48%
| in 363; Pr, 9:3:k in 279; ¥, more than 50% in 339; gl,, more than
| S0% in 7313 wx, 50% in 1309; R, 9:7 ratio in 1061, omogome 3 is
' the most likely-looking at the moment; if so, probably far out on
the long arm.

E. H. Coe, Jr.

| 5. Spontaneous mutation of CT,

‘ ’* ‘ An additional population of about 1.5 million gametes in the cross |,
| } | cIcl x CC has been examined for mutants. Only one possible case turned |
- Up. Judging from the previously-reported population, this case has a :
o 50-50 chance of being valid, Obviously the mutation rate is low.

E. He Coe, Jdre

6., Subject index to Newsletters.

An attempt to index the Newsletters by subject is in progress.
Volumes remaining to be scanned before the index is ready to assemble )
are Nos. 1 through 3 (not on hand here--they will be checked elsewhers),
31, 32, this issme, and any subsequent ones which come out before the

“rest of the job is finished., In the meantime, any cooperator wishing a
moderately thorough list of vol. L4-30 references (for example: linkage
notes for a given chromosome; mutability factors or mutable loci;
carotinoids; centromere linkage) will be sent it on request.

E. H. Coe, Jr.

7. Effect of external agents on the frequency of crossing over.

Tn the last Newsletter (MNL 32:100) it was reported that in a
preliminary trial, treatment with a ,001 M solution of the chelating -
.compound (EDTA) gave a significant increase in the frequency of crossing §
over between the members of a complex ¢ a sh% segment- én:chromosome Je

In order to check the validity of this result and also to try some othe’
agents, a large scale experimemb using the same cross (g a sh/a® Sh x
a8 gh) and the same technique (leaf feeding) but with two additional
agents (ribonuclease and desoxyribonuclease) was conducted,

{INote: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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t from
t was altered somewha
i data in this experimen gilute Sh
The rec%ﬁig z‘iund that with the gtocks 1’11;2236 gﬁ-g_u ded the @ &
last yeare vld be consistently recognized. ted one from anothers
| crossovers cod _Sh cases which could ﬁo’o be Stexpara:d a® g gh was difficult
% shy, & a Sh an 21 o1 sh class including 2&_ sh P'.i?—;h ceeds. Therefore, the
" The recg;:zg beauga of poor colora.‘bion gf.t;;eet&al @ Sh cro ssovers ob~
s table bélow CO
date 1isted in the

i
' els
' served on the non=shrunken kernels.

M sh x a® sh.
Frequency of crossovers from the cross ¢ & sh/a" Sh

. ercent
1 Total Sh seeds Total @ Sh co's P

| a7 £ S0
E Control 56 .,087 96

+035

058
RiiAase 5,86l 12. 20 £ «05

23 £ 070

P ————————"

10
ed E DNAase Ly ?uoo

———
Attt

" 19
8l,618 160

v ' i ces
From the above it can be seen that the apparent d:.fferex.l
L]

ar n 8 glif [ 4

as an adequate control.
M. G. Nuffer
)y |

1 a
ige

| i located on chromosome 3e
I;‘ 8, A dominant striped 1leaf character
|

i d a8 a dominante
A striped-leaf effect has been found which is inherite

s 3 the F of a cross'01 2

striped seedling in ving mANY

| e al?pearedAa(S: aR gin g:L"Ia'he segdling could be descr%bec; as !r; L g to all

!!J, mﬂdg-:...ntoxsml_ Tarrow, white and pale green Sega;’; by a normal plant

'Ii merb f the 1e,ai‘ and sheath, A cross of this pd henotype. A selfed

; pavesp:ogeny wiiich segregated i fox/‘hthme Stga:pztrgped plants which ha%

! & jein oduced 1 r tyiped plants

[ ear of the original plant PT 1/2 moderately stripec P SE .

| : . 1ittle green, curvive,

e | T e Sl e ol

o j an . - . W

e ) the one that did yielded all striped PYOESY

.

/

; £ the striped
rmal individualse Cne © od
‘ 1/2 normal progeny when crossed to B9 — d the Fq backcross

x

|
il 4
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From these it was determined that the striped effect, tentatively de-
signated Sd, was located on the long arm of chromosome 3. Its position

in relation to the known markers on this chromosome is at present un-
certain, ‘

M. G. Nuffer

9, Another two-unit mtator system.

!
The above described plant was unique in another respect. It grew |
from a colored-colorless mosaic seed selected from an otherwise full |
colored ear. The mosaic pattern was transmitted to its progeny and prove
to be the result of changes at the R locus, The character appears to be |
a mitable seed color allele (R™) which changes to r, thus producing colon
less patches on an otherwise colored or mottled aleurone. These changes |-
occur only in the presence of another factor (tentatively called g) which;.
- is located on chromosome 9 between sh and wX. The three characters Sd,
| R, and M first appeared in 2 single plant suggesting that they have a |
R common origin, However, they are all on separate chromosomes and a care
‘ ‘l ful check of the parents of the original cross revealed thet the AC R
| gt parent carried Sd without expressing it. Therefore, the appearance
| ST these three characters in a single plant most' likely was the result

o of the chance combination of a mutator factor, M, producing a mutable

. \ allele at R, and of a favorable genotype for the expression of Sd.
|

M. G. Nuffer

NAGANO AGRICULTURAL EXPERIMENT STATION
Kikyogahara, Nagano Prefecture, Japan

1. Serological investigation with the phylogenetical relationship among
inbred lines in maize.

Up to the present, many works on the serological classification
of various species in the plant kingdom have been carried out by using
Jeaves or seeds of the plant. But, within a species, data on the
phylogenetical relationship among races or inbred lines have not been
accumlated. Since 1952, work has been done along the latter line by
using the protein extracts of maize pollen as an antigen, °

A Pollen grains collected from the plant were preserved in a dessica®
According to need, they were immersed in physiological saline, and
centrifuged at 3,000 r.p.m.; the supernatant was ueed as an antigen.
Rabbits were immunized with three intravenous injections of such extracté
amounting to 5 to 8,5 cc in total, At the tenth day after the last in-
jection, bleedings were taken, and held in a refrigerator at a temperat
of 2°C. At the next day, antisera were performed, and then, inactivat




-on

= |

v

ators |

wcts,
L=
ture
ed

Viaize Genetics Cooperation Newsletter vol 33 1959

83

holding at 55° o 56°C for 30 minutes in a water-bath. Judgments

of precipitation were made by two methods; (1) the Ring method based on
visual sight and (2) the chemical method based on a comparison of the
amount of nitrogen contained in precipitates of antisera analyzed by

the Microkjeldahl method.
Results of experiments are surmarized as follows:

(1) Pollen extracts immersed in physiological saline, which were
obtained from the inbred lines, were certainly representative of the
antigenicity. The intensity of precipitation was found to be different

among the inbred lines.

(2) The protein contained in pollen extracts was composed of
albumin, ge, P~ and ¥Y-globulin, of which the former two were the main

constituents of protein.

(3) Of these constituents, only two,. albumin and a-globulin,
varied quantitatively among the jnbred lines, resulting in a difference
of precipitation. The related inbred lines, which were derived from a
given race, showed a tendency to be similar to each other in precipita-
tion, because of having similar amounts of the two fractions.

(4) The antigenicity of pollen proteinwas recognized to rest mainly
on the precipitation of three protein fractions, albumin, p- and Y-glob=
ulin, but not with the remaining one, a~globulin. Tt is thereby consider-
ed that the phylogenetical peculiarity of the serological reaction should
be dependent upon the difference in the albumin fraction in various

inbred lines.

(5) A difference in precipitation between any two of the given
inbred lines was closely associated with the degree of heterosis
appearing in the single~-crossed hybrids from their Fl combinations.
The correlation coefficient between the precipitation analyzed by the
chemical methed and the heterotic vigor was computed to be r = ~0.921
+ 0,147 and r = =0,753 & 0,245 for the grain and green yield, respec-

tively.

(6) With respect to the judgment of precipitation, the chemical
method was superior to the visual ring method in its precision.

(7) For detecting the serological reaction, the three types of
antigen extracts may be rated: non-heated pollen was most satisfactory,
next non-heated seed, and lastly heated pollen extractse However,
heated pollen extracts were better in the case of the visual ring
method although they were least satisfactory in the case of the chemical

method.

(8) A strong precipitation reaction was always found in tests
of a single-crossed hybrid and its parent lines, even though it was
e-crossed hybrid was

weak between the two parent lines, When a singl

backcrossed with one of its parent lines, the precipitation was greater
parent line

Pk @NIb b9 kerossed hybrid and its recurrent
than for the s’:;.tr‘ig o the Maize Cenglizs foapestiien thaesistemenaparendzonly with consent of authors.
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(9) From these results, it may be assumed that the serological
reaction may be used as an index for detecting phylogenetical relation-

ships among various inbred lines.

(10) With regard to breeding methods, the precipitation reaction

should make it possible to predict the degree of heterotic vigor in the

F. combinations of given inbred lines, without making any crosses,
b%cause a higher heterosis usually appeared in Fl hybrids between those
inbred lines with the more remote relationship from a serological view- |

pOi.nt- ° . : i
K. Urano :

NATIONAL TNSTITUTE OF AGRICULTURAL SCIENCES
Section of Physiology and Genetics i
Hiratsuka, Japan 4

1. Maize races native to the island Shikoku situated at the southeastemi:
part _of Japan, .‘ g

_ About 250 samples with 3 ears for each were tollected from about
200 farmer's fields in about 50 upland localities, totaling about 750
ears. On all.these ears, 20 characters were measured, In order to .
examine the general characteristics of -the races, 57 samples were chosen
and grown at three stations, Hiratsuka, Iwate and Ehime. Measurements |
or observations were made on 29 characters. Results obtained were the

followings

: (1) All of the 250 samples were characteristic of a Caribbean type |
of tropical flint. In accordsnce with the topographic complexity of the
arable land and the accompanying diversity jn maize cultivation, the
racial differentiation was extreme. About 60 or more local races were
met with, The 250 samples were, however, identified as belonging to 28

distinct races.

(2) The 28 races were classified into 12 types; Okuuchi, Kowase,

Wada, Gojo, Abeto, Sengoku, Hiyoshi, Okawa, Kuma, Irareko, Yellow-
Yamakibi and Orange-Yamakibi. Most of them had a conical ear with orang
seeds, typical of the Caribbean flint, and only two, Okuuchi and Yellow-
Yamakibi, had a rather cylindrical ear with yellow seeds. Some races in
the 6 types, Kowase, Wada, Gojd, Abeta, Okawa, Irareko and Orange-
Yamakibi, were demonstrated to be favorable as breeding material, From
_ a genocological viewpoint, ‘the main peculiarities are as follows:

a) The Okuuchi type is planted as a mixed crop in sweet
potato fields, and is distributed mainly over ‘terraces on the hill-
~ sides in the southwestern coastal region. It is used’ purely as a cateh
crop; the soft ear is boiled or roasted, The erect, short, and broad
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olific ears with smaller yellow geeds were

he smaller PT
These pec jarities may

jeaves and i r
ized as quite peculiar to this type.

reco
i i to hybridizat.ions between a larger eare

yrace their ori
the Caribbean flint and & primitive race of pop COrRe In fact,both

races considered as the parent have from old times been native through=-

out the countIye
b) Two Yamakibi types, Yellow and Orange, are planted only
nifting system of cultivation, alternate-

4n the high 1and areas with a 8
etation in an interval

ly repeating an upland cropping and a natural veg
i i stributed on the sharp slopes

of several yearse
of the high mountain tops, far apart from the residence of inhabitants,

d with the ordinary fields where races of all
growne These fields are not fertilized or cared for during the growing

geason of maize. Both stocks may be considered Te
d pure types of the Caribbean races native to Japane.

most primitive an yp
This maize was characterized by having the smallest ears with large
seeds. The orange type is grown for human food and is pest ground as
a fine powdeT, while the yellow type 1s best eaten freshe
¢) The Kowase type is native to hilly upland areas of the
e in coloTy

middle interior part. It8 grains were transparent orang
11 in size, and of considerable

very good in quality, rather sma
jmportance for human consumption.

d) The Wada, late in maturity, is widely gr

areas on the southern side of the mountain Tange, which fo

bone with many mountain branches
to west., The ear with many kernel-rows was

ize, not SO superior in quality, but heavy

yield. It is very jmportant as 2 main crop and is used as human oF

cattle food in such arease
e) The Goj6 contains only one race named "Gojo-Kei's and
is distributed over upland areas in lower altitudes at the western
part of the mountain ranges This race was characterized by being the
largest in ear-size as well as in kernel-or row-number'y the latest
maturity, end in which was pale in
color, coarser in ity and heaviest in
yield, It is an important crop grown for the same use as the previous

typee.

£) The Abeto is similar to the Go3d type in
and distributions’ But it differs from the latter in gmaller size of

use
ear, mediate maturity, good quality and lower yeild of grain,

3
somewhat higheT altitudes of its growing areaBe
g) Two types, Sengoku and piyoshi, have 2 gistribution area
in the highlands of the western mountainous part. Both had rather sma
conical ears with 1arge orange seeds. They Were nedium in maturity and
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quality, and also rather light in grain yield. From their characteristicy
they may be considered as an intermediate form between a large eared '
late type such as Gojo or Wada and an early highland type, Kuma, Okawa 2
or Irareko. In the western coastal hilly area, they are an important
catch-crop; for the most part they are eaten when soft before the rice

or sweet potato harvest, and a proportion is stored for the winter-cake,
But in the western highland area in the mountain range, they are usually
used to some extent as human food and a little is fed to cattle and
poultry. .

h) Two types, Okawa and Kuma, both comprising many leading
mountain races, are suitable for highland cultivation in the mountain
areas. The distribution range is the widest of all types; the Okawa
type is widely spread over highland areas in the eastern and southern 1\
parts of the mountain range, and the other, Kuma, occurs in the northern |~
part of the same range. Most of the races are good not only in grain
yield and quality but also for human consumption as a staple food; they
represent a main crop in the higher altitudes. The maturity was mediate,|

£e4

i) The Irareko, early in maturity, is distributed over ordinax|
fields in the highest altitudes at the central part of the mountain rangef
The ear was slender and cylindrical, having the fewest number of kernel-
rows, about 8 or 10, Grains were brilliantly orange in color, compact
in texture, and good in quality and yield., Most of the races are plantedf:
as a staple crop for the mountain inhabitants, #

Tgeg

(3) The results obtained from the pachytene analysis of chromosomes ¢
are shown in Table 1, They indicate that there is some cytological %
evidence to support the preceding classification into 12 types based on
a genocological viewpoint.

a) Contrary to the data on the races native to the foot of
Mt. Fuji (MGCNL, 32: 106-108), no B-chromosomes were observed in any of
the samples examined,

b) There was a striking difference regarding the knob
number, according to which the types could be arranged as follows:
"Okuuchi =Kowase=Wada=Gojo=Abet osSengoku>Hiyoshi>Okawa=Kuma>Irareko>
Yamakibin,

c) A knob constantly appeared at the 8 knob loci of the
following chromosome arms - 3L, 5L, 6L, 7L and 8L, its frequency being
90 or more percent for each locus in a total average. The knob
occurrence at these loci may therefore be considered as a basic
characteristic of the Caribbean flint, because such a high frequency
for these loci agrees with that found in the races native to the foot
of Mt. Fuji (see Table 1 in MGCNL 32: 107).

d) Another peculiarity of the knob occurrence was the presenc

of differences in the knob frequency among the types, appearing on armé
other than the 5 arms above mentioned. An examination of this point



87

Table 1. Number and Position of the Chromosome Knobs in

72 Races Native to the Island Shikoku.

_Race
Chromosomes | Okuuchi  Kowase Wada G;;)G Sengoku  Hiyoshi Okawa Kuma Trareko Yamakibi Total
Abeto
1 3 6 9 3 2 8 15 1 L 72
S - - 0.2 002 Ll 0.5 - 0.1 - - Ool+
1 LL - O3 062 0e3 1.0 0 0e3 Oul - 0c3 0.3
’S - 0.7 - - - - - 001 - Ld 0.1—
2 |1 1.0 1.0 07  0o7 - - 0e3 042 - 003 Oals
E - - 045 O¢3 - - - - - - Oel+
3 |z 1.0 1.0 1.0 1.0 0.7 1.0 0s9 049 1,0 0,8 049+
[ S - - - - - - - - - - 000
Lo 1.0 07 05 0.6 10 1.0 0.5 0.3 - 0:3  0.5=
5 S - - - - - - - - - - O.o
L 1.0 1.0 100 1.0 1.0 1.0 0.9 1.0 1.0 100 1,0-
¢ [5 - - - - - - - - - - 040
L 1,0 2.0 2,0 2,0 2,0 240 1.8 1.8 2.0 1.h 1,8+
S - - [ L 0.3 - 001 0.1 - o 0.1-
T L 1.0 1.0 1.0 1.0 1.0 1.0 0.9 1.0 1.0 0.8 0.9+
L 2¢0 1.7 2.0 2.0 2,0 2.0 1.9 1.8 2.0 1.3 1.8«
S 1.0 L 0.3 0.1 - L - 0.2 - 0.3 0,2+
7 |3 - - - 0.2 0.3 - 0.1 0.1 - - Ool=
S - - - - - - - - - - 0.0
© 11 - — - - - - 0. - - 0,0+
S 1 Oe o] O. 0e3 0«5 OE 0.5 - 0.3 Qo2+
L {IPIease Note.gJotes subng s to the I%:z% Gen%:peratig::gewsletter "ﬁ{ge cited onﬁth con;?é’ of author;:g 66 :5? 87:3
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' made it possible o present 2 relationship of the 12 types.

() In order o ascertain the agro-climatic response of the given
races, measurements of the 29 characters were made on 57 samples grown
under different climatic conditions at Twate in North Japans Hiratsuka

in a sequence with approximately equal intervals of gemperature difference:
Hiratsuk@Ekﬁmeﬂwate. gimilarly, for the average precipi'bation they

ares Ehime>Hiratsuka>Iwate. of the 29 characters measured, 26 were
affected at the three stations. The other three characters, namely

1eaf width, no. of kernel-rows and kernel thickness, may be considered
stable attributes of the native race with a high heritability under
certain environmental conditions.

& Thirteen of the 26 characters, namely tasseling time, gilking time,
i stalk diameter, shank diameter, ear length, ear width, cob welght, NOs
N of kernels per Trow, xernel width, kernel length, kernel sizé, kernel

E RARH weight per plant and weight of 100 kernels, 211 relating to either the

% U organ size or time of maturity, were closely associated with temperature.
IR At the lower temperature, the growing period of the race was longer,
Rl probably resulting in the larger organ and heavy yleld. '

' The variability of 6 characters, no. of tillers, plant height,

i stalk height, leaf lengih, chank length, ear height and length of

Hli tassel-branches bearing axis, all of which are connected with the length
!.'! ‘i of organ, was certainly associated with precipitation. In a given place,

——

T a decrease of rain-fall is accompanied by an increase of sunshine.
Under such conditions, these organs tend to elongate. But there was no
yendency for an increase in the grain yield under the same conditions.

T

The remaining 5 characters, NOe of prop-rooting nodes, no. of leaves,
length of tassel and tassel-branches and noe. of husks, all connected with
the number of nodes, were certainly affected at the 3 stations, ut |
apparently without regard to temperature or precipitation. At present, \
it cannot be said whether the variability of these characters is due to 1
the joint effect of two factors, temperature and precipitation, or to
some other unknown factorse

T, Sutd 1

OAK RIDGE NATIONAL LABORATORY 1
Oak Ridge, Tennessee

1. Further studies on breakage-fusion-bridge cycles in maize endosperm. &

Previously reported investigations (Schwartz and Murray, Cytologia

1957) on anaphase configurations in young endosperm tissue indicated

| Please Note: Notes submi ‘
! : mitted to i 1
\ the Maize Genetics Cooperation Newsletter may be cited only with
with consent of authors.
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are found in only a small proportion of those

s of endospernm markers known to be
a (2) chromoscmal B-F-B cycles a8

ye found in

that (1) single bridges
cells which form variegation pattern

jnvolved in chromatid B-F-B cycles, * 0
ge of double crossed bridges a

F .
;n H | recognized by the occurren
@ endosperm material where only the chromatid cycle is expected. The
. | former was explained by the postulate that fusion of sister broken ends
3d ] 3g most often weak so that the bridges break at the very early separation
arence; § of the chromosomes and are thus not found in middle or Jate anaphase where
v N the chromosomes are well enough separated to be scored. The latter is
) ! thought to result from non-disjunction of a chromatid bridge without
Je into a chromosome cycle. These

breakage converting a chromatid cyc y
ed | studies were made with endosperms resulting from pollination with
irradiated pollen and in Ac-Ds material.
Recently these experiments were repeated using pollen carrying
ime ' broken chromosomes resulting from crossing over in 2 reverse duplication
’ of the short arm of chromosome 9 (McClintock, Genetics 1941). A batch
1ied by Dre MeClintock),

of pollen from a single plant (material kindly supp
. € sopd carried C and Wx on the duplicated

heterozygous for the duplication which C
¢ was used to poilinate six ¢ WX

ture segments and a deficient chromosome 9s
: ‘) tester plants, Three ears were allowed to develop to maturily while the
L other three ears were picked and fixed 7 days after pollination. Gametes
carrying the deficient chromosome § do not function through the male 50
} that all fertilizations are accomplished by either gametes carrying the
'. entire duplication or a broken chromosome resulting from breakage of the
ngth 1 ATI dicentric formed from one half the crossovers in the duplicated re-
slace, k gion. The latter gametes have & competitive advantage in fertilization
! over those with the large duplication.
3 no .
15 From the proportion of variegated kxernels on the mature ears.l‘b
was determined that approximately one half of the endosperms received
leaves, a broken chromosome 9. Since the same batch of pollen was used in all
4 with six crosses, one half of the young fixed endosperms should have had a
: broken chromosome 9 undergoing the chromatid B-F-B cycle, None of the
ent, endosperms should have received a dicentric chromosome. TWO hux}dred
e to endosperms were examined cytologically. None wers found with single
to bridges in all or even as high as 15% of the anaphase configurations.
However, occasional clusters of cells with double bridges were observed,
confirming the earlier observations.
1
D. Schwarts ¥
r “
OHIO AGRICULTURAL EXPERIMENT STATION \
Wooster, Ohio
perm. { 1. Further studies on a mutable system snvolving chromosome Oe
ogia t This mitable system was first described in the 1957 Maize News
d ‘ Ietter. The pale green character described in the 1957 News Letter
Please Note: Notes submitted to the Maize G i ,
s e Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
|
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has since been found to be alilelic to piebald-l (%21)' In as much as
the piebald allele discovered here is mtable it s been designated

poi.

In crossover vests made thus far, YPb/yTph" X yUpo®, no crossing
over between ypp" and YFb has been found. Ear sectors of geyminal
mitations (yeIllow endosperms) have been found in homozygous ¥
material, Forty one plants grown from such yellow endosperm sectors
were all greel. This suggests that the mutation of z‘“ and Bp_m was
simltaneous or coincidental. Thus, the above tests indicate that

P acts as a unit in inheritance affecting the expression of the
plant and endosperm characters involved.

vl ' One of the homozygous yopb™ plants from the original self
i (xljg/f‘g‘gf“) was crosged by an anrelated YFb Sus stock., Of the re-
I sulting yellow endosperms some were yellow with darker yellow spotsSe
‘\'\, ' A number of kernels whose endosperms were yellow with darker yellow
E‘. spots wereplanteds Several of the resulting plants (M/g_@) were
A , crossed by an unrelated white endosperm stock, (YFb), and. a few by &
b yFb stocke Approximately 5o% of the endosperms were yellow when
U the osperm ratios from geveral plants were averaged. . Considering
H the yMpb"/y™p"/gEb. endospernie the incidence of white endoSPOXTS with
i yellow mosaic areas (henceforth called yeuowemosaic endosperm) varied
R from plant to plant. The ratios from some plants were approxima‘bely
PR 75¢ yellow mosaic: 25 white, In other cases the ratio was approximately
T 50% yellow mosaic: 50% white, and in others the incidence of yellow '
B Josalc endosperms was less or more than 50%. These ratios suggested f
e the possibility thet there were two independent dominant controlling (
! -;

e elements. However, since the incidence of yellow mosaic endosperms
‘1* v varied quite widely among endosperm progenies from the various plants [
R it was also possible that mtation of the ¥ M unit was either auton- |
i1l omous or conditioned by a 1inked dominant com rolling elemente Y
: One of the y"pb /it plants described earlier (from yellow l.
§ kernel with darker yellow spots) was crossed by a yFb plant, (The
S same YPb %'_u% stock is used throughout these_.ezxpeﬁ.mexrt.s -  Seventy one !
;' ll percent of the resulting ;f“g%m Su,/y"pt" Sup/yFb Su2 endosperms were
SRS yellow-mosaic and 29% were Wi ite., The average Tumber of yellow gspots 4
per yellow mosalc endosperm was 18,15, A number of YED %/ﬂ’_‘g sy j
plants (from kernels with yellow endosperms from the above cross) were 3
: . These plants were crossed ‘;ﬁ a homozygous z‘“B'B"‘;"_‘z stock with 8 A
i very low mutation rate for the 3_7_‘“2_ unit. The second ears were crossed i
W by the yFb sua stock. (The low mutation rate I Pheu  stock was obtained
0 from an Individual selfed f‘g‘g’“_s_u_%/g_P_p_ gu, plant. ~The resulting
oy %:.?[ segregates were selfed or sibbed to B'S%ain the stock). The individ-
iy ypb® su, plants which were crossed to the above YPb Su,/YFb Sip
plants were also crossed to plants of the homozygous YPb 8ug stocke

| One purpose of this experiment was to see if a dominant inde-
‘ pendent controlling element (or elements) was segregating. I e

A dominant jndependent controlling element or elements were involved
b o !

‘l ease Note: Notes submitted to the Maize Genetics Cooperatlon Newsletter may be cite hors.
| y 14 t
d only with consent of auti
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PR 1811*10 In the .
uld have been heterozygous in,the °I.'1g§a:;°§mmt controlling
they sho £ this plant tested here, if a shlna%.i' o2 the plants would
elementhgsciiirmumg element and inducerxefga_atmg then in approximstely
Ty ing elements were SEgre o
ig%ep:niﬁgtpc{:gt:oihe S““P_Em unit would be jnduced to mutate
757 © =

cable Lo YFb Suzfyl’b sug X yopo™ sup

Ehdosperm_c'l_a?sification

b/yPb
gk - Ave NO. yellow spots
ol ﬁ%tw white ‘ﬁxz]éla;: % per mosaic endosperin
N0e
—_ >
245 33 11.9 18
]2. igg 156 16 g.g 2.2
3 285 237 3l 7.8 L2
b 258 264 18 .3 )
A 20 I 1 X 1.0
6 176 = 183 5 1.3 1.0
) e 595 ; 7.2 1,2
9 305 295 23 :Lh.h 1.2
10 219 172 29 16'3 L2
17 182 199 36 6.8 12
19 226 237 10 1.9 14
23 203 207 L 9.0 12
25 193 182 18 29 16
57 2148 217 30 . B
1.3
3254 3050 296 8.8

ntrol
%‘5172 x individual y"po™ suy
plants used above
Tot.al of 2 0005 100
11 plants w217

ted in
fourteen plants presen
Examination of the data from the sperms Was
Table 1 indiggrels that mutation 'trl; zf;:é %{'gr/x l;ﬂ%il :I\lig.tgon was low and
However the osaic areas
induced in all plantos 8 Also the number of yellow m
mbant
varied from 143% to 22.8%. ite low averaging only 1e3 1
was also quite ts a considerable
per mutant endosperm rm. However this represen o represente
rore per'mmttzgioi“z:e over the controle Thgm contr?;oiinator plants
tnyczﬁziip?m £rom the homozygous yFb sup X 3 £
used for crosses in Table 1) crossese

rlle Secon»d ears on seven Of the planus P -

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




In the reclprocal cross of the original plant, whose dosage of
the f‘gm wnit in the endosperm comparesvwith the dosage of the va_bf“
unit in the crosses in Table 1 (XP_E/X_P_\?_/& p™) the grequency of mata-
yion (% of mabant yﬂ)_/;_ff_\_n_/ 0 ‘endosperms) was 11.,1% with an average
of 8.0 mibant areas per ye 1 ow-mosalc endosperfe

Tt would appearl ghat the principal cause of mbetion in the original
plant is controlled by the %mg,‘m unit or some component closely 1inked
to it cerbainly the data in Table 1 do not suggest the segrega’oi.on of
an sndependent cor¥ rolling element (or elements) in these plantse How~
ever, the increased grequency Of mtation of the f‘p}f‘ unit in the plants
(when compared with the con rol) is nobt easily exp]_a:.nable. 1t appears
that each plant 35 capable of increasing yhe frequency of mtation of
the yhpt® unit (Low mutabion rate 7P unit) when irroduced into these
endospermse

Table 2e 1Fb SuQ/be suy X ylpb™ sup

Fndosperm GTass:.f’ Jcation

Tellow Grossover "‘YP_%E.,-:
Plant White mosaic Yellow Yellow
no. Yellow sugary-2 sugary2 sugaYy2 White mosalc

1 217 192 27 79 53 6

2 155 126 30 30 37 16

3 198 179 2L 87 c8 10
ke 6ly 57 25 13

L 203 189 6 g% 75 12

5 176 173 8 50 51 2
% 193 185 h9 68

6 138 153 3 38 30 2
6% 182 169 37 ol

8 201 179 2 Lk 53 1

9 2hh 221 16 61 N 7
Qs 92 97 32 25

10 163 W7 20 56 25 9

17 136 162 29 ) 37 T
174% 127 129 39 32

19 172 187 s oh 50 6
194 103 123 2k 27

23 169 17h 2 3L 33 2
23% 159 153 15 28

25 152 12 9 Ul 140 9

5T 188 156 - 20 60 61 10

3432 3293 197 986 921 99
Control 2833 29L7 12112 1165
Recipe 1787 190hL 962 902

% 2nd ear X yFb 8uy

te: Notes submii
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which were presented in Table 1 were

The same plant crosses
The crossover data are presented

analyzed for crossover frequencye.
in Table 24

p j
e l? ll
i The yFb S stock was crossed to 2 homozygous YIFb _S_g%bstock
B and the resulting heterozygotes were backerossed by the yrb g_u%
ontrol data, are presen ed

ginal § gtocke These data, which are used as €

ieﬁf ! | ot the bottom of Table 20

| }

low- Tt would appear that crossing over between Y locus and the
The cause of the reduced

dants Jocus is reduced in the 1l plantse

ars  § - erossover ratios is not clear at this times

f

;hese ¥ E. Jo Dollinger

} UNIVERSITY OF THE PHILIPPINES
College, Laguna, Philippines

! 1. Brachytic line from Bicol White Flint.

-" A brachytic inbred line was 1golated from Bicol White Flint
variety after a series of continuous inbreeding. The variety-
source is from the white £lint germplasm of the Fhilippine hybridse.

The brachytic line is described as follows:

ag-

Color of the leafsheaths at the ground level -=-= slightly

reddiSh.

Interncdes =-==- shortened and the node where the ear is

attached is enlargede

leaves =--- It haLs 13 leaves on the average. 1he leaves are

broad and shorte

]
w
e
b
£
/]
]
[]
]
|
2
o
Q
(o]
et
o
2
o
-5
ct
=
o©
4]
=
)]
P
w
1))
g
(=]
=

Inflorescence =--< spreading with many spikelets. ‘
|
rplish. It sheds ‘

Anther
pollen profusely.

Plant height ---— the height of the plants from the ground
ters on the averagee

level to the tip of the tassel is 90 centime

e number of days from seedling
49 to 52 days depending |

VIV‘VH ~a— e e v e

Maturity =--- Maturity refers to th
emergence to 50% silking. Tt matures from

upon the season (wet and dary)e

UNe-
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The identification of the brachytic 1ine as to whether it differs
from bry is underway e If it varies genetically in many respects from
the known brachytic 1ine which is located on chromosome 1, 1ocus 92,
then probably 2 permanent designation may be giveno

Do L. Umall

3
O. Q. Rallesteros
A. Co de Mesa

20 Gytoplasnﬁ.c male sterile and pollen restorer Philippine inbreds.

The inbred lines jnvolved in the production of white and yellow £lint
hybrids approved by the Philippine Seed Board for distribution and the
gource of cytoplasmic male sterility (FLL) were planted in the 1957~58
dry-season breeding nursery located at the Central Experiment Station,
College, lagunae The male sterile line was planted in rows alternately
with the fertile lines. All possible crosses were mades The selected
ears from each CroSS, i.€0y disease-free plants and ears with plump
kernels, were planted ear-to-row in the 1958 wet-season nurserye. 1he
recurrent parental inbreds were also planteds The emerging Lassels were
carefully examined and classified as follows: completely sterile (all
the plants in the rovw were devoid of shedding pollen), partially sterile
(some of the plants in the row or portions of the tassel were shedding
pollen) and completely fertile (all the plants ijn the row were profusely
shedding pollen). Microscopic examinations of the anthers were done in
the laboratory field to confirm the observation.

The resulb jndicates that one inbred line was highly homozygous
for the sterile factor. Three lines were completely, unifornly

abundantly shedding pollen. The result is of paramount gignificance
because it may pave the way to the elimination of detasseling under :
the tropical growing conditions of the Philippinese

The completely sterile Fq plants were backerossed to their respective \
recurrent parent while the completely fertile plants were gelfed. The ‘
backcrosses and gelfed ears are presently grown in the 1958-59 dry-season
breeding nurserye

D. L. Um2li I
Co Co Jesena |
F. A. Aquilizan
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3 PIONEER HI-BRED COBN COMPANY
B pepartment of Plant Breeding
', Johnston, Iowa

1. Fertility restorer geneticSe

3 Three progenies from the 5y of the ‘backcross: WFo(WF9 x K¥2l)
have been obtained which when crossed to the male-sterile line S

give all fertile progeny but which when crossed to the male-sterile
nfirmation of

3 1ine give all male-sterile progenys This is a co
is (Duvick, in Genetics hl:Shh-565 s 1956) that fertility
on the simultaneous presence of

£lint ] restoration in T cytoplasm depends up
18 ; at least two dominant genes, either of which, if present as a homozygous
8 recessive, can cause sterility. Thus, the genotypes of the various
ly 1ines involved herein are presumed to be 88 follows:

11y 1

d | SK2 rflrflszsz

H WF9 rflrflrfarf?_

ere

'%le KY2l RE]_RflszRfa

18 Selected Syof BC Rflﬁflrfzrfz

sely

in Donald N. Duvick

2, Rapid recurrent_and reciprocal selection.

By use of genetic markers displaying jncomplete dominance of
simply inherited kernel characteristics, it should be possible to
complete cycles of selecblion requiring progeny tests in less time
than hitherto reported (see Hull, Agron. Je 1915 and Comstock et

ective al., Agron. J. 1949). This modification of conventional recurrent.
‘he and reciprocal methods is herein cutlined and designated as the rapid
‘eason methed. ‘

Three crop generations are ordinarily required per cycle in
conventional recurrent or reciprocal selection for yield in corn. ‘
These consist of (1) making test crosses, (2) growing test crosses,

and (3) intercrossing the parent lines of the best test crosseSe The
rapid method hinges on the ability to geparate outcrossed and inter-
half sib ears (half sib ears

The rapid method for recurrent se-

in a reciprocal gelection prograile
isolation plobe

1ection would be similar but requiring only one

Please Note: Note i
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gnated T and W)

(herein desi
rdered by pollen

Two isolation plois
be spatial or o

Year 1.
Isolation may

will be necessarye

parent rowSe
Block Y Block W
Y & ‘ - wWeae
Wil TWW

|

‘ |
Ig = detasseled yellow endosperm plants, gource of inter-
cross and tester ovules in Y blocke

d white endosperm plants, source of inter-
cross and tester ovules in W

Y & = normal yellow endosperm plants, source of tester
pollen in W block and intercross pollen in Y blocke

W & = normal white endosperm plants, source of tester

: 4n Y block and jntercross pollen jn W blocke

pollen
The only operation necessary during the pollination geason will
be the detasseling of female rows. Hand pollinations will not be
necessarye : ' ' :
The seed will be

ears from female ToWS will be harvested,

divided as followss

pale endo
yellow endosp

sperm = test cross (T x W) seed

Block Y
erm = intercrossed'(Y) seed

. gperm = test cross (WxY) seed

pale endo
Block W 7
= intercrossed (W) seed

white endosperm

i¥base Note: Notes submi
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1t is necessaTy 4o label seed from each ear or from groups of
palf-sib ears in order to later retrieve selected remnant intercrossed

Year 2e¢ mwo field trial comparisons of the progeny resulbing
grom Year 1 will be conducted; i.,80 ONE trial for Lestcross progeny
(pale geed) from plock Y and & prial for test cross progeny (pale seed)
rom Block We. As previously jndicabted jndividual entries may consist
of either geed from individual ears Or bulked seed from groups of half
sib earse After scoring the test crosses for yield or other agronomic
charac’oeristi.cs one cycle has been completede

Jear 35 Uy 5o Another cycle may be initiated BY atilizing
guperior (on the pasis of Year 2 field trials) remmant jntercross

geed from Year 1 (yellow endosperm from Block ¥ and white endosperm
grom Block W) Addivional cycles would be warranted as long as suf ficient

variability remains in the two populationse

selection pressure per cycle is reduced in yhis rapid method as
d vo the conventional rec'lprocal method due to gelection only

upon the seed parents in a given cyclee Essentially the gelection of

Tltimate gein may ve favored by the rapid method due Lo delayed
gelection on t%e pollen parent. This delay allows a more thorough
smixing" of germ plasm and. therefore more recombinations and slower
fixation than the conventional recurrent and reciprocal method 3nvolving
selfing at the time of outcrossinge. Furthermore, the absence of selfing
would allow 2 prescreening of maternal plants on the basis of their
jndividual or half sib grouP performance in the jsolation plocks. This
gelection would be pri rily for favorable dominant and additive effectse

Pollination expenses would be reduced with the rapid method 28
would gross mechanical errors, due to the elimination gf hand-bagg

out the years In addition, tne chance for gross mechanical errors
(misguided po],]inations) 4 materially yreducedo The conventional
reciprocal method offers appreciable chance for mechani.cal erTore

Wf!.nter grograms are P
jnvolving reciproc and recurrent gelectione. BY growing 2 winter

hybride By the rapid method & cycle may be comple’oed in one yealr
growing the isolation blocks for test and intercrOSSi.ng during
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basis of female plant or plants

If the breeder chooses to select on the
ing blocks a maximum of only

performance in the inter- and testeross
two years per cycle is involved.

Préli:ninary to the initiation of a program utilizing the rapid
nethod, the following projects are planned:

1, To observe and test reciprocal crosses of white inbreds of
different origin with yellow inbreds of different origin
to examine the complexities of separating intercrossed and

testcrossed seede

2, To measure the combining ability of crosses within and among
yellow and white lines to determine the relative merits of
these sources of germ plasm, S

A, Forrest Troyer

UNIVERSITY OF PRETORIA
Pretoria, Union of South Africa
Department of Genetics

1. mgplasnﬁ.c factors and pollen tube growth of Zea mays 5 Dot

Competition of pollen tube growth is provided by making use of
pollen mixtures from yellow and white sources (M. N. L. 1958), In
this investigation the reaction of cytoplasm of the well known American
Tnbred 33-16 was subjected to further tests. Evidence obtained from
the testing of pollen originating from single crosses where 33-16

functioned respectively as maternal and pollen parent, support the
that the deficiency in the

assumption previously made (Mo Ne Lo 1958),

performance of 33-16 pollen tubes in pollen mixtures is due to cyto-
plasmic factors. A significant heterogeneity in the ratios realized
was observed when different maternal parents were used suggesting a
strong maternal effect. This was also apparent, but Lo a lesser extent

within inbreds of long standing which could be regarded as having
s study has revealed that

| attained a high degree of homozygositys Thi
B i pollen tubes are Very sensitive to conditions in matemal tissue and
g i thus may be a means to study the relative homogeneity of inbredse

of the inbred Mexico r

: f! | gimilar results were obtained in the study
HE 155 and a local inbred C56e

)
i # (In press, Proceedings' of the First South African Genetic Congress,
] University of Pretoria, 1958)e

Jo De. Ja HOfmeyT

S e i T
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24 Competitive pollen tube growth in Zea mays, Le¥

In the previous report (Mo Neo Le 1958) where pollen mixtures

from yellow and white sources were tested the results suggested a
relation between combining ability and pollen tube growth in those

cases where cytoplasmic factors apparently were not involved, The

seed resulting from these pollinations were grown the following season
in paired rows and the ylelds determined. A highly significant

positive correlation was found between superior yield and the superior
color class, However, in cases where the maternal parent was genetica]ly
jdentical to the white component of the pollen mixture used there seemed
fo be a preference for self pollen, in most of the cases studied, 80
that a negative correlation was realized. Hence, at this stage these
results must be interpreted with reserve until more information becomes
available with respect to the different factors which may affect pollen
tube growth, It is expected thab considerable light will be thrown on
this aspect when the results of the present season will become available.

Additional data have supported the previous -observation (M, No Lo
1958), that, with rare exceptions, varietal pollen is superior to pollen
from inbreds in competition.

% (In press, Proceedings of the First South African Congress, University
of Pretoria, 1958).

Je De. Je Hofmey?
Je Mo Pe Geerthsen

3, Quantitative genetic studies.

Maize breeding in South Africa is gtill in the early stage
characterized by ide scale sampling of germ plasm from local open
pollinated varieties as contrasted to the jmprovement of existing
inbreds. Need for Kknowledge of the genetic composition of these
varieties is keenly felt, therefore. Five varieties were chosen
accordingly and the following investigations were carried out with

them.

(a) BEstimation of additive and dominant components of yield variance.

Non-selected full sib (biparental) and half it (maternal) pro-
genies were grown in two replications of plots each containing about
L0 plants. Yield was expressed in 1bs. of ears per plote Additive
(G) and dominant (D) components of genetic variance were determined by
the intra class correlation method (first method) assuming that co-
variance of full sibs = 1/26 + 1/LD and covariance of half sibs = Ge

For purposes of comparison a series of biparental progenies using
one pollen parent on three or four ear parents was grovi in two replica-
tions for three of the five varieties. (The other two are being grown
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in the current geason.) These vere then analyzed according to the
nethod developed by Comstock and Robinson (Biom. l: 25L). The results
of both the first and this second method are given in table l.

Table 1, Estimated additive (G) and dominant (D) components of genetic
variance for yield in five South African maize varieties.
First Method Second Method

‘ No. of Noe. of Mean of AL

N Variety Progenies G D Progenies G D Progenies
Anveld L8 3,60 12500 60  6o8L -2.1i8 7ol

s

B Teko 52 7.72 =030 16 4496 «Oohk 11.1

i american 58 L6 <2.92 - 9.0

td - white flint

|

e Sahara U8 7092 =564 T2 he20 0420 83

e Total 25, 10,60 0.L8 8.6

' I Results differ considerably among varieties and between metheds and
are probably subject to a large amount of random error and some bias.
The half sib progenies were expected to contain some full sibs although
care was taken to pollinate plants with a mixture of a large number

(ca, 30) of other plants! pollen. This should cause an underestimation
of D and may partly be responsible for the negative values obtained, In
general however, the results £rom the two methods are in fair agreement
with each other and with those obtained by Robinson et.ale (Genetics

Los 45) for American varieties, giving a large emount of additive and
relatively little dominant variance.

The full sibs gave an over all 12% higher yield than the half sibs.
Bvery individual variety showed this tendency. The open pollinated
varietlies gave intermediate yleldse

Ry

if s i | Ry b,

(b) Freguency of recessive mutants.

The nﬁmber of distinct recessive seedling characters (albino, zebra,
glossy, virescent, etc.) segregating in 100 Sq's of each of the five : {
varieties was as follows:

Robym 21
Anveld ul ' ‘
Teko 28 f
A. W. Flint k2 |
1 Sehara 30
}
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(c) Ability to produce heterosis.

Extensive variety cross trials were carried out in South Africa
in 1957. All the possible crosses among 15 varieties were tested for
yielding ability in five Jocalities. The results are in press (South
African J. Agric. Sci. 1958), Crosses between the five varieties of

present concern are now being tested for the fourth season in Pretoria.
The amount of heterosis, expressed as yield of hybrid in percentage of

parental mean, varied greatly with seasons and localities indicating

marked effect of genotype-environm’ent jnteraction on heterosis. The
arieties, of variety crosses, and the

following were the mean yields of v
heterosis values for each variety, over three seasons:

Variety All Crosses Heb. b4

Robyn 11.9 10.9 97
Anveld 949 n.? 109
Teko 1242 11,8 100
AW, Flint 1046 1.6 105
Sahara 9el 10.3 10k

(d) Relation between yield variance and inbreeding coefficient.

Fairly extensive trials are being conducted in the present season
to determine the effect of inbreeding (F = 125 to F = «75) on
variability within and between nonselected lines obtained from these
varieties. Lines from some varieties (eegs Sabara) are commonly known
+to0 maintain variability for more generations of jnbreeding than others.
Preliminary results on yield obtained from 30 S,'s and their Sa'a
(20 plant plots, two replications) of the variety Go%i are as follows:

Obtained Expected

Environmental variance 259

Genetic variance of 0. Pe variety (So) 326 326
Genetic variance within lines (Sl) 568 163
Genetic variance within lines (32) Loé 82
Genetic variance between lines (Sl) L6L 362

Genetic variance between lines (82) 1577 489

Please Note: N i i 1
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The environmental component was obtained from a large number
of nonsegregating progenies (not related to Gobi, but with comparable g
average yield) in an adjacent field. The S, estimate was obtained from i
a comparison of about 150 individual noninbred plants of the variety e

Gobi. The expected values are based on the assumption of additive
gene action for yield (see Wright, Genetics 37: 312), Deviations from
the expected values could be ascribed to nonadditive gene action. The
1imited numbers in this preliminary experiment must be borne in mind.
It is felt that genotype-enviromment interaction is probably a major 2,
factor in causing these discrepancies, especially since the trial includeqd
plants varying greatly in yield. As soon as more information is available

on the elimination of interaction by scaling, this type of. experiment (¢
should definitely be subjected to apnropriate scaling. Te
of

(e) Genotype-environment interaction. De
tr

This phenomenon is being studied with inbred and single cross of
material. Statistically significant differences in variability were Bu
found between different genetically nearhomogeneous progenles grown sh
in the same field., A partititioning of variance into environmental, ou

genetic, and interaction components was made, giving the estimates

259, 1120 and 312 respectively when differences between hybrids and
jnbreds were not taken into account. A correlation coefficient of ~b9
was found between mean ear weight and coefficient of variability. The
mean C. V. of the inbreds was 57% as compared to 22% for the single
crosses. When transformed into an antilog scale, differences in
variability between progenies lacked significance and the mean C. V,

of inbreds was 8% compared to 10% for the hybrids. Scaling, therefors,
successfully reduced genotype~environment interaction or apparent
"genetic homeostasis®, More detalled results appear in "Proceedings of

3 the First South African Genetic Congress, 1958". 1,
In view of the extreme importance of interaction in interpreting

! experiments in quantitative genetics, more data is being collected at amy
| present and a greater variety of scales being tested, the
' for
T. van Schaik inv

to
_ con
i are
L PURDUE UNIVERSITY and
‘ Lafayette, Indiana and

Department of Agronomy

di ‘ re
’1 i y 1. Gene order of y, ms-si, and rg on chromosome 6, | i_f_‘p
Data from the cross y si x rg ¥ Si/Rg y si are907 Y5is23¥sie? Y8 sto
e y si which gives 2.5% recombinatIon for the y-si region. Data Irom ! fun
ln.,si | SeTfed ears of the triply heterozygous genotype give 2231 Y Bg:983 ¥ mic
A rg:1107 y Rg:8 y rg indicating 9.0 # 1.5% recombination for the y-Tg in .
i *r\ Tegion. Recovery of one rg Y Si/Rg I Si genotype, one Rg y si/rg y 82 in ¢
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genotype and two Rg ¥ si/Rg ¥ Si genotypes clearly establish that ¥
is between T and si. Experiments with po and Pl are in progress 10

determine o en'ba:bfan.
Herbert He Kramer

2., The 1ocation of y on chromosome 6.

linkage tests of %-sngg_-_s%i in homozygous granslocation T6-10b
(6L17,10L,1k) showed 5 ¥ Supsi0 I su, 2118y Sup:59 ¥ 92 which gives 35e
recombination and indicates the transiocation point to be to the left

of y with y on the long arm. Data presented by Patterson (1958 Newsletter
Pe %h) showed recombination between y and R to be 18,8% in the homozygous

translocation placing the break on 6 to the right of Y. These two sets

? of data are compatible only 4f the break on 6 is in the short arm as

I Burnham (Genetics, 1950) indicated. 1f the break on 6 is in.fact in the
J ghort arm, the possibility of y also being on the short arm 18 not ed
\‘ oute.

| Herbert He Kramer

PURDUE UNIVERSITY
lafayette, Indiana
Deparbment of Botany

1, Intracistron recombination at the vix/wx_locuSe

The dependence of the type of starch (amylopectin VSe anvlopecti.n +

amylose) produced in a microspore on the genotype at the V_E/wx locus of

the microspore itself and nob the parental plant allows a Test in maize

for the occurrence of intracistron pecombinatione The barrier to the
sms is our inability

investigation of such a phenomenon in higher organi

+0 handle populations of sufficient size to detect the infrequent re-
combinants if such exist. In this gystem, however, the requisite numbers
are easily available since & maize plant P

and since slides containing 50,000 or more microspores can be prepare

and scored in twenty to twenty-five minubes.

in preparations from the pollen produced by the F betw
stockse One of the products of recombination wWou d be a e
functional locus; in this case some amylose would be formed, and 2
microspore carrying such 2 1ocus would stain black with a KI, I stain
in contrast to the ‘brownish color gypical of waxy microsporeSe Zymere

in a cross between 5 waxy mutants the frequency of such black (normal)
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microspores exceeds the mean of the frequencies of black microspores
in the pollen produced by the parents, it could be an indication of
such recombination, Further, the frequencies of normal microspores in
the various all-combination crosses between a series of waxy mutants
should be a function of the distances between the sites concerned and

allow a preliminary mapping of the locus,

With such a project in mind, 2 number of independently occurring

mtants were collected. These are listed in Table 1. All possible
orosses were made between the different mutants, Tassel sactions were
collected in 70% alcohol just prior to pollen shedding from a number of
the Fy plants of each cross. Subsequently slides were prepared according
to a Standard technique to be described later. The total population of
microspores for each slide was estimated by the sum of six grid counts
over the surface of the slide x a constant. Normal microspores were lo-

cated and marked by a drop of Kodak Opaque.

Table 1
stant Source
c Maize Coop; Chr. 9 tester, Rec'd. 1951.
%0 Brunson; Mutation in Inbred 90,
H21 Brunson; Mutation in Inbred HZl.
B Bear; Mutation in Breeding Material,.

Kramer; The wx® isolated in Argentinz,

Table 2 gives the results for the parental stocks and the crosses
both for plants grown in the greenhouse in the winter of 1957=1958 and
for plants grown in the field in the summer of 1958, The results are
not strictly comparable since the greenhouse data consist of the results
of repeasted analyses of not more than 8 plants from the same cr
two mutants., The field data include a greater but varisble number of
plants from all crosses between two mutant stocks, Reference to Table 4
chows that for the parental stocks there are low but
of normal microspores. The figure for any one mutant stock presumably

includes the products of back-mutation at the waxy locus, suppressor
muitation, and contamination of tassel samples by the lodging of wind-
blown normal pollen,

frequencies ranging from those no
those which are many-fold higher.

Crosses between different mutant stocks may give
higher than the parental stocks to

oss betweel

measurable frequencié
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Table 2. Estimates of Incidences of Normal Microspores

T57-7158 Greenhouse 958 Field _ R | -
Est.No.ﬁiggospores x No.gorma_i Est.No.bﬁ.cxjospores X No.jormal b
x 107 x 10

stock x 1 & 8% ___ g 1070 y sX

a Gl 0 - -

B 503 1,6 + 0u6 L72 3.8 * 1.2 ‘

] 55’4 1.1 X Ol ]4’4)4 0.7 o 0

el 509 2,0 * Ouly 559 2,7 * 0.8

90 615 1.6 ¥ 0.5 353 0e3 * Okt q.
H2l x Bf : 576 3546 + L2 987 28,1 * 2.2 a
C x H2f 1n7h She3 * 3¢9 1218 D60 24T |
90 x B 537 19 + 1o 77 1.l + 0

90 x C 1165 T5¢3 + LieO 596 88.0 + 57

C x Bf 550 2346 F 240 1077 2945 F 269 |
Rece C x C —— — 252 1.3 + 09 :
Cxa 289 heS —— - i

a x H21 385 29 - -—
ax 9 287 2.4 - --

ax B 35]4 003 ©

% Recovered C = {Kc % Inbred Tr ) B X 7r) @ x Try 8 with sh ¥X segregates
being selected after each selfing.
4 1958 field data includes also the reciprocal crosse

Where a number of crosses between two mutant stocks were made, the
progeny from each cross wWas sampled. In all cases there was good agreement.
botween the different progenies within a cross, In some cases, reciprocal
crosses were available, Data again showed good agreement. The results for
two sets of progenies are reported in Table 3o

Table 3. Normal Microspores in Individual Progenies
Bst., No. Migrospores Est. No. Ngrmal

Cross No. Plants ___ x U D 10
(c x H21)-1 6 25 5047
c x H21)-2 L 22]6 1100
¢ x H21)-3 3 2l 107
¢ x H2l)-h 5 273 16,2
1xC 3 221 L9e3
Total 21 1216 46,0
H2l x B)=2 5 357 31.9
Bx HZ 6 358 28.3
Total 15 987 28,1
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‘ For most crosses which had a high jncidence of normal microspores,
0 a rumber of individual anther preparations were gscored. In all cases the
i distribution of numbers of normal microspores per anther showed good
g agreement with a Poisson distributlon. Thus the bulk preparations for
ﬂi any cross give a good estimate of the probability that any microspore

will be normal in phenotypes’

Results from the 1958-59 - greenh
lants with no normal microspores

s (90xG)szhow55p
i 63 x 10”2 normal microspores per plant.

a mean of

it seems justifiable to conclude; (1)
nt from any other allele, (2) that
rmal microspores for each cross

ouse planting of the BC progeny
and L plants with

Considering the above data,
that each of the alleles is differe

there is a characteristic frequency of no

208 between' two mxtants, and this frequency is obtained every time the cross

is made, (3) heterosis, per 3%, cannot account for the normal microspores

as witness the frequencies in 90 X B and Rec. C x C, and (4) the normal
ecombination within the 1l ocus.

microspores are the result of T
ould be possible +0 use

order for the mutants
one arrangement appears

If this last hypothesis is correct, it sh
the data from the crosses to establish a linear

within the locus. This can be done since only
t is shown in Figure 1, Note,

to satisfy the data. This arrangemen

however, that the criterion of additivity is not satisfied. This may be

a consequence of the heterogeneous Eackgrounds in which the mutations
occurred. Unquesbionably, for a study of genetic fine structure, it would

" be desirable to induce a series of mutants in the same stock where one
could be sure that the critical locus prior to mutation was the same in |
every case. This is being done presentlye

1ol FIGURE 1* o
e Em— - e =====" " 7771 |
. 009

e___&ﬁ————'a,‘ ::|

pa
N\

Z
N

# The frequencies of normal microspores observed have been doubled £oF t.hﬂ
The figures given are percentagese

purpose of map construction.
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ear to have some size

of the mtants. One
If the

ral mutants (B and a) app
heterogeneous backgrounds
the possibility that it is actuale.

The fact that seve

ant were functional
d appear as a block in studies of

then the mtent woul
mbants which are known 4o have had such an

this type. Several waxy
origin have been jnciuded in our crosses, and data should soon be avail-
able on this point. : .

Functional complementation if it occurs should be revealed in the
endosperm of the seed resulting from the cross between two mutantse
Analyses are not complete as yeb, but interactions of a magnitude which
would suggest that the two mutants crossed are 1located in different
cistrons have not been observede Still measurable interactions are
presente. The percentage of amylose in all crosses jnvolving WX™» for
example, is substantially greater (100%) than the percentage of amylose
in either parent. More data on amylose percentage in var

are being obtained.
The details of the technique used may pe pertinent. The tassel
A Mcuring"” period

samples are collect
of several weeks 3s desirable 8
stain as readily with a standar
been tollected longere The standard S

water, 250 mge of potassium jodide, -and LS MEe
mixed approximat.ely 20 hours before use and place
night. One hour before use, 1 drop of "1

of Baker's gelatin. The mixture is heated for S minutes on a warm

hot plate.

In preparing the slides, 2l anthers are selected--the 3 anthers from
the more mature floret of B glumes which are just beginning to opene These
are placed in the small stainless steel cup of 2 Virtis Microhomogenizer
together with 0.8 ml. of the stain, The mixture is homogenized for 2
minutes after which jt is strained through cheesecloth onto. the surface
of a lantern glide. The microspores are dispersed as evenly as possible
and covered with 2 50 x 75 mm cover slip. After the mixture has set, the
edges of the cover slip are coated with colorless nail polish. Such pre-
without desiccation and can be

parations will keep for several days

scored at any time in that period.
0, E. Nelson, Jre

2, Gene controlling elements of the a,Pm gysbem.

Notes dealing with a mutable a;P allele have appeared in the News-
etter for the past several years. BY and large they have been concerned
with the analysis of A1 1ocus components through the use of patterns of °
mutation pre'sented by this matable locuse This letter, on the other hand,
will deal with the gene controlling elements involvedo

Please Note: Note i
: s submitted to the Mai. 1
aize Genetics Cooperation Newsletter may be cited onl,
only with consent of auth
ors.




Variegated Phenotypes

capable of mitating to a higher level

- putations may occur
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color, this unstable allele is
resulting in the production of
These

deep aleurone tissue, or to a lower level giving colorless tissue.
at any time during the development of the tissue,
hence, the deep sectors may be large if they occur early, small if they
occur late, or they may be non-existent. Similarly the colorless areas
may be small, large, Or may, in fact, render the majority of the aleurcne
tissue colorlesse Different combinations of direction of mitation and

time of mutation result in a number of aifferent variegated patternse

Producing basically pale aleurone

One of the most common mitable types in this material is called
neoarse pale mosaic'. In this form colorless mutations occur fairly

early giving moderately large colorless interruptions in the pale back-
d. A tendency for few and late deep
deep dotting. In a second common mosalc type, aleurone tissue which is
mostly colorless results from very early mutations to the null level.
Changes to the deep level are more common here, so that the resulting
pattern has been called ™shite plus dots". A third form which resembles
This state, called “apparent pale

stable pale alleles frequently appearss
gelf" is considered to be a mtable type because its progeny mutate at

high rates to other mosaic forms instead of breeding true for the unifomly
pigmented condition, In & fourth state, designated 11ight pale plus dots",

rare mutations to the colorless level result in an almost uniform pale
of deep dots arise from frequent

‘background. In addition, a large numbexr ,
late changes to the higher levels" A number of other mosaic forms arise,
but these will not be considered heree

A Closely ILinked Controlling Element -
’ }
geveral cases of variegated phenotypic expressions in maize have bee i
attributed to gene controlling elements. Sincemosaicism in the present casty
may occur in the plant tissue and extend into the sporogenous tissue, it |
can be shown thatthis nosaiciem results from mitation at the A, locus.
crosses variegation segregates with the pale allele with which™it was ;
4ntroduced, but if this variegation is separated from g,_lp’, the frequency '
of the event is quite low. Since the mosaic effect comes about by mber
tion at g._P, and since: the effect has been shown to be 1inketd closely with ]

a.P, it seems logical to conclude that this unstable allele, like others X
described earlier, results from a gene controlling element present at & |

and acting upon ite
A-Sh, regi®

The effect of this mitable locus on crossing-over in the
has been studied (M. No Les 1956). Stocks carrying the mutabiTity 18t
ignificantly different from th:i :;

rates. Both increases and decreases in the rate of recombination ;
influence of the mitability i

the A-Shy region werse brought aboubt by the

factor. —In addition, in stocks carrying the gene controlling element
rates of somatic losses of the linked Sh, gene were observed (M. Ne Le "
1956). That a;F" can influence the rafe of crossing-over in an adjac®
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region as well as the somat
which have been shown to ho

the ldea that a
Other Controlling Elements

Changes from one mtable

son and at high rates which could be

typical of mutation
segregation of an jndependent

the types of progeny the various
our ears that’ the coarse pale mos

There is, with a few exc

the first group of f
to other mitable typess
metable forms the capab
upon these mitational events,
of this type are jllustrated
classes, Ears which show the

bably result from the segregation of a con®
sary for the expression of one form,

in its absence.

of which is neces

form appears only
elements responsible for the

Coarse pale mosaic
white plus dots

Coarse pale mosaic
Apparent pale self

Ears which illustrate 3tol
tion of two independent but
of the controller to & Pp,

linkage, if the contrghi
homologous chromosome.

significantly from 3:1 and 1:3 can be exp

linkage.

On the other hand,
explanati
arise from the segregati
In gle

self types breeds true, . More commo
form gives rise to other mutable forms

the true breeding self type

the genome, the mutating and segreg
of a gene gontroller Suppressore
P! jocus to be unaffected by the gene controlling element

" gyom the presence
would allow the &

so that the kernel would appear Se
tialities to produee other mutable forms.
of gene controlling elements and gene con
explain an array of different ratios.

Similar interpretat

postulated for the other cascs presente

jc loss of a 1linked
14 for other gene C
typical mutability factor is p

ilivy of muitating to the ©
in the second group

Under the linkage explanation

a linkage hypothesis 1

on for the 1:3 ratios seen in Table 1,
on of an element which suppre

a consistent but low proportion of

jons of shifts between matable

109

gene, two characteristics
ontrolling elements, supports
vresent at the & locus.

oth at "low™ rates
explained only by

but influential factor, Table 1 illustrates
mosaic types produce. Tt is apparent from
aic form often mutates
eptions, in each of the
ther states. Superimposed
are changes of a much higher frequencye Bars
under each of the kernel
between tWO mtant forms pro-
11ing element, the presence
while the other

Tf this is the cade, then controlling

st existe

form to another occur b

1 to 1 ratio

following changes in form mu

--=- Apparent pale self

—ea- Light pale plus dots
—waw Light pale plus dots
we-- Light pale plus dots

ratios could result from either the segrega-=
gimilar controlling elements, or from linkage
The 1 to 3 ratios can also be explained by
g is located on the

ratios which vary
lained by different degrees of

not the only possible
since they could also
gses the gene con~
the apparent pale

nly, however, the apparent pale self
by mutation and segregation.
loss of the gene controller from

g result from
selfs might arise

1f colored, and
Postulating
troller Suppressors, one can

forms could be

d in Table lo pifferences in the
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coarse pale mos
pale plus dot ¢
gene controllers,

same.

It is ipparent that this mutable system is similar but not identical
to the &2 " -Spm system investigated by McClintock. A brief comparison of
the two systems is presented below.

m m=1
2" 2 -Spm
1. Originated from aP alleles 1, Originated from A allele.

2, Self-colored pale kernels arise: 2. Self-colored kernels arise when
a few of these are gtable, but . Spm -is lost from genome and are
most of them subsequently give stable as long as Spm igs absent,
rise to mutable formse

3, Segregation of the gene con- 3, Segregation of Spm results in
trolling element may result in production of a self-colored and
two variegated classes or in a variegated kernel class. (Pale
one self-colored and one varie- self-colorless with dots segrega-
gated class. (Pale self -color- tion is commone
less plus dots segregations are
rare if they ever OCCUrs )

L, The segregating classes form L, The segregating classes form very
poor 1:1, 3:l, and 1:3 ratios good 1:1 or 3:1 ratios depending
which may vary from 1:6 to 5:le upon whether one or two Spm unite

.48 involved.

g, Ears sectored for coarse pale 5, Ear sectors of self colored areas |
mosaic and white plus dot pheno- (loss of §m) on a variegated ear }
types are common. occur, '

6, Two ears produced on the same 6., Two ears produced on the same plast §
plant may differ in the ratios may Qiffer in their Spnm constitv
of their segregating classes, due tion, hence differ in the ratios !
to gain or loss of a gene control-  their segregating classeSe '
1ling element,

7. Germinal mutations give rise to 7. Germinal mutations ocms:rul in i:;he
b

uniformly pigmented alleles some
of which may be very stable, and
others which mutate at rather high

rates.

Maize Genetics Cooperation Newsletter vol 33 1959

aic - apparent pale gelf and the white
hanges could be due merely to different states of the
while the rest of the mechanism is essentially the

plus dots - light

presence of Spm and resw.
stable alleles.
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4
, Table 1, Ear types produced by various mutable states
Cross: & Shp x 2 s? (Only Shp kernels counted)
a shp a8h Kernel T_y%e'
e .+ Lt.pale
ral Type of Eer Frequenc Pale mosaic self dots + dots
' of Planted Pale Mosaic
! Most kernels of 57% of 35 ears :
the parental classified 252 2 3 0
type 163 0 3 0
305 18 2 2
en 388 0 2 23
e Many of the 3% of the 35 5, 88 102 o b
. kernelsof the carsclassi= . 111 9l 0 17
parental type fied 311 146 71 3 6
* ¥ 2 % o
9 2
and 1:3
‘Pale 66 151 1 8
oga- Planted Pale Self ;
Mostkernels of  53% of the 28 0 177 0 0 ‘
the parental ears classified g 122 0 g B
type 200 0
ging 1 142 0 1 %
te Meny of the  L7% of the 28 ., 87 99 o 1 g
kernelsof the ears classi- ~° 95 1(%3 g 16 .
rental fied 11
;reaa pa type © 3:1 10; 50 0 1
ear 13 122 0 0
2 33 206 0 1
) plant Plented White + Dots
Aos of Most kernels of 12% of the 3k 5 y 16 8
the parental ears classified 0 1 192 7
type 0 6 188 26
‘he Many of the 62 of the 3 . O g 130 b
‘kernels of the ears classi- 1l o 0 129 2
parental type  fied ‘ . 3 127 hly
31 ¢ 9 137 58
1:3 0 1 L5 183
o 2 N, 186
0 L6 31 12
0 56 27 138
Fewkemgegl;ﬁif 26% of the 3k 13% 3 3 1'(2)%
Please hib: 8% ueo poFS, classified L 10
type e Maize Genetics Cooperat@!%gewsletter may g«%cited only \%th consen%f authors.
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Ltepale
Type of Ear Frequency pale mosaic Seif dots +dote.
gmted light Pale * Dot s
Most of the 29, of 5S4 ears o} 0 2, 169
xernels of the clagsified
pa.rental type .
Many of the 7% of 54 ears
kernels of the clasgified 1 28 102 ik
parental type 1l o 0 168 132
301 8 1 172 LS5
0 L 183 62
30 0 58 200
0 2 85 225
163 13 g~ k9
17h 0 1 62
21 81 0 60
&4 95 1 ly
Few kernels of 23% of 5h ears 212 26 1 0
the parental classified 53 181 0 n
type u6 - 96 0 30

HE ROCKEFELL
MEXICAN AGRICULTURAL PROGRAM
Mexico City, Mexico

1, Studies among races of corfl in Mexicoe

Tn 1958 2 peserach project was initiated having as jts goal a more
jntensive study of crosses among the twenty-five well defined Mexican
races of coIne As seed stocks for this project it was decided that it
would be better 1o go back to the original area of collection for each
race rather than attempting to use geed stocks available in the corn pank
This decision was reached because: 1) The original collections might
have been changed by mixture or selection since gome of them had been
increased by hand pollinations 4n small plots as many as five aifferent

original race definitions were collected from 10 to 15 years 2g0e
it was nob difficult to £ind corns representative of each of the
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ywenty-£ive races by Jooking among the smaller farms in 1less progressive
areas. 1he races of corn noW being grown have apparently changed rela-
tively 1ittle except in those areas in which the National Corn Commission
nas established corn seed production (hybrids and/or varieties). With
the rapidly expanding net-work of good roads, the growth of the produc‘bion
program of the National Corn Commission, the growth of the Extensive
gervice plus the growing interest on the part of farmers themselves, 2
change in the corn race distribution will probahly take place at a grea.tly
accelerated paces This change is already evident in areas where crop
{mprovement programs have been jnitiated.

R, D. Osler
B, Ce. Johnson

2. Resistance o ear and tassel smt in MexicO.

Data from 1958 corn plantings in the Bajio region of wesb central
Mexico show distinct differences of reaction among gaveral hybrids and
varieties of corn to the ear and tassel smbt {ncited by the organism

Plantings of 12 varieties were made at b different planting datese
_ Highly significant differences were found among varieties and among dates
i of planting in reaction to the funguse The most susceptible hybrids were
those that ineluded lines jntroduced from tropical cornse Of plantings
made March 15, March 31, April 15, and May 1, the highest percentages of
) infection were obtained in the May 1 planting.

Commercial corn plantings in the area ranged from no jnfection to
4ndividual fields with LO% or more of the plants jnfected. 1iterature
reports of the disease jndicate it to be of minor importance, but ex-
perience in Mexico suggests the desirability of jncorporating genetic
resistance to the disease in corns for the Bajio region of the countrye

£, C. Johnson
Re Do Osler

SOUTH DAKOTA STATE COLLEGE
Brookings, gouth Dakota
Departments of Plant Pathology and Agronomy

______—_..—-——'-‘_-—

1, Relation of root rot and root type on yield and maturity of maizee

Inbred lines derived from two ears of Fulton's yellow dent have been

shown to aiffer in the expression of root rote The evaluation of the

£ root rot and other morphological charac‘beristics was estimat-
involving the roots of corn
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plants dug in August end Septembers These measurements include scores
for rooct type, root abundance, apparent disease resistance, brace roots
and fine rootse Correlations petween these measurenents and yield and
moigture ab harvest, taken on top-cross progenies of these inbreds in
1957 are presented in Table l.

Table le Correlation coefficients between various root and yield measure-
ments obtained from three-way hybrids involving jnbred lines and
two single cross testers grown in 1957,

- ~ Tine Brace
. _Type Abundance Disease Roots Roots
Yield +o103 +4300 +¢232 +¢356 +,282
Moisture +ol133 +¢30L +¢313 +o1118 +o ki
Per Cent ‘

Fine Roots +.656 +.776 +,708 1,000 +268

cant I & per cen evel = e237e

The corn roots were dug with 2 mechanical digeer which enabled the
removal of 2 definite portion of the root system free of soile The roats
harvested by this procedure made it possible to carefully remove for
observation and scoring the main and fine branches of the secondary root
system. The 1957 results suggest ngine roots' a8 one of the most useful
morphological characters in selecting for root rot resistance in corMe

Diallel crosses petween the four most resistant and the four most
susceptible lines developed in this work have now been made, along with
outcrosses to an early and & late testers This material, when grown in
1959 and 1960, should furnish information on the neritability of root rob
resistances :

The 1957 data show that top cross progeny root rot scores have little

correlation to gimilar scores taken on inbreds., The possibility of
neterosis oOr overdominance effects is indicateds

c. M. Nagel
D, Be Shank
Vv, A, Dirks
D. E. Kratochvil

2¢ Modification of cold resistance and combining gbility of corn

e tle Vo) m——

Modificatlon == _=rrs

inbreds by Cobalt 60 treatmente

Dormant dry seeds of two long time inbred lines of maize, S.D. 5
and B8, were treated with L75or units of gamma irradiation grom a Cobal®
60 source in 1957, immediately prior to planting. Plants grown from the
jrradiated seeds of each inbred were selfed and outcrossed to check

se Note: Notes submi
mitted to the Maize 1
Genetics Cooperation Newsletter may be cited
| ed only with consent
of authors.
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plants of the other inbred.

Standard cold germination studies using soil from a continuous
corn rovation were run on seed of the selfed jrradiated inbreds in
comparison with untreated checks. Highly significant differences among
jrradiated inbred progenies in cold resistance were obtained for both
S.D.5 and B8. The arrey of inbred cold resistance scores, based on four

replications is given in Table l.

Table 1. Frequency Array of Cold Resistance Scores of Two Irradiated
Corn Inbreds, Se De Experiment Station, 1958.

I I ——
Fumber of Trradiated Number of Trradliated

Score_ Class S.D.5 Selfs B8 Selfs
0-19 1 0 1
20-39 2 L 2
140-59 3 1 6
60-19 L 20 15
80-99 5 10 19
100-119 6 10
120-139 7 1 1
140-160 8 0 0

Population performances from the cold tests were:?

X 52 F

Irradiated S.De g gelfs 17014 57e32 1,56%%

Check S.Ds 5 selfs 23,99 36472
Tyradiated BB selfs 20,27 6707 1,85k
Check B8 selfs 2l 12 36445

Yield tests of gingle crosses each involving one jrradiated and one
check parent, were yun in a 12 x 12 lattice in 1958, Poseibly because of
the dry season, no significant differences petween crosses involving an
jrradiated parent vere obtained, nor did these singles differ as a group
from the non-irradiated check single CrossSe

. y
Please Note: Notes submitted to the Maize Genetics C()()pela"o” Newsletter may be cited O”‘y with consent of authors.




L The 1958 results suggest that jrradiation of geeds reduced the

) average cold resistance of both S.D.5 and BB gelfed progenies in

*l comparison to the checks, although the range of variation indicates that
¥

gome lines exceeding the cold resistance of the parent inbreds might ,
be selected from the irradisted and selfed population. q

——y

, Tt had been hoped that dominance effects in the single cross might
o 1imit unfavorable or deleterious mutation effects in the jrradiated

iR parent., The 1958 yield test which showed no gignificant differences

J among 136 single crosses involving an jrradiated inbred, or of the

i inbreds in comparison with the yleld of the check single cross, indi-
cates that this has not been disproved. Cold tests and the appearance
{1 of visible mutants suggest that irradiation had been effective, and if
it yield were largely due to additive gene action, differences between
checks and jrradiated singles might have been expecteds ‘

This work is being continued with one additional inbred, SO that
three single crosses will be tested in 1959.

D. Be Shank
Ve Ae Dirks
D, E. Kratochvil

TENNESSEE AGRICULTURAL EXPERIMENT STATTON

UNITED STATES DEPARTMENT OF AGRICULTURE
Knoxville, Tennessee

1, "Tassel ear" mutation.

A matant which produces only staminate flowers in the lateral

inflorescences was found in selection F135 in 1955 by Mr. B. Stead

in the Union of South Africa who sent me seed of the stocke. Out of
21 plants grown in 1956, one plant developed a chlorophyll deficiency
in the upper half of the plant following tasseling, two plants had
japonica striping and one plant had the iateral inflorescences made
up entirely of staminate flowers. All abnormal plants were late
flowering and were pollen gterile., A cross of a late inbred on a
heterozygous plant segregated 8 “tassel ear" plants to 29 normal
plants in Fo in 1958, "Tassel ear" plants $illered profusely and
five or six lateral inflorescences developed on the more vigorous
tillers, Normal length shanks with husk leaves from the nodes were ..

. produced but fully developed tassels replaced the ears. Usually the i

L central spike, and often one or two branches, emerged beyond the 4

i Al musks. These staminate flowers produced an abundance of fully viable

pollen, as did the terminal tassel. 1

Please Note: Notes submi
: mitted to ti ) 1
'he Maize Genetics Cooperation Newsletter may be cited only with
with consent of authors.
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In 1949 Byster reported (News letter 23:h) @ ngassel-like" ear
mutant that had & framework which was gimilar to the framework of a
tassel. Limited numbers of seeds vere formed on the basel portions of
the branchesSe In 1951 he reported (News Letter 25:10) the character
to be associated with bright green color and that homozygous gtrains
were availablee.

The present mutant has 8O gar proved Lo be completely staminate.

Lo Me Josephson

2, New wpeopod” matations.

Four new jndependent sources of Teopod OF similar characters have

occurred in different 1ocations the past eight yearse The first oc=

currence was in 2 pursery row of the double cross (TBxGI.?J.E) (1-317x0h73)

growing ab the Kentucky Agricultural Experiment station in 1951.
i 1

abnormal plant int T8xCL.21E that tillered and had ped-type ears had

in tillering more profusely and having 1onger and move slender culns.
The two were crossed in 1958 to determine whether they are the same

1n 1954 a farmeT gound a typical teopod plant growing in & field
planted with sec -generation geed of the {,opcross K&mPot.chefstroom
Pearl in the Union of South Africa. Crosses with Tp (Maize CooP stock)
have shown it to be 8 repeab mutation. This source has segregated plants
with all the variations described for Cg, @8 has also the "'%g o e
from the Maize COOPe stock. No crosses for agsociations th other
characters have been made.

A mutation related to teopod occurred in & nursery rovw of inbred

. gh1 at Knoxville in 1955« The main culms of yutant plants are consider-

_ ably ghortened with numerous brace roots developed ab the lower nodess

while tillers are usually of normal lengbthe No seed has been produced
on the main culms and only occasionally will they terminate in 2 single
spike tassele 7illers may have a normal tassel, may yerminate in an eary
a combination of both, or may be gimilar to the main culme Ears produced
on normal tillers have been normal and only occasiona‘.\ly produce mbant
plantse Axillary ears produced on xillers that terminate 4n an ear are
generally podded ab the base. Seed from either the podded axillary ear
or the terminal ear will generally produce half normal plants and half
mitant plantse No apparently homosygous plants have veen obtainedes

A typicel geopod plant occurred in pybrid Funk G~711 growing in a
yield trial on the Jackson, Tennesse® Experiment station in 1956, Only
11 open—pollirmted seed were obtained from the plaent, noné of which pro=
duced plants the following yeare

Please Note: Ni
: Notes submitted
to the Maize G T
enetics Cooperation Newsletter may b
e cited only with
consent of author
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Only original Ip (Jour. Hered. 16: 135-1h0. 1925), Tpp (Newsletter
p2: 1) and the Tp Cg complex have previous]y" been descrived. Apparently
teopod or teopod-like mutations occur more often than indicated by reports.

1, M. Josephson

UNITED STATES DEPARTMENT OF AGRICULTURE
: Beltsville, Maryland

An aleurone color pattern factor was found in gegregating popula’.tions
about three years 8g0. Pestcross results suggest that a neni; R allele is
involved. This allele has been tentatively designated a8 [t The extent
and distribution of color is quite variable depending upon the genetic
background. In some stocks the allele appears to behave primarily as 2
dilution factor. In others it simulates R except basal coloration also

15 usually involved. In many ctocks classification is difficult.

In the transfer of tytoplasmic sterility to one of the Helminthosporium
resistant strains of WFJ, ratios of 1 fertile 4o 3 steriles have been
obtained. Tests are undervay to determine the sdentity of the second

factor involved in fertility restoration.

G. Fo Sprague

WEST AFRICAN MATZE RESEARCH UNIT
: Tbhaedan, Nigeria

1. Resistance 1o the field population of stemborers in West Africa.

A number of inbred lines were jntroduced into West Africa from
Minnesota to jnvestigate if thelr resistance to the European corn borer
did  correlate with a possible resistance to West African stemborers.

- ghe original lines aré highly susceptible to major leaf diseases ia the
" .West African environment . Therefore, crosses and backcroasses of these t0

* the Minnesota parent were established with an adapted maize variety. These

were compared, 3in field trials, with a local varietye.

The analysis of field trials on basis of the number of bored plant®
* "indicates a possibility that recessive genes ‘for resistance are present
in the lines‘mpnéso‘ba AL2.645 and Minnesota Ahoh. : '

Co. Lo M. van Eijnatten
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TURE
WESTERN REGION DEPARTMENT OF AGRICUL
AND NATURAL RESOURCES
Toadan, Nigeria

1. Maize breeding programs

The present program of maize preeding in the Western Regic;lr:leof
Nigeria began in March, 1958, as a result of 2 cooperative 8C
petween the Western Region and ICA.

i 8

Observation and limited yrials of local malze typzs gﬁ:’ by yﬁgmdg;g
of the Region indicate that these types are low in pro \;(j:_ ¥ y:a Ripoeni
up to 1 ton of dry grain per acre, Among the fae:',tors w(2§ 1222«33 e e
rgsponsible for low ylelds are (1) low soil fertility,

even when grown under favorable conditions. .The principaingizzagzisog .
maize in this area are rust caused by Puccinia olyscra,

CAC iobolus
blights caused by e]minthosporium turcicum, Iie carbonumn and Cochllo

; g

S_______——E—-E- i stalk
heterostrophus. Tnsect damage to the gro crop is due chiefly to

borer, Pyrausta nubilalis.

i i oWn
Trials of more than 600 West African maize collections are being grov

ot Tbadan, In addition, 78 seed int.rodt}cti.ons have be}e{n exgeczeggdct:{x;;%ﬂ ’
the kindness of the Rockefeller Foundation cerfc.ers tnt oo inent o
the University of the Philippines, and the .Um.ted. Sta :'Se oAt the
Agricultures The L3 South Ameyican acquis:!:bions weg.ealt‘i{.:udes Rty
basis of their respective origins :t'rom_la:b:.tudes’an . b ofmlathese

4o those of the maize growing areas of:‘ Western ngez;a. SO ing -
acquisitions originated in areas of high rainfall; these

in trials in pelta Province near the mouth of the Niger River, where the

i ; from
rainfall 18 high during the growing seasconss gx:.yallezzeoi ?%??;];ei T
most jintroductions are being grown during 1:,he smn " replicated
under irrigation for seed jncrease 1O permt. thefgihe Mgex of R ptro-
trials in the First Season (Mar. - July): Two O e e D e
ductions have shown promise a8 open-polllnatgd varietl 5 1 e e op-
First and Second Seasons, 1958. It is quest:.onable whethe

i 3 : re
ment of hybrid maize adapted to this ared jg feasible at presente. The

a
is no agency for regulating the production of crop sgei?s : kznihzh;::e:zary
shortage of native personnel who are quali.f'led to0 un g o Hpoers
rigid inspection and control of hybrid maize seed.pro ucti AI.Lso el
some Philippine hybrids are being agses§ed for this aa.:}c'gz}.1 o b:': ® oful
siderable program of inbreeding is now 11 »prog':.'ess, wt L Iy o the S ibreds
first for varietal jmprovement and for synthetlcS, but s

i : i ses
may be useful for the development of adapted Wb?ids whenr-bhe need arisesSe

Arnold A. Wellwood

Please Note: Notes submi
: mitted t i 1
o the Maize Genetics Cooperation Newsletter may be cited only with
ith consent of authors.

digease or insect damage, and (3) inherent ipability to produce high ylelds

the Buropean corn
orers, Agrotidae, whose life cycle is gimilar to that of
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4 UNIVERSITY: OF WISCONSIN
Madison 6, Wisconsin

1, Parambation at the R locus in maize plants trisomic for chromosome 10,
i

i A comparison was made of the aleurone phenotypes resulting from

pollination of an r8r€ inbred strain (W23) with moderat.e‘.rlt\; Rbred w22 !
il 5ib plants of the Tollowing genotypes: R Io (control), R'R (disomic)

i and RF/RSV/r€ (trisomic). The object of the experiment was 1o test the
hypothesis that paramutation of RF to a weakly plgmenting allele, R,
which was known from previous tests to occut in 100% of the cases In

RFRSY eléla.n’t.s, takes place ab the zygotene stage of melosis, when the _lf

The r€ allele present in the RFré and

Feguming 2 by 2 pairing at zygotene

and Darlington, 1929) only the RF male gametes thab R
from RF-RSU zygotene pairings in 1=f.r/’_l’!._3't'/z~g trisomic plants should Ye
armtant, and the rest should be normal, if the hypothesis in question
is valid. Not more than 504, and perhaps as few as 334, of the RF gametes
formed by B°/R /r8 trisomic plants should be paramitant on this basise

The average scores for aleurone pigmentation of the RFr&rf kernels, on &

arbitrary scale of 0-40, for the three classes of matings was found to be

as follows:

._ .l\i
Sl
and RSV alleles are synapsed.
: aRl"‘l'/lia‘t'/ra male parents had earlier Heen shown to be non-paramitagenice
at any given chromosomé 1evel (Newton :
{
H

rérég x RFréd 39,2340,16
v ¥ x RYRSY (dieomic)d 5.07+1e23
n  x B /aSY/xE (trisomic)d 643721613

Aside from a few geeds that could have resulted from pollen contamination,

the RFreré kernels resultin% swom the application to r8re individuals of
pollen jsomic B fTom the disomic
5“5‘3"' jndividuals, were of the paramutant

Tesults do not su%porb the hypot R
form, R!, in rpSt plants, when the RF and .E_ts*' alleles are conjugated abt

sygotene. -

R. Ae Brink

2e nEnhancement” of RF action associated with two reci rocal 'branaloca‘bionﬂ !
rﬁolving breaks in chromosome 10 proximaT To the R locut. T.

Evidence was obtained in 1957 indicating that the.aleurone pigment-
producing action of the standard RF allele was. signifi d

(from dark mottling to near-self-color, in single dose) if Er was int
into either the T72-10a or the Th~10b translocation. Both translocations
involve breaks approximately 9 crossover units pro:

Furthermore, it appeared from other
was less paramitable jn heterozygotes with the st
than was T in ordinary _13_’53'3' plantss More comprehensive expse

B t t P -
ase Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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this material were carried out in 1958, the results of which may be
S\umnarized as follows:?

(a) T2-108 RF end T),-10b ¥ are, in facb, significantly stronger
in aleurone pigment-producing action than gtandard B in a no
chromosome 10.

(b) On rei.ncorpora’oion into & normal chromosome 10 from a T
chromosone, .Iir retains its enhanced pigment-producing action.

8
observation excludes an explanation of the phenomenon in terms of position
effect of the conventional kind.

(c) Enhancement of BT action does not appear in the offepring of -
plants carrying 2 T chromosome pearing an ¥ (colorless aleurone) allele,

with standard EY present in 2 normal chromosome 10 (Tc/EF). Evidently
the original change to enhanced BF action requires thab s be in couplings

not in regulsion, with T, in the translocation neterozygotee

(4) Testcrosses on rr plants of TRY /TR homozygotes yield the same

-

enhanced BF phenotype as Tesults when pollen from TRY/T plants is usede

Seemingly, "pairing stress" ab meiosis is not 2 factor in the enhancement
processs

(e) Partial reversion of the enhanced pigment—producing action of
Rfine TRE chromosome toward the level of standard BF 18 found among the
of £spring of T_l}r/gr plantse

(£) paramtability of TRT in 7RY /RSY neterozygotes (and also of BF
extracted from 2 TRY chromosome) 1S Tarkedly lower than that of standard
RF in ordinary RYREY {ndividualse '

(g) The partial reversion of enhanced B toward standard R,
observed among the offspring of TR /RF plants, is paralleled by an
| increase in paramutability when an K allele % ith this history 18 made
heterozygous with stipplede

Margareb Blackwood*
R. A. Brink

% Permanent address: Melbourne University, Melbourne, Australia.

3e Basis of the light gtippled phenotypee

A few stippled aleurone kernels with a much reduced fr;%uexécy of
spotting were regularly observed in @ series of mabtings of R'R® and
RStf with _!_‘_33_8. When such kernels were planted, and the resulting

Tndividuals vere gelfed, ears were formed that showed 20 reb (1ignt)
phenotypes The frequency of such germinal changes tO RSt (1ight) was
found %o pe 58.7/1000 and 50.3/1000 _R.gt‘ gametes when tested in RIRSY
and R +F heterozygotes, respectively. A population of 13,08L Eat
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gametes was testeds The frequency of germinal changes to 351" (1ight) in
homozygous RSt stooks was found to be only 0,3/1000, based on a population
of 18,586 RSV gamstes.

The difference between the frequency of changes to RSt (light) in |
REt heterozygotes with RF and ¥ end in RSt homozygotes suggested’ that .
‘such changes are either 1) associated with heterozygosity, per &e, at the

R locus, or 2) a product of crossing over between RSY and a linked modifier

Qarried on the RF and rT chromosamess

A test was made using a proximal marker, golden (g), and & distal :
marker, a terminal heterochromatical’mob (Q , to test for the association 1
of crossing over with changes of R -lég RSV (1ight). The following cross i
was made: gREK/GRS kxgrke R Tiight) kernsls were selected and :
planted; the Tesulling plants were scored for golden, and the ears wer |
pollinated with rre K was gcored by making counts of the rumber of R .
(1ight) and r kernels on each ear to determine whether preferential '
segregation Tor R (1ight) had occurred. The results from this test l
showed that changes to RSt (1ight) were always associated with crossing

over between R and K. .

Tt is hypothesized that there is a locus about 5.7 crossover units i}
distal to R, the alleles of which modify the expression of _135"5. M’gge |
modifier conditioning normal stippled expression was desigtlaté%d MEY, and '
the one conditioning _Ii“ (1ight) expression was designated m""e |

The RF and r¥ chromosomes in the first test car&ed Y , and the i
* crosses made may now be diagrammed as follows: RFmn _@' Est x ré msY, ‘
Crossing over produced an RSV nSt chromosome which sonditions RS (1ight)s
The complementary crosgover class would be RF MSt in the R'RSY heterozygotes,

and rf MSt in the R¥r® heterozygotes. Both of these complementary cross-

over classes have been identified, and they occur with the same frequency
as RSY (light).

The changes of Bst‘ to R8% (light) in 391" homozygotes cannot be ascribed
4o recombination between R°” and a Jinked modifier. The few mitants
obtained from these matings have been interpreted as mutations of ‘1:_15"' to
nSY or transpositions of ust (see below).

R. B. Ashman

L, Transposability of ust,

nggus gelf-colored kernels were selected after the

cross: RSVrE x r8r€, These kernels were grown out to verify the presumed
mitations of _r;s*' to self-color, The ears produced by the resulting plant8
were pollinated with el As obgerved in an earlier test, less than

of the phenotypically self-colored kernels gave gelf-colored (330) off-
spring, Fifty plants, in fact, grown ¢rom 6l self-colored kernels did not

Please Note: Notes submitted to the Maize Genetics coope‘at‘o” Newsletter may be cited o‘”y with consent of authors.
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give germinally transmissible RBe mtants, bub segregated stippled and
colorless kernels. Among these plants two were found which se?eg%%ed

1/l RSt 1/L st (Light), and 1/2 I, jnstead of the expected 1/2 B*,

and 1/2 ¢ kernelse

ghown that RSt differs from gﬁt (1ight) only in 2

about 5e7 crossover units distal to B (see above).

An explanation which satisfactorily accounts for the ratio observed on
would assume that the linked

)

|

!

i Tt has been

o the ears from the two exceptional plants
a transposable unit.
l

modifier located

modifier (ﬁ“) which conditions the 351" phenotype is
On this basis it could be assumed that the rst (light) phenotypesb results
s

from the absence of MSb, and that in the two exceptional ears M

ohifted from its standard position, 5e7 Crossover units distal to R, 0
ently of Re Verification of the

1 a new position which assorts independ R

g transposition hypothesis requires progeny yests of the three classes of
] kernels on the ears from the two exceptional plantse

|

Re B. AShmaan

g, Mutability of rsb,

_____—-———-‘—--—-

1 pests were made of the mutability of RSY and Ret (1ight) in homo-

zygous and in several heterozygous combinations.

‘_ St and RSV (1ight) in homozygotes were observec} ‘gﬁ mitate to self-
1!

| color (RSC) at the respective rates of 17.0 and 1949 gametes tested.
g A b tal of 19,920 RSV and 21,599 RSV (light) gametes were scored. When
‘ R and RSP (1ight) were neterozygous with ¥, they wers observed

o
Tutate to REC at the respective rates of 1,9 and I,3/10l gametes testeds

tes r a3
’ ! A total of 2,055 gSY and 4,623 RSt (light) gametes were scored from
|

’

heterozygotes with r¥, The basls for the difference in rate of mutation
of RS and RSt (1ight) to RSC in homozygotes and heterozygotes with I is

! not_yet known. Several somatic mutations of RSt to ReC have been found,
bed | which indicates that mutations to RSC are probably pot regularly agsociated

! with crossing overe

In RSt (1ight) homozygotes, oné matation to colorless or near-
sted, No mitations 40

1 colorless aleurone was found in 26,805 gametes te
colorless or near-colorless aleurone were found in 55"' homozygotes; 20,825

ret gametes were scored. Mutations to colorless OT near-colorless

aleurone with either red or green plant color were observed in both ith
tants wit

R7RSY and KRSV (light) heterozygotes. Ib was assumed that mutant

green plant Solor came from stippled, and mrtants with red plant color

from .E_tg. Based on this assumption, RSt and RSt (1ight) were
mitate to colorless or near-colorless 713}11‘01‘9 in heterozygotes with BF
1

- at the respective rates of Seh and he2 gametes testeds A total of
30,942 RSV and L,720 RSt (1light) gametes were Scoved. These data show

that the frequency of mutations of Rt and RSt (light) to colorless_or
heterozygous with i

pear-colorless is much greater when stippled is R
than when it 1is homozygous. The basis for this effect of homozygosity

T T A R EX T
TR R B O U o

E

&
F
tl
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and heterozygosity on the mutability of stippled is not yé{c known.
Allelic interaction or crossing over, or both, may be involved.

R. Be Ashman

6, Paramutagenic action of colorless and near-colorless mbants from
“FB%, '

The colorless and near-colorless matants from _Ifh and 5.9"' (light)
(see above) were made heterozygous with BF and tested for their para-
mutdgenic actione (vpParamuitagenic” is a term used to describe the
action of’ ES*' on the pigmenting capecity of B in grnsb heterozygotes;
see Brink, Cold Spring Harbor Symp. Quant, Biole 23, 1958,)

The one near-colorless mutant obtained from homozygous §€b (1ight)
was found to be paramutagenic. Eight mutants with green plant color
were obtained from 51‘3_3‘3 and _131'1_1_“ (1ight) heterozygcebes, and all were
found to have retained the paramitagenic action of stippled. This is
additional evidence for the assumption made above that mutants with green

plant color from R¥/stippled neterozygotes are mitations from ths stippled
allele.

FEerEoyeIT—

Ten colorless mutants with red plant color Were ‘obtained from Ergsb

and. ;R}'BS"' (1ight) heterozygotes; five of these mutants were found to be
paramutagenic, and five were found to be nonparamitagenice These results
suggest that at least some of the r¥ mutants arise from recombination
between comporients of RT and gSY, “The paramstagenic ¥ mutants exhibit
the plant color characteristic of Br, the paramtagenic action of RSV ’
. and have lost the aleurone pigmenting action of both BX end R™". Tt is
not possible at this time to postulate a single crossover or mitational
.event that will satisfactorily explain all the observed changes, Tests
on these mutants are being continued.

S e e T e - i

A R R

R, B, Ashman

7. Dosage effect of the RSV allele on aleurone pi@entatibn.

An expe nt was made to determine the quanbitative' effect of varying

doses of the RSV allele on aleurone pigmentatiorex_E The matings were as
follows: rEr x RSt Ret, Rst RSt x rfr€, and RSV RSV, selfed, The kernels

were etored using a modification of The reticule method described by
(MoCNL, 31). The results were as follows: ) '

: : ~ Mean index of
No. of kernels . pigmentation
Dosage of R gcored . ' per kernel

RS'b rE I!'g ' ‘ h80 . 8075
rst mst r& . -h8o , 19.83
Rt Rst Rev 360 27,70
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These data were tested for conformity to expectation on the basis
of linear regression and were found to give a close fit. Thus the
aleurone spotting effect of increasing dosages of the Rs"' allele appears
to be additive.

He B. Cooper

8. Partial restoration of paramutant RF,

A test was made to determine the amount of restoration that para-
mutant Rr undergoes when passed through one' sporophytic generation with
three different r* mutants from standard R and when passed through one
aporophytic generation as a homozygfte. The modified RF will be designated
as R¥%18b (Brink, MOCNL 32). The R allele used as the "inducer" in this
test has been descrlbed by Ashman (see current MGCNL). All alleles used
in this test had been previously incorporated into the highly inbred line
of W22, The female test parent used was the uniform inbred line W23
r8r8, The mating plan was as follows:

Testcrosses
W22 RF RISV (gelfed) gFelet prelst  (3) w23 rérg x prelstprilst

] (3) We3 rfr€ x ¥ gFiLSt
w22 rIr¥ x RY plst gprist ,r
(mutants from standard RF) |

w22 RrRr (selfed) RT RT (L) w23 r8r8 x RF R¥

The kernels of aleurone phenotype RF 15% and standard R* mottled
were scored with the aid of a head lens, magnification approximately
1l.1x, The kernels were matched to a set of standard kernels ranging
in aleurone pigmentation from colorless, through grades of mottling,
to self colored, The kernels from testcross (1) above Rrov:.de an estimate
of the initial aleurone phenotype of the paramutant R st glilele, The
ker{els from testeross (2) provide an estimate of the phenotype of the by
: allele after it has passed through one sporophytic generation as t
a homozygote. The kernels from testcross (3) provide an estimate of the i
R rzlst 21lele after it has passed through one sporophytic generation }
heterozygous with the three respective r mutants, The kernels from l‘-::-:
testeross (4) provide an estfg%te of the phenotype of standard R¥. The i
scores for each class of R' phenotypes and the _Er phenoty'pe were
converted to percentages., The results are as follows: i

Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authors.
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Endosperm No. of Mean percentage
genotype of kernels pigmentation
Testcross kernel scored scored per kernel
w23 réré x Rrelstpist pFilst ;&8 1550 15,34
W23 rérg x Rerlstprelst n 900 106k
w23 r&r€ x RFE1Strf n 700 53409
w23 r8r x RSl " - 900 53,30
w3 58 x By . 1250 51,35
w23 r8ré x RF RF RT réré 400 82.48

The results may be summarized as follows:

. (1) The EF*18Y allele extracted from prilst prelst of, prilst

25 g, and R™ £r27 regularly reverts in pigment-producin'é potential
'Ezoward, but not to the levels of, standard gr.

(2) The EFi18% allele extracted from the prelet prelst nomgzygote
ghows significantly less restoration, in this case, than the B¢

allele extracted from the mutant heterozygotes. This is not in agreement
with certain earlier obgervations, and the relation requires further

studye.

(3) The r* mutants tested do not differ.in restoring actlon.
Progressive restoration of the g“lb"" allele has been tested. Six
independent r¥ mitants from stendard Bfy standard 7, and standard r®

. glleles were used in the test. The rrilst gllele was made hateroi%%ous
with each of the above restoring slleles. The heterozygotes, RF:L8L rp,
were selfed and then used as males on inbred W22 réréeg. The Testored

arzlst aleurcne phenotypes produced by the above mating
Follows:

(1) E**18% phenotype
with each of the r alleles.

(2)1' Brslst phenctype after one generation of restoration with one
of the r alleles and then one generstion with the r® alleles

(3) er 18t phenotype after one generation of restoration with each
of the r alleles and then made homozygous for one generation.

The material from the progressive restoration test has not been
gcored in detail; however, general inspection jndicates that little or

no progressive restoration occurrede

after one and two generations of restoration

H. B. Cocper
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9o Tests to determine whether paramutation is unidirectional or
reciprocal in R'R®’ heterozygotes,

The R” allele conditioning self colored aleurone and plant pigment
is regularly changed to a weakg{ pigmenting form in the progeny of
heterozygotes possessing the RSY allele (Brink, 1956). Two tests we
conducted to determine whether Rgge stippled phenotype produced by R
is regularly altered in the R'R° heterozygote. The first test was
made in the following way, X W22 R'RS® heterozygote was selfed., The
REYRSt ang RrRSt sgrogeny from this self were testcrossed on W23 r8r8eq.
The kernels of RSV rBr€ aleurone phenotype from the testcross ears were
scored under a 30x binocular microscope fitted with a 20 x 20 reticule,
covering an area of approximately 12 square millimeters. A predetermined
area of the abgerminal side of the kernel was brought under the reticule
and the number of spots delimited by one~half of the reticule were counted.
The results were as follows: :

- No. of kernels Mean no, of spots
Testcross scored per kernel
w23 rér€ x gst pst 360 35,22
W23 r8r€ x BT RSt 21,0 33452

A test of significance gave t = 0,56, P> 045,

The second test was made in the following way. A W22 RSt p?
heterozygote was selfed and used as the pollen parent on W22 RYRY, The
_1331" _1}31" and _l}r Est progeny were testcrossed on W23 r€rfge, The kernels
of H5¢ rer€ gleurone phenotype from the testcross ears were scored with
a ﬂcroscope fitted as described above, A predetermined area of the crown
was brought under the reticule s and the number of spots delimited by one-
tuentieth of the reticule area were counted. The results were as follows:

No. of kernels Mean no, of spots
Testcross scored per kernel
w23 88 x RO RSt 240 6408
W23 rér€ x R' RSt 240 6437

A test of significance gave t = 0,51, P>0,5,

o nghgss facts indicate that paramutation is unidirectional in the
eterozygote,

H. B. Cooper J,»

100 The effect of dissociation (Ds) on the stability of the variegated
pericarp allele, PVY,

The addition of a transposed Modulator (tr-Mp) to a PVV/PWT

Please Note: Notes submitted to the Maize Genetics CoopeFatioil Newsletter nfdy be Tited only with consent of authors “




128 Maize Genetics Cooperation Newsletter vol 33 1959

reduces the frequency of somatic mutations of the
variegated pericarp allele (FVY) to self-red (prT), and thus gives the
light variegated phenotype. Tt has been reported (Geneties Ll £901~905)
that the addition of an Ac (Activator) element of McClintock's Ac-Ds
system has a comparable effect on the stability of the variegated allele.

It was of interest, therefore, to determine if Ds (Dissociation) also

has an effect on the stability of M,

heterozygote greatly

A D8 element, in the standard position on chromosome 9, was introduced |

{nto inbred W22, and carried through three generatlons of backcrossing.
Pollen from a plant homozygous for Ds was then placed on silks of P[PV

plants of inbred W22 background. The progeny from this cross were grown '
out, and separated into plants possessing Ds and those lacking Ds, on '
the basis of losses in the gencme of an eleurone marker gene distal to :
the Ds locus, Seventy-five ears of each group werse then scored for the

pumber of somatic mutations of PVV to PFT with the aid of a set of model

kernels having mutant areas (red) of graded sizes.
The data obtained are summarized in table 1.

Table 1o Distribution of the mumber of mutations of PV to PFT per 1000
kernels in the two genotypes resulting from the cross of _P_'W/ }

BV x P/, De/-
SoiTnated Wamber| No. of mutations per 1000 kernels ]
Total Ears | distributed according to the gize of ;

Genotypes Kernels Scored| the mutant area !
/L= 1/2~ 1 2 or |Total i
1/ [1/2 | 1 |kernel |more

PV/PVV, Ds 33,355 75 | 5,40 8406 [ 3,90 | 1620 0,15 18,71
PYV/PVV, no-Ds 32,685 75 | 8.11] 9415 | 3476 | 1419 |0s3L 22,55 !

The reduc:ion in the frequency of somatic mtations of PYV to grr
in the group possessing Ds as compared to the group lacking Ds is F
statistically significant at the 5 percent jevel. However, the reducticn
in the frequency of somatic mutations due to Ds is not at &ll comparable
to that due to a tr-Mp or an Ac. Wood and Brink (Prog, Natt'l Acad. Sci.
42:51l4-519) found that ihe addltion of a tr-Mp to & PYV/PWT heterozygote
in inbred W23 background reduced the total number of mutations of a size
of one-eighth kernel or larger by 69,56 percent and that the relative :
reduction was quite uniform for mitants in each size class, Comparison f
of the group totals given in table 1 shows that the total number of |
P'V to P'T mutations of all sizes exceeding one-eighth of a kernel is ;
only 17.03 percent lower in the group containing Ds than that in the growp !;!!
lacking Ds. Also, the reduction is in the one-eighth to less than one-
fourth, and one-fourth to less than one-half kernel classes. I#I

pI . . . .
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Thus, the effect of Ds in reducing the grade of variegation in
PVV/P¥* heterozygotes if, indeed, it is real, is much less than that
of a tr-Mp or an Ac. Furthermore, the effect of Ds occurs later in
ontogeny than does that of tr-Mp, since Ds caused no apparent reduction
in the freguency of somatic mutations occurring sufficiently early to
give rise to mutant sectors one~half kernel, or larger, in size,

Elwin R, Orton

11, Diffuse,

biffuse (Df) was previously described (Jour, Hered. 45:47 - 50;
Me No Lo 32) as a dominant pattern gene that partially inhibits pericarp
pigment produced by the }_’RR allele, More recent findings indicate that
this explanation is inadequate.

BRE/PRR, DP/df ears often exhibit colorless or near-colorless sectors
of variable size In addition to a fine patchwork of colored, lightly
colored, and colorless areas. For the initial tests of heritability of
the colorless phase of Df, kernels were selected from both large (100
kernels or more) colorless and dark-diffuse areas on the same ear, and
then grown separately so that levels of expression could be compared on
a progeny basis. The seven colorless sectors tested all gave offspring
indistinguishable from those derived from the dark-diffuse areas. In
1957 a family from a similar colorless sector gave colorless offspring,
whereas the plants from the dark-diffuse kernels on the same ear ylelded
only dark-diffuse, This finding prompted further testing of colorless
sectors for heritability of the irregularly expressed colorless phase,

An' additional ten colorless sectors were tested in the same manner
in 1958, but these sectors were much smaller (less than 30 kernels) than
those previously tested. All families from these colorless sectors pro=-
duced colorless and near-colorless offspring; the dark-diffuse areas gave
only dark-diffuse ears. It seems that the plamts obtained from kernels
in the smaller sectors possess, or at least exhibit, the colorless phase
of Dfs In contrast, plants obtained from the kernels in the larger color-
less sectors, do not show the colorless phase,

"In the two cases in which the kernels from entirely colorless Diffuse
ears, derived in the previous generation from colorless sectors, were pro-
geny tested some of the resultant ears had the dark-diffuse phenotype,
whereascthers were very lightly pigmented, but none were colorless, as
were the immediate parents, ﬁi:_"i;

Df has now been found to be a partial inhibitor of aleurone pigmenta-

tion also, When pollen from Df/df plants is placed on silks of A C R iy

plants the resultant ears contain 5 ~ 10% smoky kernels, with the remainder ¥

self-colored. The smoky kernels when grown all prove to be Diffuse, lf
|

whereas the self-colored kernels give rise to both Diffuse and non-Diffuse g
plants. The Df expressiocn in the pericarp of plants grown from these J

[

B
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smoky kernels is frequently of the colorless phase,

The relationship between inhibition of aleurone pigmentation, size
of the colorless sectors, and the transmission of the colorless phase is
yet to be determined,

I. M. Greenblatt

12, Removal of pericarp with HC1,

Satisfactory removal of the pericarp from dried corn kernels has
been accomplished by treatment with hydrochloric acid. The kernels from
which the pericarp is to be removed are placed in a 10% HC1 solution, and
then heated in a boiling water bath for approximately 8 mimutes, They
are then transferred to a fine meshed wire basket, and washed under a
strong stream of cold water. The force of the water removes the pericarp
loosened by the acids Treatment with acid does not affect the aleurcne
markedly except to convert purple pigments, when present, to a bright red,
This technique is helpful in large-scale scoring for both endosperm and
aleurone characteristics when the pericarp would otherwise interfere.

Jde Kermicle
I. Ms Greenblatt

Addendum:

DEKALB AGRICULTURAL ASSOGIATION, INC.
DeKalb, Illinois

1. Culture of haploid cells.

Current work of others on tissue and cell culturing suggests that
it may be possible to effect a radical improvement in the monoploid
method. The aim of work we now have in progress is the development of
true breeding strains (homozygous diploids or the equivalent) of corn
and other species directly from isolated cells of the haploid phase
(either spores s gametophytic cells or gametes) freed from the parent
tissue. The attempt is being made to grow these cells through the
proembryonic and embryonic stages in basic synthetic media suplemented
with growth stimulating substances and to induce somatic doubling of
the chromosome complement at some stage prior to formation of the
meiocytes,

Permission to cite above note not required,

S. S. Chase
B, ‘I'rotais_
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ITT, REPORT ON MAIZE COOPERATIVE

As mentioned in the 1957 Maize News Letter, three separately-
acquired stocks of Chromosome 6 traits have very similar phenotypes:
antherless (at), silky ear-l (gh) , and E. G. Anderson's new trait
"male sterile-silky" ("ms-si"), All were previously found to be closely
linked to Y,.

Among several hundred plants of these traits grown here, all mutant
plants have been both antherless and silky in phenotype. Intercrosses
between the Cooperativet!s stocks of at and si, indicate allelism. No
published description of the original stocks of at has been found. Ac-
cording to the published description of si,, mutant plants have super-
numerary silks on the ear and also have a few silks in the tassel, with
little pollen shed. Under I1linois conditions, neither at nor 5'11 plants
have exserted anthers, On the assumption that there has been no past
mix-up in at stocks, at and sl, are apparently allelic, Intercrosses of
Ej:é and "mg-gi" also indicated allelism. Testcross data involving _s_h
and Y, gave B recombinants in 265 plants (3.0%). A small progeny carry-
ﬁg a third marker, P1l, indicates that the probable order is sy - I -

A trait submitted to the Coop as probably being ms, has given 9,23
recomblnation with ¥; in testcrosses (23 recombinants in 251 plants),
Our collection does not include a known stock of ms, for an allelism
test. This trait may, however, be mislabelled since the ms; reported
in the 1935 Maize Linkage Summary showed about 3% recombination with
Xl' This unidentified male-sterile is not allelic to sije It has not
. yet been tested with PO.

The gene po in Chromosome 6 has been uncovered by hemizygous tests
involving transmissible duplicate-deficient complements from three
translocations, These translocations, along with Dr. Longley's cyto-
logical placements, are as follows: 2~6 5419 (2L.82; 68,79), L=-6 L3L1
(L4S+37365.81), and 6-9 4778 (6S.80; 9L.30). In similar tests
(Chromosome 95 was uncovered by two translocations: 8-9 4453 %ﬁi.%;
98.68) and 3-9 6722 (35.66; 95.66). Other translocations and distally-
located markers are being tested,

There are still a number of older genetic traits that should be
added to the Coop collection if stocks of them can be found. We would
appreciate receiving verified stocks of any of the following traits:

Chromosome l--gag, 2zl
" 2--t
R
" h--del, deyg
n 5—-8f, Cb, f2
" b~-msy, W5 Wg, Vg, yd, at
n 9~-yf, pk, Prp, Dap, dejg, vig, wils 03
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Chromosome 10==lg,’ 8Po, pr.Cﬂ_, f3, xm, 1,
Unplaced=-=bly, bny, mi, pPS |
A-B Transiocations--TB-6a, B-Ta. ;

I artment
Requests for stocks should be sent to the Botany Dep. ’
Universg\fl,y of Illinois, Urbana, Illinois. The 1isting.of I;Liaize pich
Cooperative stocks below includes the more use{;‘ul c.:omb:.nat ons ?_f >
are presently available. Many additional combinations not spete:ni cally
1isted can be supplied or may be derived from segregating progenies.

Chromosome 1
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Chromosome 3 (Continued)

d; glg Le3
dy lg2

dy Lz3

d) re2

dy Rg

di ts), lg2
do

elg

glg lgs ay et; Ay C R Dby
glg lgg

gl¢ Rg

gié V17

lgz ;P et; Ay C R Dty
lgp &) et; Ap C R DY
lgo &) shs eb; Ao C R Dby
1g, alegh 3 Ay G R Dty
1gp pm

Les

beo

rm

by

pm
ra3 fg

f-t-,g A A, CR 1
; 2 ?l

t .

VISDL]‘_ D&,

Primary trisome 3

bt

2
de(1 or 167)
G&l Sul
g3y Sy
gl
3o°
la suy; Tu'gl
1 3
1o Sul
lo S'U.l
i !
8P 8w
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Chromosome li (Continued)

st
SU.I bm3
84y gl3

g
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su) Tu glg
suy zbg
su) 2bg gl
suy 2b6 Tu
ssu:l_am
T85
T85 suy
vs

Chromosome 5

aa;bﬁ%CR

& Pr vo3 A3 CR

32:::1131’3%1011

8y bty pr; seg bmy bwq: se 3

& prs Ay C R M) by may seg vp; Ay C R
&e

tmy bty bvy pr; ay 4, C R
bmy prys) vo; Aq A:ZC R
2111 yey N

pr; CR
GalBt P A2

ARNR

EH R

V3 Pr;i Ay Ao CR
iz

vPy glg
Py pr; Ay Ay C R
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Chromosome 6

at = allele of §§._1

poY; pl

po yp pl

Pt

si. ¥, Fl

ot 1 ol

N1 40

Y3 ms(37)

¥1 B8(17)

Y1 Pby, 101l

¥ pgyy Pl; wx pg
T

P

Yi Fl sm py; 43 Ap b piR

13 pl sup

¥¢ pl sy,

Yy Pl; seg wq

Yy pl; seg W

¥y F1; seg wy

Y1 pl; seg wy !
"male sterile-silky" = allele of siy ;
"orobanche" (seedling)
"ragged® (seedling)
tyhite 8522" (seedling)
tyhite 8896n (seedling)

Chromosome 7

bd

Bny

8

gll sl Bnl ;

Hs :

i) y

%2

0z gl sl

03 gl sl By

0y ray gl

03 vg gly; seg ral
Ve ra

TELD

ra) gly

oy
e

Py 81,3 wx
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Chromosome 8

m

V16 Mmsg Jy

V16 msg ji; 13

"necrotic 6697" (seedling)
"siemna 7748" (seedling)

Chromosome 9
an,
i

bk, ms
bgg Wc20

C shy wx; 4 A, R
¢ shy wx; A‘% Ag R
c Shl WX gllg; Al A2 R
C wX; Ay Ap
C WX bk2; Al R
Dty (Se§ ChromSsame 3 stocks)
I wx; Al A>» R Pr B pl
I wx; AlAszerl
17
msp
msy shy; Ay 4 CR
e @

WX
sh_-{' wX 13
shy wx pzlg; ¥ pg1y pl
shy wx vy
wX ar
WX bk2
WX d3
14 5A1 A»CR

WX g

WX 12

ﬁapgm; ¥ pgy; A1

ygo ¢ shl wX; 43 A R
Y8y C 8hy bz uxs Ay Ao R
Primary trisome 9

Chromosome 10 |

a3
bf
du?_

j

i

!
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Chromosome 10 (Continued)

€1

; carries abnormal 10

2n
%eil yellow" (seedling and plent)
Primary trisome 10

Unnlaced genes 4
A
cl 1

ct ’
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Unplaced genes (Continued)
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Multiple gene stocks
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Popcorns

Amber Pearl
Black Beauty
Hulless
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Popcorns (Contiymed)

Lagyfinger
Chio Yellow
Red

South American
Supergold

Exotics and Varieties

Argentine Popcorn

Biack Mexican Sweet Corn (with B chromosomes)
Black Mexican Sweet Corn (without B chromosomes)
Gourdseed

Maiz chapolote

Papago Flour Comn

Parker'!s Flint

Strawberry Popcorn

Tama Flint

Tom Thumb Popcorn

Zspaluta chica

Chromosome rearrangement,s

A selected group of chromosome rearrangements, whose breakpoints
mark most of the regions of the ten chromosomes, is being maintained
primarily for use ln determining the chromosome locations of new traits.
Two inversions, Inv 2a and Inv 9a, are included. All of the rearrange-
ments are marked with closely-linked endosperm or seedling traits.

The cytological positions of Inv 2a were determined by Dr. Morgan;
those of Inv 9a were determined by Dr, Li. The indicated interchange
points of the reciprocal translocations are taken from published work
of Dr. Longley.

Inversions

lgy or gl, Inv 2a (also available with Ch) 2S,7; 2L,8
wx Inv 9o ' 95.7; 9L.9

Reciprocal translocations

wx 1=9¢ 1S.48; 9L.22

wx 1-9 4995 1L.19; 95.20
wx 2-9b 28.183 9L,22
wx 3-9¢ 3L.09; 9L.12
wx L=9 5657 LL.33; 9S.25




Reciprocal translocations (Continued)

wx L-9g 4S.27; 9L.27
WX 5-9a 5L.69; 9S.17
wx 5-9¢ X _ 58.07; 9L.10
wx 5-9 4817 5L.06; 9S.07
wx 5-9 561 5L.09; 9L.06
wx 6=9a 654795 9L.LO
WX, y 6-9b ) . 6L,10; 9S.37
wx 6=9 1,505 6L.13; 9 cent
WX 7"98. ?L.63; 98007
wx or gly 7-9 L4363 7 cent; 9 cent
wx 8-94 8L.09; 9S.16

WX 9-10b 95.13; 10S.40
su 1-ha (also available with PFRR)  1L,51; L4S.69
su 1-ld (also available with FR)  11,,27; LL.30

su 453 LL,21; S5L.36
su, y L-6a _ , LL,37; 6L.43
su -8a 4S.59; 8L.19
su, R 4-10b , 41.,15; 10L,60
¥y 1-6c (also available with PRR) 1S.25; 6L.27
g12 2=3¢ 230h65 35.52
gl, 2~3 5304 25,623 3L.29
gly 2-6b 28,69; 6L.L9
glo; R 2-10b 25,503 10L.75

Stocks of A~B chromosome translocations

B-1a 1L,2 Proximel to Hn

B-1b 15,05

B-3a 3L,1

B-La is.25 Proximal to su;

B~7b TLe3 Proximal to ra;

B-%a 9L.5

B-9b 9S.4 Between C and wx; close to wx
B-10a 10L.35 Proximal to =)

Earl B, Patterson
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Urano, K. A study on the diagnosis of relationships between maize
strains using the precipitin reaction, Bull, Kikyogahara Branch,
Nagano Agr. Exp. Sta. 50 ppe

Valentine, Fo A. Orange variegated, a mutant originating from
variegated pericarp in maize, Diss., Abstr. 17: 2390, 1957.
(Abstr,)

Van Eijnatten, Co L. M, A preliminary investigation on the resist-
ance to West African stem-borers in Zea mays. Mem. W. Afr, Maize
Res, Unit, Ibadan No. 13 1958,

Vineyard, M, L., R, P, Bear, M, M, Macmasters and W, L. Deatherage,
Development of "Amylomalze"--Corn hybrids with high amylose starch:
I. Genetic considerations. Agron, J. 50: 595-597, 1958,

Walter, E, V., G. Wene, and E, D, Harris. Corn earworm resistance in
cormercial sweet corn hybrids. US Dep. Agric. ARS: 33-h6. 1958.

Weber, A, Vo Growth of the shoot apex in dwarf-l and its normal
segregates in four inbred lines of maize, Diss. Abstr. 18: L0,
1958, (Abstr.)

Whistler, R. L. Raw material for industry, What?s New Crops Soils
10: 16-17. 1957.

Wiser, W, J. Inheritance of reaction to Diplodia zeae (Schw.) Lev,
in Zea mays L. ears. Diss. Abstr. 17: 12-13, 1957,

Zamkovoj, G. Te The position of axillary buds and sexual differen-
tiation in maize planmts, Kukuruzas 2: 29-32, 1958,

Zuber, M, S, High amylose corn. 12th Hybrid Corn Industry Research
Conf, 12: 14-18, 1957,
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V. MAILING LIST

ABBE, Ernest C,
Department of Botany
University of Minnesota
Minneapolis, Minnesota

AGRICULTURAL RESEARCH INSTITUTE
Natal University College
Pietermaritzburg, Natal

South Africa

AINSWORTH SEED COMPANY
Att. Re C. Ainsworth
R. RO ﬂ

Mason City, Illinois

ALEXANDER, D, E.
Department of Agronomy
112 Davenport Hall
University of Illinois
Urbana, Illinois

ANDERSON, Edgar
Botany Department
Washington University
St. Louis, Missouri

ANDERSON, E. G.

Biology Department.

California’ Institute of Technology
Pasadena li, Californis

ANDERSON, Ronald E,
Department of Plant Breeding
Cornell University

Ithaca, New York

ANDRES, Jose M,

Director Gel Imstituto de Genetica
Facultad de Agronomia Y Veterinaria
Buenos Aires, Argentina

ANDREW, R, H.
Department of Agronomy
University of Wisconsin
Madigon 6, Wisconsin

ARNYy D. Co

Department of Agronomy
University of Wisconsin
Madison 6, Wisconsin

BAKER, Raymond
Pioneer Hybrid Seed Company
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BALLESTEROS, Cnofre Q.
University of the Philippines
College of Agriculbture
Central Experiment Station
College, Laguna, Philippines

BAUMAN, L. F. _
Coastal Plains Experiment Station
Tifton, Georgia

BEADLE, G. W.

Division of Biology

California Institute of Technology
Pasadena 1, California

BEAR, Robert P,

Bear Hybrid Corn Company
P. 0. Box 628

Decatur, Illinois

BEARD, Frances C.
Mountain' Road
Cheshire, Comnecticut

" BECKEIT, Jack B.

Department of Agronomy
Univergity of Illinois
Urbana, Illinois

BENNETT, J. H,

Genetics Department
University of Adelaide
North Terrace

Adelaide, South Australia

BIANCHI, Angelo
Centro di Genetica del C. N. R.
Pavia, Ttaly

BIBLIOTEGCA [
Centro Nacional de Investicaciones ;:
Agricolas

Tibaitits
Bogata, Colombia
South America '

BLACK, Julius
Clyde Black & Son
Ames, Iowa
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BLACXWOOD, Margaret
Botany School
University of Melbourne
Carlton, N.3

Victoria, Australia

BLANCO, Jose L,
Mision Biologica de Galicia
Pontevedra, Spain

BLICKENSTAFF, Joyce
Department of Field Crops
North Carolina State College
Raleigh, North Carolina

BONNETT, O. T.
Department of Agronomy
University of Illinois
Urbana, Illinois

BRAWN, Robert I.
Department of Genetics
University of Wisconsin
Madison, Wisconsin

BRIEGER, Friedrich

Seccao de Genetica da

Escola S. A. "Luiz de Queiroz"
Piracicaba - Est. S. Paulo, Brazil

BRIGGS, Robert W,
Department of Agronomy and
Plant Genetics

University of Minnesots
St. Paul 1, Minnesota

BRINK, R. A.
Department of Genetics
University of Wisconsin
Madison, Wisconsin

BROOKS, James S.
Department of Agronomy
Oklahoma Agr, Exp. Sta,
Stillwater, Oklahoma

BROWN, William L.

Pioneer HiBred Corn Co,
Plant Breeding Department
Johnston, Iowa

BRUNSON, Arthur M,
Department of Botany
Purdue Agr, Experimenb Station
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BURNHAM, C. R.

Div, of Agronomy and Plant Genetics
University Farm

St. Paul 1, Minnesota

CAMERON, James W,

Citrus Experiment Station
University of California
Riverside, California

CAMP, lewis M.
Pfister Associated Growers
Aurora, Illinois

CARANGAL, Virgilio S.

Dept. of Botany & Plant Pathology
Purdue University

West Lafayette, Indiana

CASPAR, Alan
Blandy Experimental Farm
Boyce, Virginia

CATCHESIDE, David

Dept, of Microbiology
University of Birmingham
Birmingham, England

CHANG, T. T.

Department of Agronomy & Plant
Genetics

University Farm

University of Minnesota

St. Paul, Minnesota

CHAO, Chuan-ying
Department of Botany
National Taiwan University
Taipei, Taiwan

China

CHASE, Sherret S,
DeKalb Hybrid Seed Co,
Sycamore, Illinois

CIARK, E,

Department of Botany & Plant
Pathology

Alabama Polytechnic Institute

Auburn, Alabama

CLARK, G, Howard
Department of Agriculture
Experimental Farms Service
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COE, Edward H.

302 Curtis Hall
University of Missouri
Columbia, Missouri

COLE, Genevieve (ILibrarian)
Biology Division

Oak Ridge Nat. Lab,

P. O¢ Box P

Oak Ridge, Tennessee

COOK, Do S.
Hybrid Corn Dep'b.
Cargill Inc.

Minneapolis ’ Minnesote

GOOPER, D, C.

Department of Genetics
University of Wisconsin

Madison 6, Wisconsin

COOPER, Kenneth W,
Department of Biology .
Unirersity of Florida
Gainegville, Florida

CORN BREEDING DEPARTMENT

Mays Seed Company
Shenandoah, Iowa

COSTA-RCODRIGUES, Luis
Estacao Agronomica Naclonal
Quinta Do Marques

Oeiras, Portugal

COUCOLI, Elly

Um.vers:l.ty of Thessaloniki
Laboratory of Botany
Greece

CQX, Edward
Clyde Black & Son
R. R. #3,.4Ames, Iowa

CREIGHTON, Harriet B.
Department of Botany
Wellesley College
Wellesley, Massachusetts

CRESAP, Ida Keeling
Iibrarian

Agricultural eriment Stations

University of Florida
Galnesville, Florida

CUTLER, Hugh C.
Mis ouri Borbanical Garden
2315 Tower Grove

st. Louis 10, Missouri
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Mrcadia, California ~

DARLINGTON, Cyril
Botany School

South Parks Road
Oxford 57857, England

DEMEREC, M.

Deparbmer:b of Genetics
Carnegie Institution

Cold r:.ng Harbor, New York

DEMPSEY, Ellen
Department of Botany
Indiana University
Bloomington, Indiana

DEPUTY DIRECTOR OF AGRICUITURE,
INTELLIGENCE AND PUBLICITY
Bureau of Agricultural Informatiom
U, P, Department of Agriculture

Chota Chatar Mahzil
Incknow, Bharat, India

DICKE, F. F.
Mtgmo]]jo% Research Bragnch
Ankery " Tows

DICKSON, J. M.

Ferris Watson Seed Co.
Garland, Texas

EIJmaIEE F'Eb:p riment Stati
1 ure e ) g avion
Bothiehen

Union of South Africa

DOLLINGER, E, Jo
Ohioc Agricultural Experiment Static
Wooster, Ohio

DUVICK, Donald N,
Ploneer Hi-Bred Corn Co.
Johnston, Iowa

ECKHARDT, R. C,

Depar'bment of A

Mississippi Aj Exp. Station
State College, Miaaissippi

EMERSON, Ster ;
California Institute of Technology
Pasadena, California

EMMERLING Margarerb
Deparbmenf. lant Breeding
Cornell University

Ithaca, New York




EVANS, Marshall
Green Giant Company
Le Sueur, Minnesota

EVEREIT, Herbert L,
Devartment of Plant Breeding

Cornell University
Tthaca, New York

EYSTER, He. C.

Charles F., Kettering Foundation
Antioch College

Yellow Spring, Ohio

FABIKRGE, A. C.
Department of Zoology
University of Texas
Austin, Texas

FINDLEY, William R,

Agronomy Department

Kansas State College
Manhattan, Kansas

FLEMING, A, A,

Dept. of Plant Pathology and
Plant Breeding

University of Georgia

Athens, Georgia

FOGEL, Seymour
Deparément of Biology
Brooklyn' College

Brooklyn, New York

FORD, Charles L,

American Maize-Products Company
Roby, Indiana

FORTUNO, J, Velez

Department of Genetics
Agricultural Experiment Station
Rio Piedras, Puerto Rico

FRADKIN, Cheng-Mei
Department of Zoology and Entomology
Ohio State University

Columbus, Ohio

FRAZIER, W, A.
Agr:.cul%ural Experiment Station
Oregon State College

Corvallis, Oregon

FREY, Kenneth J,
Department of Agronomy
Iowa State College
Ames, Iowa

PROLIX, E, F,
Department of Agronomy

Universitﬁ of Nebraska
Lincoln,
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GALTNAT, Walton C,
Botanical Museum of Harvard Univ,

Cambridge 38, Massachusetts

GAMBLE, E. E,

Department of Field Husbandry
Ontario Agriculture College
Guelph, Canada

GARBER, E, D.

Department of Botany
University of Chicago
Chicago 37, Illinois

GERRISH, Everett
Cargill, Incorporated
Grinnell, Iowa

GETTYS, R, E.
Coker!s Petdligreed Seed Company
Hartsville, South Carolina

GOKCORA, H,

College of Agriculture
University of Ankara
Ankara, Turkey

GORSLINE, G. W.

Department of Agronomy
Pennsylvania State University
University Park, Pennsylvania

GOWEN, J, W,

Department of Genetics oo
Iowa State College 2%
Ames, Iowa o
CRAF, G. E. 5
Department of Genetics fg
Iowa State College ;é’
Ames, Iowa :
CRANER, E. A. £
Escola Luiz de Queiroz =
Universidade de Sao Paulo i
Piracicaba, Brazil
GRANT, Ulysses J, *

The Rockefeller Foundation
Apartado aereo 1);-68
Medellin, Colombia, South America
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GREENBLATT, Irwin M,
Department of Genetics
University of Wisconsin
Madison 6, Wisconsin

GROBMAN, Alexander

Escuela Nacional de Agricultura
La Molina

Apt. 1456

Lima, Peru

GROGAN, P, W, ‘

Queensland Agricultural College
Lawes, Queensland

Australia

GROSZMANN, Americo
Caixa 1620

Rio de Janeiro
Brazil

GUNN, C. L,

DeKalb Hybrid Seed Company
310 North Fifth Street
DeKalb, INlinois

GUNN, Ralph
DeKalb Hybrid Seed Company
Dayton, Iowa

GURGEL, J, T. A.

Escola Superior de Agricultura
Universidade de Sao Paulo
Piracicaba, Est S Paulo
Brazil

HAHN, John L.

Ruehl-Wheeler Nursery Company
Route } Box 223AA

San Jose, California

HAIR, J, B,
Botany Division
P. 0. Box 2015
Christchurch
New Zealand

HALLAMIK, Charlotte
Herbarium Haussknecht
Institut fur Spezielle Botanik

der Friedrich -~ Schiller ~ Universitat

Jena, Germany
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HANKINS, Wayne

Earl May Seed Company

Hybrid Corn Research Department
Shenandoah, Iowa

HANSEL, William ’
Pfister Associated Growers, Inc,
Carrollton, Missouri

HANSEN, Dwight

DeKalb Hybrid Seed Company
Bax 451

Nliopolis, Illinois

HANSON, George
Botany Department
Bloomington, Indiana

HARVEY, Paul H,

Department of Agronomy
University of North Carslina
Raleigh, North Carolina

HASKELL, Gordon

Scottish Horticultural
Research Ins‘b.

Mylnefield

By Dundee

Scotland

HASKINS, F. A.
Department of Agronomy
University of Nebraska
Lincoln, Nebraska

HAYES, H. K.

Department of Agronomy & Plant
Genetics

University Farm

St. Paul 1, Minnesota

HEIDRICH, Edmundo
Instituto Agronomico Do Sul
Pelotas

Rio Grande Do Sul

Brazil

HENDRIKSEN, A. J. Th.
D. J, Van Der Have
Kapelle-Biezelinge
Netherlands
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HEUSEL, Logan
Rochelle, Illinois

HIORTH, Gunnar E.
Instituto de Genetica
Calle Miguel Lillo 205
Tucuman, Argentina

HOFMEYR, J. D, J.
Department of Genetics
University of Pretoria
Pretoria, S. Africa

HOOKER, A. Le

Department of Plant Pathology
University of Illinois
Urbana, Illinois

HOROVITZ, S.

Catedra de Genetica

Facultad de Ingenieria Agronomica
Caracas - El Valle, Venezuela

HOUSE, Leland R,

Department of Botany & Plant

' Pathology
Purdue University

Lafayette, Indiana

HSU, K. S.

301 Curtis Hall
University of Missouri
Columbia, Missouri

HUEY, J. R.
Moews Seed Company
Cranville, Illinois

HULL’ Fred H .
Department of Agronomy
University of Florida
Gainesville, Florida

HUNTLEY, D. N.

Department of Field Husbandry
Ontario Agriculture College
Guelph, Ontario

Canada
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INMAN, L, L.
College of Forestry
University of Idaho
Moscow, Idaho

INSTITUT NATIONAL AGRONOMIQUE
Chaire de Genetique

16, Rue Claude - Bernard
Paris 5, France

INSTITUT NATIONAL DE LA RECHERCHE
AGRONOMIQUE
Clermont - Ferrand, France

INSTITUT NATIONAL DE IA RECHERCHE
AGRONOMIQUE
Station Centrale De Genetlque et
DtAmelioration Des Plantes
Etoile De Choisy, Route De St.-Cyr
Versailles (S. & 0.) France

I. U. B. S. GENETICAL SECTION
Catalogue of Genetic Maize-types
Genetisch Instituut

Haren. (Gron.,) Netherlands

JENKINS, M, T.

Agric. Alumi Seed Improvement Assoc.
Road 52 North

Lafayette, Indiana

JOACHIM, Gertrud

Department of Agronomy & Plant
Genetics

University Farm

University of Minnesota

St. Paul, Minnesota

JOHNSON, Iver J.
Department of Farm Crops
Iowa' State College

Ames, Iows

e I
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R

JONES, D, F.

Connecticut Agr. Experiment Station
Box 1106

New Haven lj, Connecticut
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JONES, Loring M. *

DeKalb' Agricultural Assoc., Inc.

DeKalb, Il1lincis f--
s
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Please Note: Notes submitted to the Maize Genetics Cooperation Newsletter may be cited only with consent of authoFs.

=

=
Lo

&

X
¥

R



158

. Maize Genetics Cooperation Newsletter vol 33 1959

JOSEPHSON, L. M.
Agricultursl' Experiment Station
Knoxville 16, Tennessee

JUGENHEIMER, R. W.
Department of Agronomy
University of Illinois
Urbana, Illinois

KEDHARNATH, S.

Genetics Department
University of Wisconsin
Madison 6, Wisconsin

KEMPTON, J. H,

Agricultural Attache to the
American Embasgy

Caracas

Venezuela

KERMICLE, Jerry
Department of Genetics
University of Wisconsin
Madison, Wisconsin

KIKUDOME, Gary Y.
Biology Division

Oak Ridge National Lab
Oak Ridge, Tennessee

KONZAK, Calvin F,

Agronomy Department

State Cbllege of Washington
Puliman, Washington

KOZELNICKY, George M,
Department of Plant Pathology
University of Georgia

Athens, Georgia

KRAMER, H, H.
Department of Agronomy
Purdue University
Lafayette, Indiana

KRATOCHVIL, D, E,
Agronomy Department

South Dakota State College
College Station, South Dakota

KUMP, Marija

Poljo Privredno-Sumarski
"Fakultet

Zagreb, Yugoslavia

KUNDU, B. C.

Jute Agric. Res. Inst.
Barrackpore

W. Bengal, India

LACHMAN, W, H.

Department of Olericulture
University of Massachusetts
Amherst, Massachusetts

LANGHAM, D, G.
Genetica Venezolano Apt. 4536
Maracay, Venezuela

IAUGHNAN, John R,
Department of Botany
University of Illinois
Urbana, Ilinois

LAZARO, R. Constancio

Administracion Nacional de
Cambustibles Alcohol y Portland

25 Demayo 409

Montevideo, Uruguay

LEARY ’ William Jo

Seed Corn Department
Northrup, King' & Company
Minneapolis 13, Minnesota

LEBEDEFF, G, A.

Department of Agronomy

Georgia Agr, Experiment Station
Experiment, Georgia

LENG, Earl 2
Department of Agronomy .
University of Illinois

Urbana, Illinois

LEONARD, Warren H.
Department of Agronomy
Colorado A, & M. College
Fort Collins, Colorado
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LI, C. H,

Department of Agronomy

Peking Agricultural University
Peking, China

ACRICULTURAL LIBRARY
Virginia Polytechnic Institute
Blacksburg, Virginia

BIOLOGICAL LIBRARY
Stanford University
Stanford, California

ASPNES, Grieg

Librarian

Cargill Ine,

200 Grain Exchange
Minneapolis 15, Minnesota

LIBRARY

Centro, Nal. De Investigaciones
Agricolas "Tibaitata™

Apartado Nal. 3)-13

Bogota, Colombia

LIBRARIAN

Commonwealth Bureau of Plant Genetics
School of" Agriculture

Cambridge, England

LIBRARTAN OF

Facultad de Agronomia y Veterinaria
Universitad de Buenos Aires

Buenos Aires, Argentina

LTBRARY

Inter-American Institute of
Agricultural Sciences

P. 0. Box' 6 ~ Instituto

Turrialba, Costa Rica

LIBRARIAN

The University
Manchester
England

LIBRARIAN OF

Indian Agricultural Research Institute
New Delhi

India
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LTBRARIAN

Department of Agriculture
University of Minnesota
University Farm

St Paul 1, Minnesota

LIBRARTAN
University College of the Gold Coast
Achimota, Gold Coast

West Africa

LARS, Frykholm, (ILibrarian)
Kungl, Lantbrukshogskolan
Biblioteket

Uppsala 7

Sweden

LIBRARTAN

Institute of Genetics
University of Iand
Iund, Sweden

LIBRARY

Genetisch laboratorium
5c¢ Binnenvestgracht 8
Leiden

Netherlands

LIBRARY
U. S. Department of Agriculture
Washington 25, D, C.

LIBRARY
The University of British Columbia
Vancouver 8, Canada

THE LIBRARY
The University of Wyoming
Laramie, Wyoming

LIBRARY

Department of Plant Breeding
Cornell University
Ithaca, New York “

ALBERT R. MANN LIBRARY
Cornell University '
Ithaca, New York
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GENERAL LIBRARY
University of Melbourne
Carlton, N, 3

Victoria

Australia

MAY, D. R., Librarian

Commonwealth Scientific & Industrial

Res. Organ,
P.O. Box 109
Canberra City, Australis

LIBRARY
North Dakota Agricultural College
Fargo, North Dakota

PLANT GENETICS LIBRARY
¢/o Karl Jakob

Weizmann Inst. of Science
Rehovoth, Israel

LINCOLN MEMORIAT, LIBRARY
South Dakota State College
Brookings, South Dakota

JANSEN, He ’ Librarian
Institute of Plant Breeding
Nude 66, Wageningen
Netherlands

PURDUE UNIVERSITY LIBRARY
Serials Units
Lafayette, Indians

LIBRARY

College of Agriculture
University of Nebraska
Lincoln, Nebraska

AGRICULTURAL LIBRARY
Pennsylvania State University
University Park, Pennsylvania

NATURAL HISTORY LIBRARY
University of Illinois
Urbana, Illinois

LOEFFEL, F. A.

Department of Agronomy
University of Kentucky
Lexington 29, Kentucky
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IONGIEY, A, E,
California Institute of Technology
Pasadena L, California

LOWICK-RUSSELL, H, G.
Director of Research
Catholic University of Chile
B. O'Higgins 3LO

Santiago, Chile

MANGELSDORF, P, C.
Botanical Museum

Harvard University
Cambridge 38, Massachusetts

MANWILLER, Alfred

Pee Dee Experiment Station
Clemson Agriculture College
Florence, South Carolina

MATHER, Wharton B,
Department of Zoology
George Street
Brisbane, Q. Australia

MATTHEWS, Dave

Eastern States Cooperator

26 Central Street

West Springfield, Massachusetts

McCAIN, F. S.

Department of Agronomy & Soils
Alabama Polytechnic Institute
Auburn, Alsbama

McCLINTOCK, Barbara
Carnegie Institution
Department of Genetics

Cold Spring Harbor, New York

McWHIRTER, Ken S,
Grafton Experiment Farm
Grafton

New South Wales
Australia

MERTENS, Thomas R.
Department of Seclence

Ball State Teacher's Coilege
Muncie, Indiana

MEYERS, M, T,
Meyers Hybrid Corn Campany
Hillsboro, Ohio

RS
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MOCRE, E, B,

Cargill Incorporated

200 Grain Exchange
Minneapolis 15, Minnesota

MOLL, R. H.

Department of Experimental Statistics
North Carolina State College

Box 5457

Raleigh, North Carolina

MORENO, Ulises

Escuela Nacional de Agricultura
Ia Molina, Apartalo 456

Lima, Peru

MORGAN, Do T.
Department of Botany
Univergity of Maryland
College Park, Maryland

MORRIS, Rosalind
Department of Agronomy
University of Nebraska
Lincoln, Nebraska

MOTA, Miguel

Cytogenetics Department
Estacao Agronomica Nacional
Oeiras s Portugal

MUMM, W. J.

c/o A, F, Crow Hybrid Corn Company
Milford, Illinois

MURPHY, R, P.

Department of Plant Breeding
Cornell University

Tthaca, New York

NAGEL, C. M.

Department of Plant Pathology
South Dakota State College
Brookings, South Dakota

NEAL, Norman P,
Department of Agronomy
University of Wisconsin
Madison 6, Wisconsin
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NEELY, J. Winston
Coker'!s Pedigreed Seed Company
Hartsville, South Carolina

NELSON, Oliver E,, Jr.

Department of Botany

Purdue Agriculture Experiment Station
lafayette, Indiana

NILAN, R. A,

Department of Agronomy
State College of Washington
Pullman, Washington

NOTANI, N, K.

Biology Division

Atomic Energy Establ:.shment, Trombay
(Government of India)

Indian Cancer Research Centre

Parel, Bombay 12, India

NUFFER, M. G,

Department of Field Crops
206 Genetics Building
University of Missouri
Columbia, Missouri

OFFICER-IN-CHARGE

West African Maize Rust Res., Unit
Department of Agriculture

Ibadan, Nigeria, West Africa

OGLE, Charles W.
Pfister Associated Growers Inc.
Aurora, Illinois

OLSON, P, Jde

Division of Plant Science
University of Manitoba
Winnepeg, Canada

O'MARA, Joseph G,
Department of Genetics
Towa State College
Ames, Jowa

ONCKEN, Lyle E,
Pfister Associated Growers, Ince.
Aurora, Illinois
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ORTON, Elwin R, Jr,
Department of Genetics
University of Wisconsin
Madison 6, Wisconsin

OTTO, Harley J.

Department of Plant Breeding
Cornell University

Ithaca, New York

PATERNIANT, Ermesto
Universidade De Sao Paulo
Escola Superior De Agricultura

"Tuiz de Queiroz"
Piracicaba, Brazil

PATTERSON, Earl
Department of Botany
University of Illinois
Urbana, Illinois

PEARSON, Oscar H, “
Bastern States Farmer's Exchange
West Springfield, Massachusetts

PENNY, L, H,
Department of Agronomy
Iowa State College
Ames ’ Iowa

PERAK, Elena

A/C Ermesto Salomon
Sarmiento 329 90P
Buenos Aires, Argentina

PERRY, H, S
Department of Botany
Duke University
Durham, North Carolina

PETERSON, Peter A,
Department of Genetics
Iowa State College
Ames, Iowa

PHINNEY, Bernard O,
Division of Botany
University of California
Los Angeles 2, California

PINNELL, E. L,
Department of Field Crops
University of Missouri
Columbia, Missouri

PRYWER, Czeslawa
Escuela Nac, de Agricultura
Chapingo, Mexico

RAJHATHY, T,

Agricultural Research Institute of
the Hungarian Academy of Science

Martonvasar, Hungary

RANDOLPH, L., F.
Department of Botany
Cornell University
Ithaca, New York

RAO, S, Vittal

Regional Maize Breeding Station
Amberpet, Hyderabad-13

Andhra Pradesh, India

RAUTOU, Dr,

Charge de Recherches

Ecole Nationale DfAgriculture
Nontpellier, France

REEVES, R. G,
Department oi! Agronomy
Texas A. & M, College
College Station, Texas

RHOADES, M, M.
Department of Botany
Indiana University
Bloomington, Indiana

RICHARDSON, Dewayne L.
Department of Botany
Purdue University

W. Lafayette, Indiana

RINKE, E., H.

Department of Agronomy and
Plant Genetics

University of Minnesota

University Farm

St. Paul 1, Minnesota
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ROBERTS, Louis

Facultad National de Agronomia
Apartado Nacional 406
Medellin, Colombia

South America

ROBERTSON, Donald S,
Department of Genetics
Iowa State College
Ames, Iowa

ROBERTSON, D. W.

Department of Agronomy
Colorado Agricultural College
Fort Collins, Colorado

ROBINSON, H, F,.

Department of Statistics
North Carolina State College
Raleigh, North Carolina

ROGERS, J, S.

Department of Agronomy
Texas A, & M, College
College Station, Texas

ROGERS, T, H,

Department of Agronomy & Soils
Alabama Polytechnic Institute
Auburn, Alabama

ROMAN, Herschel
Department of Botany
University of Washington
Seattle 5, Washington

ROSBACO, U, F.

Director Estacion Exper.,
Tezanos Pinto

E. Rios

Argentina

ROSS, W. M,
Fort' Hayes Experiment Station
Hays, Kansas

ROSSMAN, E. C.
Department of Farm Crops
Michigan State College
East Lansing, Michigan
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RUMBAUGH, Melvin D,
Department of Agronomy

Colorado State University

Fort Collins, Colorade

RUSSELL, W. A,
Department of Agronomy
Towa State College
Ames, Iowa

SABOE, L, C.
Department of Agronomy
H & F Building

Ohio State University
Columbus, Ohio

SAGER, Ruth
Department of Zoology
Columbia’ University
New York, New York

SMAIO, TQ

Estacao Agronomica Nacional

Quinta Do Marques
Oeiras, Portugal

SANTOS, Ibarra S.
College of Agriculture
Department of Agronomy
College, Laguna
Philippines

SAYED, Sayed Galal
P, O, Box 953
Cairo, Egypt

VanSCHAIK, Theodore
Department of Genetics
University of Pretoria

Pretoria, Union of South Africa

SCHLICK, R, W.

Earl May Seed Company
Shenandoah, Iowa

SCHULER, J, F,.

North Carolina State College

Box 5457
Raleigh, North Carolina
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SCHWARTZ, Drew

Division of Biology

P. O, Box P

Oak Ridge National Laboratory
Oak Ridge, Tennessee

SECCAO DE GENETICA
Instituto Agronomico
Caixa postal 28
Campinas E. de S, Paulo
Brazil

SERVICE DE LA RECHERCHE AGRONOMIQUE
Experimentation Agricole
67, Avenue Temara

Rabat
Morocco c/o G, Grillot
SHAFER, John

3031 Horth Roselawn Drive
Logansport, Indiana

SHARK, D, B.

Department of Agronomy
South Dakota State College
Brookings, South Dakota

SHAVER, Donald L,
Department of Botany
Indiana University
Bloomington, Indiana

SHLOMI, A.

Government Agriculture Experiment
Station

Neveh-Yaar

Israel

SIDHU, Bhag Singh
Department of Plant Breeding
Cornell University

Ithaca, New York

SIMMONDSy Ne W,

The Imperial Gollege of Tropical
Agriculture

St. Augustine, Trinidad

British West Indies

SINGH, S.
Botanical Section
Indian Institute of Agricultural

Research
Pusa, Behar, India

f \
SNYDER, Ray E. \
\_ FEastern Pioneer Hybrid Corn Co. )

SINGLETON, W. R.
Department of Biology
University of Virginia
Charlottesville, Virginia

SINHA, S, K.

Botany Department
Indiana University
Bloomington, Indiana

SMITH, Erik

Instituto Agronomico

Est. Experimental De Ipanema
Varnhagan (Efs.) Sao Paulo
Brazil

SMITH, Donald L,

The Rockefeller Foundation
Calle Londres 45

Mead.CO 6’ D. F.

Mexico

SMITH, H, H,

Department of Biology

Brookhaven National Laboratory
Brookhaven, Long Island, New York

SMITH, James D.
Agronomy Department
Texas A. & M,

College Station, Texas

SMITH, Stuart N.

United Hagie Hybrids Inc,
Research Department

11); Kellogg

Ames, Iowa

SNELL, Robert S,
Department of Farm Crops
New JerseMgricultural Experiment
T tion
/,ﬁew Brunswick, New Jersey ™.

\\

ellow Springs, Ohio

SNYDER, Robert do—
Department of Horticulture
University of Maryland
College Park, Maryland

" -
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SPRAGUE, G, F.
Department of Agronomy
Jowa State College
Ames, Iowa

SRB, A. M,

Department of Plant Breeding
Cornell University

Ithaca, New York

STEAD, B.

College of Agriculture
Potchefstroom

Union of South Africa

STEELE, Leon

Funk Bros. Seed Co.

1300 W, Washington Street
Bloomington, Illinois

STINSON, Harry

Connecticut Agricultural Experiment
Station

Box 1106 Genetics Department

New Haven l, Connecticut

STOREY, H. H.

East African Agriculture and Forestry
Research Organization

P, O, Box 21

Kiluyu, Kenya

Africa

STRINGFIELD, G. H.

Bureau of Plant Industry

U. S. D. A,

Agricultural Experiment Station
Wooster, Ohio

SUTO, Tiharu

Hiratsuka Branch

Section of Physiology and Cenetics

National Institute of Agricultural
: Science

Hiratsuka, Japan

TATUM, Iloyd A.

Plant Industry Station
Us. So De Ao
Beltsville, Maryland
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TAVCAR, A.
Department of Plant Breeding and
Genetics

Faculty of Agriculture
University of Zagreb
Zagreb, Jugoslavia

TEAS, Howard J.

Department of Botany
Agriculture Experiment Station
University of Florida
Gainesville, Florida

THOMAS, W, I,

Department of Agronomy
Pennsylvania State University
University Park, Pennsylvania

THOMPSON, Anson E.
Department of Horticulture
University of Illinois
Urbana, Illinois

THOMPSON, D, L.

Department of Field Crops
North Carolina State College
Raleigh, North Carolina

THOMPSON, Jack C.

Department of Plant Breeding
Cornell University

Ithaca, New York

THOMPSON, W, I,
Department of Agronomy
JTowa State College
Ames, Iowa

TING, Yu-Chen

Botanical Museum
Harvard University
Cambridge, Massachusetts

TROTSIS, Basil
Department of Agronomy
University of Wisconsin
Madison 6, Wisconsin

TROYER, A, F,
Department of Agronomy & Flant
Cooperatjon Newslet; rma}g
nlversﬁzy O e

St, Paul, Minnesota
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TURCOTTE, E.

Department of Agronomy & Plant Genetics

University Farm
University of Minnesota
St. Paul, Minnesota

ULLSTRUP, A, J.

Department of Botany & Plant Pathology

Purdue University
Lafayette, Indiana

UMALT, D. L.

College of Agriculture
University of the Philippines
College, Laguna, Philippines

VALENTINE, Fredrick A.
College of Forestry
Syracuse’ University
Syracuse, New York

VENKATESWARIU, J,
Botany Department
Andhra University
Wal'bair, India

VENTURA, Moshe
162 Shikoun Amami 3
Beersheva, Israel

VIEGAS, Glaueo Pinto
Instituto Agronomico
Campinas, Sao Paulo
Brazil

VINEYARD, Marvin L,

Bear Hybrid Corn Company
P, 0, Box 628

Decatur, Illinois

WALDEN, D, B,

Department of Plant Breeding
Cornell University

Ithaca, New York

WARFIELD’ Ts Co Jr.
Bear Hybrid Corn Company
Decatur, Illinois

WATKINS, Phillip W,
190 A Davenport Hall
University of Illinois
Urbana, Illinois

WEATHERWAX, Paul
Department of Botany
Indiana University
Bloomington, Indiana

WELLHAUSEN, E. J.
Rockefeller Foundation
Londres 45, Mexico 6, D, F,
Mexico

WELLWOOD, Arnold A,

Botany Department

Ontario Agricultural College
Guelph, Ontario, Canada

WEST, Dale
St, Pater, Minnesota

WEI‘TSTEIN, D, Von
Department of Genetics
Forest Research Institute
Stockholm 51, Sweden

WHEELER, Don

Department of Plant Breeding
Cornell University

Ithaca, New York

WIGGANS, R, G.

Department of Plant Breeding
Cornell University

Ithaca, New York

WIIDAKAS, William
Department of Agronomy

North Dakota Agricultural College

Fargo s North Dakota

WILCOX, VWesley C.
Funk Brothers Seed Company
Bloom.ngton, Ilinois

WILLIAMS, Robert

DeKalb Hybrid Seed Company
Box 451 -
I1liopolis, Ilinois

WILMARTH, Charles E.
Thompson Hybrid Corn Company
Belmond, Iowa
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WINTER, Floyd L. ‘ .
Associated Seed Growers, Inc, /

205 Church Street g
- New Haven 2, ConngW
T
m, James E. Jr,
Department of Botany

The Pennsylvania State University
University Park, Pennsylvania

YABUNO, T.

301 Curtis Hall
University of Missouri
Columbia, Missouri

ZECEVIC, Ljubisa
Biological Istitut

Bozidara Adzije Str. No. 11
Beograd, Yugoslavia

ZUBER, M. S.

Department of Field Crops
109 Curtis Building
University of Missouri
Columbia, Missouri

Addendums

AQUILIZAN, F, Ao
University of the Philippines
College, Laguna, Philippines

AS}MN, R. B.
Department of Genetics
University of Wisconsin
Madison, Wisconsin

AXTEIL, J,
Department of Agronomy & Plant
Geneties

University Farm

St. Paul 1, Minnesota

BUCHERT, J, G,

Connecticut Agricultural Experiment
Station

Box 1106

New Haven lj, Connecticut
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BURKHOLDER, Ron

Biology Department

California’ Institute of Technology
Pasadena L, California

COOPER, H, B,
Department of Genetics
University of Wisconsin
Madison, Wisconsin

DIRKS, V. A,

Department of Agronomy
South Dakota State College
Brookings, South Dakota

DCYLE, G. G,

Botany Department
Indiana University
Bloomington, Indiana

vanEIJNATTEN, Co L. M.

West African Maize Research Unit
Moor Plantation

Ibadan, Nigeria

HESSE, Walter H.
California State Polytechnic College
Pomona, California

JESENA, C. C.
University of the Philippines
College, Laguna, Philippines

JOHNSON, E, C,

Rockefeller Foundation
Mexican Agricultural Program
Mexico City, Mexico

KHOO, Uheng

Commecticut Agricultural Experiment
Station

Box 1106

New Haven 4, Connecticut

KUHN, H, C.

Agricultural Experiment Station
Bethlehem

Union of South Africa
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LIMA-DE-FARIA, A.
Institute of Genetics
University of Lund
Iund, Sweden

de MBA, 4. C,
University of the Philippines
College, Laguna, Philippines

MILLER, O. L.

Department of Agronomy & Plant
Genetics

University Farm

Ste Paul 1, Minnesota

NAGEL, C. M.

Department of Agronomy
South Dakota State College
Brookings, South Dakota

OSLER, R. D,

Rockefeller Foundation
Mexican Agricultural Program
Mexico City, Mexico

PETERSON, Helen
Department of Botany
University of Illinois
Urbana, Tllinois

SARMA, M, S.
Department of Botany
University of Illinois
Urbana, Illinois

SELLSCHOP, J.

Agricultural Experiment Station
Bethlehem

Union of South Africa

URANO, K.

Nagano Agricultural Experiment
Station

Kikyogahara

Nagano Prefecture

Japan

WEST, Charles A,

Division of Botany
University of California
Los Angeles 2), California

YAGYU, Paul

Deptes of Agronomy & Plant Genetics
University Farm

Ste Paul 1, Minnesota
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