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FUREWARD

The Tomato Genetics Cocperative is a group of workers who have a common
interest in tomoto geneties, aznd who are crganized informally for the purpose
of exchanging information and stocks. Participation is woluntary, and costs
of activities are met by assessments to members. The first activity of the
Cooperative has materialized in the issuing of this Report.

The number of workers who have expressed an interest by stating their
desire to join the group anc¢ the number of resezrch srticles contributed on
relatively short notice leaves little doubt thet interest in this Cooperative
is strong and that it might prove useful in stimulating greater cooperation
among woriers anc in otherwise advancing ressearch in tomsto genetics,

The possibility that zrticles in the TGC Hecords might be cited as
references raises several important and related cuestions. Since the reports
will heve a limited distritmtion, shoulcd erticles in them be cited If they
can be cited and if permission for citations is usuwally granted, are per-
mission and the caution against the use of crticles rezlly necessary? How
widely should the report be distributed”? Correspondence with sevcral members
has helped in elarifying the nature of somc of these problems, It seems un-
likely that £11 of the problems will be settled to everyone's satisfzction.
At least we hone that the service that the Heport might render will favorably
overbalance problems that it might create. The policy that is finally acdopted
should be based on the majority desire of the mezbers gleaned through corres-
poncdence. Ideas will zlweys be welcome, anc the call for articles (probably
in October) for the next issue will invite more discussion.

Since a policy of some sort hac to be stated in this first Report, the
following was arbitrarily adopted. This Heport i= issued primerily for the
use of the members of the Tomato Geneties Cooperative. None of the informa-
tion in the Report may be used in publications without the consent of the
respective authors,

Although it is felt that most of the interested workers at present will
receive the reperts, others might need tc refer to them in the future., In an
attempt to meet tihe problem of distribution, many extrz copies have been mim-
eographed and will be stored with the stencils at levis for future neads.
Librarian #. K. Shaw has kindlr consented to file two copies in the U. S.
Department of Agriculture Library from which photoprints can be sceured. The
same arrangement will be mace with the Agriculture Library of the University
of Californiaz (Berkeley).

The help of many people in preparing the Report is gratefully acknow=-
ledged. Mrs. kildred Stearns tyoed the stoencils., Cora Hunt, ¥artha Rick,and
Shigeyoshi Hayashi helped in other phases of the work.,

Charles k. Rick

[ivision of Truck Crops
Coordinating Committee University of California

Davis, Califernia

C. F. Andrus
D. W, Barton
W. H, Frazier
H. K. Funger
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PART I RESEARCH NOTES

Barham, W. S. anc¢ Ellis, D. E. In testing for resistance to S.Z2.W. &ll
Sources of resistance to the P. I. lines were inoculated in the
late blight and southern seedling stxge in the greenhcuse; some

bacterial wilt. 200 lines survivecd this inoculaticn.

Seeds of these 200 lines were again plant- ~
ed and the plants were inoculzted in the secdling stage; linecs heving 507 or
more of their plants survive this inoculation were set in a field in which
almost 100% of the check (uninoculated susceptible) plants became infected
with S.B.%w. Twenty-six of these P. I. lines hac plants showing no external
symptoms or internal discoloration and have been listed as possessing resist-
ance.

Plants of all thesc lines were set at Transou, K. C. at an elevation of
over 3000 fcet. Normally tomctows in this area are killed by Late Blight;
this year was no excepticn - lines with little or nc resistance were wiped
out early in the season. Lines having plants that hacd little infection were
classifiecd as being. résisteznt. There were only 28 of the 909 P. I. lines that
were classified as possessing some resistance.

Lines Resistant to Late Blight

lorth Carolina P. I. North Carolina I North Carolina S

line Number ine Kumber line Number
1950-8-1 91,913 1950-153-} 117,858 1950-351-N 127,809
26-1 92,265 179-1 118,790 395-1 128,236
30-1 95,584 227-N 123,538 432-N 128,277
32-1 95,586 234-K 124,132 LLG-T 128,445
8L-1i 110,597 251-N 126,408 521-K 128,990
86-1 110,946 287-N 126,507 566-N 129,065
96-N 114,038 294N 126,914 755-N 146,129
99-1 114,492 305-1 126,925 757-1 146,609
99-N n 330-F - 126,951 767-1 153,168
10L~N 114,967 331-1 126,952

Lines Resistant to Scuthern Bacterial lilt

North Carclina P, 1. North Carolinae F. I. North Carolina e

line Number line Number line Number

1950-76-1 109,833 1950-126-3 115,218 1950-340-1 127,798
91-1 112,215 -4 - 34LL-1 127,802
97-1 114,490 -5 " 342 127,802
97-2 114,490 . =6 i 3L44-3 127,802
98-1 114,491 -7 * 357-2 127,817
98-2 L 137-1 115,951 358-1 127,818

107-1 115,194 226-1 123,438 -2 H
108-1 115,195 251-1 126,408 364-1 127,824
112-1 115,200 283-1 126,820 400-1 128,241
112-2 115,200 286-1 126,906 552-1 129,051
120-1 115,210 290~1 126,910 557-1 129,056

120-2 g 337-1 127 » 795 e "
126-1 115,38 337-2 127,795 571-1 129,070

-2 n 339-1 127,797

The degree of resistance has not been fully determined; therefore,
no percentage designation is attempted.
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EE?%SET”ﬁT‘ﬁT Cytological Mapping of the pachytene chromosomes of
studies. the tomato (Barton, Amer. J. Bot. 37 (7):

in press 1950) has made possible cytologi-
cal studies not previously adaptable to this plant. Several lines of cyto-
genetic research are now in progress.

1. Translocations. A series of translocations have been selected from
Fy progeny from X-rey treated pollen. All translocations identified thus
fzr have caused about 30% pollen abortion in the heterozygote. Pachytene
configurations are as expected and synapsis is cuite good in most trens-
locations. Rings, chains, pairs and univelents are found at diskinesis,
and the proportion of these configurations can be used to identify the
translocation at dickinesis. Table 1 incdicuates the percentage of the asso-
ciations at c¢iakinesis for some translocutions.

Table 1

Ring Chain 1211 lOl-r 1i11 11:1

Translocation Iv Iv plus 17 plUs 21
T 2-12% y 63 33 a3 0.7
T 9-12 36 58 4 2 e
T 3.8 21 75 3 1 -
T 5-7 30 5L 10 6 e
T 7-9 A 8, - 12 o
T 1-9 2 68 30 o i

ﬁPrometaphase data

2. Deficiencies. Plants cdeficient for chromosome scgments in the heter-
ozygous condition have (thus far) hacé accompanying changes evident in plant
morphology. Physiological upset ranges from extreme to slight. Work is in
progress to determine the degree of transmission of these defieciencies
through the pollen and ovules. Pollen abortion is over 50%.

3. Species. The pachytene morphology of several Lycopersicon species
hes been mapped. Despite previous evidence that chiasme frequency at diak-
inesis (and presumsbly pziring at pachytene) are only slightly recduced in
species hybrids, the pachytene morphology of other specics deviates markedly
from th:t of esculentum. L. pimpinellifolium and L. cerasiforme, which cross
so easily with esculentum, have chromosome morprhology similar to esculentum,
Cn the other hand, L. peruvienum ver. dentotum, L. peruviznum var. humifusum,
anc¢ L. hirsutum chromosomes are much less similar, zlthough certain chrome-
somes may be recognized as being homologous those of esculentum.

Bohn, G, W. Fertility reclations while working with tomzto species crosses
in L. hirsutum :nd its hybrids at Cheyenne, VW oming several ycars ago,
with L. esculentum. I dicd some work with L. hirsutum that I
hzve not yet publishec., The L. hirsutum
plants used were unfruitful in the field and greenhouse, but eventuzlly set
some seeded fruits on plants about 2 years old in the greennhouse. The plants
failec to set seeded fruits from flowers treeted with L. esculentum pollen,
but their nollen functioned perfectly in the reciproczl cross. The Fy hybrids
were self-sterile and cross-sterile with L. hirsutum. They set scedless
fruits from flowers trcated with L. esculentum pollen, but their pollen func-
tioned perfectly in the reciprocal cross. These results are similar to those
obtained by other investigzstors.
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In adcition to the c¢iploid material, numerous amphidiploids were obtain:c

from Fy hybrids treated with colchlcznc. About half of the amphicdiploids ex-
1b1te% leaf necrosis nrogressing from the base of the plant upwarc. The

others were apparently normel; they were large and vigorous and retained
their green color very well. They were more fruitful than the ¢iploic Fp hy-
brids and set seedless fruits following self- anc cross-pollinations.

Meiosis in diploid «nd amphidiploid hybrids was comparzble with meiosis
in diploids snd autotetrazploids of the pezrental species,

These studies suggested thet L. hirsutum is basically cross-fertile with
L. esculentum at the diploid level. Unfruitfulness of diploid hybrids mey
be like unfruitfulness encountered in many collecticns of L. hirsutum znd may
not indicate cross-sterility with L. esculentum. It would be interesting to
determine whether ¢11 or part of this unfruitfulness results from self-ster-
ility observed in the green-fruited species of Lycopersicen by Rick and his
students.

Burdick, A. B. Behavior of I originally hed four haploids in my col-
c¢iploid lines derived from lection, the two listed, Hap. D-y and
haploids. Hep. pimpinellifolium, as well as a very

old Hap. dy anc a recent Hap. Sen
Marzano ms. The Hrp. d, and Hap. SM ms were lost in my collection but I be-
lieve Dr. J. B. Griffing at Iowa State "still has Hop. @7 and Dr. J. A. Jenkins
at the University of Californisz, Berkeley hzs Hap. Sk ms. I have diploid pro-
geny from each of these except the San Murzano haploid.

In 1945 I took 12 cuttings of Dr. E. W. Lindstrom's Hap. I-v and decapi-
tated them in order to get czllus growth. When shools appezred I pruned off
2ll but one on each of the 12 and sllowed it to go on @nd¢ set fruit. Eight
of the twelve producec seed ~nd these are numbered OOl through 008 in my
stock list.

In 1948 a few plants of each of these eight stocks were set out in the
field. The following cdata were obtained:

Stock No. No. Plants Fruit Skin Color (No. of Plants)
Yellow (Y-) Colorless (vv)

001 26 26

002 1 3

003 2 : 1 1

004 1 1

005 3

0cé 2 (lost)

007 L I

008 7 7

Reczslling that the original hzploid was y, colorless skin, it is hard
to explairn the uppearance of yellow skinnec¢ fruits in these doubled haploicds.
Other plant chzracters gave some incication of segregation zlso.

This zpparent segregation from coubled haploids has led to further in-
vestigation with such lines. The pirminellifolium haploid was doubled in
1949 and chromosome counts were teken on 100 randomly selected shoots. About
half of these shoots were hzploid, 24 were diploid, «nd the rest inclucded per-
iclinel chimaeras of 12-24, 24-48, &énd 12-48 chromosome numbers, three 13
chromosome haploids, four tetraploids, and one octaploic. Attempts are now
being made to determine what morphological differences, if sny, exist within
enc betwecn these "homozygous" pispinellifolium diploids,
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© TBurcick, A. B: - -Polygenetics Data are being gethered on the extent «nd

of heterosis. -, _causes of heterosis in the tometo. A
méthod similar to Griffing's constant par-
ent regression anzlysis has been developed. Green weight of plant probzbly
manifests the greatcst hetercsis, with several Mearliness'" traits also show-
ing considerczble heterosis.

Butler, L. Linkage groups The character broad lesf (b or ¢) is in-

vV, X, XI, and XII. dependent of the characters in the known
linkage groups. This has besn tested by
growing Fp's of from 500-7000 plants. The recombination values wnd their
errors derivec from these data show no significant departures from 50%. The
charzcter broac¢ leaf is therefore prorosed as & marker for group eleven.

By similar tests macrocalyx has been found to be independent of =211
known groups anc zlso shows no linkage with broad lexf. It is therefore pro-
posed that macrocalyx (mc) be used as a marker for linkege group twelve.

The tenth chromosome character wilty foliage (wt) is linked with leafy
infloresence (1f) and jointless pedicel (i) in the fifth chromosome. Limited
datz indicates thzt it is on the opposite side of jointless to the locus of
green stem (2;). Beckcross materizl is being prepered to confirm these loca-
tions. Nipple-tip (n) has been shown to be linked with wt but there is
little data concerning its linkage relctions with group five genes. The dis-
tance between J and wt is so grest that if n is on the cistal side of wt the
linkage would be hard to detect. It is proposed that wt and n both be taken
out of group ten and put in group five. It is further proposed that narrow
cotyledon (nc) which so far has proved independent of other groups, be ten-
tatively used as & marker for group ten.

Butler,L. Narrow cotyledon (gg) In MachArthur's 1529 X-ray experiments with
Earliana seed the mutant 263M was char-
acterised by extremely slow growth and smaller cotylecons and leaves. After
being selfecd for several generations anc selected for vigour the plant lost
its slow-growing cheracter anc¢ only retainecd the narrow cotyledons. Plants
with this character have been crossed with a number of different P.'s and the
F, is perfectly normzl while the F, gives good 3 to 1 retios. A t%pical ratio
for a repulsion cross with lutescent being Ne L 547 : Ne 1 226 : nc L 191
: nc 1 75 which gives a monohybric Chi-square of 0.2 for narrow cotyledon,

A typical plant has cotyledons of nermal length but only hzalf as wide as
normal. Since cotylecdon size varies with the cge and ancestry of the seed no
single set of measurements would satisfactorily chorecterize nc, but it can be
classified witih certzinty except in Fo's segregzting for dwarf,r Thesthick
broad cotyledons of dwerf plants are not as strongly modified znd some glgg
plents are apt to be classified as Nec.

Frazier, W. A. A stock with Thick czlyx bzse &nd lobes. Protects stem

wide calyx base and ené¢ scar unusually well. GoocC resistance
resistance to cracking. to cracking indicated in the field at

Corvellis, 1950. Selected in Hawaii from
a complex lineage involving two species - Lycopersicon hirsutum and L. escu-
lentun. Backcrossed to L. esculentum in Haweii, 2nd further selected for wide
calyx. Vine very bushy, fruits about 11" diameter, cuality poor. Inheritance
of wide calyx character not known - being worked on szt Oregon State College by
gracuste student, L;sle Parsons. Definitely different character from macro-
calyx. Seed available from Oregon State College or University of Hawaii -

preferably Haweii's HES4402, or Oregon's 0SCl2.
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Frazier, W. A. A veriety with Mezn minimum temperztures throughout the
unusual ability to set fruit summer in the Willamette Vzlley are below
at low temperztures. 550F, Observition of a large number of

varieties in 1950 revealed, not unexpect-
edly, that varieties from England, Germeny, Sweden were superior in their
ability to set fruit at low tamperaturcs. One of the most interesting was
the veriety Puck, received from Lr. M. B. Crzne, John Innes Hort. Inst.,
Hertford, Herts, England, It is a determinate, very small vined, with medium
size fruit, ancd unusual fruit setting sbility,

Gilbert, J. C. Control of In an effort to determine the relationship
secondary organisms in _ between minor symptoms of nematode galling
root knot inoculum. somctimes observed in the seedling read--

ings and subsequent behavior of such plants

a series of twenty-five tile beds ware planted with individual plants which
showed either swollen root tips or tiny side galls but no heavy galling at the
time seedling readings were macde on month-old plants which had been heavily
inoculatec when socwn. In each tile bed susceptible seedlings which had been
sterted in sterilized soil were used as controls. Each tile bed was inocu-
lated with galled tomzto roots with subsequent heavy galling of 2ll the con-
trols. The resistant plants which had shown these "minor symptoms" in the
scedling tests were ccmpletely free from anything which could be called real
gelling in every case when mature plant readings were pede two znd a half
months after planting in the tile beds. A few very smzll side galls were
found in a small percentage of the plants. These minor galls were so small
that it is difficuit tc sec¢ how such pilants could be classed as susceptible in
view of the very complete, heavy galiing of the contrcls. Seedlings from
thirty individual plant sclecticns were rerresented in this test,

The.classification of seedling tcmatoes segregating for resistance or
susceptibility to nematode root kriot has bteen complicated here in some cf our
tests by the appearance of numerous incdividuals with swollen root tips but no
severe galling such as cbscrved in the true susceptibles. In sore cases Lhe
rootlets would present a stubby appesrance duc to first swelling of the tips
anc then zbrupt termination of their growth. These symptoms in otherwise re-
sistant seedlings appeared to ve related to the presence of damping-off fungi
and possibly other orgenisms in some of the old infestec tomzto roots used as
nematode inoculum. In experiments with the contrel of damping-cff organisms
in partly rotted tomatc rcot knot material it was found that a yellow cupro-
cide suspension (50 gr. CuO per 500 ml. water) gave fair contrcl if the chop-
ped roots were immersed for 24 hours anc¢ then drained and allowed tc stand
with the copper residue on the material for two or three dazys longer. If the
condition of the rooct knot indculum was cuite bad with respect to decay of
the galls and canger of seedling losses from damping-off, it was found that
the yellow cuprocide was less effective than o hecat treastment in making the
inoculum szfe. This heat treatment consisted of a 4-hour immersion of the
inoculum in water at 38°C. or z longer period 2t the same temperature if the
chopped roots are helcd under humid ccnditions but not in a water bath.

Further experiments with this heat treatment of old galled roots are now
uncer way but the evidence to date indicates the existence of a wide enough
rzrgin between the hezt tolerance of our locally more cangerous damping-off
fungi anc¢ of the more resistant stages of the life cyecle of Heterodera
marioni to 2llow rood control of damping-off in badly infusted root knot in-
oculum withcut killing all the nematodes present. Susceptible seedlings ex-
posed to such heat treated inoculum showed uniform but delayed galling with
no damping-off :nd no swollen root tip symptcms. Controls showed heavy damp-
ing-off losses with greatly reduced¢ growth in surviving plants, An instant
cip in the yellow cuprocide suspension gave poor control of damping-off fungi
in the inoculum comperec with longer dips or with a combination cuprocide dip
and heat treatrent run simultaneously.
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Griffing, B. The nature of A rather critical examination has been
gene action determining completed of the relaticnships existing
fruit yield anc its among the three variables, yield of toma=-
components. toes, and components of yield, total num-

ber of fruits per plant, and fruit weight.

The resolution of a complex varizble into component parts allows at least
two objectives; (1) an examination of the relationships existing among the
components; a determination of the relative importance of these components
and how they fit together into different patterns in the synthesis of the more
complex variable such as yield, and, (2) a clarification of the genctic sys-
tem ir which gene models may be developed for the components and then com—
bined to give a gene model for yield.

The experimental material involves sixz inbred lines and all possible
F1's from these lines, The parents collectively exhibited tremendous ranges
of expression for all characteristics. At the two extremes were the parents,
L. pimpinellifolium hevins an average of 1287 fruits of .5 gms cach, and,
Matckhless, a variecty of L. esculentum, with an averaze of 16 fruits each of
142.6 gms.

The first problem was that of describing as exactly as possible in lin-
ear form the relationships existing between the threc variables. Beginning
with the arithmetic data which exhibited curvilinear, non-distinct relaticn-
ships, the first improvement was made by choosing a scale of measurement by
which the relationships werc linear. Various scales were tried including forms
of the logit, but the simple logarithmic scale gave the best results. Lincaer
relationships were obtained with this scale betwecn all variadbles and involv-
ing all parental and F7 data grouped togethcer.

The next step was to organize the experimental materizl into more homo-
geneous sub-groups. The first grouping isolated the parents as one set, and
all the F,'s as another. This accomplished two objectivs. First it allowed
the exact relationships of the parents to become evident. The exceedingly -
high correlations coefficients of rjp = =.989, = +.994, and r -.999
demonstrated how accurately a linear description mgs possible with éhe logare ..
ithmic transformation. These statistice also demonstrated that for these lines
log(fruit weight) is relatively more important in determining log(yield) than
log(number of fruits). The second objective was that it allowed 2 contrast of
the Fq relationships with those of the varents. The differences found were ob-
viously due to non—additively genetic effects generated by the heterogygous F
condition. The partitioning of the Fy volues into additively and nonndditive
genetic components was accomplished and it was possible to demonstrate exactly
the relative contribution of these two different types of genetic effects to
the Ty phenotypic statisties.

The last step in attempting to obtain as exact relationships among the
F,'s as possible was to group the Fy's into constant pareat groups (all Fl's
having one parent in common were put into a group labeled by the particulas
constant parent). With this procedure distinct relationships amongz the Fi!s
were found which approached tl:e exactness found among the parente. In these
analyses it was discovered that each constant parent group of Fy's yielded.
gstatistice different from those of the parents, and, again, these differentes
were due to the non-additively genetic effects. For example, the relative
importance of log(fruit weight) in determining log(yield) changed radically
but consistently. through all constant parent groups from constant parent
group (1) o (6). (Whererc.p.g. (1) had the smellest fruited parent as cpmmon
parent and c.p.g. (6) had the largest fruited parent as common parent). '

By the above techniques yield in tomctoes was broken down into two
simpler components, and the relationships leading to an integrated geng system
were developed., Much of the puzzling behavior of non—additively genetic ef-
fects, whose relationships were quite different from those of the additively
genetic effects, was clarified ond made interpretable with the gone models
which were cdeveloped in connection with the problem of describing tne rela~
tionships existing among the variables,
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Jenkins, J. A. Inheritance of While this subject has occupied teomato

size and shape cf Iruit. geneticists for severzl decades, progress

_ has been very slow. In the main this is

due to the lack of satisfactory methods for deazling with multiple-gene-detcr-
mined characters. Howcver, in part, the slow progress hes been due to the °
haphnzard choice of meterial for hybridization studies. It would seem logi-
cal to begin a study of size anc shape inheritance by surveying the distribu-
tion of tomoto varieties throughcut the world.

Cnly a beginning has been rmade in such a survey (Jenkins, 1948). Never-
theless o number of important facts have emerged. Prob:bly the most import-
tznt of these is that in areas of ancient cultivation (Mexico, Feru znd the
intervening countries), there are two main trends in the svolution of fruit
size anc shape. In the first of these, beginning with a small two-loculed
berry of one grem or less in weight, there has be.un a gradual increase in
locule size resulting in berries weighing up to 100 grams. Together with
this increase in lccule size, there nas been an increase in the size of the
seeds, the size of the plzcenta and most conspicuously an increase in thick-
ness of the outer wall of the locules. Accompanying the increase in locule
size there has been z gradual chenge in shape from sphericzl to ovel (i.e.
with 2 grecter polar diameter). Present evidence indicates thet the increase
in locule size has been due to the accumulition of many gene mutztions, the
tulk of which are recessive. The basic oval shape of the lazrger two-loculed
fruits may be further modified by additionzl mutant genes resulting in pear-
shcped and nipple-tipped tomztoes.

The second mzin trend in the evolution of the tomato fruit has been an
incresse in the number of locules. This multiplicstion of locules has re-
sulted in an increase in the equetorial dicmeter until ultimately the fruit
becomes kidney-shaped. In contrast to the incrcase in size of locules, the
increase in number of locules seems to have 2 simpler genetic besis. In some
crosscs the increzse in locule nurnber seems to be due largely to a2 single re-
cessive mutation, in other crosses there zre evidences of numerous modifying
genes. The fact that there ars mulbdlocular types with 211 sizes of locules
indicutes that there may have been severzl independent mutations to the mul-
tilocular condition.

In contrast to the areas of primitive cultivction, where the multi-locular
types have their locules rediating fron a fibrous, central plccenta there has
been 2 third evolutionary trend, which is larzely confined to the tomatoes of
the United stetes. In this third tyne the locules are irregular in shape and
scattered throughout z soft central placentzl region.

Crosses involving a representative sample of the cifferent types are now
under study #nd will be reported in grezter detzil 2t 2 later date.
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Terson, B, v E and Pollgcls - Bk, During the summer of 1948, a2 local gardener
Green Stripe (gs) - A new brought samples of an unusual fruit-strip-
characteristic ing mutation of a single plant occurring in

his garden, Seed was saved and plants

grown in 1949. All plants bred true for the characteristic. Unfortunately the
variety from which this mutant was obtained is unknown but it is believed to
have been derived from Gulf State Market. The type of striping differs from
that reported by Young and MacArthur (Texas Ag. Exp. Sta. Bul. 698, 1947) and
is thought to be a new characteristic. It appears to be caused by irregular
pigmentation of the inner epidermis. The affected layer has a high chlcrephyll
content as evidenced by the dark green stripes or blotches in the immzature
fruits of either the UU or uu type. In the maturation process the stripres or
blotches maintain their green color for a longer period of time than on the re-
mainder of the fruit. The pigmentation of the inner epidermis is sufficient
to prevent the exoressiocn of the flesh color through the skin, zlthough the
characteristic does not affect the flesh color per se.

In the mzture fruit of the R Y types the stripe appears gold in color.
The R y segregates produce a beige colored stripe in contrast to the pink ap-
pearance of the remainder of the fruit. The exterior color of the r y fruits
is a light translucent yellow in the normal and an opague golden yellow in the
presence of the aifected layer. 7

The characteristic appears to te irherited as a monorecessive, as shown
in the tarle, end has been given the gene symbol gs. It is highly probable
the complete recessive promotes @ high rate of mutation in the somatic cells
of the irner epidermis, whercas the heterozygous or homozygous dominant pre-
vents this expression. On the bazsis of preliminsry studies, from F, data,
there appears to bec no association of gs with the characteristics g, e, a,
and 1.

Segregation in the F, generaticn for normal
and green stripe fruit types

Normal iutant £ from
Kz for
Porulation No. Obs, izt o Cbs. Calc. bl

% 85 89.25 34 29.75 0.50 - 0.20
2 91 88,50 e 29,50 0.95 - 0,50
17 162 192.50 68 8% .50 0.20 ~ 0,10
Total 0.50 - 0,20
Leviation 338 250,25 129 116.75 0.20 - 0.10

Heterogeneity 0.50 - 0,20
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Lesley, J. W. anc¢ Lesley, A new simple recessive gene mutant of the
hergaret M. Cabbzge (cb), common tomato named "cabbage" with the
& simple recessive rutant : symbol cb cccurred spontaneously in our
that is conspicucusly cultures. The number and variety of ¢if-
pleictropic. ferences from normal sibs is exception-

elly great. Cabbage has larger, carker

green leaves, inconspicuous inflorescences, and fewer anc smezller fruits,

It hes fewer flowers per inflorescence znc fewer loculi per cviry. Unilo- 3
cular ovaries are more freguent in cebbzge. Fertility is greatly recucec.
Cabbzge has typiczlly the ciploic number of chromosomes. Its unfruitfulness
appears to be cue tc general physiologiczl causes rather than to chromosome
zbnormality. The cells of the spcrogenous tissue of the smzll anc often
shrunken anthers v: ry grestly in size. This size difference is continuec
throughout meicsis. In the large cdiplcicd pollen mother cells of cabbuge, the
nuclei anc¢ nuclecli are larger than in the smalier diploid cells. Apparently
the primary cause of inecreased nucleus anc nucleolus size is cell size rather
than increase in chromosome number or in satellite size. Luring the last
somatic division prececing meicsis there is a strong tendency toward totzal or
partial failure of cytokinesis in the mutent. This may give rise to large
pollen mother cells with two diploid prephase nuclei. In such cells recuc-
tion proceeds simultaneously in the two nuclei so that eight haploic micro-
spores are usually formec. But three cdiploic anc¢ twe hapleicd nuclei were
found in one cell, indicating that restituticn nuclei are sometimes formec at
Ayt or thereafter. Tetraploic¢ pellen mother cells cccur in the mutant from
tge fusion eof the two prophase nuclel of binucleate cells. In a cell with
twe diploic nuclei non-recduction may cccur in both. In one case ncn-recuction
appears to have occurred in a tetraploid pol‘en mother cell. Occasional
tetraploié¢ or binucleate aollen motiier ceils hazve been fcuncd in normelly fruit-
ful sibs of cabbzge. These are believed te be cue to incomplete cdominance of
the normal allele,

With scme single gene mutants of the tcmato have only one kncwn effect,
others are pleiotropic, using the term in the etymological sense of "in meny
ways or modes". The ¢y, or cdwarf mutation zffects numerous organs of the
plant snd was formerly known as a subspecies. The mutant cebbage is even
incre remarkable for the number anc veriety of differences from the normal.
This diversity of effects suﬂ[usts that the pleiotropy of cabbage may be
“zenuine" or ''gene-active!, using the terms proposec by Grursberg (Symposium
cn growth anc cifferentiation, Scc. Zxp. Biol. Cxferd,Englanc. 1948) and by
Acorn (Soc. BExp. Bicl. Ne. 2, 177-195, 1948).

The occurrence of a single gene - single effect relation in Neurospora
is evidence zgainst the existence of gene-active pleiotropy tut perhaps there
hes been & tencency to select mutants with single effects or to overlook
seconcary effects in this organism. In the case of cebbage anc of cwarf no
evidence suggesting that the pleiotropy is cue to scveral closely linked
genes has been fcund., Cabb:rge appears tc be a single gene mutant of somewhat
reducecd viability. The locus is in chromosome II1I, sbout 28 crcssover units
from y, the mutant gene for non-yellow skin ceclor of the fruit.

¥cGuire, D. C. Self-incompati- Self-incoxpatibility has been discovered

bility in L. peruvianum &nd in Lycopersicon peruvianum and established

its hybrids with L. escu- in six separatc colilections of the species
lentum (Summery of o type, nine of the veriety L. p. dentztum
Ph.D. thesis). anc one of L. p. humifusum. L. hirsutum

and L. glandulosum are also self-inccm-
patible. L. hirsutum ver. glabratum is self-fertile. L. cheesmanii, the only
cther known species of the section Ericpersicon, was not available for in-
vestigation.
In L. peruvianum progenies from controllecd crosses can be divicdec into
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two or four intra-sterile, inter-fertile groups. These compatibility re-
actions and thc reactions bctween the fertility groups and their parents and
grandparents agree in zll respects with the Kicotianaz scheme of oppositicnal
factors.

Fruits anc¢ seeds are set rarely zfter incompatible wmatings. Pseudo-
fertility scems to occur in plants that are slightly weakenecd by lack of min-
erzl nutrients.

Compatibility relations of L.esculentum, L. peruvianum, anc¢ their Fy; anc
Fo hybrics were stucied. The self-incompatibility c¢f the Fy is icenticel in
intensity enc oppzrently in nature with thet of L. peruvianum. The cbservec
relations can be explained by assuming that the S alleles of L.peruvicnum
prevent the functicning of identical S alleles anC ziso the zllele from L.
esculentum. In order te explain the fact that polien of the Fj anc most of
the Fp segregates will not functicn on styles of unrelatec plants of L. peru~
visanum, an independent action--pessibly by a2 cominent gene from L. esculentum
-- must zlso be assumed. In contrast to the action of the S genes, the secord
effect in the pollen is sporophytically cetermined.

According to cytologicel examination of incompatibly pollinated styies
znd stigmas, pollen germinates normally but the tubes zlways swell or burst at
their tips. Incompatible tubes rarely recach the bise of the style; most
grow less than { the length of the style. The grester inhibition of esculcn-
tum pollen on peruvianum styles might bte related tc the indepencent, sporo-
rhytically—cetermined incompatibility.

An understanding of self-incompatibity sheds light on the phylogeny of
the species of Lycopersicon. It also has a significant bearing cn the use of
L. peruvianum in the improvement of commercial tomatces. A method teo utilize
sclf-incompatibility in large-scale rroduction of Fy hybric¢ tomatces is sug-
cested.

kecGuire, D, C. Storage life As part of z program of hybric tomato seed
of tomato pcllen. rrecuction &t the University of Califcrnia

Collepe of Agriculture 2t Davis, the long-
evity of tomato pollen was tested under various storzge concitions. FPollen
was collectec by means of & buzzer device similar to that described by
Cottrell-Dormer (1945). In - few minutes this collector can collect encugh
rellen to supply a worker all dey. The question naturnlly arose whether i
pollen could be safely usec zll cay, cr nerhars lcnger.

A prreliminery test using the rarents inveolved in the hybric cross
f'varson (msp) x Pennhesrt was mede,

It was found th:t rcllen stored in an cren viel in the full micdsummer
sun still set a2 few fruits on the thirc zfternocon after the merning of col-
lection. No fruit was set lzter by this pcllen.

Other lots of pcllen, stored uncer various concCitlicns, procducec fruit =z
imuch longer period. That stored over CaCly in & refrigerctor rroduced fruit
cn 504 of flewers pcliinated (five cut of ten flowers) 35 cays after ccl-
lectien.

A more cereful test wes made the folleowing year, using as female plunts
Szn Harzano (229) and as pollern parents a foubled-harloid line of San Farzano
§2:72)

A guantity of pollen wes ccllected three months betfore the start of the
test, in order to lengthen the effective time span of the experiment. Each
of the subseguent batches of peollen was collected on ¢ single morning end
theroughly mixed before cividing intc steorage lots. Three such collections
viere mace, six days epart, the ccllections being kert serarate in sterage.
This was cone to recfuce the effect of rendem fluctustions of weather by sume
ming results of cach storage cendition 2t given rollen ages.

Storage temperatures were 0%, 10° anc 20°C. At each temmerature one lot
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of nollen was stored in @ looscly-capped vial, ancther in a sealed vial con-
teining CaClp. Contrcl pellinations with fresh pellen were mace ezch time
any exrerimental poliinations were mace. Precauticns were taxen tc recuce
the effect of variation between emale rlants.

Pcllen viability was measured as per cent of rlowers that set fruit, ancd
as number of secd per fruit. It may herc be notec that this 1s an absclute
measure cf the effectiveness of rcllen, not achievable in germination tests
in vitre. Ten flcwers were pollinatec at each treatment with cach 1ot of
~cllen. Pcllinations were at three-Cay intervals fcr a month, then weekly
fcr twe menths, then menth:yuntil the olcdest pcllen wes a year cld,

it each temrerature pollen stcrec in low humidity (over CaClz) procuced
fruit znd secd long after that in high humicity (1l:osely carrecd vial). The
lcwer the temperature of storage, the lenger the life of the pellen. 4All
samples retainec their ability to stain in acetocarmine regarcless cof their
capacity tc procuce fruit.

Decline of ability of : given sample tc set fruit and seed seemed par-
allel, though many sampleus set a few parthenocarpic fruits before ccmplete
failure,

Pollen ccllected curing a periocd of unfavorable weather (hot an¢ dry
wincd) haé¢ a much reduced viability beth initially anc in storage life, which
wes ccmparatively short. Cvules (or cvaries) also showed reduced fertility

c¢uring unfavorsble weather.

Pcllen stored uncer the best concitions of the experiment (0°C. end low
humicity) produced fruit after a year in storage but the practiczl limit for

secd¢ production agpears to be six menths,

Using these conciticns onicn pollen has been vicble after twe months,
anc. rollen of Lycopersicon peruvianum over three menths.

Pocle, C. F. Apnlicaticn cf the In. brecding. for:ihigh ascorbicracid we.are
cenvergent improvement mesthod  using a2 rlan of prececure similar to the
to ascorbic acid ccntent. convergent improvement, or couble back-

crcss, technique of Richiey and Sprague.
Twe divergent series cf seclecticns have been establishec by backercssing to
beth parents irem Fy of the cress 2958 x Pg (hirh weight low ascerbic, 3-
way Cisease resicstant x low weight high asceorbic disease susceptibtle--cb-
teinec from Yeager). Between the Fy (first convergence) and the seconcary
5 1 (second convergence) the hest judged single plant in each divergent se-
lection was self-rollinzted for two successive generations. Second conver-
gence was mace in a screenhcuse where multiple cross pellination was made
between ticse plants in each of the twn scries which rerformec best with the
characters of the non-recurrent parent.

Since it is possible to raise almost three tomesto crops annually, and
scasonal variation in fruit size anc¢ ascorbic zcicd ccntent is high, it is
¢ifficult to know exactly how much progress is beins made on the cdifferent
convergences. However, the two parents tc the original cross are rlanted
with each test anc when comparison is made between the rerformances of the
cerivative lines with the parents from step to step, it is apparent that
censicdereble pregress is being macde in the direction of cembining commercial
size with cisease resistence anc increasec yield of ascorbic acic concentra-
tion. Trencs observed tetween the seconc an¢ third convergences are indi-
catec in the tabie zttachec.




-

TGC iteport Lo.l

1951 RESEARCH NCTHS

Yield at '
seconc '
converg- '
e s Yield from progenies backcrossed to the two
(January ! divergent parents. (August 1950)
1950) !
1
Weight  Ascorbia Wt. Ascorbic
grams giedd sl Total Fruit per acic
per mg Nature of Yield per fruit meg
fruit 100 gma backcross (grams) plent (gms.) 100 gm.
1
& 1
15 1 45.0 35.6 1+ $=1 x Ty plant #116 73817 =37 35.6 L8.6
: ¥ lORG 4330 BN 36.6
1 5-1 x 2958 (lost)
1
1 10-7 x Pg plent #20 = 1384 49 28.2 L8.6
MO VIR BeLy Qg plant #25 T3etT 35 FoeR L8 .2
! plant #178 140 49 29.4 L6.4
£ 35.9 3.0 X= 89 29 30.4 9.0
t 10-7 x 2958
' plant #83 2744 36 76.2 o 3 7
' plant &L ERE-C 53 89.4 85.8
! x=13¢1 24 56.4 29.1
1
P 27 WO PPRh %=1185 46  25.8 3.4
2858 61.9 26,9 1 2958-10-n 283 4 €5.9 26.1
1

X Ccesignab selected plant
X dssignstes mean value cf

Rick, C. ¥. Linksge relations
of j and 1f (linkage group V)

Generztion J Lf
Backcross 145
Fy 716

populstion

Part of the tomatoc breeding program at
Lavis is concernec with the problem of

shattering ancd subsecuent loss of fruit.
It hes been suggestec that the j gene, which eliminztes the pedicel joint and
easy abscission of the fruit, might be incorporatec to acdventage.
availzble varieties and stocks, however, it was found that
cerry Jj also carry 1f, which causes extreme preliferation of shoots and is
otherwise undesirsble. A search for j Lf individuals was then ccnducted in
BC and Fo generations segregszting for these genes with the following results:

o g Ry ¢ A

G b 0 222
(411 in coupling phzse)

0 0 137

zll thos

Total
282
939

In checking
e that

The first point of interest is the very short linkage distance between
J anc¢ 1f. According to BC therc is no crossingover, according to F,, about
1%, the difference between the twc probably not being significant,
amount of c.o. is much less than the velue indicated vy Young «nc hmacArthur
(Texas A.E.S. Bul. 698, 1947), which accorcing tc lincar map distznce is about

10%.

But the

The second point desls with the absence of j Lf crossovers, the pheno-
Since a special effort wes mace to find this re-
combination, it is very doubtful whether ¢ny such irdividuals would have been

tipe especielly sought here.
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overlooked. If they are equally as viable as J 1f -- and there is no apparent
reason why they shoulé not be -- one would expect about 6 per 1,000 in tsngg.
The probebility that ncne woulcd ke found in a population of 939 is 0.994
0.0035. This discrepzncy might be explained in severzal ways involving letnzls,
zlthough vach regquires several rather unlikely &ssumpticns.

In recent correspondence, Dr. L. Butler has kindly transmittec his fig-
ures for j and 1f. They alsc indicate 2 low crosscver figure, but include
some j Lf individuels. At the same time, J 1f is about three times &s fre- -
ngnt as j Lf,a difference that is prob:blv signlflchnt because large numbers
are involvead. Although j Lf thus seems to be viable, its reducec freguuncy is
nevertheless unusual.

The writeriiould be very gratecful to have seed of any stocks that eare
known or suspected to ke j Lf.

ick, C. M. Trisomic analysis of The primary trisomics of the tomato are
linkage groups VI anc VIII, being stucdiec in several aspects. They
are being classified according to mor-
phological type, in which they differ extensively. They are being identified
with their corresponding linkage group by appropriate breeding tests. ULr.
D. %. Barton is collaborating in the program by identifying in pachytene the
extra chromosome of each primary trisomic type. After these three phases are
completed, an attempt will be made tc evaluate individual chromosomes for -.
theircontribution to quantitative economic characters. Up to the present time,
the genetic analysis has been completed with eight triscmic types and nine
ilinkage groups, ¢nc scven trisomics have been identifiec cytologically.

Until the trisomic types have been described, a complete progress repert
of the other work here would not be very meaningful. It is appropriate, how-
ever, to call attention tc datz that seem to indicate a condensation ef linkage
groups VI and VIII. into a single group. Lutescent (1) was used as & marker
for group VI cnd +thc anthocvanin deficicdney a, for VIII. The trisomic con-
cernad herc carries tle no*p“ological type number "3",

In the F, ot type 3 homozygous for L x diploid 1, the segregation wes
92+: 10 1, lutescent comprising 9.9% 3.17 of the fammly. In other familics
grown urder the same conditions segregation for 1 was 479+ : 135 1 (22.0 x1.7%
lutescent). In the same Fo none of the 38 nlnnts that were trisomic type 3
were lutescent, whereas for other genes segregeting in the same family, 11/38
trisomics were d; 10/38 were c; 8/38 were r; and 7/38 were y. Type 3 is
therefore trlsonlc for the chromosome that benrs linkage group VI.

The evicdence for group X is as follows. Since 8o cannot be scored in the
field at levis, the anelysis was limited to seedling segregztions. The F2 of
type 3 homozygous for A, x diploid §2 included 153+ and 34 a2, the latter com-
prising 1€.2 * 2,83 of the family. In families not_descending from type 3 the
segregstion was 390+ : 154 25 (283 * 1.9% a 3 X2 test of all femilies in-
dicates the following: the heterogeneity for all families taken together
is significant at the 0.02 level, whereas for all families excepting the one
involving type 3 it corresponds to a P of 0.2. The Fp for type 3 disturbs the
homogeneity of zll other familics segregating for as anc differs significantly
from them. The deviation, furthermore, is in the direction of a trisomic se-
gregation, but is not so marked zs might be expected. The evidence is not so
conclusive as for 1, yet it strongly suggests thet trisomic type 3 corresponds
alsc to linkage group X. Further tests are in progress.

Trisomic analysis can further tomato genetics in scveral ways, but es-
pecizlly bty providing an absolute separation of the linkage groups. It is
worthwhile to detcrminc as soon as pcssible whether any additional gene groups
establishec by absence of linkage with other groups need to be consolicdated.
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Rick, C. . ¢nd Robinscn, Jesnctte Luring 1950 work was completed on the in-
Six new mutents zifecting iiower heritance, morphology, functioning of
structure ancd fruitfulness. pollen and gynoecia, and other tests con-
ducted in an attempi to ascertain the
causes of unfruitfulness of these mutants. Under field conditions cach is
highly unfruitful. All have the normal diploid chromosome number, zné with
the cxception of Cl, each behaves as if determined by z single recessive gene.
ap (apetglou—y L3L16-9 Ver. rarly Senta Clara. Corolla segrents
izbly, but usurlly greatly reduced. Since anthers are alsc recuced, po.
scarce and¢ nonfunctionel, this mutant is generatively mele-stcerile.
(cleéstob;mpus) 4LL1.50-8L Var. Szn lLargano. Incomplete cominant.
Corolla segments of CllC'I do not separate from each other either in late bud
stzge or at cnthesis :nd Zre significantly smaller than normal. The complete
unfruitfulness of this homozysote can be explained by (1) leck of hormonal
stimul: tion szdequate to prevent preumature sbscission of flowers and (2) fail-
ure of anthers to shed pollen. Corolla segments of the heterozygote usually
separate slightly and the plants usually bear z few fruits. Expression of
the florzl charzcter is rorc intense in the winter greenhouse than in the
field. Although the possibility thet anthers fail to shed pollen has not been
entirely ruled out, the czuse of unfruitfulness of the heterozygote has not
been clearly demonstrated.
cls (cleistogamous) 47L2-185 Ver. 3en karzano. In respect 4o its partial
opening of flowers clpcls resembles Cly +, but differs in being completely re-
cessive, having leaves of modified shanc, dgerker green color and shorter in-
ternodes. Flowers zppear nearly normel in the greenhouse but vegetztive char-
acters remein distinct. This mutent is potentially fertile, but since anthers
usually fail to shed pollen it is mecheniceslly msle-sterile. It offers some
cromise s s male sterile for mass hybridization.
ex (exserted) 47L2-191 Var. Sen Herzanc., The only opperant deviations
of this mutant arc the grecstly celongsted style anc consequently exserted stig-
ma and high ovule sterility. In zbout 30% of the flowers stigmes do not
emerge and styles are twisted and curlec within the cnther tube. The pro-
jection of the stigmz tends to prevent self-pollin: tion of the exserted flowers
enc cen account for the observec unfruitfulness. This mutant secms to differ
from the one describec oy Currence (Proc. Amer. Soc. Hort. Sci. L4:403-406.
1944 ) in the variable expression and the determinction by z single gene cf the
former,
pi (pistillate) 44L50-137 Var. Oan Marzanc. The flower is modified in
many ways. OStamens, except for occasionsl rudiments sre sbsent. Corolla and
chlyx segments are attenuate. Pistil is ususlly distaded znd often adncte to
adjacent organs. Inflorescences resemble 1f in alweys continuing growth as &
ngetat ive shoot.

Vg (vegetztive) 46L2-171 Var. San hinrzano. All paris of the flower are
reduced in size anc number znd are ususlly so grestly modified that they ere
scarcely recognized &s flowers. Althoush potentially fertile, this mutant is
highly unfruitful because the flowers are teco greatly cdeformed to permit nor-
mal self-poilination.

(2 complete zccount has been submitted to the American Journel of Botany)

s
ecn
-

5B

Roever, V. E., Hybridizing tomztoes With the though that pollen in tomato out-

without emasculztion. crosses might show & grezter vigor than in

selfings, outcrcsses were made on the var-

iety Recd Jocket without cmasculction. This vericty is potato-leaved and long-
styled. The Red Jacket planting was isclzted by at least 500 feet.

A line of John Baer wzs used as male parent. Pollen of this mzle parent
was useC in hand pollinctions on Hed Jacket. ZIZach flower was pollinated twice
et ¢n epproximately 24-hour intcervzl. Flowers were pollinated between 8:00
anC 10:00 A. k. In a1l instcnces the first pollen epplicetion was made on
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Ireshly opened flogifs as indicated by the pale yellow, turgid, open corolla.
Hetural pollin: tion reliecd upon ! the selfing and sibbing that occurred.

Seed from crossed fruits was planted. Hybrids were easily determined
in the early seedling; stoge since the potato-leaf character is recessive to
the normel. A random count of 1739 seedlings showed that 542 or slightly over
thirty-one per cent were hybrids.

This limitec trial suggests that it would be practicasl to procuce hybrid
secd without emasculation if a marker cheracter such os potato leaf or green -
stem is utilized ond if the femazle parent has ¢ stigma that protrudes zbove
the enther tube or is at least flush with it.

The mzle line uscd in this test was not & vigorous parent. It niey well
te that & more vigorous mzle parent particularly one with strong pollen tube
srowth woulc yield & hicher percentoge of hybrid seedlings by & tendency to be
prepotent.

Sén, . K. A time «nd spuce szving Forty-eight secds are sown in each wooden
methed of greennhocuse culture. flat (15 x 10 x 3 inches) contzining well
(pert of a Ph. I. thesis) manured scil with a thin layer of sznd on

top. Ten dzys after sowing, the soil over
the ungermineted seecs is gently disturbecd, waich helps some of them tc ser-
rindte. SecC coats of a few wesk scedling 2y hzve to be removed by dissec-
tion, ctherwise these secdlings die, being unsbie to shed their secc cosat.

Taree or four weeks ofter sowing, the seedlincs are transplanted to three inch

pots, which are then placed in woodern fizts contzining sand, ten pots per flat.

The scnd holds additicnal water, which keeps the pots moist. About half a

teaspoonful -cf Gaviotz fertilizer is zdded tec ezch pot after transplentation,

and repectec twice at interveils of azhout z menth, once hefore flowering end
egein after fruit setting. Two tiaspoonfuli of fertilizer are sprinkled over
the sand in the wooden flats. Cften the roots emerge through the hole at the
bottom of the pots and sprecsd within the sardte obtiin more nutrient. The
plants con be kept erect by tyin: them to small bamboo stekes fixed within
the pots. The flowers shoulc be shsken with a buzzer, a2s scon as they open to
insure self pollination.

As soon 2s the first fruit is set, the stem apex beyond the infloresence
is pinchec¢ off. Only two fruits are allowed to grow on each plent. All side
krenches zre removed as they appear. Diseased plants are transplanted to six
inch pots, to keep infection from spreacing, ané to provide them with better
survival conditions. About five tc ten per cent of plants in different cul-
tures grew slowly zné in & few plants the first infloresence c¢id not set fruit
These plants were removec with their pots to new flats, placing enly six pots
in each to provids more space.

Sen, N. K. Chromoscrie aberrations. Two isochromosomes were found at the dip-
(part of Ph. D. thesis in pre- loic level: one fcllowing formalin treat-
paration for publiczticn) rnient (curly-leef mutant) znd the cther
following amuoniz treatment (dark-green
mutent). The two arms of the isochromosomes puirec with each other or one of
the arms paired with the homologous er:m of the normel chromosome to varying
lengths. Unpaired segments cf toth chrorosomes either reuained single or show-
ed sore non-homolosous pairing in the chrometic zones. At diszkinesis the iso-
chromesome appearecd rinjis-shapeC if a chiasmc occurrcc hetween its two arms,
and in half the cells thc chiromoscnies of thc heteromorphic pair were present
as univalents.,
JAccorcing te Sorton's riap of the pachytene chromosomes, the isochromosome
cf the curly-leaf rmtant was composce of the twe long arms of chromesome 9,
anC thet cf the cderk-green mutant ¢f the lons zrms of 8.
The curly-leaf mutant was characterized hy its slow growth, curling of
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leaves, light-green color, thin stem, small fruits with dark-green radiating
bands and pollen abortion. The dark-green mutant had dark-green leaves with
few hairs and greater pollen sterility. The curly-leaf disomic mutant pro-
duced (i)normal plants, (ii)curly-leaf secondary trisomes and (iii) curly-
leaf cdisomes, the last in an extremely small percentage.

The curly-leaf trisome had comparatively thicker leaves than the disomic
mutant, semi-compound infloresence and smaller fruits. It procuced (i) nor-
mal plants, (ii) secondary trisomes and (iii) primery trisomes.

Another morphological mutant appeared following ether treatment, charac-
terized by its slow growth, thin stem, long internodes, elongated rachis,
greyish-green color and pollen abortion. Lagging chromosomes were occasional-
ly seen at meiotic anaphases. The elongate-leaf character was inherited at a
low rate with production of trisomes. The elongate-leef trisome had 2-3
loculed, oval, nipple-tipped fruit.

A study of inheritance of one of the several morphologicelly and cyto-
logically indistinguishable semi-sterile plants showed that pollen steril-
ity factor was transmitted et 2 low rate. These plents may have either a
small deficiency or a haplo-lethal nmutant gene.

Sen, N. &. Chenmiccl mutegenesis., FPollen which had been moistened in cny way

(part of a Ph.D. thesis) faileé to function on the stigme. Conse-

cuently it was trezted with the vepor of

someé chemicals which heve an appreciably high pressure at room temperature.
Formalin, ammonia, x:cetic acid, ethyl alcohcl, amyl alcohol, ether anc chloro-
form were selected to include protein coagulants, acids, bases ond fat sol-
vents. Some of these¢ cherdcels heve heen claimed to be nutegenie. Later,
nitrogen mustard was inciuded.

For the vezpor trestment, thc pollen grains were obtained on a cleazn dry
slide by shaking flowers with = buzzer, collecting from at least three to
four flowers of cdifferent plants. The glass slide was then held on an in-
clinec plane, ané lightly teprecd to spread the pollen uniformly in a single
layer. An aqueous solution cf the cheric:l wss used for the treatment. In
the csse of fat solvents like ether, chloroform #nc zmyl alcohol, an emulsion
wss made by churning the mixture in en electric mixer immediately before a
treatment. The slice was kept above the level of the liguid by setting it on
siiall glass rods. The inner rim of the petri-dish was smesred with vaseline
to prevent ciffusion of chemicsl vapor. The petri-dish wcs kept at 25%, five
minutes before starting the treztment, so thet the air insice would be sat-
uratec with chemiczl vapor. The slide with the pollen was then placed inside
the petri-cish by raising the upper lid from one side. Duration of exposure
wes varied, so tht the chemic:l coulc penetrate the pollen to different de~
grees. Several concentrations of cach chemiczl were triec. The effect of ex-
posing the pollen grains to chemiczl vepor was observed by germinating them in
reidified sugar, ager ond gelatin mediun (8 gms. of sucrose, L gns. ggar and
4 ems. of gelatin in 100 cc. of water - Larlington anc LeCour 1947). The
mecium was acicified with tartaric zcid to 0.005 normal acicdity, which was
founc to help germination of tomato pollen.

Al% ?he ?hemicals tested were founc to inhibit pollen germinaticn when
treate§ in high cosages. The cause of such inhibition might be cue either tc
forga?lon of lethal genes or cue to too crastic changes in the chemical com-
position of the cytoplasm. A sublethal dose, where zbout ten per cent cf the
?Fiated pollen germigated, was found to very within a narrow range for the
§1¢ferent concentrations of a chemical. The exposure time for the sublethal
cose of & chemical veried with the concentration.

: Fruits were obtained when pollen trcated st the sublethal doses was ap-
pliec to emasculated flower bucs. Pollen treated at doses thzt inhibited ger-
minatlon on the artificial medium, produced fruit in most cases. So the sub-
lethal doses for fruit setting were determined directly by pollineting many
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flowers with the different concentrations of each chemical. This indicates
that pollen which fziled to germinate in artificial medium, did so on a more
suiteble medium of stigmatic fluid.

Kethyl bis (B-chloroethyl) amine hydrochloride was used for the nitrogen
mustard treatment. Ten milligrams of the compound was dissolved either in
five or in ten miliiliters of distillec water #nd tzken up in & hypodermic
syringe. Sodium hydroxide wes put in petri-dishes, one s=t heving 5.5 cec.
solution of C.005 L., anc the other set had 5.5 cc. of 0.01 N, alkali., The
gless slide centaining the pollen grains was placed within the petri-cish as
described above and then 5 cc. of the sclution was injected into the zlk-li
from the hypodermic syringe. One of the set thus received 5 mgm. of the com-
pounc¢ and the other 10 mgm., in 10.5 ec. of solution. Thc petri-dish wes
sheken for some time to increasc reaction between the salt =ncé the alkali, to
form the zctive volatile amine. The pollen grains truated for 2 definite
teriod were epplied to emasculzted buds of the testur stock. Enough pollen
was appliec tc ensurc fruit setting, since fruit setting was found to be very
irregular even in lower doses when limited quantity of pollen weas used.

iutagenic effects of the agents were measurec by deteriinztion of haplo-
lethal scgregetions in the Fj. Only nitrogen rmustard wes significently ef-
fective in procucing haplo-lethal Fy plants at the rate of rbout 8 per 100.
CGf the other chemicals tested formalin and ammonia may prove to be mutagenic.
Pollination with limited pollen seems tc give an incresse in mutation fre-
quency. If the limitec pollinztion technique is combined with study of popu-
lations larger than those used (2 to 40C) it may be possible to obtain signi-
ficant statistics for foruelin and ammonia.

-

Walker, L. Lycopersicon-Cyphomandra In the course of z study of the trans-

grafts in relztion to increase in mission of tomatc canker (Phytosnonas

fruit size in the tcriato. michiganensis (£.F.S.) Bergey et. zl)
Prof. P. A. Ark of the livision of Flant

Fathology, University of Celifornia at Berkeley mnde reciprocazl grafts between
Lvcopersicon pimpinellifolium (Jusl.) kill. &¢né Cyphomancra betacez Sendt.
In one cuse, in which L. pimpinellifolium wes used as stock, mn acventitious
shoot of the stock procuced ifruit :bout twice s large as ungrafted sister
plants. This incroeasced fru-t size was retained through severzl seed generz-
tions.

Thrcce possibilities suggest themsclves as explanctions fer the origin of
the large fruited line: (1) the Cyphorandra scion czuscé o mutation in the
tometo stock which wes expressed somaticclly and was transmissible; (2) such
2 mutation occurred in the te:stc stock indepencdently of the graft; or (3)
the original sced of the tomcto culture contained both large ¢nd smzll fruited
genotypes. y

Two kinds of experiments werc sterted te detcrmine which pessibility is
most likely. First, cn attempt was ncde to induce an increase in fruit size
by grafting tetween tomato and Cyphomendra. A large nusber of reciprocal
grafts using both pimninellifclium anc zn esculentum variucty with Cyphomandra
were nmzde. To ¢ate there is no evidence thst Cyphomandra hss any influence
on fruit size of the grafted tomatoes or on their orogeny.

Secondly, zn investigation of the genetic differe¢nces between the large
and smell pimpinellifolium lines was begun. Reciproczl crosses were made and
the Fy which had the lerge fruited linc as female parent was bzckcrossed to
both parents and wzs also grown to give Fp seed. 1In 1950 a field plenting was
mede waich includec both perents, both Fy's, Fp znd the two backcrosses.

A preliminary study of the 1950 field dszta shows that the pzrent lines
differ by meny genes, each with & small effect, as there is no evidence of
segregstion into discontinuous classcs even in the backcross generstions. The
mean fruit weight of F; is somewhat less than the midparental value and the
other generstions have rcans below that expected on the basis of strictly ad-
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ditive gene action. In other words, potence is in the direction of small
fruit size which indicates that &t least many of the genes for large fruit
size are recessive., It is therefore extremely unlikely that such a large
number of recessive mutaticns could have zrisen in the adventitious shoct
either as 2 result of the graft or spontaneously. It is even more unlikely
hat the original shoot from the stock could have been homozygous for such
mutztecd loei.

Since the history of the original pimpinellifolium seed lot is somewhat
obscure, it could and very probably did contain sowme seec of a large fruitec
pimpinellifolium line from Peru. Thus, all the evidence is consistent with
the assumption that the seedling used in the original graft was genotypical-
ly large fruited.
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FiRT II  DIRECTORY CF KEWBERS

Andes, J. 0., Agriec. Expt. Sta., University of Temnessee,
Knoxville 16, Temnessee.

Frojects: BREreeding for resistance to Fusarium wilt, wvarious leafspots,
fruit rots, late blight, and Verticillium,

Andrus, C. F., U. S. Regional Vegetable Breeding Laboratory, Sox 177,
5t. Aindrews Branch, Charleston, south Carolina.

Projects: (With ¥. W. Hills and Margaret S. henapsux) 1. 3Sreecing for re-
sistance to Alternaria, Cladosperium, Fusarium, Fhytophthora, Septoria,
and Stemphylium; muitiple resistiznce. Also assemble stocks with resist-
ance to other diseases for use of collaboraztors.

2. DBreeding for improverent in higher productivity, maximum smooth-
ness combined with large size and mmaltilocular structure, supericr color,
particularly of the lecular jelly, high ascorbic acid and high solids and
% dry matter.

3. Genetic investigation of: Green stem (seedling), green jelly,
pigrented seed, linkage between Fusarium wilt immunity and resistance to
collar rot and Leafmeld,

Jarham, Warren 3, with Ellis, L. E., Tepartment of Horticulture, University
of Horth Carolina, Haleigh, N. C.

Projects: (1) to develor late blight resistant tomato varieties that are
suitable for growth in the higher elevations of western Horth Carclins
where late blight is so destructive almost every year; and (2) to develop
southern bacterial wilt resistant varieties that are suitable for growth
in centrsl end eastern dorth Carolina. Alceng with the breeding pregram,
the inheritance of resistzrce to these twe diseases will be studied,

Sarton, Donmald :/. 103 Geneties Dnilding, University of Hissouri
Colurkia, idissouri.
Projects: (1) Crtozenetic effects of Xrsy and Ultraviolet irraciation;
(2} ertclogiezl identification of tomato trisomics; (3) linkage studies.

Bohn, G, w. United States lorticultural field Station, Box 150,
La Jolla, Celifcraiz,

Projects: (1) Selection for fertility and fru’t size in AN L. esculentum
anc¢ 4} L. esculentum x L, pimpinellifolium; (2) selection for ccld tol-
erance &n¢ other characters in 2% material. (3) The transfer of germ
plasm from L. hirsutum anc¢ L. peruvianum into L. esculentum.

Coswell, Victor i., United States Department of Agrieulture, lant Industry
Station, Beltsville, Harjylend,

Bowers, John L., Departiient of Horticulture, lississippi sState College,
State Cecllege, idssissippi.
Frojects: Selecction ant freeding Tomatces and = Study of the Effect of
Iifferent Culturel iiethods on Yield and Quality of Fruit .

Erock, R. D., Division of Plant Industry, P. C. BSox 109, City,
Canberra Austrelia.
Projects: (1) Dreeding for resistance to Fusarium Wilt. (- .) Breeding
for resistance to doot-knot nematode.
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Crown, a2lph T., Placuemincs Parish Zxperiment Station,
Diamonc, Lowisiana
Projects: PBreeding Lo combine the resistance to such diseases as Larly
Blight, Lete Dligit snc Grer Leaf Spot wath high production and earli-
ness of other werictias

trown, S. v., Genetics Division, University of Ceslifernia,
Berkeley, Czlifornia

Projects: (1) Attempts are made to grow recessive lethals uncer sterile
cunditious by mutritional supplements to Hoagland®s sclution. Techitlguss
have been worked out for growing seedlings on liguid medium in tubss a
third filled with glass beadz, topped by & thin layer of glass wool. Illu-
rdnation is provided in the lanoratorv by fluorescent lights. In the
greerhouse, the cotylefons of the mutants turn yellow-green and the seed-
iings persist for ﬂhny dars with 1little or no growth. In the tubes,
growth proceeds sorewhat bevnﬁn thn cotyledon stzge ané the mutants become
necrotic rné cie rapidly. { progenies from irradisted pollen zre
grown for seedling mutants, detngls oroduced are saved for mutritional
tests. OCther tymes rre¢ beinz used for lirksge studies in the hope of
building up stecks with good markers expressced in eerly development, &=
well es enlarging the linkage maps. (3) Cytologiesnl studies arc being
made of the origin and nzture of the chromocenter in tapets]l nuelei in
the hope of getting better understonding of the netertchrc&utln—llﬁe func-
tion of the chromstiec zZones,

Brown, :alter H., Uepertment of Horticulture, University of Illincis,
Urbena, Illinois.
Frojects: (Collszborating on wrojects with w. A. Huelsen.

Bullard, I Z. T., Branch Ixperiment Strtien, Undversity of Idasho,
Perme, Idzno.
curdicy Allan 3., Peportzent of igronony, Universily of Arkansos,
Feyetteville, hrkanses.
Projects: (1) Behavior of diploids derived from haploids. (2} Poly-
genetics of heterosis. (Sce article on pages )

Sutler, L., Lepartment of Zoology, University of Teoronto,
Toronto 5, Canzda,

Projects: (1) _The inheritance of fruit size. Lota nrs being worked over
cnd seeds ceccudcted for ;. eriticnl test to find out vhether the apparent
linkspges between size genes #nd certezin ocuaslitotive charscters cre valid
linkesges or merely pleiotropic effects. (2) Gene action, Preliminary
experiments cre being eorricd out with the two types of green stem g (27)
angG 21 fgzj to study their effcets in grafis -nd chimeras. (3) Linksge
relations,

it

Cennor, Crson 5., (in coll-borstion wita V. Waddoups)
United Stoutes Depertment of Agriculture, Utah Agricultursl
Sxreriment 5+=t10n, Logen, Utzh.
Projects: (1) The development of curly top resistent tosrtoes, #nd {2)
te develomment of Verticillium resistent tomztoes.

Chanasyk, Viector, Deportuent of Agriculture, zxperimentcl Ztation
Beaverlodge, Altcg,Cznoda.
frojects: To develop an early variety with the sbility to set fruit and
mature under low temperatures in cprroxinmetely sixty days from planting
in the field,
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Currence, T. ii., Division of ilerticulture, University of liinnesota,
Department of Agriculture, University Farm, St. Pzul 1, kinn,
rrojects: Activities zt present are mainly cevoted to problems that relate
to commercisl usc of heterosis. Combining a2bility of wvarietles, transiar
of sterility to certzin varieties =nc¢ use of the Fo generztion zre being
studied. We are zlsc making and testing numerous crosses,

Dempsey, Wesley H., (Grocuste Student) Division of Truck Crops,
University of California, Davis, Celifornia.

Denby, L. G., Vegetable Deportment, Department of Agriculture,
Experimental Stestion, Summerland, B. C,, Cenada,

Projects: (1) To develop verieties of extrenme carliness and hizh quality,
adapted to shipping zs mcture greens or semi ripes, (2) To breed mid-
scason vorieties, characterized by heavy yields of high quality fruit
suitsble for conning, but even in this case, earliness is at present and
important factor, for the growers preler to shiop their early fruit to the
fresh merket, end the later fruit to the cannery.

wmert, E. ., Depsrtuent of Horticulture, University of Kentuckys
Lexington 29, Hy.
Project: Testing of varietics, porticularly those of Ponderosa type that
will set well uncder summer conditiens,

Epps, Jemes 1., Wwest Tennessee mxpericent itetion,
Jackson, Tennessee.
Project: Resistznce to Fusearium Jilt, leaf ciseasses 2nd fruit cracking.
Fineman, Zola V., 1105 lieshburn ave. XK.,
iinnespolis, :iinnesota

g

inlay, ¥eith ., Institute of hAgriculture, University of liestern
Australia, ledlands, Austrzlis,
“rojects: (1) Resistcnes to spotted wilt and Fusarium wilt., (2) Hybrid
vigour and its comu.ercizl utilizetion,

Flory, W. 3., The Zlandy .xperimentzl Farm, University of Virginia,
Bovee, Virginie,

Frezier, W. A., Cregon 3tote College iiperiment Strtion
Corvallis, Urcgon.
Frojects: Breeding for (2] fruit setting sbility, (b) earliness, o
(c) cuelity, znd (d) discase rusistsnce. The letter cctegory is very
ill-defined at the moment.

Gilbert, J. C., University cf Heweii, College of igriculturc,
Honolulla 14, Heawzii.
Froject: Breeding (Suec clso D. L. ilcGuire) for resistance toc nematode
root kmot,

Grezham, T. C., Depertment of Horticulture, Ontario Agricultural College,
Guelph, Canadr.
Project: Improved metiiods utilizing heterosis.

Griffing, Bruce, DLcpartaent of Genetics, Iowa Statc College "
Ames, Iowa.
Froject: Inheritance of cuantitztive charzeters. (sce pege 7 ).
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Hardin, K., Gezry. ®klshoma
Project: Preeding for iind, drought, heat, disease resistance and early

maturity.

Hargrave, . D., DLepartment of Agriculture, Frovineial Horticultursl Statien,

Erccks, Albertz, Canada,

Frojects: (1) The procuction of a dcterminzte tomato earlier in moturity
then Sounty, with the same shane and relative size, but of better colour.
Also attempting to cztalogue seedling cherecteristics of the parental
=aterial so that hybridity can be cdetermined shortly after germin iion.
(2) Search for male-sterile plants in large blecks of selected parental

matorial.

Harrison, A. L., Flarnt Disszse Laborstory, Texas Agriculturz]l Experiment
ctation, Boute 3, Yoakum, Texszs.

Troject: Freeding for resistance to: (1) Fusarium wilt, (2) Coller rot,
(3) Root-knot, (L) Grey spot, (5) Tlosscn-end rot, (&) Puffing. (Listed in
ordag of importance with reference to amount of work being conducted on
them).

Hel=zel, Fzul E., issocizted Seed COrowers, Inc.,
Franklin, Indiana.

Holmes; F, 0,, Thz ilockefsller Iinstitute for Hecdiezl Researeh,
66th Strect ond York Avenue, Mew York 21, 4, Y,
Projeect: Resistance to virzl disecascs.

Hornby, C. A., Department of Horticulture, The University of British Columbia,
Vanecouver, Can:da,

Huelsen, W. &., Upiversity of Illineis , Agricultural Experiment 3i:-tion,
Urbana, Illinois.
Projects: Production of wvorietics with high resistance to Fuscerium Jilt.

(2) The ascaptation of strains to prairie conditions. The first needs no
cxplanation, but the second does. C(rdinerily v:rietics during cry, hot
years tend to run aloost entirely to vine with very little fruit. This
seems to be due to 2 combinatlion of hot nights and relatively high nitrogen
in the soil. Verieties have been isolated which produce wcll under these
conditicns. (3) Crossing :n¢ sclection for cuality factors.

Isbit, Arthur, Department of Horticulture, Hiehigsn Steote College,
Bast Lensing, kichigen.

Jerkins, J, &., U[Civision of Cenetics, University of California,
Berkeley, Ccliforniz.
Project: Geneties znd Zvolution of the Cultivated Torzto with special in-
terest in the (z) inheritance of size and shape diffurences, (b) inheri-
tence of carotencid differcnces.

Johnstone, Jr., Frencis E., [Lerartment of Horticulture, The University of
Georgia, Athens, Georgie.

herr, &, h., (Collaborating with L. L. Bailey end L. Tutler), Horticultural
gxperiment Station, Vineland Station, Cntario, Cznada,
Froject: Isclation of ihe various genes for resistance te :nd immunity
from the vericus races of Cladosporium fulwum,
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Kihara, H., Laboratory of Genetics, Kyoto University,
Kyoto, Japan.

Lars®n, R. E., Lepartnent of Herticulture, The rennsylvania State College,
State College, Fennsylvania.
Projects: (1) Usec of steriles in production of hybrid seed. (2) Embryo
size and its relationship to hybrid vigor in segregating generations.
(3) Combining ability in tomato lines. {4) Inheritance of quelitative
and quantitative characteristics.

Lesley, J. W., University of California, Citrus Experiment S5St.tion,
diverside, Califormia.
Erojects: (1) (with R. K. Soost} OCeneties of intersmecific hybrids of

L. esculentum x L. peruvianum var. dentatum. - Special attenticn is being
paid to the behavior of so-e nf the recessive mutants of esculentum when
introcuced into centatum, (2) {with J. T. liddleton) Verticillium resist-
arce in hybrids eof L. eseulentum x L. zeruvianum ver. dentatum and L. e. X
L. hirsutum. (3) (with iargaret !'. Lesley) Cytology of tauato races dif-
fering in satellite size, and cytology of several meiotic irregularities
in races of L. esculentum and L. peruvianum.

Lewis, D., John Innes Horticultural Institution, Zsyfordbury,
Hertford, Herts., England.
Projects: (1) Investigation of the "logue" or "Jack" character. (2) In-
duction of male sterile piants for their use in hybrid procuction. (3) The
irheritance and selection of inflorescence size.

Locke, L. F,, United States Department of Agriculture, Scuthern Great
Flains Field Station, Woodward, Cklshoma.

heGuire, Dongid C. (with J, Gilbert), University of Hawaii, Collsge of
Agriculture, Honolulu 14, Hawaii.

Projects: (1) Breeding for resistance to tobacco mcsaic virus. (2) Com-
bining disease resistance - Two metlio6s are being followed: The production
of Fl hybrids, combining of commereial or near-commercial lines ecarry
desired resistances; ancd combining lines homozygous for resistances early,
then breeding up to commercial value. (3) Breeding for Bacterial 4ilt
resistance. (L) Procucing T ] nybrics - e field survey of hybrids of var-
ious commercial lines.

kHagruder, Ror, United Stites Eirart“ert of agriecuw’ture, Agricultural
desearch Administroticon, ashingtor 25, D, C.

HMeriota~-Trias, F., University of TPucrtc fico, Agriculturzl Experiment
Strtion, Bio Fiedrss, T, .
Froject: To develop by breecin- and sclection varieties of tomatoes suitable
for locel azné export markets; and especizlly adapted for growing during
the late spring and surmer months,

iiikell, John {with J. C. #iller), Horticultural fesearch Departmert,
Louvisians Stzte University, Raton Rouge 3, Louisiana.

riohr, Hubert C., Derart:ent of Horticulture, Agricultursl and iechanical
College of Texas, College Station, Texas.

Projects: (1) Development of =z variety resistant to southern blight fro- sz
cross invelving a line of Lvcorersicon pimpineilifolium which shows good
resistance to this disease. (2, Inheritance of fruitfulness urder high
temperatures.
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Morrison, Gordon, 3Burgess Seed and :lant Co.,
Galesburg, [ichigan.
Projects: {1) Breeding new verieties. (2) Improvenent of existing
varieties by selection. (3) Utilization of hybrid wvigor.

Munger, . ., Department of Plant Breeding, Cornell University,

: Ithaca, lew York.

Projects: (1) To develop a tomato variety with the earliness of Zarliana
ancé the more desirable fruit characteristies of later varieties. {2) To
develop varieties with resistsnce to cracking, desirable fruit size and
cclor, and maturity with Stokescale or earlier. (3) To develop market
varieties with greater firmness of fruit which will perwmit handling of
fruit which has been azllowed tc become morz mature than it is harvested
at present.

Konnecke, I. L., [Department of Lfgriculture, Lxrerimental Etation,
Lethbridge, Alta,,Canaca.
Froject: DBreeding for sdarted canning toietoes of determinate type.

Udland, Bartin L., DLevartment of Hortieulture, The Pennsylvania Stzte
College, Stete College, Tennsylvania,

{unsworth, L. F., Department of Agriculture, Zxperimentel Station,
Harrow, Cntzric, Canaca.
Project: Breeding of a varicty or varieties as carly as or ecarlier than the
ZSounty and particularly suited to the distriet.

Perry, Bruce A., Hinter Carden Sxperimcont Station, Texas Agricultural
Experiment ltation, linter Hawvun, Texas.

Projectsil) Breeding of large-fruited lires for suaser production. (2) Dev-
elopment cf = variely or varieties with multiple resistance {esmecielly
to Fusarium ecollar rot, and gray loafsrot)for spring and fzll end for:
both cenning and shipping.

Faddock, Llton F., BDotany Department, Chic Stnte University,
Columbus 10, i{hio.

Flaisted, Hobert L., Division of Truck Crops, University of Czlifcrnis,
Devis, Califernie {CGracuste Student).

'oole, C. F., University of Hawaii, Collegc of Agriculture,
Bonolulu 1k, if=waii.
Project: Iimprovement of ascorbic acid content.

Pound, Gienn S., Departient of Plant Fathology, The University of Wisconsin,
College of Agriculture, kadison 6, Wisconsin,
Projects: (1) GCZreeding for an early maturing camning wariety. (2) En-
vironmental factors reloted to defoliztion discases.

Powers, LeRoy, United States Department of igriculture, Horticultural
Field Station, Cheyenne, Wyosdng.
rrojects: (1) Brecding for earliness, yield, end gquality. (2) lnheritance
of carliness of mezturity znd size of fruit.

dicherdson, . V., DLivision of Horticulture, University of iinnesota,
Depertment of Agriculture, University Farm, St. Psul 1, iinnesotsa.
Froject: UDifferentizl pollen tube growth. (Fh. L. thesis nrcblem).



TGC Report Ne. 1 1951 LIRECTORY CF IEBLRS 286

Rick, C. ¥., Livision of Truck Crops, University of Celifcrmia,
Davis, ﬂaﬁi;cr11a.

Projects: {l} (with D. .., Barton) iworpholozy, genetics, and cytology of
the primary trisomics. (See Research Kote on page ). (2) Cytogenetic
relations between Lycoperszicon species, especially the nature of the ster-
ility barrier between L. esculentum ané L. peruvianum. (3) Technicues tc
facilitate the production of Fy hybrid seed and (to a limited extent)
testing performanece of several Fl hybrid ccmbinations.

Hoever, &, Z., West Temnessee Experiment Station,
Jackson, Tennessee.

Projects: (1) {.a"or, Development of greenwrap types for tie Tennessee
deal. (2) (linor) - Develorment of better commercial early types.

(3) (HEinor) - Develorment of types that tend to hold mature fruit off the
ground.

-

Senison, R, 7, Department of Botany and Planmt Fathclogy, Purdue University
Lafayette, Indiana,
" Projects: (1) CDreeding for disease resistance. (2) Breeding for in-
creased vitamin content, especizlly vitamin { and betz-carotene. {3}
Genetic determination of caroterne and other flesh plgrents

Schermerhorn, Lyman G., IDepartzent of Horticulture, Rutgers University,
few Brunswick, iew Jursey.

Schultz, J, H., UDepsrtment of Horticulture, Forth Dakota Agricultural
College, Fargo, lorth Lakota.
Project: (Purnell 153) Breeding for eerliness, yield, size, quality,
ascorbic acid content :id disease resistance.

Scott, G. .., Associated Seed Crowers, Inc,
kilpitas, California. :
‘rojects: BEreeding new vorieties. Improvement of existing verieties,

Sen, iirad K., 1/6 Golam id. Roac {first floor), Islirhst,
Calcutta 26, Incia.
Projects: (1) Cytclogy of chromosomzl zberrations. {2) Chemiczl muta-
genesis. (See part 1.)

Skirm, Genrge W., F. 5. vcodruff & Sons,
Bilford, Comnecticut.
Froject: “?nlurtlon an¢ maintc nance of commercial stocks of tomatces.

Snith, P, G., [Civision of Truck Crops, University of Czlifcrnia,
Lavis, Cailfornia
Projects: Breeding for resistance to Fusarium wilt, recot-knot nematode,
and spotted wilt,

Soost, Robert K., Citrus Experiment Stztion, University of California,
Riverside, Cslifernia.
Projects: (1) Ircar?ar:tler of fusarium resistance into early morket
omatoes for the desert-velley acreas. (2) [Losage effects of Wo in tri-
somics, triploids, cné tetraploids. (3) Inheritance of fruit color =nd
incompatibility in backcrosscs of L. gsculentum x L. glandulosum.
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Stair, Edw. C,; Purdue University, Schoecl of Agrieulture,
Lafayette, Indizna.

Projects: (1) Dreeding (in both greenhouse and field tomatoes) for better
yields, cclor, znd uniformity of size, better foli=zge for protection from
the sun, =nd disease resistance cspecizlly for fusarium wilt znéd cla-
dosporium. (2) Levelopment of = number of hyhrids.

Stark, Francis C., Departsent of Horticulture, Universiiy of larylerd,
College Fark, iaryland.

Stevenson, £. C., Department of lorticultures, FPurcue University,
Lofayette, Indiana.
Project: Hybrid toustoes &nd improved varieties for early zarket and
canning,

Tegier, C., Tegicr Freres,
Valence-Sur-ithone, France.

Projects: (1) Breeding for earliness (especizlly in first 3 clusters) and
for irproved shipping quality. (2] 3Sreeding for resistanoe to discase:
especizlly milcdew (Chytcphtors infestarcs), virus discases, drought =nd
shoulder cracking.

Tomes, I. L., Department Botany =nd Flz=t Fothology, Purdue Uniwversity,
"N Lafayette, Indiznz. ;
Projects: Collaborating on prejects with R, W. Semson.

walker, Larrell, Livision Guneties, University of Celiforiia.
‘* Berkeley 4, Crlifornia.

*
Projetts: (L) Stock-scion influence on fruit size. (2) Variation in dip-
loids derived from hapleids. (Ph, L, Thesis).

Walter, Jamcs K., Box 878, kanatee Stntion, University of Floride,
‘Bradenton, Florida.
Froject: To coubine s quickly 2s possible 211 of the ciscese resistesnces
aveilable in & few varieties of to.zto meeting the high horticultural re-
quiremﬂntg of cur Florids green w?ap market.

Whzley, W. Gordon, The Plint Resvareh Institute, The University of Texas,
Austin 12, Texas. :
Prcjects: (1)} An extensive morphologiecal, anatomiesl, and physiclogical

survey of the growth and development of one inbred line of tomato,
(2) Genetic c¢iffercnces in the responses of torato roots to thiamin,
pyricdoxine, and nizcin zndé other substances in culture. (3) (In colla-
boration-with ¥. V., Brown, Ch:rles Heimsch, G. S, sbidezu, and A. E. Lee)
The preparation of o surmery of scme selected data having to do with ver-
ious aspects of the growth and develooment of the tomato plant.

wortman, Sterling, The iiockefeller Foundation,
Loundres L5, Hexico 6, D. F., Eexico.
Project: BEmrhasis on adaptability te locsl growing conditions in tomato
producticn areas, tclerance to high 2nd low temperztures 'nd drought and
disease resistance, '

Yeager, A. F., Agriculturel Experiuent Stetion, University of New Hempshire,
Durham, Hew Hriapshire.
Project: Breeding for extreme earliness, blight resistcnce and high ascorbic
scid content.
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York, Thomas L., LCe-artment of Plant EBreeding, Cornell University,
Ithaca, New York

Young, P. &., Tomato Disezse Laboratery, Route L,
Jacksonvilile, Texas.

Projects: 1) To develop commercizl tomatoes with resistance to Sclerotium
.rolfsii causing southern blight. (2) Tco improve tomato selections (re- -
cent hybrics) with I-allele for resistence to Fusarium wilt. {(3) To dev-
elop green-wrap tomatces with resistance to cracking. (4) To develop
green-wrap tomatoes with resistance to catfacing. %5} To test inheri-
tance of new genetic characters of tomatoes,

Young, Robert E., University of Massachusetis, hAgricultural Exreriment
Station, Field Station., Waltham 54, lizssachusetts.
Projects: (1) Breeding tomatoes for use on the trellis as is practiced
* in this section with a particular interest in resistance to cracking and
the use of hybrids. (2) BEreeding of greenhouse tomatoces.

Downes, Jr., John L,, DLepartment of Horticulture, iest Virginia University,
Morgantown, West Virginia.
Project: (with M. Gallegly) Breeding for resistance to “hytophthora
infestans consistent with retention of desirable horticultural festures.
No lines of L. esculentum or species hybricds tested have shown resistznce.

Huskins, C. Leonard, (with John Wwoodard), Eirge Hall, Department of Botany,
The University of iisconsin, iMadison 6, Wiscensin.
Project: The effects of sodium nuclezts on tomatoes.

Gabelman, Warren H.,, Dedartyemt of Horticulture, Universiiv of Wisconmsin,
Hadison 6, Wisconsin,
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R DESIRED STCCKS

STCCKS AVAILAELE

Source

Andrus, C. F,

Barton, D. W.

Bohn, G. w.

Bowers, J. L.

Burdick, A. B.

ho. of Stock Description
25084-1-1 Lark pigmented seed
25124-1-2-B Dark pigmented seed
G35 Green seedling

Translocation stocks (seed of selfed heterozygotes):
T2-12; Ty 9-12; T3-8; 17-9; T5-7; T, 9-12.

2N and LN stocks of L. peruvianum, L. pimpineliifolium,
anc the Lammark and waltham Forcing varieties of L.
esculentum.

F; (4¥ L. esculentum x several collections of

2N L. peruvianum)(viability uncertain).

Genetic marker stocks and progenies from 6-8 repeated
backcrosses to Lanmark, Uniform Globe, Oxheart, and
Fonderosa foliowing crosses of these varieties with
fusarium resistant L. pimrinellifolium.

(See¢ in storage at Cheyenne, Wyoming. Probably
viable).

M54 Resistant to Sclerotium rolfsii;
derived from VZLL2-23
(L. pimpinellifolium x L. esculentum)

Haploid D=y ca. 15 years old
Haploic pimpinellifolium 1947
038  hgadir 4 gm, Fruit, semi-
wild, from Morocco,
F‘ A.
179 San karzano aa 7 Probably ajay mutant
001 2n Ex-Haploid D-y Seed from original

doubled shoot, i.e.
DBl 1 DBL, also.

002 2n Ex-Haploid D=y DBL,

003 2n Gx-Haploid D-y IBL

004 zn Ex-Heploid D-y LBL,

005 2n =Zx-Haploid D~y LBLy

006 2n Ex~iaploid dy LELg ? Lindstrom,1940

007 2n Ex-Heploicd D=y DBL, (DBLy highly
sterile)

008 2n ix-laploid D-y DBLy (DBLy highly
sterile)

The following list of stocks are all LEL generation (seed from the ori-
ginal callus shoot) from the Haploid pimpinellifolium. Somatic meristems
were examined for the chromosome nurber given under rems~ s. Cases where two
chromosome numbers are given were probably periclinal ch..asras. The cause
of seed production on 12 and 13 chromosome haploids has not been determined.
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Stock
Number Description Chromosome number
180 DA I-1 12-21,
181 DA I-2 2L
182 LA I-3 24
183 DA I-4 2
184 DA I-6 2L
189 DA II-1 2L
190 . DA II-2 24
191 DA II-3 2L
192 DA II-4 2L
193 LA 1I-5 13
2C1 I I-1 12-24
204 DB II-1 2L
205 L 1I-2 2L
206 Lz I1-3 24
209 IC I-1 2
210 oC I-3 2L
212 DC 1I-7 1
213 LC I-8 12-24
214 ¢ Ii-1 12-48
215 IC II-2 : 2L
216 LC II-3 L&
217 LC I1-6 2
218 LC 1I-7 24
222 OC 1II-1 2L
227 Do I-1 i3
228 DE I-2 2
230 LE I-4 12
232 I II-1 2L
233 Lg II-3 2L
236 DJ I-2 12
237 IK I-1 48
Butler, L Genetic stocks developed in collaboration with the

late J. .. lacArthur, including the following genes
in many but not all combinations: a or 2,;, al or ap,
br, bk, lu, ¢, 4, d2ordm, gor b, £, H, 4, L, 1F,
m, mc, B, n¢, 9, p, L, S, SB, U, W, Wi, Wo, wt, Xa,
and y.

Cannon, C. S, Most of the ctocks collected by H. L. Blood in South
America. Ctocks of special merit are those which are
resistant to Verticillium albo-2trum and those which
are resistant to the curly top virus.

Currence, T. ¥. Hany stocks and numerous crosses.

Frazier, W,.A. HES 4402 or C3C 12 Wide calyx and resistance to
cracking (see article on
page 5 ).

Hoover, Max . ixtensive tomato accessions of the

Plant Introduction Station Division of Plant Explorztion and
Iowa State College Introduction are maintained. A list

Ames, Iowa of available tomatc stocks is published.
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Jenkins, J. A. 170 Gi~ ¢ = ¥ ol & - 4
171 G -f-i-L-H-ay-dy-ut
234 GG -c-l-u-H-g,
378 G ~p-9=-g~z-F
767 br -c-j-1f
Rerp,- i, A. Vetomold Cfyq
Vil Cio
Stirling Castle Eigc
Vulcan Gty - Cf..
V-469 2
Fl01 o e
Larson, R. E. 1025 - 1 - 50, Gh28-2 4, - e S e B e
1025 = 1 - 50, No. 4-29" r -"¢c - 33 -1 ~-u - ps
Functionally
sterile Pennred Uu-wh=j=-1f «mc - ps
1025 - 1 - 50, ko, 17-168 d -r-y+c-1-gs
1025 - 1 - 50, No. 4-85 d -¢c-ps

Functiorally sterile (ps ps

Stokescale,

) lines of Rutgers,

enc¢ Indianz Baltimore

Lewis,

D.

L. pimpinellifolium {red-fruit)

mw

1

Genetic stock

(yellow fruit)

Bl T Tl B Rt 4
Several English varieties

Inbred strains of 4ilsa Craig

(=1

Riecky C. M, LA9L L. hirsutum (seed from plants in wild at Canta,

Peru)

L4102 L. peruvianum (seed from plants in wild at
Rio Supe, Peru)
LA118 L. glandulosum (seed from plants in wild at Canta

Peru)
LA125 L. pimpinellifolium {see¢ from plants in wild at
Trujillo, Feru)

2-72  Gan iiarzanc pure line derived from haploic by
colchicine treatment
2-31 liale-sterile Pearson (ms,)
2-121 lzle-sterile San Mzrzano (ms )
2-132 lele-sterile San Marzano (mslo)
2-165 Ttiale-sterile San ilarzzno (mSlB)
2-175 lale-sterile darllhna (mslh)
2-69 Dialytic (d1)
2-171 Vegetative (vg) (cescrlntlon on page 15 )
2-191 Exserted (ex) ( LN 15 )
Sehul®z i J. Hi Founcdation seed of 15 or more vericties developed at
the K. L. Station. Also a considerable number of
breeding lines of value in general objectives in the
station breeding projects
Skirm, G, W. Stocks of commercial varieties
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Yecager, A. F.

3

Young, F. i,

STCCKS DESIRED

Rick, C. M.

L

1287 OF 3% :0KB

High-yielding stock of Indiznz Deltimore strain
cherccterized by gigentism, low fruitfulness, and
dense foliage

Smzll~fruited varieties: Ailsa Crzig, Rebrige,
‘tonor, Woodwerd's Sensation, Zxport Danemark,
Roi Humbert, San }arzano, Cerise, Poire, Groseillc
i:ediun-fruited varieties: Perpignen, Lermance,
Ferdrigeon, rerveille ces warches, Reine des hativas,
AKlice Roosevelt, Pierrette :
Varieties with large fruits:
grosse marzichere, lL.arglobe,
Ferfection, #sikzdo ecarlate,
hetive grosse lisse

Rouge grosse, Liouge
Erezk-o-dzy, Trophy,
Poncdercsa, Blanche

Genetic stocks : éd -2 ~-¢c-1~-r-y
S Tl Tl S A
iz ny of the genetic stocks described in

Texzs A.5.S. Bul, 698

Any line that is jeintless but not leafy (j-Lf)
(sce note on page 13 )
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