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PART I: RESEARCH NOTES

Ayusa. M.C.. F. Nuez and J. Cuartero

Relationship between~. ~ulentum
and a compatible form of L.

E,eruvianum.

A crossing test was made among L.

esculentum F-207 (breeding line-
developed by UPV breeding group)

and 18 accessions of~. peruvianum
collected by our working group in

1984). In all crosses. ~. ,esculentumdifferent areas of Peru (Cuartero et al..

was used as pistillate parent.

One of these accessions (PE-23) shows an unusual capacity to cross with L.

esculentum; cross-fertility was 0.3 hybrid seeds/fruit. Moreover. embryos of

this cross degenerated in more advanced stages than the other crosses. PE-23

was collected at Culluchaca in the Ancash Dept. at 2300 m of altitude.

The hybrid seeds germinated well and their hybrid nature was verified in

mature plants. They showed the typical characteristics of the hybrid L.

esculentum x~. peruvianum mentioned by other authors (Nethancourth et ai..
1974; Rick. 1983). The most important differences among F-207. PE-23 and their
interspecific hybrid are given below:

The F1 hybrid plants are strongly self-incompatible and cross-incompatible

with~. esculentum as staminate parent. The F2 progeny was obtained by crosses
among different hybrid plants. The capacity to obtained hybrid seed in the

cross ~. esculentum x 1.. peruvianum seems to increase in the BC to~.

esculentum (3.1 BC1 seeds/fruit). In this cross. every fruit yiel~s at least
two or three viable seeds. It has also been noted that the embryos abort at a
more advanced stage than the original cross. It is common to find a high

number of apparently well developed seeds with early degenerated embryos.

Currently. we are verifying the crossability of segregating generations
with L. esculentum.

Literature cited:

Nettancourt. D. de. M. Devreux. U. Laneri. M. Cresty. E. Pacini. and G.
Sarfatti. 1974. Genetical and ultrastructuralaspectsof self and cross
incompatibility in interspecific hybrids between self-compatible L.
esculentum and self-incompatible ~. peruvianum. Theoret. Appl. Genet.
44:278-238.

Rick. C.M. 1983. Crossabilitybetween L. esculentum and a new race of L.
peruvianum. TGC Report 33:13. - -

Cuartero.J.. F. Nuez and A. Diaz. 1984. Catalogof collectionsof
Lycopersicon and 1.. pennellii from northwest of Peru. TGC Report 34:43.

Characteristics F-207
F1 PE-23

Length of inflorescence (em) 6-8 10-14 20-25
Number of flowers/inflorescence 5-8 11-15 20-25
Diameter flower (em) 2.5-3 2-2.5 2-2.5
Color ripe fruit red yellow-orange green
Diameter fruit (em) 8-10 1.8-2.3 1-1.5
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Boteff, A., L. Stamova and Yordanov.
Gene control of resistance of the

the races of Fusarium.

Until recently. it was widely

accepted that the gene 1-2 controls
resistance to both races of

Fusarium oxysporum f. sp. lyco-

persici. Based upon Cirulli and Alexander's hypothesis (Phytopathology. 1966).
the recent work of Laterrot and Philouze (TGC Report No. 35) suggests that the

gene 1-2 controls resistance to race 1 only in the absence of gene I.
~ing our study concerning evaluation of different species and breeding

lines for resistance to races 0 and 1. we obtained results shown in Table 1.

L. peruvianum yare humifusum appears to be segregating for resistance to
races 0 and 1. The results with L. peruvianum yare dentatum are of particular

interest, since in this species gene 1-2 (or one with similar action) is in the

homozygous condition. while gene.! segregates. The data support the
conclusions of Laterrot and Philouze that the resistance to the two races is

governed by different genes. Their results were obtained using a line with~.

pim~inelli-folium in its pedigree, while our data are based on a representative
of the subgenus Eriopersicon -~. peruvianum yare dentatum.

For the purposes of breeding, it is important to test lines separately for
resistance to each race to ensure selection for both genes.

Boteff, A., L. Stamova and M. Yordanov.
Resistance to Fusarium in Solanum

l~ersicoides Dun:

In the course of our investigations
of resistance of different wild

species and interspecific crosses
to both races (0 and 1) of Fusarium

oxysporum f. sp. lycopersici, we found resistance in Solanum lycopersicoides.

All tested plants of this species showed resistance to race 0 and 1 of the

fungus. Solanum lycopersicoides can be crossed with some representatives of

Lycopersicon but F1 hybrids are sterile. To obtain crosses with cultivated
tomato, it is possible to use Solanum E..ep.p.~J..J..i-ias a "bridge" (Clerj eau,
Laterrot, Pitrat. 1980).

Literature cited:

Clerjeau, M., H. Laterrot and M. Pitrat. 1980.
agriculture. pp.55-77. Plovdiv, Bulgaria.

Problems of the modern

Table 1. Reaction of some species to races 0 and 1 of Fusarium.

Number of plants

Species Race 0 Race 1

Total R S Total R S

L. peruvianum yare
humifusum 20 6 14 20 17 3

L. peruvianum yare
dentatum 40 28 12 42 42 0
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Following discovery of a vigorous
male sterile mutant in tomato line

Mo. 44-ST-19ms in 1984. it was

cloned by tissue culture. Small

parthenocarpic fruits were observed

on both field and greenhouse grown plants. Mutant flowers appear to have

normal anthers but produce only 7.4% normal pollen. In vitro culture of young

axillary buds on Murashige and Skoog (MS) medium W/O hormone. supplemented with
2% sucrose. 0.5% activated charcoal and solidified with 0.8% agar gave numerous

plantlets which later produced flowers. Pollen from five normal breeding lines
(43-Y~68A. 44-Y-77A. P510. Vendor TM-1 and Ohio MR13) were used to pollinate

the mutant. Only a few undersized seeds were obtained from these crosses

suggesting. additionally. partial female sterility in the mutant.
Seed germination on MS basic salt medium solidified with 0.7% agar gave

some normal but undersized seedlings. After culturing on MS propagation media.

good rooting was noted. Some hybrid seedlings were later transplanted to the
field. Almost half of the hybrid seeds gave abnormal seedlings - no cotyledon

or no hypocotyl. The abnormal seedlings were cut into two pieces and cultured

on regeneration med~um - MS salts suppleme?t~.with.B5 vitamins. 0.5 mall lAA.
2.0 mg/l benzyladen1ne and 3% sucrose so11d1f1edw1tfi 1% agar. The pH was

adjusted to 5.8 beforeautoclaving.
Some plantlets regenerated from the cultures were transferred to

propagation medium and later to pots in the greenhouse. Upon flowering these

hybrid plants showed pollen viability varying from 7-84%. To date. only one

hybrid plant of the cross Mo. 44-ST-19ms (seed parent) x Mo. 43-Y-68A (pollen

parent) produced normal fruits with seeds. F2 seeds from this cross germinated
normally and studies on sterility inheritance are planned.

Dai. C. and V. N. Lambeth

Preliminary sterility studies
with male sterile mutant Mo.

44- St-19ms.

During hydroponic screening of

tomato strains (1. esculentum) for
increased capacity to absorb P
under low-P stress (97 umol F). one

strain. PI 121665 (USDA Plant

Introduction accession from Canada). was identified as extremely efficient in P

uptake. This strain. referred to as cottony root, was distinguished by

exceptionally high numbers of root hairs. No other strain from among 200
strains observed in nutrient culture displayed a similar phenotype. For

example. PI 102716 was similar to cottony root in P absorption efficiency.
expressed as mg P absorbed per g of root dry weight. but did not display the

cottony root phenotype. Expression of cottony root is inhibited by increasing
the P concentration to 400 umol. Cottony root bears no resemblance to any of
the tomato root mutants reported by Zobel (2.3.4).

Staining attempts to locate mycorrhizal fungi on the roots of cottony root
failed to detect their presence. The entire root system of cottony root

displayed an extremely dense proliferation of> root hairs while only sporadic

root hairs were present on roots of non-cottony. Mature root hairs of cottony

root ranged from 1.8 to 3.1 mm in length and from 9 to 10 um in diameter.

There were approximately 180 hairs per mm of root measured in a segment of
maximum root hair proliferation occurring approximately 1 cm from lateral root

tips and extending basipetally for approximately 3 cm.

Hochmuth. G. J.

A gene affecting tomato root

hair production in solution
culture.
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The F1 between cottony root and non-cottony produced the same root
phenotype as non-cottony indicating a recessive mode of inheritance for cottony
root (Table1). A lack of cytoplasmicinheritancewas evidentin the data from

reciprocal F1' s (data not shown). Segregation ratios for root type were
approximately 1: 1 and 3: 1 non-cottonyto cottony root in test cross and F
populations, respectively, indicating a single recessive gene conditioning the
cottony root phenotype. Using Yate's correction factor, significant deviations
from expectedratioswere not observed (1). Similar results were obtained in a
repeat experiment (data not shown). Supporting evidence of the proposed
pattern of inheritance is shown in the segregationof several F3 families
derived from non-cottonyF2 individuals(Table2). In accordancewith rules of
tomato gene nomenclature, the symbol ~ is being proposed for cottony root.

Table 1. Inheritance of cottony root phenotype in the cross PI
102716 X PI 121665.

No. plants observed Expected Chi

Generation Non-cottony Cottony ratioY square

PI 102716 (P 1) 10 0 1:0

PI 121665(P2)
0 11 0:1

F1(P1xP2)
7 0 1:0

BC1(P1xP2)xP1
17 0 1:0

BC1(P1xP2)xP2
16 20 1:1 .26

F2(P1xP2)
45 14 3:1 .01

YAssuming segregationof singlelocus.

Table 2. Segregation of co4tony root phenotype in several
F3

lines descended from non-cottony F2 individuals.

No. plants observed Expected Chi

F3 family Non-cottony Cottony ratioY square

No. 31 27 6 3:1 .49

No. 34 33 1 1:0 .01

No. 35 26 8 3:1 <.01

No. 41 33 0 1:0 --
No. 66 27 4 3:1 1.81

No. 88 30 3 3:1 3.64

YAssuming segregationof singlelocus.
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The present study was undertaken

with the hope of identifying the

genetic loci encoding the anthocya-

nin biosynthetic enzymes UDPg1ucose

3-o-glucosy1transferase (UFGT) and
chalcone synthase (CHS). Mutations

in the genes encoding these enzymes in maize. petunia. and other species result

in a recessive anthocyaninless phenotype. Since these genes have been

molecularly cloned from maize and petunia. it is possible to introduce them to

tomato by transformation and test for complementation of the homologous tomato

genes. As a prerequisite to performing this test. we set out to identify

mutants of these enzymes in tomato by enzyme assay. There are eight known

genetic loci in tomato with alleles conditioning a "completely anthocyaninless"

phenotype (a. aa. ae. af. afro ah. aw. and b1s; obtained from C. Rick); afr and

b1s have pleitropic effects on growth. but the other six "completely

anthocyanin1ess" mutants have not been reported to possess any other altered
characteristics besides loss of anthocyanin pigmentation. and so are clearly

candidates for anthocyanin biosynthetic enzyme genes. We assayed UFGT and CHS

activity in leaves from seedlings that had been grown for 13 days under high

intensity fluorescent lighting (16h. days. 8h nights) at 16C. conditions that

induce high levels of anthocyanin production. UFGT was assayed in extracts
prepared from 50 mg leaf tissue (not fully expanded) homogenized in 100 u1 cold
35mMtris8.2 and diluted to 200 u1. 25 u1 of each extract was assayed for UFGT

as described by Dooner (1981). Reactions were SOul and were extracted with 300

u1 ethyl acetate. 200 ul of the ethyl acetate phase was counted in a
scintillation counter (see Table 1). Controls were run without quercetin. CHS

was assayed in a similar homogenate except for the use of 0.1 M KP04. pH 7.6.
1.42 mM B-mercaptoethano1 and the addition of BSA to 5 mg/ml immediately after
homogenation. 40 u1 homogenate was assayed as described in Dooner (1983) in 50
u1. The reaction was stopped with 20 u1 methanol and extracted with 300 u1

ethyl acetate. Controls were run without p-coumaroy1 CoA. 150 u1 ethyl

acetate phase was counted (Table 1) and 100 ul was spotted on Whatman #1 paper

and chromatographed in 30% HOAc to confirm the identity of the naringenin

reaction product.

Jorgensen. R.A.. and Dooner. H.K.

Activity of anthocyanin biosyn-
the tic enzymes and CHS in antho-

cyanin deficient mutants in
tomato.

-- --
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We find no evidence that any of these anthocyanin deficient mutants lacks

either UFGT or HS activity. Although some genotypes possess lower levels of

enzyme activity than the "Red Cherry" control. these differences are not
sufficient to account for the lack of anthocyanin in these plants. They

probably result from the various genetic backgrounds these mutants are in. For
example. 2 of the 3 aal!!.!!.accessions showed low CHS activity. but the third one
was even higher than the control. We also conclude that none of these genes

can be regulatory loci like Rand B in maize since none results in null
activities for both enzymes.

Literature Cited

Dooner. H.K.

Dooner. H.K.

198!.
1983.

CSHSQB. 45:457-462.
Mol. Gen. Genet. 189:136-141.

Kerr. E.A.

Linkage relations of lyr.

Rick (TGC 15:50-51) and Kerr ITGC

35:5) presented evidence that lyr

(lyrate) was on Chromosome 5.

linked with tf (trifoliate) and wt (wilty). In 1985 we grew the F cross lyr

+++ X + mc-tf-(wt?). One flat of 100 plants was pricked off without selection.
Plants foranother flat were selected on the basis of narrow cotyledons which

are characteristic of 1yr. Only 69 of these selected plants were actually lyr.

Eighty-two plants from the first flat and 92 from the second survived till they

could be scored for 1yr ~ and tf. wilty could not be scored and occasionally

~ was not distinct. In the mature plant. 1yr. tf and lyr tf were scored with
confidence.

Linkage by the product-moment method was approximately the same for the
two flats. Combined data were as follows:

Table 1. Activities (in cpm) of UFGT and CHS.

Genotype Accession UFGT Control CHS Control

Control "Red Cherry" Herbst 3105 47 1282 77

!!.I!!.
LA784 6518 10 876 136

aa/ LA1194 3325 30 183 98

aa/ LA1525 5195 25 289 134

aa/ LA1700 5655 40 4495 215

ae/ LA1665 6810 40 694 115

aflaf LA1444 2078 10 998 117

afrl afr LA1784 7458 38 1414 119

ah/ah LAl164 2490 33 1840 133

awl!!.! LA271 3655 35 1965 191

b1s/b1s LA1004 1295 33 430 108
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~ 57. + lyr 84. ~ 31. mc lyr 2

~ 56. + lyr 80. ~ 32. tf lyr 6

~ 124. ~ 12. ~ 17. tf mc 21

= 14% C. o.

= 24% C. O.

= 20% C. O.

These data indicate that the order is lyr -!£ - tf. Further data are
desirable to ascertain the lyr - mc distance but lyr should be moved to
position 0 on the chromosome map.

Aurea and yellow green-6 are
recessive tomato mutants with a

very similar phenotype. Recently
we isolated a new EMS induced

recessive muta~t (W616) with the

same phenotype. All these are

characterized by a yellow-green leaf color. an elongated hypocotyl and reduced

anthocyanin content. The strongly reduced phytochrome content in these mutants

(Koornneef et al.. 1985) most probably causes this syndrome. Although we could

not find any reports on tests of allelism between au and~. genetic data for

~ (Khush and Rick. 1968) and ~ (Whalen. 1964) firmly establishedthe
location of ~ on chromosome1 (very close to sit) and ~ on chromosome11
(near hI; r = 13%). which indicatesthat they are at differentloci. Our W616.
three aurea lines (LA536. LA538 and 2-655) and ~ (LAI486) obtained from
Prof. Rick. were crossed in diallel combinations. All hybrids had the mutant

phenotype indicating that W616. ~ and ~ are all allelic. That W616 is
allelic to au rea was supported by the absence of double recessive recombinants

in an F2 population of 1387 plants derived from a cross between W616 and our
wilty mutant W697. which is allelic to sit. Seed admixture seemed an unlikely

explanation for the unexpected results of the allelism-test. for the ~
background (a Cherry type) agrees well with that described in TGC Report No. 12

(p. 14). From the dominant fruit characters of ~ it could also be excluded

that the F W616 x ~ and the Fl x ~ were self-pollinations of @616 and ~
respectively. Because ~ is a radiation-induced mutant we suspected that a
translocation might explain the contradiction between the results of the

allelism-tests and the linkage data.

In view of this. pollen viability and meiosis were checked in the F1 W616
x~. A number (not all) of these plants were semi-sterileand had quadri-
valents in meiosis. In the pachytene stage. chromosomes1 and 11 could be
unambiguously identified as the chromosomes involved in the reciprocal

translocation; thus. it appears that the ~ stock (LA1486) was heterozygous
for a translocation between chromosomes 1 and 11. This translocation fully
explains the linkage of ~ with h1 and ~ (chrom. 11) as found by Whalen
(1964) and its non-complementation with ~ (chrom. 1). Therefore. ~ is not
a distinct locus and should be omitted from the linkage map of chromosome 11.

Koornneef. M.. T.D.G. Bosma. J.H.
de Jong.M.. M.S. Ramanna and J.H.
van der Veen

Yellow-green (.u:§) is an allele
of aurea (au).

Literature cited:

Khush. G.S. and C.M. Rick. 1968. Chromosoma 23:452-484.

Koornneef. M.. J.W. Cone. R.G. Dekens. E.G. OIHerne-Roberts. C.J.P. Spruit and
R.E. Kendrick. 1985. J. Plant Physiol. 120:153-165.

Whalen. R.H. 1964. Tomato Genet. Coop. Rpt. 14:30-31.
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The vitamin C content of tomato

fruit is significantly increased by

the genes~ pigment (hp) and
dark green (dg) which also have
undesirable pleiotropic effects.

including smaller fruits (Jarrett et a1.. 1984) and smaller. less productive
plants (Wann et al.. 1985). I have noticed that uniform ripening. dark green
lines appear to develop more vigorously. produce larger fruit. and yield more
than corresponding lines with u+ and~.

To test this. a homozygous £tock (~~ BB) was crossedwith the

cultivar Burgis (~dg+dg+ bb). The F2 progenies were classified for the three
segregating genes. and two ripe fruits of each plant were tested for ascorbic
acid (vitamin C) content by the technique of Wann et a1. (1985).

Vitamin C content (mg/l00 g fresh fruit) were as follows: u+-: 30.0 mg.

~: 27.1 mg; dg+-: 25.2 mg. ~: 31.8mg; ~-: 27.6 mg, bb: 28.2 mg. These data
suggest that ~ increased vitamin C by an average of .26% in progenies
heterozygous for many other genes. The data also suggest that uu decreased

vitamin C an average of 9.6%. They do not implicate the Beta gen;-in vitamin C
content.

When the effects of the genes were compared in pairs. the interaction of

~ in decreasing and ~ in increasing vitamin C are apparent. In the
presence of u+. ~ increased vitamin C content 48%. but in the presence of ~
there was no increase.

The implications are that while uu may overcome the pleiotropic effects of

~. it negates the ascorbic acid increase for which the gene ~ is of
interest. Furthermore, ~ appears to decrease vitamin C content when compared
to u+ even in normal lines.

Martin, F.W.

Interaction of a green fruit

color modifying gene on vitamin
C content of tomato.

Literature cited:

Jarrett. R.L.. H. Sayama. and E.C. Tigchelaar. 1984. J. Amer. Soc. Hort. Sci.
109(6) :873-878.

Wann, E.V. and E.L. Jourdain. 1985. J. Amer. Soc. Hort. Sci. 110(2):212-215.

Volume and weight are frequently
used as measures of fruit size.

Volume is also a good measure of
size. but direct measurement of

fruit volume by water displacement

is somewhat slow. is not easily portable. and can be messy. Weight measure-

ments are faster. and mayor may not be easy to do in field conditions.
depending on the precision required. Height and width measurements of fruit

are quick and easy in the field or indoors. and can be used to numerically

represent fruit shape (fruit height/fruit width = fruit shape index). This
small study was done to determine whether height and width measurements can

also be used to estimate fruit volume. Twenty-three fruit were collected from

a number of plant genotypes. representing large to small size and spherical to
oblate fruit shape. For each fruit, actual fruit volume (AFV) was measured by
water displacement. and weight. height. and maximum fruit diameter were

recorded. AFV ranged from 43 to 310 mI. fruit weights ranged from 31.5 to

298.7 gm. fruit height ranged from 3.4 to 7.1 cm. and fruit diameter ranged

from 4.1 to 10.3 cm. Estimated fruit volume (EFV) was calculated using the

Mutschler. M.A.. Yasamura L..

Sethna, J.
Estimation of tomato fruit

volume from fruit measurements.
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formula fQj the volume of an elliptical spheriod. vol=(1/6) x (height) x
(diameter). Linear regression equations and correlation coefficients were
calculatedfor weight va AJ!V (Figure 1) and EJ!V va. AFV (Figure 2).
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Figure 1 shows the relationship between fruit weight and volume. The
correlation between the two traits is very high. the pattern is linear and the
scatter around the line is minimal. Figure 2 shows that the EFV is a very good
indicator of fruit volume. Again. the pattern is lienar. with a high
correlation value and minimal scatter. Furthermore, a similar pattern is

observed comparing EFV and fruit weight (Figure 3). The relationship is
linear, with a high correlation value and low scatter.

400

350

.

;500 t r:: .006
slopea 1 .06 ..

250

Weight (gm) 200

...

..~
150 f#

Figure 3.

Therefore. in situations where height and diameter measurements are

desired. and/or where measurements of weight would be inconvient. or time

consuming. EFV can be used as a measure of fruit size.

If the EFV perfectly estimated the AFV. the slope of the line in Figure 2

would be 1. The slope value. .93. is less than 1 since the EFV to be less than

AFV since tomatoes tend to be blockier than a true elipsoid. Of the 23 fruits,

18 had EFV's less than their AFV. For this data set. the underestimation of

AFV by EFV would be eliminated by changing the coefficient in the formula from

1/6 to 1/5.5. This change would affect the slope value, but not the
correlation values.

A series of crosses were maae to
determine if the leaf mutant found
in the tomato line Alcobaca is

allelic to any of the known tomato
leaf mutants. Pollen from Alcobaca was testcrossed onto stocks homozygous for
the mutants c. e. and sf. LA 511 and LA 281 from the TGC were used as sources

for c and e.-respectively. A line derived from a seed stock from Practical

Plant Genetics Company was the source of!!. The Fl plants of each cross were
grown in seedlings along with the parents. At the four leaf stage. the leaf
types were compared and photographed. Results are shown in the diagrams below
of the first and second true leaves of the parents and crosses. The leaf trait
in Alcobaca was very similar to that produced by c. and the cross c x Alcobaca

gave thelsame mutant leaf type. Both of the other crosses gave normal leaves
in the F. Thus. we conclude that the gene in Alcobaca is allelic to c.

Rau. G.A. and M.A. Mutschler
Identification of the leaf

mutant in Alcobaca.
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Kerr (1960) suggested that the
deficiency of segregants was the
result of slower emergence and sub-

sequent growth and higher mortality

of ~ seedlings of normal seedlings. We have observed lower ~ ratios even

when germination was almost 100% when the ~ phenotype was checked by anthocyan
pigmentation in radicle. These results suggest that ratio of ~ individuals
within the seed population was originally lower than expected and that

emergence growth rate and seed mortality are not the sole factors affecting the

~ ratio. The frequently observed lower ~ ratios were studied by the 'Yellow
film method' (TGC Report No. 35. pp. 12-23) to check the ~ ratio in
segregating populations.

The high chlorophyll sources can be divided into two groups in F

populations of ~ x normal. The former produced the expected 3:1 ratio o~ ~
plants. while the latter produced lower numbers of ~ plants (Table 1). In the
latter varieties. there may be some genetic factor which affects the ~ ratio
in segregating populations. The presence of sterility genes which affect the

~ ratio are unlikely because of complete fertility of F1 and F2 plants. The
presence of an unlinked repressor gene of ~ is also unlikely since lines

showing higher ~ ratios than expected among F or backcross generation

populations derived from heterozygous F2 plants (1p/+) would be expected if the
repressor gene affected the action of ~ (Table 2). It is possible to explain

the distorted segregation of ~ assuming a gametophytic gene located on the

same chromosome as~. From results of reciprocal crosses of ~ x F (normal x
~). it is estimated that both male and female gametes are equally a\fected by
the gametophytic gene (Table 3). Two gametophytic genes have been reported in

tomato. They are Ge (on the 4th chromosome. Rick. 1966) and QE (on the 9th
chromosome. Pelham. 1968). Further studies are necessary to establish the

presence and nature of this gametophytic gene affecting ~ ratios.

Mochizuki. T. and S. Kamimura
Does the gametophytic factor
affect the ~ ratio?

-- -
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Table 2.
Segregation in F3 and B1FL populations from

F2 (hp X normal)-normal se~ected plants

hp hp+ Fitners
test

~~~_~!_!iE~~ ~~ ~!~~_~~~~i!!~L-

No. of plants in

segregated lines

self (F )

X l!E(Bli1)

hp:Morioka 17. normal:GT 70-050-01

514
363

1800
1547

X (1 :3)

X (1:1)

10 = normal: X = deficient for l!E

~ -- - --

Table 1. Segregation ratio of high-pigment phenotype

Lines hp hp+ Goodners
of fit

(Parents)
Morioka 9 (hp) 28 0
Morioka 15 (hp) 40 0

Morioka 16 (hp) 29 0

Y-13-1524-10-64(hp) 23 0

Morioka 17 (hp) 53 0

LA 1664 (hp) 26 0

Manapal (dg) 21 0
305-33-13-2-1 (+) 0 23
LA 348 (+) 0 25
LA 806 (+) 0 46
PU 74-43 (+) 0 34
GT 70-050-01 0 45

-------------------------------------------------------

(F2 populations) 288 903 0M 9 X 305-31
M 9 X GT 101 326 0
M 15 X LA 348 77 190 0
M 15 X LA 806 104 278 0
M 15 X GT 178 565 0
M 16 X PU74-43 226 682 0
Y-13 X GT 208 539 0
M 17 X GT 244 978 X
LA 1664 X GT 131 591 X
Manapal X LA 348 50 285 X
Manapal X LA 806 60 280 X
Manapal X GT 94 508 X

10 = Normal: X = deficient for
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Mochizuki. T. and S. Kamimura

Allelism test of high-pigment

phenotypes by the 'Yellow film
method. '

Four kinds of high-chlorophyll

phenotypes have been described: b£

(Reynard, 1956). ~ (Sanders et

al., 1975) and b£l' ~2 (Palmieri
et a1., 1978). Sayama (1979)

studied the allelism of these four phenotypesusing isogenic.!!E. stocks of
'Rutgers,' the dark green (dg) mutant of 'Mana pal , and high-pigment mutants of
'San Marzano.' He concluded that all the four high chlorophyll phenotypes were

allelic because all the F1 hybrids showed anthocyan pigmentation in the radicle
which is typical of these high chlorophyll mutants. Jarrett (1982) studied the

allelism of ~ and ~ using the same materials and F2 populations of them and
concluded that.!!E.and ~ were not allelic because of the segregation for the

characteristic fruit phenotype in F2 populations between.!!E.and~.
To clarify the allelism of tllese four phenotypes, we studied the

segregation of the high-pigment phenotype in F2 populations among these mutants
by the 'yellow film method' previously described (TGC 35:12-13). 'Morioka 15,'

the dark green mutant of 'Manapal , and high-pigment mutants of 'San Marzano'

were used a the.!!E.,~, ~ and b£2 parents respectively. No segregation was

observed in F2 plants and a\l combinations showed the high-pigment phenotype as
identified by the yellow film method. Seedlings did not elongate and never

lost the anthocyan pigmentation in the hypocotyl under the yellow film. These
results suggest that these four high-pigment phenotypes are allelic and result
from mutation at the same locus.

Table 3. Segregation in reciprocal crosses of hp X normal

Lines hp Normal
Fitnefs
test

Morioka 17 (hp) 56 0

GI 70-050-01 (+)
0 43

F2 (GT X M 17)
0 21

F (GT X M 17) 48 244 X (1 :3)

B1F1 (M 17 X F1)
50 90 X (1:1)

B1 F 1 (F1 X M 1 )
53 124 X (1:1)

10 = normal; X = deficient for
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Table 1. Resul t of allelism test by 'Yellow
film method'

Lines hp+hp

Morioka 15 (hp) 49 0
Manapal (dg) 27 0

San Marzano (hP1) 36 0
San Marzano (hP2) ~ 43 0

~----------

(F2 populations)
hp X dg 36 0
hp X hP1 31 0
hp X hP2 34 0
hP1 X dg 52 0
dg X hP2 22 0
hP1 X hP2 40 0-----------------------------------------------

(Control)
Florida

F1 (hp
F2 (hp
F1 (+
F2 (+

MH-1 (+)

X +)
X +)

X hP2)
X hP2)

0
0

181
0
49

34
55
468
25
151

Previously it was determined that
cv. 'Licato' exhibits root-knot-
nematode horizontal resistance
which causes reduction both in root

knot and egg-mass number after

inoculation. Genetic analysis of
resistance was done following Mather and Jinks and Cavali Methods (Mather and

Jinks. 1971). evaluating the F~ and F2 populations and the backcrosses to both
parents from a cross between Rutgers' (susceptible parent) and 'Licato'

(resistant parent). Additionally. an estimation of the reciprocal effects was

done in another cross between 'Tropic' and'Licato.' The obtained results for

both variables (i.e. root knot and egg-mass number) after inoculation with 2000

nematode eggs/plant were similar. Root knot number (Table 1) of population

means for the several generations and the genetic analysis results suggest
partial dominance of suceptibility and that an additive-dominance model with

epistatic interactions of an additive x dominant type could explain the

observed variability for both variables. This would imply that the observed
resistance is conditioned by at least 2 genes with non-allelic interactions.

It is possible that the two evaluated variables are controlled by a group of
genes with pleiotropic effects. The reciprocal effects that were found (Table

2) suggest that besides the nuclear genes for resistance there maybe a
cytoplasmic factor in 'Licato' conditioning resistance.

Lobo M.. I. Ochoa and R. Navarro
Inheritance of the root-knot-

nematode (Meloidogyne incognita)

resistance exhibited by cv.
'Licata. '

Literature cited:

Mather. K. and L. Jinks. Components of means: additive and dominance effects.
In: Biometrical Genetics. Cornell Univ. Press.. Ithaca. NY. 1971.
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Table 1. Expected and observed values for root-knots number by
plant after inoculation with the root-knot-nematode
(dosage 2000 eggs/plant) to different generations of a
cross between 'Rutgers' (PI) and 'Licato' (P2).

Generation

Number
of

plants

Root-knots number/plant (Four
parameter model) (1)

Observed Expected

PI
P2F

BC1
F2
F2
X2P

Scaling Test
A
B
C

30
30
30
53
59
140

25.65 + 3.39
8.33 + 0.77

23.43 + 3.75

22.83 + 2.28
27.23 + 3.47

22.73 + 2.25

27 .49 + 2.33

8.43 +2.33
26.98+3.89
22.47 + 3.35

21.29 + 3.35

23.64 + 2.89

2.74
0.5 - 0.25

3.41 + 6.81 n.s.
22.68 + 7.92*
10.08 + 12.23 n.s.

d:

(average effect): 17.96 ~ 1.64 **

(additive effect): 9.53 ~ 1.65 **

(dominanc~ effect): 9.01 ~ 3.53 *
(additive x dominance interaction): 23 .80 + 8.71*

(1) m:

h:

j :

*Significant (95% confidence); **Highly significant (99% confidence)

Table 2. Reciprocal effects for root-knot and egg-mass number for a

. cross between 'Tropic' and 'Licato' after inoculation with

2000 root-knot nematode eggs by plant.

Variable

Ge~otype (1)

'Tropic' X 'Licato' 'Licato X Tropic'

Root-knots number

Egg-mass number

34.45 + 6.93 A

15.25 + 3.14 A

14.10 + 2.24 B

7.55 + 1.32 B

(1) Averages with dif ferent letter in each row are dif ferent
(Student test with 95% of confidence).

---
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A new disease caused by Phoma
andina var crystallyniformis has
been reported by Loerakker. et ale
(1985). The fungus causes yield

reductions of around 67% when the plants exhibit medium grade of disease

(rating 3) and more than 98% when they exhibit high grade (rating 5).
Resistance to the disease has been found at seedling stage (Lobo et al.. 1984).
but the resistance does not hold to maturity. A collection of different
species of tomato was tested in a field with high level of inoculum of the
fungus in the soil. Resistance was<found in three accessions of L. hirsutum as

well as in three accessions of ~. parviflorum and one each of~. peruvianum and
L. chimielewski. Previously near-inmumty was found in L. hirsutum (PI 251305).
The hybrid PI 251305 x 'Licato' (susceptible parent) -;as resistant to the
disease. Currently. a wider collection is being tested to find the best
resistance source and to conduct inheritance studies. The results obtained

with some of the tested genotypes are included in Table 1.

Lobo. M.. and R. Navarro
Resistance to Phoma andina var

crystallyniformis in tomato

Literature cited:

Lobo. M.. R. Navarro. B.N. Quintero. and A.M. Jaramillo. Phoma resistance in
tomato seedlings. Tomato Genetics Coop. 34:12. 1984.

Loerakker. W.M.. R. Navarro. M. Lobo. and L.J. Turkesteen. Phoma andina var

crystallyniformis var. nov un patogeno nuevo del tomate y la papa en los
Andes (in press).

Table 1. Phoma andina var crystllyniformis resistance in accessions
of different tomato species.

Rating of the disease (1)
Genotype Species days after transplanting

23 44 50 57 62

LA 375 . pimpinellifolium 1.5 3.0 3.0 4.0 4.5
LA 373 . pimpinellifolium 2.0 3.0 3.0 3.5 4.0
LA 369 . pimpinellifolium 2.0 3.5 3.5 4.0 4.5
LA 121 . pimpinellifolium 1.5 2.5 3.0 4.0 5.0
LA 100 . pimpinellifolium 1.0 2.5 3.0 4.0 5.0
LA 2113 . parviflorum 0.0 0.0 0.0 0.0 0.0
LA 2325 . parviflorum 0.0 0.0 0.0 0.0 0.0
LA 2113 . parviflorum 1.0 1.0 1.0 1.0 1.0
LA 247 . parviflorum 0.0 1.0 1.0 2.0 2.0
LA 1306 L. chmielewski 0.0 0.0 0.0 0.0 0.0
PI 126448 . peruv1anum 0.0 0.0 0.0 0.0 0.0
PI 129445 L. hirsutum 0.0 0.0 0.0 0.0 0.0
PI 134417 L. hirsutum 0.0 0.0 0.0 0.0 0.0
PI 129157 L. hirsutum 0.0 0.0 1.0 1.0 1.0
PI 251304 L. hirsutum 0.0 0.0 1.0 2.0 2.0
LA 1622 L. esc. v. cerasiforme 2.0 3.0 4.0 4.5 5.0
LA 1461 L. v. cerasiforme 2.5 3.0 3.5 4.5 5.0
LA 1468 L. v. cerasiforme 2.0 3.0 3.5 4.5 4.5
Licato (2)

- -
L. esculentum 3.0 4.0 5.0 5.5 6.0

(1) 0: No symptoms
7: plants dead

(2) Susceptible control.
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PI 251305 L. hirsutum exhibits

partial resistance to Phytophthora

infestans blight as indicated by

the low apparent-infection rate

obtained with the material in comparison to that of 'Licato' (susceptible
control). The value for the F between 'Licato' and PI 251305 was closer to

that of the resistant parent, ~ich suggests dominance of the resistance. Low

values for apparent infection approximating that of L. hirsutum PI 251305 were

also obtained with two hybrids between hirsutum and L. esculentum lines (Table
1). The above results point to the possibility of employing PI 351205 as a
source of horizontalresistanceto late blight. .

Lobo, M. and R. Navarro.

Late blight horizontal resistance
in L. hirsutum.

Table 1. Late-blight apparent infection rate (r)
obtained with L. hirsutum PI 251305, 'Licato'
(susceptible control) and interspecific
hybrids with PI 251305.

Genotype Species r (1)

PI 251305

Licato x PI 251305

Licato
LLS 6 x PI 251305

LLS 14 x PI 251305

L. hirsutum

esc. x hirsutum

L. esculentum
esc. x hirsutum

esc: x hirsutum

0.108 b
0.162 b
0.305 a
0.156 b
0.154 b

(1) Values with the same letter are not different (95%
of confidence).

Tomato fruit mold (Botrytis
cinerea) resistance was tested in

41 different cultivars by puncture

inoculating fruits (6 puchtures per
fruit), with 1 x 10 spores/ml of

the fungus. Scoring was done in humid chamber 48 and 96 hours after
inoculation. The accession PI 119214 exhibited the lowest symptoms; fruits did
not exhibit advance of the disease one week after inoculation (Table 1).

Lobo, M. R. Navarro, A. Bernal,
and L.M.Llano.

Botrytis ~inerea resistance
in tomato
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Table 1. Resistance to Botrytis cinerea
exhibited by different tomato

genotypes.

Rating (1)
Genotype hours after inoculation

48 96

Fanal 4.4 5.0

Ruz ovy Ker 2.4 5.0
PI 205033 3.6 4.9
PI 244956 2.4 4.4
PI 117898 2.2 3.7
PI 118790 2.4 4.0
PI 119214 1.0 1.2
PI 204982 3.5 4.7
PI 126925 4.3 4.7
PI 108245 4.4 5.0
PI 110596 3.1 4.2
PI 110597 4.3 5.0
PI 91913 1.9 3.5
PI 92865 2.6 4.1
PI 244957 3.2 4.9
PI 263000 1.9 3.3
PI 263724 1.7 3.8
PI 273446 3.6 4.7
PI 205009 4.3 5.0
PI 123538 2.6 4.2
PI 205011 3.8 4.8
PI 205015 3.6 4.6
PI 205016 3.8 4.8
PI 129108 4.7 5.0
PI 134208 4.0 4.8
PI 205017 4.0 5.0
PI 205018 4.5 4.6
PI 205019 4.2 5.0
PI 205020 4.4 5.0
PI 205021 4.3 5.0
PI 204976 4.2 4.6
PI 204980 4.4 5.0
PI 330727 1.2 3.3
PI 240905 4.4 5.0
PI 128236 2.0 3.9
PI 128277 2.7 3.3
PI 129065 4.1 4.5
PI 166365 4.7 5.0

Rutgers 2.1 4.8
Licato 2.0 3.1

0: Immunity
5: Highly susceptible
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Narayanan Kutty. C.. and
K.V. Peter

Additional sources of resistance
to bacterial wilt in tomato.

Fifteen lines reportedly resistant
to bacterial wilt were evaluated in

the present study. The lines were
evaluated during two growing

seasons (January to May. 1984 and

September to February. 1984-1985) in a wilt infected soil. The presence of
virulent inoculum in the soil was tested by planting a susceptible check ('Pusa

Ruby') in alternate rows. Ooze tests were carried out on all wilted plants to
confirm bacterial wilt. The disease rating was done as per Mew and Ho (1976).

Five plants were randomly selected in each line/replicate and observations were

also made on days to fruit set. days to fruit harvest. fruits/plant. locules/

fruit. fruit yield/plant. average fruit weight. fruit cracking and percentage
fruit set.

The lines LE 79 LFG and LE 217 were resistant to bacterial wilt during

both the seasons (Table 1). The line LE 209 was found to be susceptible to

wilt along with the susceptible check 'Pusa Ruby' which showed 100% wilting.
Moderate susceptibility was observed in the lines IIHR Bwr 34 A. LE 79 LFF and
LE 210. All the other lines showed moderate resistance to susceptibility.

The lines LE 217 and LE 79 LFG were found resistant to wilt and high

yielding. They also had higher fruit set percentage. This further confirms
the usefulness of these two lines in tropical warm areas with wilt infested
soil.

References

Mew. T.W. and Ho. W.C.. 1977. Phytopathology 67:907-911.
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Table 1. Evaluation of tomatolines for their reaction to bacterial wilt;

Lines Number of plants

51 52

Number wi! ted

51 52

Diseasereaction (%)

51 52

LE 206
(CL 9-0-0-1-30.4) 64 42.85 (MS)

LE 208
(CL 143-0-10-3-1-2) 88

LE 209
(CL 1104-0-0-71-4-2) 89

LE 210
(CL 1131-00-38-40) 60

LE 211
(CL 1351-1-1-6) 84

LE 212
(CL 1351-1-9) 85

LE 213
(CL 1219-0-6-2) 88

LE 214
(L 94£1-0-20-2) 90

LE ~17
(Louisiana Pink) 89

LE 79
(CL 32d-0-1-19 GS) 90

LE 79 LFG
(CL 32d-0-1-1-1-1-19 G5) 90

LE 79 DG
(CL 32d-0-1-1-1-19 GS) 89

LE 79 LFF
(CL 32d-0-1-1-1-1-19 GS) 88

LE 79 SPF
(CL 32d-0-1-1-1-1-19 G5)

IIHR Bwr 34 A

LE 5
(Pusa Ruby)

49 15 21

27

36

28

22

23

34

5

7

11

7

7

22

8

22

90 61

23 .40 (MR)

31.80 (MR)

73.00 (5)

43.33 (MS)

23 .80 (MR)

25.88 (MR)

32.95 (MR)

24.40 (MR)

17.97 (R)

28.88 (MR)

15.55 (R)

28.08 (MR)

44.72 (M5)

100.00 (5)

49.99 (M5)

76.59 (5)

54.89 (MS)

43.13 (M5)

52.26 (MS)

58.62 (MS)

11.62 (R)

11.11 (R)

18.64 (R)

11.85 (R)

12.70 (R)

42.30 (MS)

14.00 (R)

40.68 (M5)

100.00 (S)

54 38

47 65

51 26

51 20

44 22

58 29

43 22

63 16

59 26

59 14

55 25

52 42

50

54

90 61

SI = January-March 1984. 51= September-February 1984-1985
R = RE?sistant < 20% plants wi! ted
MR = Moderately resistant 20 to 40% plants wilted

!-IS = ModpratPly suscC?ptible 40 to 60~~ plants wil ted
S = Suscpptible > 60% plants wil ted
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J. Pelham (TGC Report 20:37-38)
concluded that Tm-l is located on

chromosome 5, close to tf and wt,

which are located at positions 40 and 50 respectively (Rick, TGC 30: 2-17)-:-

Recently, Pitb1ado (Ph.D. thesis, Univ. of Guelph, Canada, 1983, 70 p) reported
that the genoPto,which controls resistance to Pseu.domonas tomato, is also
located on chromosome 5 in position 30. He did this using the markers mc and

sd situated respectively at positions 0 and 14 (Rick, 1980). We attempted to

discover whether a linkage existed between Tm-l and Pto by studying a series of

F3. lines obtainedby crossing~ "Mobaci" (INRA line, Tm-!) x 0 "Ontario7710"
(Simcoe Station line, Pto). A total of 88 F lines were inoculated at the

seedling stage in two E;parate tests, one usrng TMV (race 0) and the second

using f. tomato. Sixteen plants or more per line were used for each test.

Table 1 gives the results obtained from identification of F2 plant

genotypes for Tm-12and Pto. These results indicate that the Tm-l and Pto loci
are independent [ . :0.70 > P > 0.50].

Laterrot, H.

Independence of Tm-I and Pto.

Treatments using the insecticide

Lebaycid (of which the active

ingredient is Fenthion) carried out
in the fall of 1984 resulted in

necroses of the plants in various
plant populations under selection. This necroses was identical to that

observed on plants known to carry the Pto gene which controls resistance to
Pseudomonas tomato and described ear1ier-l[Laterrot, TGC 35:6).

The parent lines of these plant populations have undergone a parallel

study to determine their reaction to Lebaycid and Pseudomonas tomato. The

lines listed below showed the same reaction as those wich carry the gene Pto
(Ontario 7710 and lines derived from crosses with this line): -

- "Atom," which originated in the United Kingdom; seeds received in 1966
from the Volcani Centre (Israel).

- "Bubjekosoko," which originated in the USSR; seeds received in 1978 from
W. Prei1 (West Germany).

- "75/59," which originated in West Germany from the cross "Atom" x

"Bubj ekosoko" (Reimann-Philipp, personal communication, 1977);

seeds received in 1976 from Reimann-Philipp.

Laterrot, H. and J. Phi10uze
Sources of resistance to

Pseudomonas tomato indicated

by Lebaycid treatment.

Table 1.
Genotypes for Tm-l and Pto of 88 F2 plants (Mobaci x Ontario 7710)

Tm-l Tm-l +-
Tm-I + +

Pto Pto + Pto Pto + Pto Pto +- - -
Pto + + Pto + + Pto + +

Numbers
observed 6 9 8 8 19 8 7 14 9

Theoretical
5.5 11.0 5.5 11.0 22.0 11.0 5.5 11.0 5.5numbers

lAssuming independence of Tm-l and Pto.
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The tomato line LE 79 (CL 32d-0-1-
1-1-1-19 GS) was found to be
resistant to bacterial wilt caused
by race 1 of Pseudomonas

solanacearum E.F. Smith under in vivo and in vitro (89.5 and 100% survival
respectively) conditions. To s~dy the mode-Qf inheritance of resistance. this

line was crossed with Pusa Ruby (a susceptible variety). The F1s. F2s. BC1s
and BC2s were grown in a wilt infested soil. The temperature was kept below
32°C. The data (Table 1) showed a monogenic and incompletely dominant gene
action. The gene responsible for r~sistance manifested a penetrance of 72%.

Rajan. S. and K.V. Peter
Incomplete dominance of bacterial
wil t resistance.

Table 1. Inheritance of resistance to bacterial wilt

Generations

PI (LE 79)

P2 (Pusa Ruby)

F1

F2

BC1

(F1 x LE 79)

BC2

(F1 x Pusa Ruby)

Number of plants
Total Resistant Susceptible

50

50

50

200

200

200

36

0

6

41 (48)

71 (84)

18 (12)

Expected
ratio
assuming
partial
penetrance X2* P

14

50

44

159 (152) 0.94:3.04 1.32 0.3 - 0.2

129 (116) 0 . 84: 1. 16 3.47 0.1 - 0.05

182 (188) 0.06:0.94 3.19 0.1 - 0.05

2*x = 3.84; (p = 0.05)
Figures in parentheses are expected numbers assuming partial penetrance of
resistance.

Rajan. S. and K.V. Peter
Association of locules/fruit and
bacterial wiltresistance.

One of the serious drawbacks in the
successful development of bacterial
wil t resistance tomato varieties
has been the small fruited habit in

many sources of bacterial wilt resistance. Large fruit size has been reported
to be the most elusive character in bacterial wi1 t resistance breeding in
tomato (Acosta et a1.. 1964; Sunarjono. 1980).

Ten plants each of the resistant (CL 32d-Q-1-1-1-1-19 GS) and susceptible. ~ 1 - - _1 - - I ~---~ ~ m1 "'_11':_- :1--
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Table 1. Contingency table for testing association between
locules/fruit and resistance to bacterial wilt.

Disease reaction Locules/fruit
< 3 > 3

Total

Resistant 4 6 10

Susceptible 1 9 10

Total 5 15 20

The probability of association of fewer locules « 3) per fruit and
resistance to bacterial wilt was only 0.15. This suggests independent genetic
control of locules/fruit and bacterial wilt resistances.

References

Acosta, J.C., J.C. gilbert and V.L. Quinon. 1964. Heritability of bacterial
wilt resistance in tomato. Proc. Amer. Soc. Hort. Sci. 84:455-462.

Sunarjono, H. 1980. Increasing tomato production, disease resistant varieties
show promise. Indonesian Agric. Res. Develop. J. 2:5-7.

Lycopersicon cheesmanii!. minor
selections could be useful for

introducing high soluble-solid
genes into the cultivated tomato

(1). Because of interest in high-solids tomatoes, seeds of several L.
cheesmanii accessions (LA 483, 526, 747, 929, 1403, 1411, 1508 and 1627)-were
obtained from Dr. C. M. Rick (Department of Vegetable Crops, University of
California, Davis).

Seeds were soaked for 1 hr in 2.63% NaOCl, rinsed for 15 min in 2 changes
of autoclaved deionized water, cultured individually in 20 mm test tubes

containing 4 m1 ~~r!~hige-Skoog (2) medium (0.6% Bacto agar)d and placed in 18
hr light [18 Em s visible (1500 lux)] at a constant 26 C. After 1 wk,
ungerminated seeds rescued by removing the seed coat with a scalpel while

viewing through a dissecting ~fC!~scope. Once germinated, seedlings were
placed in higher light [66 Em s (5500 lux)], and after 2 wks, those having
2 true leaf pair were cut into nodal sections and transferred to vessels
(Magenta Corp) containing 20 m1 of the same medium supplemented wtih 4.0 M
benzyladenine. Shoots were subcultured to fresh medium triweekly and those 15
mm or longer were rooted in vivo using Techniculture peat plugs (Castle & Cooke
Techniculture, Salinas, dA) ~ humidity chamber. An aqueous solution of 1/4
tsp/gal Captan, Benlate, and 20-20-20 fertilizer was used to wet trays. After
10 days, clones were transplanted into pots and greenhouse acclimated in 3
days.

Approximately 50% of the seeds germinated within 4 days after one
treatment. An even higher percent germinate if the seed coat is removed.
Thus, only one treatment may be needed if seeds are left in the bleach solution
until the seed coats slough. All cultures except LA 1508 proliferated rapidly

Rosten, A.R.

Micropropagation of Lycopersicon
cheesmanii f. minor
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(5 X in 3 wks). Cultures of LA 1508 callused more than the other accessions,

but still multiplied at a useful level. All plants transferred to the

greenhouse flowered normally.
An unexpected event was the formation of adventitious shoots from leaves

which came in contact with the medium. This also occurred when individual

leaves were cultured, and differences existed in the frequency of shoot

production between accessions. The highest frequency occurred in LA 526 and
747 whereas none occurred in LA 1508.

Literature cited:

1. Garvey, T.C. and J. Hewitt. 1984. A survey of Lycopersicon cheesmanii
for high soluble solids. Tomato Genetics Coop 34:4-5.
Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and
bioassays with tobacco cultures. Physiol. Plantarum 15:473-479.

2.

Techniques of plant regeneration

from cultured explants are

prerequisites for genetic studies

using tissue culture systems.
Tomato has been found to be an

ideal system for such studies (Shahin, 1984). Here we report the genotypic
differences in shoot formation from cultured hypocotyl explants from five

tomato cultivars popular in India.
One em long hypocotyl explants from 10 day old seedlings of Lycopersicon

esculentum Mill. cvs. Pusa Ruby, Roma, Best of All, Marglobe and Sioux were

cultured on MS medium supplemented wtih BAP 2.25 mg/l and IAA 0.175 mg/l

(Kartha et aI., 1976). The cultures wre incubated at 270C under constant
illumination of about 1000 lux. The number of shoot initials in each explant

was counted 30 days after inoculation under a dissection microscope. At least

12 explants from each variety were inoculated.
There was a distinct difference in shoot forming ability among the five

genotypes tested (Table 1).

Sabapathi, B.R. and N. Gupta

Genotypic differences in shoot

forming capacity of cultured

hypocotyl explants of tomato.

Table 1. Genotypic differences in shoot formation from
cultured hypocotyl explants.

Mean no. of shoot initials per

explant, 30 d after incubation

14.0 + 2.76

1.8 + 0.40

3.9 + 0.62

3.3 + 0.43

5.0 + 0.53

S. No. Variety

1 Pusa Ruby

2 Roma

3 Best of All

4 Marglobe

5 Sioux
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Pusa Ruby hypocotyls initiated the highest number of shoots, which is
significantly more than the mean number of shoots per explant in other
cultivars tested. Sioux, Best of All and Marglobe did not differ significantly
(p = 0.05% in Student's t-test) but Roma had significantly fewer shoots when
compared with the othe~ four cultivars. Our observation strengthens the view
that in tomato it is important to standardize media and culture conditions in
each genotype to obtain optimum results in in vitro experiments (Kurtz and
Lineberger, 1983). -
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Young floral buds, with sepal

primardia only, of both the normal
and the male-sterile stamenless-Z

(s12/s12) mutant, were cultured
successfully on a defined medium.

In about 4 weeks, on a relatively simple medium, normal in vitro flower
development was obtained in both lines. The medium consisted of Murashige and
Skoog's basic salts, White's vitamins and glycine and sucrose, and was
supplemented with benzyl aminopurine (BAP) alone or with both BAP and

gibberellic acid (G~).
In the normal Duds, the initiation and development of the in vitro grown

floral organs was comparable to those grown in vivo, although Ehe organs in

culture wre slightly shorter at maturity than-those developed on the plant.

The stamens from the in vitro developed flowers invariably contained
microspores and pollen grains. The carpels showed normal development and also

contained numerous ovules. Of the various components in the growth medium, BAP
was considered by far the most important in the normal developmentof flower
buds ~ vitro. The presence of G~ was not essential for the initiation and
development of floral organs, but i~ did have a promotory effect.

The floral buds of slZ/sl~ had a more complex nutrient requirement for the

~ vitro growth than the normal buds. For example, the concentration of G~
needed for slz'91Z buds was higher than that for normal buds. The in vitro
grown slZ/slZ flowers also compared well with those grown in vivo. Some of the
flowers also developed external ovules, typical of the sterile stamens of the
stamenless-Z mutant. The pistils developed short styles and the ovaries had
numerous ovules.

The effects of other cytokinins, gibberellic acid alone, pH, and different
concentrations of sucrose, on the in vitro flower development of these two
genetically different lines, have 8lS0 been studied and the results of these

experiments will be discussed in detail elsewhere.

Rastogi, R. and V.K. Sawhney
Flower culture of normal

(+/+) and the male sterile,

stamenless-Z (alZ/alZ) mutant.

---- ~
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Fusarium wiltrace 3 was discovered
on several commercial farms on the

west coast of Florida in the spring
of 1982. In order to find

resistance to this pathogen, approximately 900 genotypes ranging from wild
species to established cuitivars were screened by the standard root dip
technique. Seed was saved from all healthy plants and rescreened along with
numerous hybrids from crosses of resistant and susceptible inbreds. A number
of ~. peruvianum and~. glandu1osum accessions had good resistance (Table 1).
Several other genotypes had high levels of resistance and underwent
considerable testing. Of these, the'bt!st1ev~ of resistance was found in LA

716, an~. penne11ii accession. Ten individual plant crosses were made between
LA 716 and 'Hayslip' and these were screened 2 times (Table 2). Gene action
for most hybrids is difficult to explain, but the hybrid derived from LA 716-8
appeared to have resistance conferred by dominant gene action.

TWo breeding lines with 100% resistance were developed from this hybrid.

One, 657-1, was derived by a backcross of the F1 to a susceptible inbred
followed by 2 generations of se1fing after disease screening. The second,

672-1, was an F4 derived from the Fl' Both lines were crossed with susceptible

cultivars, and F1' BCP1' BCP2...'and F2 seed were obtained. These 2 families wre
screened in the summer of 1985. ResUlts. although preliminazy due to shortage
of seed. tend to favor a single dominant gene conferring resistance to fusarium
wiltrace 3 (Table 3) .

Obviously. this conclusion needs to be confirmed by screening greater

numbers of plants which recently have been obtained. Most. but not all. F2
data from a backcrossing program support the single dominant gene hypothesis.
The data reported here document both our progress to date. and also some of the
anomalies which have occurred in this work. Possibly. data such as that in
Table 2 are more the rule than the exception in this type of work. but such
data might go unreported because it is not easily interpreted. Explanations of
the data will not be made here. If further experimentation supports control of
resistanceby a single dominant gene in 657-1 and 672-1. these genetic lines
will be made available to those who request them. In addition to determining
the genetics of this resistance. we are in the process of studying the
relationship of this resistance with I and 1-2. LA 716 is resistant to these 2
races as well. - ---

Scott. J.W. and J.P. Jones
Sources of resistance to

fusariumwilt race3.
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Table L £:. peruvianum and ~. glandulosum accessions with lowest
Fusarium wilt race 3 incidence from 1982 and 1983 seedling

inoculation experiments at Bradenton. Florida.

PI Numberz

126431
126441
126928
126930
126935
127831
127832
128643
128645
128646
128647
128648
128649
128650
128653
128655
128656
128657
128659
128661
128663
246585
247807
251306
266375
126440*
126444*
199380*

ExE,eriment 1 ExE,eriment 2

No. No. No. No.

Healthy

19
18
20
17
20
18
18
11
19
20
20
20
20
19
20
20
19
36
20
35
32
18
17
19
20
20
20
18

DiseasedDiseased Healthy

39
88
31
37
29
98
95
30
27

1
6
1
0
3
15
2
3
0

0
1
0
1
0
1
1
0
0
0
0
0
0
0
0
0
0
4
0
5
6
1
0
0
0
0
0
2

31
29
31
15
29

1
8
1
1
2

105
27

20
4

51
16

2
2

14
20
30
32
59

5
0
1
0
7

"All L. perovianum except * indicate ~. .s.landulosum.



TCC Report No. 36,1986 Research Notes 30

Fusarium wilt race 3 incidence after seedling inoculation of Hayslip.

LA 716. and 10 hybrids between Hayslip and individual plants of LA

716 at Bradenton. Florida. 1983.

Table 2.

Genotype

Hayslip
LA 716

(Hayslip x LA 716-1)
(Hayslip x LA 716-2)
(Hayslip x LA 716-3)
(Hayslip x LA 716-4)
(Hayslip x LA 716-5)
(Hayslipx LA 716-6)
(Hayslip x LA 716-7)
(Hayslip x LA 716-8)
(Hayslip x LA 716-9)
(Hayslip x LA 716-10)

First Screent~ust 1983 Second Screen. October 1983

No. No. No.No.

Healthy Diseased DiseasedHealthy

1
16
13
7
13
15
14
14
4
17
3
8

9
0
7
13
7
5
6
6
16
1
17
4

3
5
1
4
16

0
9

10
0

16
15
17

4
5
3

9
5
19
14
3

Table 3. Fusarium wi! trace 3 reactions for families of two resistant inbreds
derived from LA 716 at Bradenton. Florida. Summer 1985.

Number of Plants Expected Chi
Genotype Generation Healthy Diseased Ratio Square P

672-1 (F4)
P 34 0 1:0

Horizon pIA 0 39 0: 1
Hayslip p2B 2 34 0:1
(Horizon x 672-1) F2 24 0 1:0
672-1 (Hayslip x 672-1) BCP1 19 3 1:0
Hayslip (Hayslip x 672-1) BCP2

7 8 1:1 0.066 .5-.9
(Hayslip x 672-1)-BK F2 25 7 3:1 0.267 .5-.9

657-1 (FIBClS2) PI
2z 0 1:0

Suncoast P2 4 27 0:1
(Suncoast x 657-1) F 29 5 1:0

657-1 (Hayslip x 657-1) BCPl 11 0 1:0

Suncoast (Suncoast x 657-1) BCP2 8 9 1:1 0.058 .5-.9

(Suncoast x 657-1)-BK F2 30 3 3:1 4.455 .01-.05*
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After obtaining somatic hybrids
between these two species by

protoplast fusion (Adams and
Quiros, Pl. Sci. 40(1985):209-219),

we now report their sexual hybrids. We crossed the same two plants used for
the somatic hybridization experiment. The cross succeeded only when using~.

peruvianum as pistilate parent. A few seeds were obtained and germinated in
Nitch and Nitch culture medium. Embryo rescue was not necessary. Two hybrid

plant develped: one moderately sterile (48% pollen stainability) and very
vigorous, and another highly fertile (88% pollen stainability) but smaller in
size. Both plants were heterotic with respect to the two parents. Chromosome
counts revealed that the former was a triploid hybrid, most likely a

sesquidiloid originated by fertilization of ~. pennellii 2n pollen, judged by
its closer resemblance to this species. The second was a diploid hybrid,

highly self-compatible, setting spontaneously many fruits with viable seeds.
This behavior was in agreement with the observtions of Chmielewski (TGC 18:9).
A few seeds were obtained when this hybrid was backcrossed as staminate parent

to~. peruvianum. The reciprocal crosses and backrosses in any direction to ~
pennillii were unsuccessful. Self-incompatibility (S1) from green fruited
species is dominant over self-compatibility (SC) of red fruited species. When

species of these two groups are hybridized, as a rule the self-compatible
species have to be used as pistilate parents due to a strong unilateral

incompatibility (Rick, Biol. Zbl. 101(1982):185-198). The SC of ~. pennellii
(LA 716), however, is the exception to this rule. It is dominant over S1 and

its unilateral incompatibility reaction is reversed. Crosses with this

accession will succeed only when using the self-incompatibility species as

pistil ate parents. This unusual behavior was examined by Hardon (Genetics

57(1967):795-808) in~. pennellii hybrids between SC and S1 accessions, and in

~. pennellii/1. esculentum hybrid~ He postulated that SC in~. pennellii is
determined by a dominant allele (S ), at the S locus.

A1lozyme segregations for seven loci in the hybrid F progeny are
summarized in Table 1. Segregations for loci Prx-1, Skd-1, toth on chromosome

1, and Pgi-l on chromosome 12, deviated from the expectd 1:2:1 ratio. An excess
of pennellii and a deficiency of peruvianum alleles was evident in the hybrid

progeny. The same deviations for the first two loci was reported by Tanksley
and Loaiza-Figueroa (PNAS 82(1985) :5093-5096) in~. peruvianum intraspecific

hybrids. Deviations for other loci have been reported by several other authors
for various Lycopersicon interspecific crosses. This is believed to be due to

pollen competition, and selection acting during germination and at seedling
stage. Our data confirms the linkage between Tpi-2 and Pg~2 (chromosome 4),
but we could not detect the linkage between Prx-1 and Skd-1 (chromosome 1). We

found significant associations between Prx-1 and Tpi-2, and Prx-1 and Pg~2.
Linkage calculations, however, indicated that the recombination fraction for
these two sets of loci was above 50%. Most likely, the signif icant
associations observed were an artifact due to the significant departure from

the 1:2:1 ratio found for Prx-l. We will study linkages between the

segregating allozyme loci, SI and unilateral incompatibility in this F

progeny. it is expected to segregate for self-incompatibilipY in a 3:1 (st:S1)
ratio. This shall confirm Hardon's report indicating that S is located at the

S locus, and Tanksley and Loaiza-Figueroa's report that S locus is on

chromosome 1, linked to Skd-1 and Prx-1. Furthermore, by backcrossing F2
plants to both parents, it will be possible to detect segregations between S1
and unilateral incompatibility, if any.

Quiros, C., O. Ochoa and D. Douches

L. peruvianum x L. pennellii
sexual hybrids.
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At present. no commercial tomato
cultivar possesses complete field
resistance to preemergence
metribuz in spray inj ury .

Differential cuitivar reaction to

metribuzin. however. has been shown to exist. Although various screening
techniques are used to predict tomato susceptibility to metribuzin. precise
assays capable of rapidly differentiating levels of tolerance are still needed.
Therefore. we examined the feasibility of using leaf chlorophyll fluorescence
(LCF) for determiningmetribuzintolerance in the tomato.

The chlorophyll fluorescence procedure as outlined by Ali and Souza
Machado (1981) was used in this study. Plants were grown in environmentally
controlled growth chambers for predetermined periods. Four millimeter leaf
discs were removed from the first true leaves of the seedlings. then floated on
phosphate buffer with and without metribuzin. Following a four hour incubation
period the leaf discs were assayed for leaf chlorophyll fluorescence using a
plant productivity fluorometer. Fireball and PSU 72E represented the most and
least tolerant of the varieties examined (Table 1). Preliminary studies
established the optimal metribuzin concentration and sampling time during
germination to be 10 ppm and 18 days. respectively. The mean difference in LCF
between Fireball and FSU 72E following metribuzin treatment was only 39% (Table
2). FSU 72E LCF values diminished in magnitude as plants matured. approaching
by the end of four weeks LCF values comparable to Fireball. A lack of
consistent LCF responses was also recorded for cuitivars possessing
intermediate tolerance to metribuzin. We observed marked plant to plant

. . --. --.:..1..':... to'h... <lluu!Aotib1e and tolerant entries examined. This

Shattuck,V. and V.S. Machado
Leaf chlorophyll fluorescence
as an indicator of metribuzin

. susceptibilityin tomatoes.

Table 1. Segregating ratios for 7 isozyme loci.

Loci Alleles X2 P

PN PN/PV PV ,

Prx-1 23 34 5 11.03* <0.01

Skd-1 23 33 1 18.40** <0.01

Aps-1 13 19 11 0.77 0.74

Tpi-2 12 29 15 0.40 0.82

Pgm-2 12 28 15 0.34 0.83

Mdh-2 13 28 13 0.08 0.99

P&i-1 28 23 4 25.71 - <0.01
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Table 1. D~ weights of 16 day old Fireball and FSU 72E
seedlings grown in a nutrient culture containing

0.35 ppm metribuzin. Plants were grown in
accordance with the procedure of Souza Machado.

et al. (1978) and data is expressed as

percentage of control.

CuI tivar

Fireball

81 + .05

(%) FSU 72E

17 + .04

Table 2. Average leaf chlorophyll fluorescence (mA) in
tomatoes following metribuzin treatment.

Pooled

Control

.32 + .02

Fireball

.49 + .06

FSU 72E

.68 + .05

References:

Ali. A. and v. Souza Machado. 1981. Rapid detection of triazine resistant
weeds using chlorophyll fluorescence. Weed Research 21:191-197.

Souza Machado. V.. I.L. Nonnecke and S.C. Phatak. 1978. Bioassay to screen
tomato seedlings for tolerance to metribuzin. Can. J. Plant Sci.
58:823-828.

Amongst some ~ populations of EMS-
treated VFNT c5er~ (LA1221) grown

in 1985. one segregated for
determinant habit. The segregtion was 35 + : 6.!E.. The same population also

segregated for two distinct types of dwarfs, a stunted light green, and an ill-
defined sterility; otherwise, the population was typical VFNT Ch. A cross
between one of the fertile.!E. segregants and VF36 (.!E.)yielded a progeny of

eight plants, all of which had typical.!E. phenotype. As far as I know. this is

only the second mutation reported at this locus. No new symbol is proposed
because the phenotypes appear identical. Attention is called to this new line
because LAl221 has become popular as a line for experimental purposes calling

for compact habit and prolific flower and fruit production. The.!E. version is

exceedingly compact from the combination of determinate growth and short
internodes. Despite its severely restricted growth, it flowers and fruits

abundantly. Ample seeds of this line (LA2705) have been produced to supply
interested investigators.

Rick, C.M.

New mutant at the .!E. locus.



A distinctive feature of the tomato

species is their sympodial index

(SPI)--the number of leaf nodes per

sympodium (i.e.. between successive inflorescences). All of the colored-

fruited species plus 1. hirsutum have a mean SPI of 3. whilst the remaining
spp.. all green-fruited. average 2. In all of the accessions I have examined.

the SPI is remarkably consistent. deviations being infrequent enough to class

as teratisms. A departure from normal in one sympodium is usually compensated

by a depature in the opposite direction in one of the adjoining sympodia.
Thus. in indeterminate L. esculentum with a normal SPI of 3. a sympodium with 4

leaf nodes will almost always be contiguous to one with 2 nodes. In progenies

derived from crossing L. esculentum with other spp. that we have studied. it

has been difficult to a~alyze inheritance because the former parent was usually

~. and +/~ segregation and its radical departure from normal sympodial
sequence tend to obscure SPI segregation. The impression obtained from such
segregations suggested a complex quantitative determination of SPI.

During the past season we had appropriate material for analyzing this
character in a large hybrid population derived from intercrossing three spp.
The project was planned for other purposes. but in the process of scoring many
characters. we decided to include SPI. The pedigree of the cross was: L.

esculentum ~-31 x F (1. cheesmanii f. minor LA1508 x 1. pennellii (LA 716).
Despite the radical !ifferences among these three spp.. fertility of all plants
in the population was sufficient for fruit production. mortality rate was

extremely low. and vigor was
excellent. Even though the ms-31

parent was ~. determinate habit
did not segregate because the male
parent was homozygous for the
dominant allele. Therefore. in
respect to SPIt the pedigree was

essentially a backcross of 3 x Fl(3
x 2). The character was scored cy
counting the number of leaf nodes
in 10 sympodia and deriving the
mean per plant. Sympodia were
examined from different branches of

each plant. avoiding the lower.

less stable regions. The resultant

distribution. shown in the graph to
the left is strikingly bimodal with

peaks at 2 and 3. Clearly. a maj or
gene plus an undetermined number of

quantitative genes of minor effect

are at work. This experience
suggests that it might be
relatively easy to convert an SPI3

species to SPI2 or vice versa. the

high dominance of the 2 parent

greatly simplifying conversion of

L. esculentum to SPI. Alllinkage

tests of the SPI locus completed to
date have proved negative.

Tec Report No. 36, 1986

Rick. C.M.

Inheritance of sympodial index.
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Varying degrees of resistance to
bacterial canker in the tomato have

been noted: ~. pimpinellifolium
and L. hirsutum (Elenkov. 1965:

Hassan. 1968): ~. peruvianum var. humifusum (Sotirova. 1976): and~. chilense
(Yordanov. Stamova. 1977). The highest level of resistance reported occurs in
the line Okitsu Sozai 1-20 with L. hirsutum in the pedigree (Laterrot. 1979).

After testing different breeding lines in "Maritza" Vegetable Crops

Research Institute. we found high levels of resistance to f. michiganense in

CORINA. a line with ~. pimpinellifolium and ~. racemigerum in its pedigree.
Evaluation after stem inoculation (with the strong strain No.7) using a scale

from 0 to 4. is given in Table 1.

Stamova. L. and M. Yordanov

High level of resistanct to

G. michiaanense.

Table 1. Distribution of the plants in percent by grade of the

total number of plants.

Grades

2 3 4

7

36 22 21

0 - no symptoms. I - some leaflets wi! ted. 2 - whole leaf
wi! ted. 3 - some leaves wi! ted. 4 - the whole plant wi! ted.

The results show that the line Corina possesses very high levels of
resistance to bacterial canker. The genetics of resistance is under
investigation.

Eighteen tomato cultivars have been

cultured and regenerated from leaf
or other tissue types on modified

Murishige and Skoog media (1 mg/l

thiamine HCl. 0.5 mg/l nicotinic
acid. 0.5 mg/l pyridoxine. 3 M

IAA-aspartic acid. and 5 M zeatin riboside). This media was selected for
optimal tomato regeneration after tests on comparable levels of NAA.
IAA.lAA-alanine. I~pheny1a1anine. isopenteny1 adenosine. zeatin. and kinetin.
Direct exp1ants from stem. leaf. pith. epicotyl and cortex. and hypocoty1
tissues that have been cultured for over 18 months were regenerated. This
medium produces high numbers of shoots on direct explants. and limited numbers
of shoots ontong term cultures. On long term cu1tues. all varieties tested
have been successfully regenerated: however. passage number and time required
on regeneration media differed among varieties.

Observations of long term cultures of UC82 pith and stem callus indicated
small exp1ants (2 - 3 mID)were more responsive to regeneration than larger
exp1ants. Some differences were observed between tissue types on specific
cu1tivars but this was not true of all cu1tivars. In general. leaf explants
gave the greatest number of plants per explant and root the least.

Tatche11. S. and A. Binns
A modified MS media for

regeneration of direct
exp1ants and long term
callus cultures of tomato.

0 1

Corina 64 29

Okitsu Sozai I-20 35 65

Manalucie -- 21
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Table 1 shows the cu1tivars tested and the percent of direct exp1ants that

produced shoots after eight weeks on this modified MS medium. The number of

plants that could be transferred to rooting medium at 8 weeks is also

indicated. This number often increases significantly after an additional

transfer. Those varieties that could regenerate shoots after long term culture
are also indicated.

Table 1. Regeneration of direct explants and long term callus cultures of
tomato.

Line/cross

Tissue
source(s)

leaf
hypo
root
stem
epi & cortex
leaf**
hypo
stem
epi & cortex

leaf**
leaf**
leaf
hypo
leaf
hypo
1eaf**
leaf
leaf
leaf
hypo
stem
leaf

hypo
leaf
leaf
hypo**
leaf
leaf
hypo
1eaf**
stem
leaf
hypo
stem

UC82

SP-I *

SP-2*
SP-4*
LA13

LA14

LAI54
LAI59
LA274
LA715

LASH

LAIO02
LA1223

LA2363
Lukullus

VFNT Red Cherry
1. peruvianum
L. chiloensis

Callus

growth

very good

very good

very good

very good

good
good
good
good
good
good
good
very good

very good
good
good
good
good
very good
excellent

excellent

poor
poor
poor- fair
fair
good
good
excellent

good
good
poor
excellent

excellent

excellent
excellent

% direct explants

regenerated/number
plants per explant

98-100/2.6
95-100/NA

Regenerability

long-term callus

good

good

>95/1.35

good
good
good
good
fair
fair
good75-80/1.7

>9S/NA
88-100/1.45-3.17 good

88-100/2.5-3

62.5/<~
>95/NA
>95/NA

good
good

good
good

75-90/2.8 good

56-67/1.2
75-80/NA

95/NA
98-100/4.38

fair

good

>95/NA
25/1.9

>95/>6
>95
>98
>95/ >6

poor (1/7 6)
excellent

excellent

excellent

excellent

*SP lines provided courtesy of Dr:-R. S. Poethig (SP-1 chlorophyll mutator; SP-2
e/e.u/u. wf/wf.mc/mc. SP-4 Xa2/+.a/a.h/h.t/t. and u/u).

**Sample size for regeneration of these direct explants was less than 100.

-- - - - -- ---
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Zischke. W. J.

A new male sterile gene
on chromosome 2.

Isozyme linkage analysis was

performed on the BC1 population of
a ms-47 (L. esculentum) xL.

pennellii- hybridization. - The
(ms-47) indicates linkage to Prx-2segregationof the new male sterile gene

with an RF value of 24.

Prx-2 +1+
Prx-2 +/p

ms/+
16
39

ms/ms
65
17

Prx-2 +:L. esculentum allele

Prx-2 p:1. £ennellii allele
X = 34.3

Verification of the linkage was achieved by crossing a Wom -bip tester line (LA

1699) with the male sterile and scoring the F2 segregation in the field.

Using the Miximum Likelihood Equations (Allard. 1956). linkage between Wom
and ms-47 is estimated to be RF=16. These data and the isozyme data give
nearly the same resultand placems-47 between positions 62 and 65 on
chromosome2. The linkage calculated between ms-47 and bip (RF=25) does not
support this conclusion; however. the scoring of the bip character was
complicated by the presence of TMV. The virus can modify +1+ leaves so that
they are difficult to distinguish from +/bip or even bip/bip leaves. An excess

of the +/bip and bip/bip phenotypes scored supports this explanation (X - 17.4.
deviation from 1:2:1). The male sterile mutant ms-15 is located at position 62
and the possibility that these two mutants are allelic is now being
investigated. If they prove to be non-allelic. then one more male sterility
locus would be added to the group on chromosome 2. bringing the total to six--a
disproportionately high number for that chromosome.

Literature cited:

Allard. R.W. 1956. Hilgardia V. 24:10. pp. 235-278.

Phenotype /1 of Plants Phenotype /1 of Plants

Wombip ms 0 Wombip + 37

Wom1* ms 0 Wom1* + 20

Wom+ ms 0 Wom + + 1

1* bip ms 2 1* bip + 24

I I ms 11 I I + 69

I + ms 1 I + + 4

+ bip ms 1 + bip + 2

+ I ms 16 + I + 8

+ + ms 14 + + + 8
.

*1 = heterozygote
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APPENDIXA

Interim Report of the Committee on Varietal Pedigrees 1985

Listing of previous report: TGC9:1959 - an attached
supplement between pages 36 and 37. TGC 11:36-51,1961.
TGC 16:53-67, 1966. TGC 18:64-71,1968. TGC 19:39-45, 1969.
TGC 20:79-86, 1970. TGC 21:61-64, 1971. TGC 22:47-52, 1972.
TGC 23:49-56, 1973. TGC 24:46-52, 1974. TGC 25:36-41, 1975.
TGC 26:33-38, 1976. TGC 27:59-68, 1977. TGC 28:42-48,1978.
TGC 29:58-62,1979. TGC 31:40-47, 1981. TGC 32:53-59,1982.
TGC 33:51-54,1983. TGC 34:51-54, 1984. TGC 35:49-62, 1985.

COMMITTEE ON VARIETAL PEDIGREES

Alexander, L. J.
Andrasfalvy, Andras (Hungary)
Ange11, F. F.
Baldy, B. (Hungary)
Cirulli., M. (Italy)
Crill, J. P.
Darby, L. A. (England)

Frankel, Rafael (Israel)
Frazier, W. A.
Gabelman, W. H.
Gilbert, J. C.
Graham, T. O.

Groszmann, H. (Australia)
Hernandez, T. P.
Honma,Shigemi
John, C. A.
Kooistra, E. (Holland)
Lambeth, V. N. (Chairman)
Leeper, Paul
Pecaut, M. (France)
Robinson, R. W.
Sumeghy,J. B. (Australia)
Tomes, M. L.

----
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Baggettt J. R.t 1984. 'Santiam' Tomato. Notice by OregontWashington
and Idaho AgriculturalExperimentStationsdated December 1984.

SANTIAM

Pedigree:

SANTI~I

F7

~

1

Severianin

T65-9-r-13-9 Starshot

Characteristics:

Fruit: Red with some shoulder yellowingt .12-.15 kgt
globular to oblatet multilocular and fleshYt somewhat
soft and susceptible to damaget majority seedlesst
slightly acid. Early fruit set at low temperaturest
subject to stylar scars.

Plants: SPt compactt concentrated fruitingt clusters of
6-8 fruit borne everyone or two nodes. Ve (strain 1).

Utility and Maturity: Early "seedless" fruit for home
gardeners at Northern latitudes. Approximately 10 days
earlier than Early Girl t New Yorkert Fireballtetc.
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Baggett, J. R., 1984. 'Oregon Spring' tomato. Notice by Oregon,
Washington and Idaho Agricultural Experiment Stations dated
December 1984.

OREGON SPRING

Pedigree:

OSU T65-5-1-14 ~
OREGONSPRING~ ---.

(F7-F8 bk.)

Severianin

Starshot

Characteristics:

Fruit: Red with some shoulder yellowing, .15-.16 kg,
globular to oblate, multilocular and fleshy.
Majority are seedless, solid, fleshy and free from
hollow locules. Early fruit set at low temperatures,
subject to large stylar scars.

Plants: Very sp, compact, forms mound about .8 m across,
highly concentrated fruiting as in 'Santiam'. Ve
(strain 1).

Util ity and Maturity: Early "seedless" fruit for home gardeners

in areas with cool summers. Approximately 8-10 days
earlier than Fireball and New Yorker.
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Baggett, J. R. and D. Kean, 1985.
Hart Science 20(5):957-958.

'Gold Nugget' Tomato.

GOLD NUGGET

Pedigree: Yell~ rlum Oregon 15-4

GOLDNUGGET--1 OSUT 19 -\ OSUTl6-13-5

Characteristics:

Fruit: Golden color, cherry-type, resembling 'Yellow Plum'
In flavor. Fruit about 109., globular to slightly ovate,
with 2-4 locules. Soft, mediumtender skin with tendency
for cracking. Ascorbic acid content 17-31 mg/100 g fresh
wt. .

Plants: sp with 1-2 leaves between fruit clusters. Forms a
mound0.4-0.7 m deep and 1.2 m across with a concentrated
fruit crop. Each cyme bears up to 18 fruit, each plant
600-1000 fruit. Parthenocarpic fruiting tendency with
majority of seedless fruit.

Utility and Maturity: Homegarden type for western Oregon under
cool summerconditions. Maturity at Corvallis is about 70
days.
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Bosch, S. E., A. J. Louw, and Edna Aucamp, 1985. IRodade' Bacterial
Wilt Resistant Tomato. Hort Science 20(3):458-459.

RODADE

Pedigree:
F1 ora -Dade Adda

Roma VF
Flora Dade

RODADE L 2011-2-3-3

BW2

Ld 2048
BW2

1357-1

Characteristics:

Fruit: Red, uniform ripening, jointless fruits, averaging
112g. Firmness similar to 'Flora-Dade'.Tolerant to
catfacing and cracking. High percentage of first grade
fruit.

Plants: sp, dark green leaves, highly resistant to bacterial
wilt caused by Pseudomonas solanacearum. F (1-2), Ve.

Utility and Maturity: Fresh market type for warm areas having
bacterial wilt problem.
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f!errington, M. E. and S. Saranah, 1985.
Hort Science 20(5):958-959.

REDLANDS SUMMERTASTE (F1)

'Redlands Summertastel Tomato.

Pedigree:
~

I

Floradel

~
1356 seed parent

REDLANOS VC9-1
SUMMERTASTE

(Fl) 1360 pollen parent Flora-Dade

Characteristics:

Fruit: Red, approximately 150g., moderately firm, excellent
flavor.

Plant: Vigorous sp+, 2n=26 chromosomes, trellis type.
Ve (race 1), bacterial wilt; susceptible BERand
bacterial speck.

F(I~).

Utility and Maturity: Adapted to coastal and subcoastal southern
Queensland for outdoor trellis culture during the late
sunmer and early autumn. Most useful in areas where
bacterial wilt and verticillium wilt are problems.
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Lambeth, V. and D. Wooley, 1985.
P3229 and 'Advance' VFN.

Origin and Release of Tomato Line

BREEDING LINE P3229

Pedigree:

Mo.P3229- Mo.P858

(Fll) (F1)
I

Fla. 1346 (STEP 1020)

Md 102 (STEP 1003)

Characteristics:

Fruit: Red, blocky-globe shaped, uu, j2, thick pericarp,
red gel., firm, approximately 5 oz.

Plants: sp, moderate foliage density, F(It.

Utility and Maturity: Breeding line for firmness, crack
resistance, and processing quality.
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Lambeth, V. and O. Wooley, 1985. Origin and Release of Tomato
Line P3229 and 'Advance' VFN. Mo. Agr. Expt. Sta. Res.

Bu 1. 1057.

ADVANCE, STEP 667, 39-Y-36.

Pedigree:

ADVANCE~ M
.

O.P3229

(F)~1 VFN8(Ca.)

Characteristics:

Fruit: Red, deep ovate to globe, uu, 5.2-6.6 oz. Color
tirmness and flavor acceptable for home use and local
markets but the fruits are too soft for commercial

shipping. Fruit ph 4.3, Brix 1.339%, titratable acidity
0 . 72% CAE.

Pla~~~: sp, moderate foliage density. F(I), Ve, Meloidogyne,
Sclerotinium rolfsii, Septoria lycopersicii.

Utility and Maturity: Home gardens where high disease resis-
tance is required. Early midseason maturity.
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Metcalf, J. G., A. A. Reyes and W. P. Mohr, 1985. 'Earlirouge',

an Early Fresh Market Red Tomato. Hort Science 20(4):788.

EARLIROUGE

Pedigree:

ST -16~ Moi ra

EARLl~UGEJ I ST-2°--1 S-65-H~ S~-8

I S68-~ Trimson Startir. MlcandoTrent

Ecarlate

Characteristic:

Fruit: Bright red (ogc) averaging 138g., round to slightly
oblate, smooth, firm. Blossom and stem end scars
small and smooth.

Plants: sp, 45-60 cm. tall and 60 cm. wide. Foliage
medium green, fairly open, leaflets curled upward.

Utility and Maturity: Hand pick fresh market tomato in
Ontario and Quebec provinces of Canada and Northeastern
U.S. Also makes fair to good quality canned juice.
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Metcalf, J. G., A. A. Reyes and W. P. Mohr, 1985.
Verticillium Wilt Resistant Midseason Tomato.
20(5):959-960.

QUINTE(St-19)

'Quintet, a
Hort Science

Pedigree:

QUINTE

(F6) '~

._' ,", S-68K
I

OTT6512

S-70-F--' -
St-ll

Trimson I Trimson

Characteristics:

Fruit: Dark red (ogc) 130g. average, oblate, symmetrical,
smooth, firm. Blossom and stem scars mediumto large,
smooth. Flesh is thick, juicy and free of white tissue
and green gel. Flavor is good.

Plant: sp, dark green foliage, height 30 cm. width 90 cm. at
maturity. Fruit clusters at every 2nd node and each cluster
bears about 4 fruits. Suitable for high plant densities
(20,000 plants per hectare).

Utility and Maturity: Large fruited fresh market tomato for
areas in eastern Ontario, Canada and northeastern U.S.
where verticillium wilt is a problem. Also suitable for
juice processing. Maturity is midseason.
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Berry, S.Z. and W.A. Gould. Ohio 832 Tomato. HortScience (in press)

OHIO 832 (F6 selection)

Pedgree:

VF 134 UC 98

C 28
Ohio 832

Ohio 2170

Purdue 7323 VF Roma

Characteristics:

Fruit: Crimson (~c), deep square, 95 g, uniform ripening (~), crack
resistant with good vine storage.

Plants: Determinate (~), compact semi-upright growth habit, at maturity
semi-prostrate and concentrated, resistant to Fusarium wilt (I) and Verticillium
Wilt (Ve).

Maturifty and Utility: Main-season-early. Sauce, juice, catsup, diced
product and whole-pack. Improved processing color, solids, and viscosity in
comparison to Ohio 7870.
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