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PART I

Investigations aiming to assess

the mode of "pericarp thickness"
inheritance were made in relation

with the breeding program for the

development of tomato cultivars with fine tomato fruit appearance and quality.

Three diallel crosses including 22 lines and cultivars were used for that pur-

pose were grown in the field (March - September) during the 1976-1981 period.
Overdominance with a considerable share of dominance was observed in the

inheritance of pericarpthickness. The effect of the female parent is slight.

A large part of the variation is hereditary, indicating that breeding for

thick fruit flesh is feasible. In the breeding of hybrid cultivars, the

approximate thickness of the pericarp in Flcould be predicted on the basis of
the parental cultivars.

It was also observed that in all cultivars studied, pericarp

was greatest in field-grown fruit. It was also found that in all

studied, the pericarp is thicker when the tomato plants are grown

Daskaloff, Chr., M. Konstantinova and
E. Molle Inheritance of pericarp
thickness in field tomato fruits.

thickness

genotypes
in the field.

Georgiev, Chr. and B. Atanassova
Possibilities for facilitation

of tomato hybrid seed production

tusing ps-2 sterile lines with

low level stigma.

Lines combining positional (ps-2)

male sterility and low level

stigma have been selected. They

possess the following advantages:

1. Higher productivity of flower

emasculation and a possibility

for performing it by unqualified workers; 2. insignificant percentage of self-

pollination (not more than 0.08%) compared to the lines Vrabicanske nizke ps-2

and Start ps-2 (from 3 to 5%). These results could be explained by the

observation of Rick and Dempsey (1969) that stigma position influences the

frequency of natural self-fertilization.

Literature cited

Rick, C.M. and W.H. Dempsey. 1969. Bot. Gaz. 130(3):180-186.

Pto, the dominant allele for

Pseudomonas tomato resistance,

reported by Pitblado and Kerr (TGC 29) in some Canadian lines of tomato, is

efficient against all the 163 of P. tomato isolates that we have studied.

As Pilowsky and Zutra (TGC 32), we found various resistant accessions

in wild Lycopersicon species (L. pimpinellifolium, L. hisutum, L. peruvianum).

We have studied the inheritance of resistance in L. pimpinellifolium PI 126937
and the allelic relation with Pto.

The study was conducted with two French strains of P. tomato isolated by

Rat (INRA-Angers) according to previously described inoculation methods

(Laterrot and Rat, Meeting of the Eucarpia Tomato Working Group, Avignon,

France, 1981, 257-267). Results are presented in Table 1.

Laterrot z H. Reoccurence of Pto.
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Table 1. Reaction of FI' F2 and BC progenies from the crosses between

L. pimpine11ifo1ium accession PI 126937 and the tomato lines

MONALBO (susceptible to ~seudomo!lastomato) and ONTARIO 7710
(resistant to P. tomato).

(a) X2 for expected ratio of 3 resistant: 1 susceptible = 0.118,
P value = 0.50-0.70

(b) X2 for expected ratio of 1 resistant: 1 susceptible = 0.075,
P value= 0.70-0.80

The resistance of PI 126937 is governed by a single dominant allele, which
is at the same locus as Pto.

Laterrot, H. Use of pollen mixture

technique in interspecific cross

between Lycopersicon esculentum

and L. £eruvianum.

to obtain Fl hybrids and plants of the first
We have successfully used the technique

hybridization.

Emasculated flowers, of a tomato line bearing a recessive seedling

marker gene, are pollinated with a 1:1 mixture of tomato and L. peruvianum

pollen.

Many seeds are obtained, however, only seedlings without the marker

gene are hybrids. This technique, but without the marker gene, was first
used in 1965, to obtain the first backcross from which the PERDU line (Tm-2

without nv) was developed; the FI hybrids had been obtained by in vitro----
culture of immature seeds.

The breeding value of

L. peruvianum is well known
but crosses with the tomato

rema1:1S difficult. Different

methods are used by breeders
backcross.

of pollen mixture to facilitate

Number of plants
Line or cross Resistant Susceptible

MONALBO (susceptible) 0 38

ONTARIO 7710 (Pto) 42 0

PI 126937 (L. pimpinellifolium) 13 0

FI : MONALBO x PI 126937 20 0

FI : ONT 7710 x PI 126937 20 0

F2 : (MONALBO x PI 126937) ! 99 36 (a)

F2 : (ONT 7710 x PI 126937) ! 151 0

BC : (MONALBO x PI 126937) x MONALBO 62 66 (b)

BC : (ONT 7710 x PI 126937)x MONALBO 129 ,0
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The pollen mixture technique, with a tomato line bearing a recessive

marker gene as female parent, was used in 1978 to obtain Fl hybrids and
again in 1980 to realize the first backcross in th~ CMV partial resistance

program (marker genes aa for the Fl and £ for the backcross). On the same
Fl hybrids we have obtained the first backcross for Tomato Yellow Leaf Curl

Virus (TYLCV) resistance with ~ as marker.

With this technique, 1 to 5 hybrids per 100 pollinated flowers are

obtained. It is probably possible to improve this technique by using a male

sterile line to eliminate emasculation of the female parent. In this case

the tomato pollen comes from a male-fertile line bearing the same marker

gene as the female line. Efficiency of the method might also be enhanced

by double pollination; the first by L. peruvianum and the second a short

time later, with tomato pollen.

The screening for tomato varieties and of environmental conditions

resulting in a higher percentage of interspecific hybrids with ~eruvianum
could be interesting.

Resistance of L. pimpinel1ifo1ium

(LA 121) to yellow leaf curl

virus (TYLCV), as demonstrated

by Pilowsky and Cohen (Phytopath.

1974. 64(5):332-335), is expressed, under natural conditions of infection, in

summer, in Jordan and Lebanon. LA 121 plants show later and less severe

symptoms as compared to the susceptible cultivars.

A breeding program was conducted starting with F2 plants

Jordan and Lebanon from the crossing of PORCIMOR [(Tm22, Tml)

Fifty-four F2 plants were selected from 267 plants inoculated
with TYLCV-infected tissue.

Subsequent TYLCV selection was always conducted in Lebanon under natural

conditions of infection, with the susceptible controls being 100% infected.
The program undertaken has involved 5 cycles of selection for TYLCV

resistance (T), 2 backcrosses (BC), the first using MARMOR (a line of the
Marmande type with Ve, Tm22) and the second with MARSOL (a line of the Marmande

type with Ve, I, Mi). Four cycles of intercrossing (I) within offspring

obtained from se1fing of resistant plants were also performed (Figure 1).

During this program, we have also tried to select TMV-resistant plants.

Laterrot, H. and K.M. Makkouk

Selection for partial resistance to

Tomato Yellow Leaf Curl Virus (TYLCV).

selected in

x LA 121].

by grafting

Figure 1. Scheme for deriving LATYLC.

- T - H - T - H - BC - I - T - H - BC - I - T - H - I - T -« - 1-

Final intercrossing using 37 plants from 37 TYLCV resistant selections
resulted in a population which has been named LATYT.r.-

Th= .,~_1- '-
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During selection, it was noticed that partially resistant plants are

capable of producing fruits, while susceptible ones are not. TYLCV control

by partial resistance, chemical sprays, and/or by cultural practices,

should lead to better production. At the same time, work is in progress to

incorporate the high level of L. peruvianum resistance to TYLCV into tomatoes.

LATYLC should be considered as an improved genetic source for partial

resistance to TYLCV. It bears fruits of various sizes and shapes and shows

segregation for the gene ~ and probably for the genes Tm22, Ve, land Mi.

Rick (1960) reported that the

cross, (~. esculentum x~.
pennellii, P.I. 246501) x~.
esculentum, was unsuccessful

in producing viable seed even

though pollen grains germinated and pollen tubes grew at variable rates.

However, twelve seeds from the cross, (line 72-34-c x~. pennellii, P.I.
246502) x 72-34-C were successfully produced in the greenhouse during January

1982. This seed was viable and two plants were produced from the six seeds

planted. It is unlikely that this seed was the result of an accidental,

self-pollination since crosses were made in the greenhouse and the Fl are
unable to produce fruit without controlled pollinations as they have exserted

styles. In addition, leaf shape and size of the plants produced from this

cross resembled L. esculentum more than F2 progeny. Further studies of

incompatibility relationships between L. esculentum and~. rennellii are
underway.

Lemke, C.A. and M.A. Mutschler

Incompatibility between Solanum

pennelliiand ~ersicon
esculentum.

Literature cited

Rick, C.M. 1960. Hybridization between Lycopersicon esculentum and Solanum

pennellii: Phylogenetic and cytogenetic significance. Proc. Nat. Acad.
Sci. 46: 72-82.

Lemke, C.A. and M.A. Mutschler The

inheritance of pseudostipules in

progeny of L. esculentum x S.

Eennellii.

The inheritance of pseudostipules

in progeny derived from~.

esculentum x~. pennellii, (Pol.
246502) has not previously been
reported. This trait is present

in~. pennellii, absent in~. escu1entum, and is expressed with complete

dominance in the Fl. Pooled F2 and BCI data for presence vs. absence of
pseudostipules fit 15:1 and 3:1 ratios, respectively (Table 1), although the

size of pseudostipules is variable in the F2. However, it is important to

note that germination in the F2 populations derived from these crosses ranged

from 30% to 50%. Poor germination implicates post-zygotic eliminations of F2
individuals. Backcross generations germinated as well as the tomato parents

and the FI populations (95-99%). Rick (1969; 1972) suggested that differential
elimination of recombinant gametes and zygotic products could account for at
least part of the reduction in recombination and distorted monogenic ratios
found in his studies. Selective elimination would have an impact on the
observations taken on these traits. If selective elimination had taken place,

it is likely that the number of genes controlling this trait would be under-
estimated.
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Table 1. Inheritance of Pseudostipules.

PoEulation Pseudosti.e.ules No Pseudosti.e.u1es

X2
(15:1 or 3:1)

1

2
(2xl) Fl

(2x1) F2
(2xl) x2

(2xl) xl

3

Oxl) Fl
Oxl) F2
Ox1) x3
Oxl) xl

4
(4xl) Fl

(4xl) F2
(4xl) x4
(4xl) xl

5

(5xl) Fl

(5xl) F2
(5xl) x5

(5xl) xl

17

0
12
92
21
21

0

45
0
6
8
0

46
0
11
12
0

41
0
5
1
0

0.01
0.08

0
12
105
16
8

0
12
130
25
23

2.07
4.76*

1.20
5.42*

0
12
77
19
27

42
0
3
8
0

0.85
0.38

df F2 BCl

Total
Pooled
Homogeneity

4
1
3

4.12
0.16
3.96

10.64
0.11
10.53*

*, ** Significant at 5 and 1% levels, respectively.

Po'pula tion:

1 S. penne11ii
2 TVF Vendor'

.3 'New Yorker'

4 'New York 402'

5 line 72-34-C

Literature cited

Rick, C.M. 1969. Controlled introgression of chromosomes of Solanum penne1lii

into Lycopersicon esculentum: Segregation and recombination. Genetics
62:753-768.

Rick, C.M. 1972. Further studies on segregation and recombination in backcross

derivatives of a tomato species hybrid. BioI. Zentra1b1. 91:209-220.

--
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Lin, S., W.L. George and W.E. Splittstoesser

Use of parthenocarpy and stigma exser-
tion for hybrid seed production.

TGC Report No. 33, 1983

The parthenocarpic trait (P3t-~~)
of the tomato cultivar

Severianin was incorporated

into two different stigma
exsertion lines, EX-l and EX-2 (Scott and George, 1980, Euphytica 29:135-144).

Two F4 lines designated EX-l Parth and EX-2 Parth were used to produce Fl
hybrid seed without emasculation of the female parent. Under glasshouse

environments it is possible to use parthenocarpy with stigma exsertion to

reduce selfing contamination in hybrid seed production (Table 1).

Table 1. Selfing contamination and seedless fruit production from crosses of

exserted, nonparthenocarpic and exserted, parthenocarpic lines.z

zCrosses were made in July 1980 and December 1980 to February 1981 for the

field and *lasshouse studies, respectively. The pollen parent was Severianin
(pat-2, ~ , ~).

In the two parthenocarpic, exserted lines, EX-1 Parth and EX-2 Parth,

se1fing contamination in the glasshouse study was 3.0% and 0.8%, respectively,

which is significantly less than the 6.5% found in the EX-2 control. The

EX-2 Parth line which also has positional sterility has the least selfing
contamination in both glasshouse and field environments.

Several Fl hybrid seed production schemes have been proposed in tomato
using in seed parents various male sterility genes with and without exserted

stigmas to eliminate emasculation. Using stigma exsertion leads to Fl plants
with exserted stigmas which can result in fruit-set problems. Parthenocarpy

controlled by pat-2 might be used in ~n Fl hybrid seed production scheme by
using stigma exsertion in the seed parent and having both parents homozygous

pat-2/pat-2. The Fl hybrid produced (Table 2) would have the ability to set
fruit parthenocarpically, and thus, the potential to overcome yield reductions

due to problems of fruit setting caused by stigma exsertion in the Fl hybrid.

Table 2. Total fruit number and percentage of parthenocarpic fruit.z

Line/cross

Severianin

Parthenocarpic

genotype

pat-2/pat-2
+ +

pat-2/pat-2
+

pat-2/pat-2

pat-2/r.at-2

Heinz 1350

Severianin X Heinz 1350

EX-2 Parth X Severianin

zTransplanted into the glasshouse on December 7, 1980 and data collected on
April 5, 19810

Field study Glasshouse study

% potato-leaf % seedless % potato-leaf % seedless

Female line (genotype) plants (.) fruits plants (E.) fruits

+
6.5EX-2 (pat-2 , , E.)

- 0 0
+

8.2 12 3.0 2EX-l Parth (pat-2, , E.)

EX-2 Parth (pat-2, ,) 1.0 15 0.8 4

Total number % parthenocarpic
fruit per plant fruit

22 68

14 0

9 0

33 53
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However, in field environments, this scheme may not be useful because of

the large percentage (12-15%) of seedless fruits that are produced after

hand-pollination (Table 1). The autonomous formation of seedless fruit in

certain environments probably prevents the formation of seeds. Reduced seed

yield would not be acceptable in commercial hybrid seed production. This
scheme should be tested in several environments in order to determine those

most favorable for hybrid seed production.

L. hirsutum accessions from

high altitudes demonstrate
tolerance to low temperatures

with respect to seed germination (Paull et al., XXth Int. Hort. Cong.,

Sydney, 1177, 1978) and seedling survival; at low temperatures, pollen

germination from L. hirsutum (LA 1777) is also better than the pollen from

~. esculentum (Zamir et al., T.A.G. 59:235-238,1981).
Pollen quality of two L. hirsutum accessions from high altitudes, LA

1393 and LA 1777 received from C.M. Rick, has been studied. Pollen quality

was estimated by the percentage of normal grains (round, smooth) after

aceto-carmine staining. The plants were grown in pots in a heated glasshouse;

at beginning of flowering, in April 1981, the plants were placed in a growth

chamber for 7 days at 7°C. Pollen quality from flowers which were at
anthesis from 5th until 17th day after the end of the cold treatment was

measured (method described in Agronomie 2(8),1982 by Maisonneuve).

Pollen quality from L. hirsutum was always superior to control pollen

(Coldset and Precoce, varieties with high and low susceptibility to low

temperatures) (Table 1).
These two accessions of L. hirsutum are more resistant than all the

tomato varieties we have tested for quality of pollen formed at 7°C

(Maisonneuve, Eucarpia Tomato Working Group, Avignon: 195-202, 1981).

Maisonneuve, B. ' Cold resistanceof
~. hirsu~~m pollen.

Table 1. Pollen quality (% normal grains) after a seven-days-treatment at 7°C.

Seedlings of L. hirsutum (the

form from high altitudes)

survive exposure to cold better
than seedlings of L. esculentum. However, such survival tests are not

sufficiently sensitive to use as selection techniques for the transfer of
chilling resistance from L. hirsutum to L. esculentum. A better selection
technique was devised which is non destructive and which stimulates the

Patterson, B.D. Selection for chilling
resistance derived from L. hirsutum.

----

Number of days after the end of the cold treatment
5 6 7 8 9 10 11 12 13 14 15 16 17

LA 1393 87 80 81 88 80 88 79 95 - 96 97 95 97

LA 1777 96 90 97 94 93 98 83 95 85 95 99 98 98
----------------------------------------------------------------------------
Coldset 84 16 21 37 47 7 0 0 1 31 75 72 97

Precoce 36 43 86 84 77 25 3 48 61 96 85 97 96
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diurnal variation in cold stress experienced in the native habitat of~.
hirsutum. Seedlings were germinated at 25°C and then subjected to l6-hr

nights at O°C (e.g. on melting ice) alternating with 8-hr days at 20°C.

After 20 days under this regime, seedlings of L. hirsutum develop secondary

leaves, but in seedlings of~. esculentum the apical meristem is damaged,
and no secondary leaves are formed. In progeny of the second backcross

(L. esculentum x L. hirsutum x L. esculentum) cold-resistant seedlings were
s;lected with thi; method. Most of the cold resistance of L. hirsutum as

measured by this test could be recovered in this second backcross line.

Philouzel J. Attempts to map £at-2. Crosses were made between

several stocks bearing marker

genes on different chromosomes, and Severianin, to try to locate the pat-2
gene responsible for the parthenocarpic character of Severianin (Philouze

and Maisonneuve, TGC 28,1978). The results of the crosses are given in

Tables 1, 2 and 3. No linkage relations was found with ~at-2 and any of
the 13 tested marker genes: ms-32 (chromosome 1), ms-lO ~ (2), bls (3),

~ (6), ~ (6), bs-2 (7), bu (8), dl (8), al (8), ~ (10), j-2 (11), h~ (11),

~ (11). In addition, tests for disease resistance in our pat-2 breeding
material revealed no linkage between pat-2 and any of the 5 genes: Mi (6),

Tm-22 (9), I (11), 1-2 (11) and Ve (12 ?). (TABLES 1, 2 and 3 ON NEXT PAGES).

Philouze, J. Epistatic relations between

Is and Eat-2.

Crosses were made between

Severianin, which developes

parthenocarpic fruits as a

result of the pat-2 gene (Philouze and Maisonneuve, TGC 28, 1978), and

lateral suppressor (l~/~) lines, with 2 objectives: (1) localization of
the pat-2 gene on the chromosome map, Is (lateral suppressor) being a

marker gene on the chromosome 4, and (2) to obtain ~~/~ pat-2/pat-2
recombinants. Are these recombinants interesting from a practical point of

view? Is pat-2 able to overcome the very low fertility characteristic of

the Is gene?

~o Is/Is lines were used: Primabells/ls a spontaneous mutant in the

Primabel cultivar, and Monalbo ~/ls obtainedlby introduction after 5
backcrosses of the Is allele from LA 329 (received from C.M. Rick) in the

Monalbo cultivar (a Moneymaker type homozygous for Ve).

40 F2 ls/~ plants from the cross (Severianin ;-Primabel Is/Is) and 40
F2 Is/Is plants from the cross (Severianin x Monalbo Is/Is) were grown in a
heated-glasshouse in spring (planted on February l6),~n~220 F2 Is/Is

plants from the cross (Severianin x Monalbo Is/Is) were grown in the~pen

field (planted on April 30). No fruits of normal size developed on any of

the 300 F2 Is/Is plants. Small, dull, ribbed, seedless fruits, characteristic
of Is/Is plant~ developed on both non-pollinated emasculated flowers and

open-pollinated flowers. It was impossible to screen for pat-2/pat-2 plants

under these conditions. Two hypotheses could be formulated: (1) the ~ and
pat-2 genes are linked; (2) the Is and pat-2 genes are independant, but the
Is gene prevents the expression of the pat-2 gene.

To choose between these 2 hypotheses, open-pollinated fruits from 50 F)

Is/Is randomplants from the cross (Severianin x Monalho Is/Is) (F;> plants
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grown in the open field), were harvested. A few seeds were obtained from 25

plants only. The germination of these seeds was very low, and it was possible

to follow the F3 offspring of only 9 F2 plants. One F3 plant issued from each

of+the+9 F2 plants was used as male parent to make crosses with pat-2/pat-2
.!~.j~ material. Four "FI" plants with the same male parent (total: 36 "FI"
plants), and 2 plants of both of the control varieties Severianin and Monalbo,

were grown in a heated glasshouse in spring (planted on March 30). The

plants were considered parthenocarpic when 5 to 7 fruits developed on the

first truss, from a 'maximum of 7 non-pollinated emasculated flowers, and when
the size of seedless fruits from open-pollinated flowers was comparable to

that of seeded fruits on the same plant.

The 9 F3 Is/Is plants could be classed in the following genotypes: 2 '!:../:!:..,

5 pat-2/:!:..and 2 pat-2/pat-2 (Table 1). The expected ratio for independance
between Is and pat-2 is 3/8,2/8 and 3/8. The X2 : 4.48 is not significative

(0.10<P<0.50). It can be concluded that the Is and pat-2 genes are independent

and that, in presence of Is, pat-2 is unable to express its ability to develop

parthenocarpic fruits of normal size. In other words, as far as fruit-setting

ability is concerned, Is is epistatic to £at-2.

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

Control varieties Number of plants Genotype
----------------------------------------------------------------------------

Severianin 2

2

0

2

2

0

pat-2/,£at-2

+/+Monalbo

Table 1.

F3 Is/Is plants Number of plats of the "FI" hybrids
from the cross (pat-2/pat-2 Is /ls+ material x F3 plant)
(Severianin x Genotype of

Monalbo Is/Is) Total (pat-2+) (pat-2) the F3 plants

5-1 4 2 2 pat-2/:!:..

25-1 4 0 4 pat-2/pat-2

27-1 4 3 1 pat-2!:!:..

43-1 4 0 4 . pat-2/.E..at-2

69-1 4 2 2 pat-2/+

132-1 4 4 0 +/+

161-1 4 2 2 pat-2/+

176-1 4 4 0 +/+

196-1 4 2 2 pat-2/+
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Crosses between L. esculentum and

~. peruvianum generally succeed
only with the intervention of

embryo culture. Various methods

of circumvention have been devised, .including Gunther's esculentum-peruvianum

chimera and Hogenboom's selecting for congruity in highly inbred peruvianum.

In both examples FI progeny are produced if the derived stocks of~. peruvianum
are used as female parents.

In our routine testing of accessions from the northern range of the species,

we encountered a race from northern Dept. Cajamarca that differs markedly from

all others that we have tested. Two accessions of the same morphology and

crossability relations belong to this race: LA1708 collected by Carlos Ochoa
between Chamaya and Jaen, and LA2122 collected by us in 1980 near Cuvita along

Rio Chamaya. This race shows the general morphological features of~. peruvianum
from the Maranon drainage -- small, straight anther tubes, unbranched inflor-

escences, and slender elongate stems. Amongst the more familiar peruvianum
races, var. humifusum shows considerable resemblance with the Chamaya-Cuvita

material. The latter is also partially isolated from other races by a fairly

high FI gamete sterility that has no apparent chromosomal basis that can be
detected in meiosis. A long chain of crossabilities links the Chamaya-Cuvita

race with the remainder of~. peruvianum.
Several esculentum ms stocks were mated with individual plants of both

accessions under field conditions on several occasions. The results were

generally consistent -- good fruit set and much more ovule development than

crosses with other peruvianum accessions. Occasional seeds develop to maturity
and germinate without special aids. Their frequency approximated I hybrid

seed per five fruits. The crosses also yielded other viable seeds, but these

proved to be of pure esculentum phenotype, and their fertility and other

features suggest parentage from stray contaminating pollen from surrounding

plants. Altogether, this picture of seed development somewhat resembles,

but, if any different, more advanced, than that of crosses between~. esculentum

and~. chilense. The similarity in crossing relations with~. chilense seems
only superficial because they are at morphological extremes and their cross-

ability with L. chilense is equal to that of the other Maranon races.

The FI hybrids show the expected hybrid phenotypes, have great vigor, and
their gamete fert~lity is reduced to about 25% of normal. Except for a slightly

reduced chiasma frequency, their meiosis is normal. Although the FI 's have
the self-incompatibility typical of esculentum-peruvianum hybrids, crosses

between intercompatible FI's yield quantities of F2 progeny. Also typical is

the obstacle to BCI to~. esculentum, although, as in the original cross, the
barrier is not as severe as in other peruvianum hybrids.

The Chamaya-Cuvita race has not been evaluated for potentially useful

traits. Seeds of these interesting new accessions are available to interested

colleagues.

Rick, C. M. Crossability between~.
esculentum and a new race of L.

Eeruvianum.

from this area (Cuculi, Dept. La Libertad)

selected for hybridization and transfer of

The most exserted, largest-

flowered biotypes of ~.
pimpinellifolium hail from NW
Peru. An accession (LAI581)

with exsertion of +1 to +2 mIDwas
the character to L. esculentum cv

Rick, C. M. Transgression for exserted
stigma in a cross with L.
pimpinellifolium.
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VF36 (LA490) with stigma insertion of -2 to -3 rom. Inheritance appears to be

polygenic and additive-, although with some degree of dominance for the wild

trait -- a feature that abetted selection in each successive BC. The project

was conducted on a tiny scale, yet, following BC2 and three selfed generations
under intense selection, it was possible to fix a high level of exsertion, the
maximum lines with values of +3.5 to 4.5 -- at least twice as much as the

exsertion of the high parent. Tanksley et ale (Heredity 49:11-25,1982) also

observed transgression for exsertion in a more recent experience with BCl~'

esculentum x Fl with~. pennellii. The plants of these derivatives (LA2380)
have small determinate habit and produce fruits of large cherry dimensions.

Another consistent feature of these derivatives is low fruitfulness:

their natural fruit set in the greenhouse is nil; in the field, very low.

The response to selfing and outcrossing to other esculentum lines is also

poor. Since the parent lines, Fl, and BC's had high fertility, the problem

seems to be vested in the only observed change,- i.e. elongated styles. Pre-
sumably these style lengths represent the maximum limits that pollen tubes
can traverse. An identical problem was encountered in, of all things, a

naturally-occurring population (LA19l7) of L. peruvianum with greatly exserted

stigmas from Llauta (Dept. Ica),Peru. Although our seed supplies are limited

by low fertility, small samples of LA2380 are available for interested

investigators.

A mutant was found in 'Ohio

M-RI3' which had no normal

lateral branching (suckers).
Characteristics of this mutant are: reduced side shoots at the leaf axils -

often there are a few normal laterals near the basal nodes, some internodal

side shoots, bifurcation(s) of the main stem, and only 1 to 2 flowers per

truss. Genetic work indicates this mutant is a single recessive gene and

it is not allelic to bl. No linkage was detected with y,~, i, ~, £, ~,

1:.,or~.
In order to improve flowering, crosses were made to mult, mup, pol,

and fa. Selections were made in the F2 and F3 generations. Slight increases

in flowering were ocassional1y found with~, a greater number of plants with
improved flowering was seen with mup and the best results were obtained with

fa. The best F3 selection for good flowering and limited suckers had a range
of 3-7 (x=4) flowers per truss, no normal side shoots, I bifurcation, 3

internodal suckers, and good fruit set. Thus far no plant has been obtained

combining greater than 2 flowers per truss with no sideshoots. Each time a

plant has no sideshoots it also has only 1 or 2 flowers per truss. However,

it does appear possible to obtain reasonably good fruit set with limited

sideshoot formation. The name suckerless and symbol suI, is proposed for
this mutant.

Scott, J. A. and J. D. Farley
with reduced side shoots.

A mutant

Previous research has shown that

the enzyme-coding genes, Pgi-1,

6Pgdh-2, and Est-4 are linked

with the following order and

map distances: Pgi-I--8cM--6Pgdh-2--8cM--Est-4. However, until now, this

linkage group has not been assigned to any chromosome. To decide this
matter the following experiments were performed.

Tanksley, S. D. and L. M. Harris Pgi-1
6Pgdh-2, and Est-4 are on chromosome
12.

--- -----
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Spontaneous triploid (2n=36) plants (1. esculentum cv. T3) were identified
in a field planting and transferred to the-greenhouse. These plants were sub-
sequently used as the female parents in crosses to a diploid 1. chmie1ewskii

accession which was homozygous for an alternate allele at the-Pgi-1 locus. Fl

progeny from this cross were assayed electrophoretic ally to identify aneuploid

plants possessing two doses of the escu1entum allele and one dose of the

chmie1ewskii Pgi-1 allele. Three such plants were identified. Chromosome

counts revealed that two were trisomic, 2n=25, while the other possessed two
extra chromosomes, 2n=26. The two trisomic plants, which presumably carried
an extra chromosome with the Pgi-1locus, were saved while the other plant
was discarded.

Using the trisomic plants as females, crosses were made to testor stocks

(1. esculentum) carrying recessive markers of known chromosomal positions.

The FI'S were selfed to produce F2 populations. The objective was to determine

which chromosome was the trisome in the isolated Pgi-1 trisomies by observing

disomic or trisomic segregation ratios for the marker genes. The table below
summarizes the results.

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

FI (2n=24)

Pgi-l (2n=25) x alb (chrm. 12) 134:40 0.38 0.538

Only in the F2 progeny of the cross to the chromosome 12 marker (alb)
did the segregation ratio deviate from the expected 3:1 with a probability

of less than 0.05. In this case the ratio was in the range of a trisomic

ratio (195:22 or 9:1). To eliminate the possibility that such a skewed
segregation was due to the interspecificty of the original crosses and not

a true trisomic segregation, a diploid Fl from the same cross was selfed
and the F2 examined for segregation of the a1b marker. In this case, the

ratio was very near the expected 3:1 (see table). A chi-square test of

heterogeneity revealed that segregations in the trisomic and diploid progeny

were indeed different (X2 = 8.51, p = 0.004). These data thus establish

that Pgi-l is on chromosome 12. It follows that 6Pgdh-2 and Est-4 also
reside on the same chromosome.

FI (2n=25) F2 ratio (+:mut) x2 (3:1) Frob.

Pgi-l (2n=25) x sf (chrm. 3) 61:30 3.08 0.079

Pgi-1 (2n=25) x alb (chrm. 12) 195:22 25.56 0.000

Pgi-l (2n=25) x (chrm. 10) 91:42 3.07 0.079

P£i-l (2n=25) x tf (chrm. 5) 61:17 0.43 0.578
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An experiment was carried out

to study the variability and

heritability of some morphological

characters of tomato such as length of leaf and internode, plant height, number

of inflorescences and fruits per plant, fruit weight, yield per plant and

number of locules per fruit. The experiment conducted with 4 parents, 4 Fl

hybrids, 4 F2 hybrids, 4 BCl and 4 BC2 in the period of 1981-1982 revealed a
series of conclusions which are as follows:

1. Hybridization remains the basic method of breeding for increasing

the genetic variability in tomato.

2. The mean values of all quantitative characters showed the genetical

differences of parents taken in the study.

3. The mean values of Fl hybrids for all characters were found to be
higher than those of their parents suggesting over dominance.

4. The extent of variability was smaller in Fl populations than both
parental and segregated populations for all the characters except the number

of locules per fruit.

5. The coefficient of variation was found to be highest for yield per

plant and smallest for leaf length both in parental and hybrid populations.

6. From the analysis of variance of the effect of gene action it was

ascertained that the effect of additivity and dominancy appeared significant
for all the characters.

7. The coefficient of heritability was found to be high for length of
leaf and internode, plant height, number of inflorescences and fruits per

plant and number of locules per fruit and small for fruit weight (0.23-0.35)

and yield per plant (0.24-0.38).

8. The analysis of phenotypic correlations emphasizes the importance

of leaf length, plant height, number of inflorescences and fruits per plant

and fruit weight in selection for yield.

9. All hybrid combinations manifested positive heterosis in comparison

with the better parent for all characters except the number of locules where

all the hybrid combinations showed negative heterosis.
10. Maximum effect of heterosis calculated in comparison with the better

parent was 22.6% for leaf length, 1.9% for internode length, 6.9% for plant

height, 5.6% for number of inflorescences per plant, 9.2% for number of fruit

per plant, 16.5% for fruit weight and 67.2% for yield per plant.

Udinl A. S. and C. Petrescu

Wagner, T. P. Wagner 81-2, an early

maturing hybrid with ripe fruit

remaining in edible condition up

to six months without refrigeration.

After testing hundreds of

hybrids with one parent being

the non-ripening (nor) germ-

plasm as obtained from the

TGC, one line (81-2) proved to

be exceptional in self life. The slightly slow ripening fruits were picked

in the greenhouse in November 1980, and kept at room temperature. The

large red cherry fruits remained in turgid and tasty condition for up to

six months until April. It has been well documented that !!.orhybrids have
a desirable slow - ripening character. This hybrid (81-2) has the added

feature of superior quality of texture from the high pectin content. The
female parent adding the higher pectin is 77-280, a frost tolerant selection
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obtained from R. W. Robinson of New York. This selection is very early

allowing the Fl to be much earlier than most nor hybrids. Wagner 81-2
tested in Ontario in 1981 was in the top 10% based on earliness of over

100 cultivars in observation trials at Simcoe, Ontario. The earliness

and superior shelf life of this clone justified additional observation.

Breeding is being done to increase size and pectin content along with

crimson gene factors and pathogen tolerance. This researcher wishes to

cooperate with others on this study.

A common objective in breeding

programs is to transfer traits

from one genetic background

to another. In many cases,

wild tomato species are

being used as a source of desirable genes. A frequent problem in such

interspecific gene transfers is that linkage of undesirable traits is

carried over with the genes of interest. The introgressed alien chromosome

segments often behave as "blocks" with low frequency of recombination in

the new genetic background (Rick 1969), a phenomenon which can reduce the

usefulness of advanced breeding lines. In this note we report that low

temperatures during microsporogenesis seem to increase recombination

frequencies between two groups of linked isozyme markers.

A single hybrid plant of the cultivated tomato (cv T5) and~. hirsutum
(LA 1777) was propagated by cuttings. Two of the clones were grown in a

growth chamber at 24/l9°C and another two at l2/6°C (12 hr cycle). Pollen

that formed in the regulated environments was used to pollinate flowers

of a male sterile variety in the greenhouse. BCl seed was planted and
seedlings analyzed for their isozymic genotypes. Among the 8 isozymes

tested (Zamir and Vallejos 1982) Got-2/Got-3 and Pgi-l/Est-4 are linked.

The results of recombination frequencies of the 2 linkage groups indicate

a significant increase in map distances for progeny from crosses with

pollen that formed at low temperature.

Zarnir, Daniel and Eduardo Vallejos

Low temperatures during micro-

sporogenesis increase map
distances.

Gene .e.air

Got-2/Got-3

Pgi-l/Est-4

*
P value 0.01-0.05.
**

P value 0.001-0.01.

These results suggest that low temperature treatments of the interspecific

hybrids during pollen formation may help in better "reshuffling" of the two

genomes.

Temperatures Parental Recombinant C.O % Heterog.X2

24/l9°C 501 113 18 3.9*

12/6°C 326 101 24

24/l9°C 262 49 16 8.0**

l2/6°C 255 85 25
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APPENDIX A

Interim Report of the Committee on Varietal Pedigrees 1982.

Listing of previous
supplement between pages
TGC 16:53-67, 1966. TGC
TGC 20:79-86, 1970. TGC
TGC 23:49-56, 1973. TGC
TGC 26:33-38, 1976. TGC
TGC 29:58-62, 1979. TGC

report: TGC 9:1959 - an attached
36 and 37. TGC 11:36-51, 1961.
18:64-71, 1968. TGC 19:39-45, 1969.
21:61-64, 1971. TGC 22:47-52, 1972.
24:46-52, 1974. TGC 25:36-41, 1975
27:59-68, 1977. TGC 28:42-48, 1978.
31:40-47, 1981. TGC 32:53-59, 1982.

COMMITTEE ON VARIETAL PEDIGREES

Alexander, L. J. '"
Andrasfa1vy, Andras (Hungary)
Angell, F. F.
B~ldy, B. (Hungary)
Cirulli, M. (Italy)
Crill, J. P.
Darby, L. A. (England)
Daska1off, C. (Bulgaria)
Frankel, Rafael (Israel)
Frazier, W. A.
Gabe1man, 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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Baggett, J. R., 1982. Oregon 11 tomato breeding line.
Agric. Expt. Sta. release notice dated 4/19/82.

Oregon

OREGON 11

Pedigree:

PUCK

STOKESDALE

~
'PIXIE HYBRID'

OREGON 11-

Fl

ACC 6070

~FARTHEST NORTH
I PI 213189

ACC 1115

WIDE CALYX

IMMUNA PRIOR BETA

Characteristics:

Fruit: Red, 31 g., globe, often parthenocarpic, solid and
fleshy with tough skins that sometime crack. Flavor good,
with slight sweetness and moderate acidity.

Plants: ~,common1y 1 m. (3 ft.) across, spreading,prostrate
and open. Complex, branching inflorescence, clusters
have 4-7 fruit. Fruiting branches large and open.

Maturity: Early (60 days at Corvallis, Oregon); earlier
than 'Early subarctic', 'Immuna Prior Beta' and 'Presto
Hybrid'. Fruit maturation somewhat more concentrated
season1y than most early varieties.

Berry, S. Z. and W. A. Gould. 1982. Release of machine harvestab1e
processing tomato Ohio 7814. Ohio Agric. Res. and Dev. Center
release notice dated 11/24/82.

OHIO 7814

Pedigree:

C 37
VC98

Ohio 7814-

VF 134
Ohio 2170

VF Roma

Characteristics:

Fruit: Red, 2\ oz., plum, £, j2. Resistant to radial and
concentric fruit cracking, good vine storage.

Plants: Medium~, adapted to high population direct-seed
or transplant culture and machine harvest. Vines become
uniformly semi-prostrate at maturity. Resistant F (!).
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Machine harvestable processing tomato with early season
maturity. Solids, acid, color and vitamin C equal to
or better than standards. Suitable for juice, sauce,
catsup and whole-pack.

Gardner, R. G. 1982. NC50-7 Breeding Line, 'Cherokee', and
'Mountain Pride' Tomato. HortScience 17 (1): 92-93.

NC50-7 BREEDING LINE

Pedigree:

F6 sel. of ['Blazer' Fl x ('Walter' x 'Flora Dade') Fl]

Characteristics:

Fruit: Red, 200g., globe, u, smooth, very glossy, firm,
resistant to radial and concentric cracking and epider-
mal cracking.

Plants: ~,dark green foliage, resistant F(I), Ve.
Breeding line for firmness and crack resistance.

CHEROKEE
(NC BCI -32)

Pedigree:

F7 selection [('Walter' x 'Ace 55VF')F2 x 'Walter'].

Characteristics:

Fruit: Red, 200 + g., globe, smooth, firmness adequate,
good resistance to radial and concentric cracking.

Plants: ~,foliage less dense and lighter than 'Flora-
Dade' resistant to F(I, 1-2 genes) and Ve.

Maturity slightly later than 'Walter' and 'Flora-Dade'.
Vine-ripe harvest for local market and shipping.

MOUNTAIN PRIDE (NC7984)

Pedigree:

FI ('Cherokee' x NC 50-7)

Characteristics:

Fruit: Red, 200+g., globe, u, very glossy, firm, good shelf
life, good resistance to-all types of fruit cracking.

Plants:~, good foliage cover; resistant F(I,1-2) and Ve.
Maturity slightly earlier than parents.
Vine-ripe, fresh-market production in disease problem areas.
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Kerr, E. A. and F. I. Cook. 1981.
Sci. 61: 769- 770.

VEEPICK (V716)

Veepick Tomato. Can. J. Plant

Pedigree:

H1350/3/V641//V641/3/Morden Yellow/Rolla VF

V641=Campbell Kql09/genetic line br £E f wt i nt//
Potentate /3/sel 6-02-M6 (Andrus, USDA).

Characteristics:

Fruit: Red, long oval, 91g., u, exterior color pale and
dull but internal color excellent, fairly firm and
resilient. Suitable processing quality.

Plants: £E, prostrate growth habit, good foliage cover
resistant to F(I) and Ve.

Mid-season maturity between Heinz 1706 and Roma VF.
Suitable for paste but not for whole-pack.

Kerr, E. A. and F. I. Cook. 1981.
Sci. 61: 771- 772.

VEEBRITE (V686E)

Veebritc Tomato. Can. J. Plant

Pedigree:

Campbell 1402 // Coldset/Coldset // Heinz 1350.

Characteristics:

Fruit: Red, heart-shaped to oblate as season progresses,
u, firm, smooth, crack-resistant, good vine storage'and
shelf life. Processing qualities good to excellent.

Plants: £E, vigorous somewhat open vines. Resistant to Ve
and metribuzin herbicide.

Maturity between New Yorker and Campbell 28.
Processing except coreless pack.

Kerr, E. A. and F. I. Cook. 1981. Veeroma Tomato.
Can. J. Plant Sci. 61:773-775.

VEEROMA (V727)

Pedigree:

Roma VF/Chico

Characteristics:

Fruit: Red, pear-shaped, 53g., u, internal color and flavor
superior to Roma VF. Crack resistance, firmness and wall
structure similar to Roma VF.

------- -- -- ---
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Plants: ~, upright growth habit, rugose foliage, good
foliage cover but not as dense as Roma VF. Resistant
to F(l) and Ve. Late maturity.

Used as pear-type whole pack and strained products as
processed quality is good to excellent.

Kerr, E. A. and F. I. Cook. 1981.
Sci. 61:777-778.

Veemore Tomato. Can. J. Plant

VEEMORE (V7l2)

Pedigree:

Roma VF//Heinz l3S0/3/High Crimson/Glamour//Early Baltimore/
3/ Pritchard

Characteristics:

Fruit: Red, oblate and somewhat lobed, 96g., u, firm,
crack-resistant, good vine storage. Acidity, pH and
viscosity excellent, color acceptable.

Plants: ~, compact vine, curled leaves (wt), resistant to
F(I) and Ve. Susceptible to TMV.

Very early maturity.
Hand pick tomato for juice or ketchup.

Lambeth, V. N. 1982. Origin and Release of Tomato Line 3l-St-1S
and 'Conquest' VFN.

3l-St-1S BREEDING LINE

Pedigree:

[GlamOUr
76-1-60-8

31-St-1S--- C= NYSS-S42(Munger)
(F ) .
6 Step 431 (F1orlda)

CAST MW 479-6-1-BK

Characteristics:
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CONQUEST VFN (33-St-3, STEP 652)

Pedig:ree:

F1 (31-St-15 x VFN 8)

Characteristics:

Fruit: Red, 6.50z., globe, u, resistant to radial cracking.
Good color, firmness and flavor.

Plants: sp+, moderate foliage density, resistant to F (I),
Ve and Mi. -

Home and market garden use.

Metcalf, J. G. 1982. Bellestar Tomato. Smithfield Experimental
Farm, Trenton, Ontario. Canada

Bellestar (ST~50)

Pedigree:

Bellestar -rLibbY 7281
1[Moira

[Veebrite
[

QUin te

Trimson

Characteristics: Crimson (og), jointless, 80 g fruit. Mid
early with good concentration of ripening. Suitable for hand
or machine harvest. Firm fruited with small core and medium
stem scar. Compact vine. Suitable for whole pack with either
hand or machine harvest. Released 1982.

Scott, J. W. and J. D. Farley. Ohio CR-6 Tomato.
(In Press).

HortScience

~lBC1S~ ~l ,OMFPBMn40-7-1-2-1Ohio WR-291 OhlO WR-29'

OHIO CR-6

Peditiree:
2108-2 'Ohio WR-71

1239A

FS

FII 1680706- 1

I F1a.216
'Ohio CR-61

F1

1239A

F3
89-1 '

FS I 1239A
IRB#3

-~-- -- - -- - - --
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Characteristics:

Fruit:
Plant:

Pink, u, large, globe-oblate, crack tolerant.
sp+, vigorous, Ve, I, Tm 22/Tm 2, Fusarium crown
and root rot resistant.

greenhouse tomato best suited to fall and late
crops in the north, maturity similar to 'Ohio M-R 13'.

Hybrid
spring

Michalska, A. M. ALFA~released 19780
Warsaw, Poland.

Warsaw Agricultural Univo,

Pedi~ree:

Farthest No,th
B.E.S. 52-03

Fargo Yellow Pear
1

Feresteel

Farthest North

Polar Circle

Farthest North

I Polar Circle
I I

L 3700#2

Fireball BoE.F. 56-1

B.E.F. 56-1

Earlinorth

I

I

Alfa

Beaverlodge Noo 6703

J

Characteristics:

sp, u+; fruit round, smooth, medium /50 - 80/g, a great tendency
to bear very small fruits later in the season and in poor
conditions; ripens 45-55 days after planting in the field,
10-15 day~ earlier than Earlinorth; very ~ood fruit setting,
cold setting ability; strong tendency to parthenocarpy,
especially at low temperatures; compact habit spread 50-70 cm;
strong branching between cotyledons and the first cluster;
flower cluster below the sixth leaf. Extra early variety for
cool regions.
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LINE A-33-129-93

Pedi,g:ree: (the same as Alfa)

Characteristics:

sp, u+; fruit round, small /20 - 40 g/, smooth or slightly
deformed at the top of the fruit; ripens 35-45 days after
planting in the field, 10~12 days earlier than Alfa; strong
tendency to parthenocarpic fruit setting, especially at low
temperatures; very weak growth, spread 25~40 cm, poor
branching; first cluster below the fifth leaf.

LINE A~33-129-91

Pedi,g:ree: sister selection of the A-33-129-93 line

Characteristics:

sp, u+; fruit round, medium /30 - 60 g/, smooth or slightly
deformed at the top of the fruit; ripens 40-50 days after
planting in the field, 4~7 days earlier than Alfa; strong
tendency to parthenocarpic setting of fruit, especially at
low temperatures; compact habit spread 40-60 cm; strong
branching between cotyledons and the first cluster; flower
cluster below the sixth leaf.










