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PART I
RESEARCH NOTES

Ancora, G. In vitro plant regeneration from leaf cultures of Lycopersicon esculentum Mill. (submitted by K. Sree
Ramulu)
The cultivar Vesuvio, often used in the crossing program involving the diploid and triploid clones of L.
peruvianum (Ancora unpubl.), was used for the in vitro cultures of leaves to analyze the morphogenetic behavior of
leaf tissue.
The cotyledonary and fully expanded leaves, excised from three week old plants, were surface sterilized in
70% ethanol for 10 sec, immersed in sodium hypochlorite solution (4%) for 20 min, thoroughly rinsed in sterile water,
cut into three or four pieces and cultured on the medium (termed here as GA) containing macro and micro elements
of Murashige and Skoog (1962), vitamins is in B5 of Gamborg et al (1968), sucrose 3%, agar (Difco Bacto) 0.8%,
benzyladenine 10-5 M and indole acetic acid 10-6 M. The pH of the medium was adjusted to 5.8 before adding agar.
The cultures were maintained in a growth chamber under alternate light (16 h) and darkness (8 h) at 25°C.
After one week, some of the leaf explants showed cell proliferation in the subepidermal layers. Afterwards, very
compact calli were produced, and shoots appeared on their surfaces. After transferring these calli with shoots to the
same medium (GA) freshly prepared, many plantlets with roots developed. Until now, ten plants were available at
adult stage for cytological analysis. Among these plants, six were diploid and four tetraploid.
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Ancora, G. In vitro plant regeneration from stem internode cultures of hybrid, Lycopersicon esculentum Mill. X L.
peruvianum Mill. (submitted by K. Sree Ramulu)
The self-incompatible diploid hybrid of L. esculentum cv. San Marzano Baldoni X L. peruvianum (S1S4),
previously described by de Nettancourt et al. (1974), was used for invitro cultures of stem internodes to analyze the
morphogenetic behavior and to produce tetraploids, which can be used for analyses on the compatibility behavior
and on the relationship between the genetic elements governing self-incompatibility and unilateral interspecific
incompatibility.
The stem segments taken from below the floral branches of plants grown in the greenhouse were surface
sterilized in 70% ethanol and subsequently immersed in sodium hypochlorite solution (4%) for 20 min. The explants
of approximately 1 cm in length were cut from stem internodes and cultured with intact epidermis on the medium,
gand 1 + coconut milk + kinetin (for details on the composition see Sree Ramulu et al. 1976). The pH of the medium
was adjusted to 5.8 before adding agar.
The cultures were maintained under alternate light (16 h) and darkness (8 h) at 25°C. Under these cultural
conditions, there was callus formation and shoot regeneration. When these calli with small shoots were transferred
to the GA medium used for L. esculentum (see preceding note), plantlets with roots developed. Both diploid and
tetraploids were regenerated.
The results on the tissue cultures of L. esculentum and of the hybrid show that the degree and extent of
polyploidy in vitro tend to increase with the increasing age of the cultures or under particular hormonal regimes, e.g.
quantitative ratios of cytokinin and auxin, as has been found for L. peruvianum (Sree Ramulu et al. 1976; Devreux et
al. 1976; Ancora et al. 1977).
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Ancora, G., F. Saccardo, M. Cappadocia, D. de Nettancourt, M. Devreux, and K. Sree Ramulu Further studies
on the hybrid of Lycoperiscon esculentum cv. San Marzano Baldoni X L. peruvianum.
Attempts are being made, through a joint effort at the Casaccia Center near Rome andat the University of
Louvain-la-Neuve, Belgium, to obtain progenies of the self-incompatible hybrid L. esculentum var. San Marzano
Baldoni X L. peruvianum (S1 S4) which was produced through embryo culture by de Nettancourt et al. (1974). The
work aims at: 1) the elimination of the self- and cross-incompatibility barriers which prevent the use of the hybrid for
tomato breeding, 2) the production, through anther and microspore culture, of haploids and homozygous diploids
recombining certain portions of the genotypes of the two parental species, 3) the induction of amphidiploids and the
analysis of their incompatibility features.
In this report, we outline briefly the results recently obtained with regard to: 1) the production and analysis of
back-cross progeny of the 2n esculentum X peruvianum, and 2) the breeding behavior of diploids and tetraploids
derived from the cultures in vitro of anthers and stem internodes from the hybrid.
1. Backcrosses of hybrid to L. esculentum
Altogether 15 different cultivars of L. esculentum have been used as pistillate parents in crosses with the
hybrid. After several hundred pollinations, 3 fruits containing a total of 12 viable seeds were obtained; each fruit
derived from a cross involving a different cultivar of L. esculentum as pistillate parent. The 12 plants were, as
ascertained by pollen stainability, fully fertile: 10 expressed self-compatibility and the other two were selfincompatible. These 12 plants are phenotypically very different from one another and combine morphological
features of the hybrid and of the parental esculentum cultivar.
No fruit and no seed were obtained when the hybrid was crossed as pistillate partner to the 15 esculentum
cultivars.
These results indicate that:
The incompatibility barrier which prevents esculentum pollen from growing through the styles of our hybrid is
extremely strong.
It is possible, through a choice of appropriate esculentum partners used as pistillate parents to by-pass the
post-zygotic barriers which normally prevent the production of viable seeds after pollination of esculentum stigmas
with hybrid pollen.
2. Breeding behavior of diploids and tetraploids regenerated from the hybrid
To date, 27 diploids and 18 tetraploids, regenerated from the in vitro cultures of stem internodal segments,
and 2 diploids obtained from anther cultures (Cappadocia et al. unpubl.) have been submitted to self-pollination
tests, reciprocal backcrosses to the hybrid and reciprocal sib-crosses.
The diploids are male and female fertile, but self-incompatible and reciprocally cross-incompatible with the
hybrid.
The tetraploids, as ascertained through staining tests and numerous test crosses, express relatively high
pollen (more than 60% stainable pollen) and ovule fertility but are self- and cross-incompatible. No evidence
whatsoever was obtained which could suggest that SC and SI alleles, when combined in a diploid hybrid pollen
grain, interact with one another to produce the so-called competition effect and the subsequent breakdown of the
incompatibility character which occurs in diploid S-heteroallelic peruvianum pollen (de Nettancourt, 1977).
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Atanassova, B. Comparative studies on the morphogenesis of longistylic and normal tomato cultivars and lines.
The studies were carried out on the following tomato cultivars and lines divided in accordance with the
anther/pistil ratio into three groups: I, with longistylic flowers - GCR-66, GCR-115 and Hera; II, with styles almost on the
level of the pollen tube - BC-2, line 7/3; III, with styles 1.5 to 2 times shorter than the stamens of line XXIV-13.
Observations focused mainly on the following stages of tomato morphogenesis (after Poloumordvinova, 1962,
and Kuperman, 1972): VI stage - buds with a size of 1.0 to 2.0 mm; VII stage - buds with a size up to 3.0 mm; VIII stage buds just before anthesis; IX stage - flowers in bloom.
At the VI stage the style of both longistylic and normal tomato flowers is 1.5 to 2 times shorter than the stamens,
i.e. no differences are evident in the development of the three groups. At the VII stage a strict individuality of
morphogenesis is observed in the various cultivars and lines. The styles of GCR-66 and GCR-115 suddenly grow very
fast and by the end of that stage are at the level of or above the pollen tubes. In BC-2 at the same stage the style reaches
about 2/3 of the stamen length, while during the IX stage in the blooming flowers it is almost equal with the top of the
pollen tube. In line XXIV-13 until the end of the IX stage the style grows more slowly than the stamens and at the time of
anthesis it reaches 1/2 to 2/3 of their length. At the end of stage VI the style of line 7/3 is about 1.5 to 2.0 times shorter
than the stamens, during the VII stage its length equals the length of the pollen tube and the situation does not change
until full bloom. It can be assumed, therefore, that at the end of stage VI and the beginning of stage VII in the longistylic
cultivars and lines some enzyme or growth substance is activated which stimulates the fast growth of the style. Such an
enzyme or growth substance either does not exist or is not activated in cultivars and lines with normal flowers.

Avdeyev, Y. I. Inheritance of resistance to concentric fruit cracking.
Resistance to concentric cracking was studied in hybrids of the susceptible line G-A-8and the resistant variety
Mashinny. The plantswere grown in the glasshouse, where temperature was about 23° C. The plants were watered when
the partial loss of foliage turgor was visible. The soil medium was a mix of 24% light loam and 76% sand; sulphatechloride type solination was used.
Resistance to concentric cracking in F1 and F2 is incompletely dominant (see table below).
If monogenic determination of inheritance of resistance to concentric cracking is assumed, the expected number
of heterozygotes in the F2 should be 50% of the total number or 42.5. Account must be taken of the background
performance of the heterozygotes, as indicated by the fact that 43.8% of the F1 plants had cracked fruits.
Accordingly, 18.6 F2 heterozygotes (43.8% of 42.5) are expected to have cracked fruit. The number of cracksusceptible F2 homozygotes expected is 25% of the total, or 21.2. But since penetrance to susceptibility is not complete in
the susceptible parent but approximates 95%, the expected number of cracked susceptible homozygotes must be
corrected to 20.1. Thus, under the actual growing conditions, if the monogenic hypothesis is accepted, 16.8 + 20.1. = 36.9
plants with cracked fruit are expected, and the ratio of plants with cracked fruit to those without cracked fruit should be
46.3 : 38.7. The actual ratio observed was 49 : 36, which fits expectation well (X2 = 0.345; 0.75 > p > 0.50). The
hypothesis is confirmed and action of a single incompletely dominant gene is indicated. The symbol Rc is proposed for
resistance to concentric fruit cracking of this type.

Avdeyev, Y. I. The lethal mutant of tomato.
A spontaneous lethal mutation related to ala/alb-type mutants has been discovered in the variety Shtambovy
Malinovy.
The germination of mutants is normal. The mutants cease growth after the appearance of cotyledons, which
at first have normal green color but turn to yellow and white, starting in the middle of the lamina. The first and
second true leaves emerge without chlorophyll and the plants wither 15-17 days after germination.
The segregation observed in var. Shtambovy Malinovy was 141 mutants and 412 normal plants,
corresponding to a theoretical 3:1 ratio (X2 = 0.074) with an associated probability of 0.95 p 0.75. The mutant shows
heterosis for early yield. The F1 exceeds the normal homozygote in total yield by 10.4%, in the first harvest by
25.7%, and in red fruits of the first harvest by 59.2%. Differences in size of plant and in mean weight of fruit do not
exceed 2%.

Cirulli, M., and F. Ciccarese Influence of light intensity on the phenotypic expression of Tm genes.
The type of reaction of tomato to the Tobacco Mosaic Virus (TMV) depends on the resistance genotype of
the host and the virulence genotype of the pathogen. However,. environmental factors may condition the expression
of tomatoes possessing Tm genes. It has been reported by Cirulli and Alexander (1969) and by Cirulli and
Ciccarese (1975) that Tm genes are temperature-dependent. In the course of our studies on TMV resistance of
tomato we found that factors other than temperature can also affect the reaction of Tm genes to TMV. Results are
reported here on the influence of light intensity on the tomato/TMV system. Tests were carried out in the
greenhouse at 26oC. Three light conditions were tested: I) reduced greenhouse light (7,000 lux at 11 a.m.); 2)
normal greenhouse light (14,000 lux at 11 a.m.); and 3) normal greenhouse light plus supplementary artificial light
(30,000 lux at 11 a.m.). Reduction of light intensity was obtained by covering growth cabinets with cheesecloth.
Additional artificial light was provided by HLRG 400W Phylips lamps. Near-isogenic lines of Tm-tomatoes were
used. Plants were inoculated at the 2-leaf stage with a 1:30 dilution of TMV infected plant sap in phosphate buffer.
The TMV isolates that were used in this test are reported in Table 1.
The percentage of diseased plants, the time interval between inoculation and symptom appearance, and the
type of symptoms were affected by light intensity (Table 2). Generally, light intensity hampered the induction of
disease symptoms by the three isolates of TMV on susceptible and on Tm-resistant tomatoes. The systemic
necrotic syndrome induced on Tm-2/+ and on Tm-2a/+ hosts by isolate C-217 at 7,000 lux tended to be substituted
partially at 14,000 lux and totally at 30,000 lux by systemic chlorotic spotting.

Daskaloff, Hr., M. Konstantinova, K. Moinova Inheritance of soluble pectin content in tomato fruits used for
processing.
In 1977 and 1978 the soluble pectin content was studied in tomato fruits of a 7 x 7 1/2 combination diallel
cross, the parent cultivars and lines of which were suitable for processing. Fruits of P1, P2 and F1 were analyzed.
Results obtained show that soluble pectin content, which is determined by genes directly controlling the
ability to synthesize, is a hereditary character. In lines BS-2 and I6 a negative correlation between the Wr + Vr and
soluble pectin content exists, therefore, the high values for that character are evidently determined by dominant
genes. In the remaining parent cultivars no correlation is observed, a fact indicating the presence of dominant genes
which act in opposite directions (Table 1).
Figure 1 indicates that the inheritance of soluble pectin content in F1 is mainly overdominant. The d/a ratio of
dominant to additive parameters is considerably larger than 1 but with a negative sign, which substantiates the
assumption of negative heterosis. This interesting fact requires to be further explained in connection with the
economic value of the parental cultivars and lines used in the diallel cross, which are bred in view of being used for
industrial processing.

Farrell, M. and C. M. Rick Mutations induced by EMS treatment of cv. VFNT Cherry.
Seeds of Lycopersicon esculentum cv. VFNT Cherry (synthesized by Dr. Paul Smith at U.C. Davis) were
soaked in a 1.6% EMS solution for 24 hours, rinsed in circulating tap water for 4 hours, sown in wooden nursery
flats containing sterilized soil, and transplanted to the field in rows, separating groups according to seedling vigor.
Seeds from fruits of these M1 plants were sown by directly squeezing seeds from the fruits into flats without
preliminary extraction. A total of 25,771 M2 seedlings comprising 621 progenies were scored in the greenhouse after
true leaves had formed. Notes were taken on all variants, and the classifications and distribution frequencies listed
in Table I were derived from the recurring variant phenotypes. These results demonstrate the efficiency of this
alkylating agent in inducing a high mutation rate (136%) in seedlings. The table also shows that a substantial portion
were chlorophyll mutations - 42% of all progenies, or almost one-third of the total mutations scored. Further
experiments utilizing treated pollen are being carried out to determine the nature of control of these mutations.
A test was made to find out if a correlation to seedling vigor (measured by earliness and seedling size)
existed. The broad range (Table II) of mutation rates does not indicate that such a relationship exists.

A notable number of M2 dwarfs were obtained, and these are being crossed to marker stocks for
chromosome mapping and to other dwarf mutants in complementation tests. Two anthocyanin-deficient mutants are
likewise being tested and the stock increased. A substantial number (174) of ameristematic (blind) seedlings
appeared and unusual developmental disorders are suspected to be responsible for their high (28%) incidence. The
wiry leaf syndrome was common amongst leaf mutations, although the extent of expression was quite variable. Two
ghost mutants were also observed.

Holle, M., J. F. Fobes, and C. M. Rick The "hygienic" method of collecting plant parts.
After extensive research and assays of many different methods of handling fruits and other plant parts in the
field during our collecting trips in South America, we have adopted the following procedure, which other workers
might also find useful. To be effective the method must separate collections from different plants and simultaneously
keep together parts of the same plant. Other requirements include compactness, security in high winds, and
capacity to hold material from large populations. Our method consists essentially of rolling the plant parts in a
continuous piece of toilet paper. Several turns wrapped tightly around each group of specimens hold them together
securely and keep them separated from others. Notes can be

written directly on the paper with a felt point pen. Several rolls made from sampling a larger population can be
stowed conveniently in an appropriately labeled paper bag. The TP is ideal for protecting plant parts, permitting gas
exchange, and absorbing moisture when necessary. Immature fruits thus collected have been held for as long as
one month until ripened for seed extraction. At the time of processing for seed removal, mounting of specimens,
etc., the used paper is ideal for absorbing fruit juices and disposing of refuse. Full rolls of paper are usually too bulky
to handle in the field; small rolls wadded into hip pockets are handier. An additional benefit is experienced in the
sudden, unpredictable attacks of "la verganza de Atahualpa."
Most Peruvian brands of TP are ideal for these purposes. The best grades ("Rímac"*, etc.) are tough,
elastic, absorbent, and unsegmented. By the same criteria, most U.S. brands are inferior, thanks to the craze for
ultra-softness and perforations that do not withstand much tension. The South American types can be obtained in an
attractive array of pastel colors, which are useful for distinguishing collections and other purposes. A quaint custom
in lower class Latin American hotels is the disposing of used TP in baskets rather than in toilet bowls. An
unexpected benefit of this practice is the opportunity afforded to compare the respective merits of a wide assortment
of brands and grades.
The utility of our method is by no means restricted to the collecting of wild material; in fact, we frequently
collect such items as flowers, leaves, inflorescences, and other parts in this fashion from field and greenhouse
plantings. The superiority of the procedure over the use of compartmented trays has been demonstrated frequently.
The well prepared tomato geneticist should therefore always have several rolls as part of his supplies when he
sallies forth to the greenhouse or field.
*Trade name is specified only as example; endorsement is not implied.

Kerr, E. A. A furry mutant allelic to h.
Under greenhouse conditions mature plants of the breeding line B7DAA have furry stems attributable to a
large number of short hairs. The growing point differs from h plants in that hairs are present, but these are soon
shed and replaced by shorter ones. This mutant is difficult to score in F2 populations under field conditions in
Ontario. I do not intend to do any further work with it.
Two F2 populations of 144 plants were grown. These were B7DAA (=furry, u sp, j-2) x tf c Nr, a hl alb and
B7DAA x wf c m-2 marm h. Both populations segregated for the parental genes. In the first population about 50% of
the hl+ plants were scored as furry. No close linkage was detected although the number of furry-u plants was, higher
than expected. In the second population two plants were scored as doubtfully furry, the rest being h.
The cultivar Castleblock has a furry stem phenotypically similar to B7DAA, but these have not been crossed
to determine their behavior. B7DAA has a complex ancestry going back to the cultivars Merit, Veeset, High Crimson,
Blitz, Roma VF and H1350. The ancestry of Castleblock is not known.

Kerr, E. A. A mutation to tangerine fruit color.
A single orange-fruited plant was found in 1975 in an F2 population being grown by a processing company
for selection for machine harvest whole pack. This plant was also u sp o n. The growing points were slightly
virescent but not as extensive as tangerine virescent. The mutant was crossed with the markers nor, rvt sy sf marm,
and imb d t. Records were not taken on the F1's. All of the F2 plants from the cross with imb d t were orange-colored
indicating that the mutation was allelic to or the same gene as t. The combined data with the other genes on
chromosome 10 were for nor in repulsion ++71, +nor33, mutant+32, and mutant nor6. For u in coupling they were
++155, +u43, mutant +45, mutant u28. These data indicate linkage of 37.6%a and 39.0%, respectively, and provide
additional evidence that this mutation is t.

Kerr, E. A. High pigment, (hp), is on chromosome 12.
High pigment tomatoes have been used extensively in breeding programs because of their dark color and
high content of vitamins A and C. Tests to determine the chromosomal location of hp have been under way since
1954 (TGC 5:20).
I have not detected linkage closer than 45 units between hp and the following genes: br-y-scf-dgt-in-irr-imbper , bk-wv-o-aw,-v-2-d, r-wf-bls-sf, clau-e-ls, mc-tf-wt-at, yv-m-2-c-sp-og, gs-pst-bs-2-not, 1-tp-dl-glau-gf-al, ahmarm-Nr, u-Xa-3-h-1-2-t-ag, j-2-j-1-hl-a-f, cjf, cu-2, dp, fu, gq, Gr, gra, lc, lg-pe, rvt, ug. There were suggestions of
linkage between hp and sy and between hp and af, but in view of the negative results with other genes on
chromosomes 3 and 5 and the difficulty of scoring hp in the presence of af these results are believed to be spurious.
Table 1 gives data for crosses of hp with genes on chromosome 12. They indicate that hp, aud and yg-2 are
all on the short arm of this chromosome and that they are beyond alb. These limited data suggest that the order is
hp-yg-alb with aud close to yg-2. Data from 3-point crosses are needed to confirm the linkage and to establish their
order.

Kerr, E. A. Linkage tests with gracilis (gra).
Gracilis is a tiny mutant that Stubbe found after irradiation. Usually there is a slight deficiency of mutants in
segregating populations. In tests going back to 1960 no close or consistent linkage has been found with y, r-wf-sysf, clau-e, mc-sd-tf-wt, gs-pst, 1-gf-al, u-h-t, j-2-j-a, hp-aud-alb, rvt, pe, gq, ug. There was a suggestion of linkage
with glo in repulsion. This was probably spurious as repulsion, coupling, and backcrosses with e showed 46% or
more.
There were suggestions of linkage with d on chromosome 2, m-2 on chromosome 6, and marm on
chromosome 9. The ratios with d were more consistent than with the other genes, and consequently I think gra is
towards the centromere of chromosome 2. Further tests are still needed but a lot of possibilities have been
eliminated.

Kerr, E. A. Yellow-green-2 (yg-2) may be on chromosome 12.
Since 1959, yg-2 has been assigned to chromosome 6. I believe this was on the basis of 45.63 ± 3.81%a
C.O. reported between yg-2 (yg282) and m-2 (md) (Burdick TGC 9:21). Burdick (TGC 9:19) also suggested 41.58 ±
4.37% C.O. between nd on chromosome 10 and yg-2. Mutations with low chlorophyll content or speckled leaves are
sometimes difficult to distinguish in the seedling stage.
Beginning in 1963 I have periodically used yg-2 in tests for linkage. No indication of linkage within 45 units
has been found with y, d, wf, ls, at, sp-c-m-2, gf, marm, u-h-t, ne-2-f-a, Gr, fu, rvt. Suggestions of linkage were
obtained with e, mc, Mi, gs, alb, and hp. A summation of the data for chromosomes 4, 5, 6, 7 and 12 is given in the
table.
Obviously some of these suggested linkages must be fallacious. If yg-2 is on chromosome 6 it must be near
pds on the distal end of the short arm. The suggestions of linkage with mc on chromosome 5 and with gs on
chromosome 7 are based on consistent data from 6 different populations each. However, they were in repulsion
phase and the suggested linkages are not close. The data for e are based on 3 populations only one of which
suggested linkage.
The data for yg-2-alb and yg-2-hp are from different populations grown in 1978. In both there is an excess of
yg-2 plants. Possibly there was some selection for yg-2 when the seedlings were pricked off at the cotyledon stage.
Also the proportion of hp plants in the yg-2+ plants is very close to a 3:1 ratio. This population was scored for hp in
the field where hp is not always easily distinguished. In view of the probable linkage of hp and alb which is reported
in a separate note, I think yg-2 is on chromosome 12.

Kesicki, E . New hybrids between L. esculentum and L. peruvianum.
During studies on the effect of immunosuppresive chemicals on barriers to crossing between species, 29
hybrids of L. esculentum cv. Potentate X L. peruvianum PI126435 were obtained. Some of them died in the seedling
stage, others grew very poorly and did not bloom. Only 14 plants grew vigorously and set fruits. These plants have
been intermediate, but there were many differences in morphology between them. Some hybrids resembled L.
esculentum, others, L. peruvianum. The most intriguing result is that some plants have orange fruits, some, red.
Amazing also is that all blooming plants set seeds from self-pollination. Seeds of F2 germinated well and seedlings
grew vigorously. This was never noted for hybrids between L. esculentum and L. peruvianum. Both facts need
further study.

Kesicki, E. New type of functional male sterility.
A single plant showing a new type of functional male sterility was found in progeny of hybrid L. esculentum
cv. Marglobe x L. parviflorum (LA247). The progeny of this plant have a characteristic phenotype with very broad,
rounded cotyledons and wide ovate, rounded or obtuse leaflets. Anthers ripen late and in fully open flowers are
often green. Anthers are weakly connected, sterile tips are usually strongly recurved, and the stigma is exserted as
early as bud stage. Without artificial self-pollination the plants set only single fruits. After hand self-pollination plants
show normal fertility. All characters of this phenotype depend on the interaction of three recessive genes and are
inherited jointly.
This type of male sterility shows many advantages. Because of normal fertility after artificial self-pollination
there are no problems with propagation of the maternal line. The cross-pollination by hand is easy because of
exsertion of the stigma. The characteristic cotyledon shape of this stock is of special benefit because seedlings from
accidental self-pollination and F1 hybrids can be easily distinguished.

Phills, B. R., and R. W. Robinson Flowering of Solanum lycopersicoides and its hybrid with the tomato.
Solanum lycopersicoides is refractory to flowering under greenhouse conditions. It flowers profusely in the
field in New York and Alabama commencing late in the season but continuing until very late in the fall, long after the
advent of cold weather which inhibits growth and development of tomatoes. But it is often vegetative in the
greenhouse during the winter months especially where light intensity is low. Poor flower production in the
greenhouse appears to be a dominant trait; the L. esculentum x S. lycopersicoides hybrid flowers even more
infrequently in the greenhouse than its parents.
A series of tests were made in the greenhouse and in growth chambers to find a way to stimulate flowering
of the intergeneric hybrid and its wild parent. Grafting the hybrid to a tomato rootstock did not improve its flowering
or fertility. Different temperature regimes did not greatly change the flowering pattern, although S. lycopersicoides
and the F1 were more floriferous than the tomato at cool temperature (constant 10o C) and more vegetative at high
temperature (30oC) in growth chambers. Different photoperiods were ineffective for inducing flowering. The
environmental factor having the most influence on flowering in our tests was light intensity. Standard greenhouse
illumination with fluorescent or incandescent lights was of insufficient intensity to stimulate flowering. Best flower
production was achieved by growing the plants under very high light intensity, either through the use of mercury
vapor lamps or multiple banks of very high output fluorescent tubes. The mercury vapor lamps gave the best results,
particularly when used in a cool greenhouse (15o C), but prolonged exposure to mercury vapor lamps caused the
plants to become vegetative again after a period of abundant flowering. Limiting the mercury vapor illumination to
eight hours daily resulted in more prolonged flowering.
The best environmental conditions for flowering as well as production of viable pollen for S. lycopersicoides
and the F1 hybrid appear to be 10-15oC and high light intensity (1000-1200 FtC)
Philouze, J. The "two leaves between trusses" character in Lycopersicon parviflorum.
We used two stocks of L. parviflorum: one lot which we received as L. minutum from I. Pazkowska in
Poland, and LA 1321 supplied by C. M. Rick. We studied these two stocks of L. parviflorum under different growing
conditions, as well as the F1 hybrids between L. parviflorum and 4 L. esculentum varieties: Moneymaker and
Apedice, growth of which is indeterminate (sp+); lines A and B, growth of which is determinate (sp). We counted, in
the various lots studied, the number of leaves between successive trusses along the main stem, that is, from the
first truss to the eleventh. Results are compiled in the table given below.
L. parviflorum has an indeterminate type of growth; in this species the number of leaves which form between
successive inflorescences is very regularly two. In Moneymaker sp+ the number of leaves forming between
successive inflorescences is very regularly three. FI hybrids between L. parviflorum and a sp+ variety fall between
their parents as regards the number of leaves between inflorescences, this being 2 or 3 (2.5 on an average). In over
90% F1 plants three leaves were found between the first and second truss. Above these no regularity is apparent in
leaf number sequence (2 or 3 leaves). F1 hybrids between L. parviflorum and a sp variety have indeterminate
growth. They are closely related to their L. parviflorum parent with regards to the number of leaves between
successive inflorescences. In most cases, 2 leaves are to be counted between inflorescences, seldom 3 (2.1 on an
average).
In the course of a genealogical breeding program, we studied the progenies of the Moneymaker x L.
parviflorum cross (L. parviflorum stock from Poland). In the F2, there is segregation for the number of leaves
between successive inflorescences, average values ranging from 2.10 to 3.10. It seems possible to establish the
"two leaves between trusses" character in subsequent generations. f
Breeding indeterminate sp+ varieties which regularly form two leaves between successive inflorescences
appears worthwhile from the point of view of staked crops, particularly in glasshouses.

Pitblado, R. E., and E. A. Kerr A source of resistance to bacterial speck - Pseudomonas tomato.
Bacterial diseases, especially speck, have been increasing in importance in the northeast USA and Canada
in recent years. Present methods of control are expensive and only partially effective. Some cultivars e.g. Ottawa
78, Chico III and U.C. 134E appear to be very susceptible. Before 1978, no cultivar was reputed to have good
resistance although a few are listed in the Gene Resources of Canada as being tolerant.
In 1978 the senior author and J. K. Muehmer examined a large number of cultivars growing in the
experimental plots at Ridgetown College of Agricultural Technology and about 30 experimental cultivars growing in
a commercial field. One cultivar, Ont 7710, was immune under field conditions and two other cultivars from the
same parentage, Ont 7611 and Ont 782, were very highly resistant. Laboratory tests have confirmed the resistance
of Ont 7710 to the strain of P. tomato occurring in Ontario.
Ont 7710 has a complex ancestry: Viceroy/ 3/Pocomoke/Ace/3/ Camdown/4/Farthest North/Glamour/4/Early
Baltimore/5/Pritchard/3/Pocomoke/4/Florida 407//Glamour/5/Early Baltimore/6/Pritchard/4/Pokomoke/3/Roma
VF/5/H1350/6/High Crimson/4/High Crimson/5/Blitz. Most of the ancestral cultivars were tested in the laboratory.
Farthest North was the only one that proved resistant. Tests are now under way to determine the inheritance of this
resistance. We expect it will be fairly simple since it was fortuitously carried through four outcrosses to susceptible
cultivars. The presence of intermediate degrees of resistance in some cultivars and breeding lines indicates that
modifiers, or more than one major gene, are involved.

Rao, R. N., and Panuganti N. Rao A case of spontaneous breakdown of self-incompatibility in Lycopersicon
peruvianum f. glandulosum.
One plant in a population of L. peruvianum f. glandulosum grown from seed obtained from Plant Introduction
Centre, I.A.R.I., New Delhi, exhibited a variation in flower form. Normally, self-incompatible plants have their styles
exerted which facilitates cross pollination. The variant has a slightly smaller flower with its style and stigma
completely enclosed within the anther column, and it has well formed fruits and seeds even though there was no
possibility for cross pollination. It is, therefore, presumed to be a case of breakdown of self-incompatibility. Absence
of exsertion of the style is due to shortening in length rather than twisting as observed in L. peruvianum by
Hogenboom (Euphytica 17:220-223, 1968). To verify the assumption of breakdown of incompatibility, the flowers
were selfed and there was good fruit and seed set. Also this variant was crossed to L. esculentum to test its crosscompatibility. Tetraploid tomato (cv. Marglobe) was used in crosses since the diploid was not available at that time.
To serve as control, crosses were made between 4n tomato and self-incompatible f. glandulosum having exserted
style, with the former as the seed parent, since in some earlier reports it was mentioned that crosses were
successful when 2n f. glandulosum or L. peruvianum was crossed as male with 4n tomato. But in the present study,
whilst the latter cross did not produce any plump seed despite good fruit set, in the former cross involving the variant
f. glandulosum there was fairly good fruit and seed set. Although the germination of these seeds was not very good,
the few that germinated turned out to be sesquidiploids (triploid hybrids). Whether this success in crosses can be
taken as breakdown of cross-incompatibility is to be ascertained by making crosses at the 2n level.

Rao, R. N., and Panuganti N. Rao Non-random chromosome pairing in sesquidiploids and an amphidiploid of
Lycopersicon.
In a diploid F1 hybrid between two closely related species, since every chromosome of one species has only
a single homeologous counterpart from the other species, no competition for pairing exists and the two
chromosomes form a bivalent. Thus bivalent formation may be considered obligatory here. But in a polyploid
derivative of such an interspecific hybrid each parental genome occurs twice and there is a choice of pairing
between chromosomes of the two genomes. Similarly, in a sesquidiploid one genome occurs twice and the other
only once. Theoretically these chromosomes can form multivalent, bivalents and univalents. When a multivalent is
formed, it is by allosyndesis. But when two bivalents, as in amphidiploid, and bivalent and univalent, as in
sesquidiploid, are formed it can be by autosyndesis or allosyndesis. Random pairing between chromosomes of the
two genomes is expected to yield homologous and homeologous bivalents in the proportion of 1:2 (in both
amphidiploids and sesquidiploids). Any deviation from this ratio of homo- and homeologous bivalents implies
nonrandom or preferential chromosome pairing between the two species. Thus a study of the relative frequencies of
these two types of bivalents will be a more realistic approach in understanding the nature of chromosome pairing
than a mere study of multivalent frequency at diakinesis and metaphase I. However, a prerequisite for this sort of
study is the proper discrimination between the two types of bivalents and their correct identification.
In the present investigation, two sesquidiploids and one amphidiploid of the following parentage have been
studied.
1. sesquidiploid - L. esculentum (4n) x L. peruvianum f. glandulosum (2n)
2. sesquidiploid - L. esculentum (4n) x L. peruvianum var. humifusum (2n)
3. amphidiploid - L. esculentum (2n) x L. hirsutum (2n) F1 hybrid doubled
Direct cytological observations were made on chromosome pairing at pachytene at which stage it is possible
to identify the homologous and homeologous bivalents with exactitude. The study, however, was restricted to
chromosome-2 and chromosome-6 whose morphology differs considerably and could be recognized readily in the
complement in the cultivated and the three

wild species under investigation. Based on the study of their structural dissimilarities and differences in pairing and
on the observed large deviations from the expected 1:2 ratio of homo and homeologous bivalents, it is concluded
that there is a strong tendency towards preferential synapsis between chromosomes coming from the same
species.

Rick, C. M. Cytoplasmic mutants.
The following two cytoplasmic mutants have been added to our collection during the recent past. Since we
receive requests for such items from time to time, they deserve publicity and listing in TGC Reports. The issue of
naming and symbolizing such lines has not been faced before, so I am taking the liberty of using the following pro
term notation until a standard nomenclature is adopted. [Editor's Note - Brackets have been substituted here for the
ellipses originally suggested by the author.] Seeds of both are available to interested workers.
[Vlg] (Verkerk's cytoplasmic light green - LA1438): A number of years ago we received this line from the late
Kay Verkerk, who had discovered it in EMS-treated material, which I assume was cv. Moneymaker. The line is
uniformly light green, vigorous, and highly fertile. We have made no tests with this line but presume that it showed
strictly maternal inheritance.
[Kyg] (Khush's cytoplasmic yellow green - LA1092): We are indebted to Gurdev Khush for this interesting
line. In 1963 he spotted a green/yellow variegated plant in the progeny of our tester ms-2, ag, tv X Red Cherry,
pollen of the latter having received a heavy dose of fast neutrons in the search for deficiencies of ag and tv. Since
the plant was variegated and did not show the same phenotype as either marker, he selfed it and obtained progeny
that segregated for the yellow-green phenotype. Crosses between the homogenous yellow-green segregants and
normals, with the former as pistillate parents, yielded all yellow-green progeny, whilst the reciprocal gave only
normals. In the meanwhile we thought we had lost the line, but during 1978 discovered that the old seeds
germinated well and we have renewed the stock. We repeated the crosses, [Kyg] x [+] yielding 24 progeny, all of
[Kyg] phenotype, the reciprocal yielding 24 progeny of [+] phenotype. Since [Kyg] is weak in ear y stages, it requires
coddling, but once established in the greenhouse, it thrives and selfs fairly readily. The growing points are slightly
more yellowish, and older leaves eventually gain normal green color.

Rick, C. M. New friends at old addresses.
In the course of routine testing of new mutants, we have encountered the following allelic relationships.
According to our experience with these accessions and many others that we have tested and reported in the recent
past, if the new mutant matches the one previously described in most of their distinguishing characters, they are
almost certainly allelic. This situation holds for nearly every mutant with precise c, e, hl, Wo, etc. phenotypes. Since
each of the following were found as mutants in homozygous backgrounds, they should be useful for physiological or
other tests requiring isogenicity.
nv (3-403): A new mutant induced by EMS treatment in VF 36 with phenotype exactly matching that of nv.
Since the phenotypes matched, a cross was made between them and all 15 F1's had nv phenotype.
sf wl : The wrinkled leaflet (wl) was described by Soressi (TGC 20:59) as a mutation induced in cv. Roma by
EMS treatment. Being struck by the close resemblance to sf in floral and foliar (except for the wrinkled leaf margins)
morphology, we mated the two and all of the 32 F1's had typical sf leaf shape. Since wl had already been described
and differs from sf in the leaf margin trait, it deserves a distinctive symbol, hence sf wl The crimped leaf edges
behave as if completely recessive to the usual sf phenotype; we anticipate that the F2 would segregate 3 sf : 1 sf wl
Womz (LA1908): Mel Zobel (Rich Zobel's old man) presented us with a beautiful-"velvet" mutant, as he
described ( it, found as a spontaneous mutant in a field of cv VF 145-7879 in the 1977 growing season. It showed
closest resemblance to the wooly series, but unlike the majority of Wo alleles, it bred true. An F1 of the cross with
Wom which it greatly resembles, showed the

same phenotype. The F2 of 85 plants was uniformly of the same phenotype, with no normal segregants. Inasmuch
as homozygous viable, dominant seedling markers are rare, an allele symbol is applied to this mutant.

Robinson, R. W., and B. R. Phills Over-coming sterility in an intergeneric hybrid.
Solanum lycopersicoides, the most distantly related species that has been crossed with the tomato, has never been
used in tomato breeding. It is known to possess genes for disease resistance and cold tolerance, but the very high
degree of sterility in the intergeneric hybrid has prevented transferring these useful genes to the tomato.
Several thousand backcrosses of tomato pollen to the maternal F1 were made, but without success. The
problem of premature abscission of the F1 flowers was overcome by applying 25 to 50 ppm parachlorophenoxy
acetic acid in lanolin to the pedicel, but the few fruit to develop were parthenocarpic and with no evidence of an
embryo that could be cultured. Fluorescence microscopy revealed better pollen tube development in the reciprocal
cross, in which the tomato was the maternal and the F1, the pollen parent, but the very low amount of pollen
produced by the F1 is an obstacle to massive numbers of pollinations with F1 pollen.
The only viable seed we have yet obtained from the intergeneric hybrid was produced by vibrating flowers of the F
plants grown in growth chambers. Two F seeds have been obtained, both of them at 15°C. The number of seeds is
too few to draw definite conclusions, but the lack of any seeds being produced at 20°C, 25°C, or 30°C suggests that
the lower temperature is more favorable for seed production.
One F2 plant closely resembled its S. lycopersicoides parent while the other F2 plant was similar to L.
esculentum. The segregant resembling L. esculentum was fully self-ferule. It had fasciated fruit with colorless skin,
similar to the effects of the f and y genes, demonstrating that novel variation occurs in the progeny of this
intergeneric cross.
Although the F2 segregant resembling L. esculentum is fully self-fertile, there does appear to be partial
incompatibility in the backcross progeny to L. esculentum. This incompatibility is easily overcome with repeated
backcrosses.

Sree Ramulu, K., and M. Devreux Culture media for in vitro plant regeneration from different tomato organs.
In tomato (L. peruvianum, L. esculentum, hybrid of L. esculentum x L. peruvianum) the potential of tissue
culture techniques can be utilized in the 1) accelerated propagation of desirable mutants, 2) production and
distribution of virus-free plants, 3) preservation of male sterile lines, rare self-incompatible genotypes, the array of Smutants and background lines, 4) production of haploids and homozygous diploids, 5) solving certain important
incompatibility problems, 6) determining the origin of regenerated individuals and 7) analysis of genetic stability in
cultures and in regenerated plants.
Several different media were tested in studies seeking a suitable one for organogenesis. The parts cultured
include internodal segments, anthers and leaves. Eight different media on which shoot differentiation occurred were
selected (Table 1): Stem culture - media 1-3 were used for L. peruvianum and media 2, 4 and 5 for the hybrid.
Anther culture - media 6-8 were used for L. peruvianum and medium 4 for the hybrid.
To induce root formation, the regenerated shoots were transferred to simple minimal medium supplemented
with indole-3-butyric acid (5 mg/1). In leaf culture experiments, both shoot and root differentiation occurred on
medium 9 (see Ancora, this issue of TGC). The types and frequencies of plants regenerated from cultures of
different age on various media are reported elsewhere (see this issue of TGC).
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Sree Ramulu, K., and M. Devreux Cyto-genetics of differentiation in tissue cultures of tomato.
The in vitro culture has been shown to be mutagenic when plant regeneration occurs via callus-phase, and
especially from prolonged cultures. From the results obtained with in vitro cultures of different organs of tomato
(Table 1), it appears that several factors condition the differentiation processes.
Age of the cultures
Stem explants: In diploid of L. peruvianum (S1S5) the calli in prolonged culture (about 1 year) exhibited a
greater number of polyploid plants (50%), half of them being tetraploids and the other half octoploids. In triploid
(S1S2,S4) the young calli (six months old) gave regeneration only to triploids, not to hexaploids. On the contrary, the
old calli (about 1 year old) and the very old calli (1-2 year old) gave regeneration respectively to 25% and 59%
hexaploids. Similarly, in the diploid hybrid of L. esculentum x L. peruvianum old calli (1-2 year old) gave
regeneration to a high frequency of tetraploids.
Anther culture: In diploid of L. peruvianum (S12S13), the prolonged culture of calli on GD1 medium resulted in
an increase in the level of ploidy of the cells and gave regeneration to 67% tetraploids.
Genotype
The S-genotypes of L. peruvianum responded differently with respect to callus induction and to organ
regeneration: 2 out of 6 genotypes from anther culture, and 3 out of 7 from stem explants gave regeneration. In
other genotypes only some callus was formed. Differences in callus growth were noted among the genotypes in
which regeneration was obtained. For instance,

under similar culture conditions for stem explants, S1S5 showed rapid and abundant callus growth and quick
regeneration, while S4S5 showed much sower callus growth and less regeneration. Further, in S1S5 both diploids
and tetraploids were regenerated, whereas in S4S5 only diploids were regenerated.
Hormonal composition of the medium
The quantitative ratios of auxin and cytokinin appear to influence the composition of the proliferating cell
population and to result in polyploidization of cells in both anther and stem cultures.
Anther culture: Among the regenerated plants in the diploid clone, S12S13, 67% were tetraploids. This is
ascribed to the presence of kinetin in the media used for regeneration, in addition to the prolonged culture.
Stem explants: The calli from triploid of L. peruvianum gave regeneration to a high frequency of hexaploids
because of the presence of a higher concentration of kinetin in the medium, in addition to coconut milk used for
regeneration. Similarly, in the diploid clone, S1S5, more tetraploids were regenerated from the medium containing
kinetin.
Some cases were noted, where a combination of the factors, such as genotype, composition of the medium
and/or physiological condition of the donor plants, appears to have influenced the differentiation. For instance, the
hybrid plants grown in Rome gave regeneration on Gand 1 + CM + K (Ancora, this issue of TGC), whereas the
plants grown in Louvain-la-Neuve (Belgium) did not respond to culture on Gand 1 + CM + K, but gave regeneration
on other different media, A7 and A37 (Cappadocia et al., unpubl). Similarly, the cytochimeras of L. peruvianum gave
regeneration on Gand 5, but not on Nitsch's medium containing adenine. However, the hybrid gave regeneration on
a medium containing adenine (A37) (Cappadocia et al. loc. cit.), but not on Gand 5.

Other factors
Stem explants: 1) Floral branches. The stem segments excised from below the floral branches gave rapid
and direct regeneration, while those collected from more basal parts of plants gave no satisfactory results. 2)
Epidermis. When compared to the stem explants with intact epidermis, those devoid of epidermal tissue did not form
callus or gave very poor callus after long periods of culture; in such cultures the degree of polyploidization was high.
Anther culture: 1) Stage of pollen development. The culture of anthers in meiotic stage gave no haploid
plants. The mononucleate-mitosis gave embryoid formation in the hybrid, and the meiotic stage gave regeneration
to diploids and tetraploids in L. peruvianum. 2) Other conditions of culture. The soaking of flower buds in 2,4-D prior
to anther culture, close proximity of anthers on the medium and light during culture increased the development and
frequency of embryogenic anthers (Cappadocia et al. unpubl.).

Tanksley, S. D. Adh and Pgm phenotypes.
Previous research has demonstrated that two genes, one coding for alcohol dehydrogenase and the other
for phosphoglucomutase, are tightly linked (Tanksley, TGC 28:20). Since that first report, it has been possible, using
allele dosage effects in trisomics, to assign both of these genes, designated Adh-1 and Pgm-2, to the long arm of
chromosome 4. (Details of this research are being reported elsewhere). Assaying for phosphoglucomutase activity
in various tissues and organs of developing tomato plants has revealed another gene coding for isozymes
expressing activity in chlorophyllous tissue. Since these isozymes band more anodally than any of the allozymes of
the pgm locus, the gene is given the symbol Pgm-1.
The purpose of this report is to describe the banding phenotypes of the known alleles for these three loci.
The following diagram is similar in format to those of earlier reports on Prx (Rick and Fobes, TGC 26:15), Aps, Est,
and Got (Fobes and Rick, TGC 26:7) and should be self explanatory. Some alleles have been omitted since lack of
adequate testing prevents unambiguous discrimination from existing alleles, and accounts for gaps in the
consecutive order of the list. All alleles described here, however, are confirmed to be mutually exclusive.

Sources:
Adh

-l+ - most L. esculentum; sporadic in L. pimpinellifolium
-11 - LA 1221 L. esculentum cv. VFNT Cherry; many L. esculentum var. cerasiforme and L. pimpinellifolium
-12 - LA 1416 L. pimpinellifolium; LA 247 L. parviflorum
-14 - LA 716 S. pennellii
-19 - LA 381 L. pimpinellifolium

Pgm

-1+ - all material tested (survey has been limited)

Pgm

-2+ - most L. esculentum and L. pimpinellifolium
-21 - LA 1246 L. pimpinellifolium; LA 716 S. pennellii
-23 - LA 1690 L. pimpinellifolium; LA 1724 S. pennellii

Tanksley, S. D. An efficient and economical design for starch gel electrophoresis.*
In recent years, starch gel electrophoresis of enzymes has become a popular tool for genetic and
evolutionary studies in both plants and animals. As the number of investigators using the technique has grown, so
has the number of designs of equipment. Although many factors can affect the quality of the results produced by
electrophoresis, the design of equipment is the one variable over which a researcher has most control. Good results
can be produced on water-cooled units, but these are expensive, difficult to build, cumbersome to use, and prone to
break down. Air cooled (simple refrigeration) systems are less expensive and easier to build, but the results are
generally inferior.
Described here is the electrophoresis system used in our isozyme analysis of tomato species. It is as easy
and inexpensive to construct as an air cooled system, yet produces results as good as or better than water cooled
systems. A single unit which will hold one 15 cm by 20 cm gel consists of 2 buffer tanks with built-in electrodes, a
base, and a gel mold (Fig. 1). The gel mold, which holds the gel during electrophoresis, is made of single strength
silica glass and rests on a sponge pad which is part of the base. The ends of this pad feed into reservoirs of water at
either end of the base. Heat built up in the gel during electrophoresis passes through the glass mold and is
efficiently dissipated from the exposed bottom side of the pad by convection and evaporation. At either end of the
base rest the buffer tanks with electrodes. These tanks, which receive current from the base, can be easily lifted off
for cleaning.
This system permits electrophoresis to be carried out in almost any refrigeration unit so long as a small fan
or some other device is installed to promote air circulation. The sponge pad provides uniform cooling and buffers the
gel from temperature changes when the refrigerator is open. Four units will easily fit into a standard household
refrigerator. Although the system is compatible with most high voltage power supplies, it is most economical to
purchase kits and assemble them yourself (e.g. Heathkit H. V. power supply Model IP-17).
Maintenance is minimal. The water reservoirs which feed the sponge pad must be filled about once a week
with distilled water, and after each electrophoresis run it is a good idea to remove the buffer tanks and rinse with
distilled water. A complete unit can be constructed from material readily available in most cities. The cost of one
unit, minus power supply, is $30-$35, and with a minimum of tools a novice can build one in 4-5 hours.
In addition to this basic electrophoresis system, trays have been designed which allow two gels to be
stained for enzyme activity in a volume of solution which would normally stain only one gel (50 ml). With
biochemicals so expensive this can result in a substantial saving over a short period of time.
Instructions for building the above described equipment can be obtained from the author (Vegetable Crops
Department, University of California, Davis, CA 95616).
*Design registered with the University of California Board of Patents, Berkeley, CA 94720.
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