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It is known that ps (Larson and Paur,
1948) and ps-2
(Tronickova, 1962)
controlling tomato functional sterility are;
not allelic although as far as we know
results on this research are not published
yet. In a small F2 progeny (Vrbicanske nizke ps-2 x Line "D" ps) we did not find any double
recessive recombinant on the ground of which we presumed that probably ps-2 whose location
is not yet established is in linkage withps.~
In this connection crosses were made between some stocks bearing marker genes on the
chromosome 2 (Monalbo aa received from J. Philouze, LA 271 aw and LA 577 suI, received
from prof. c.M. Rick) and Vrbicanske nizke ps-2. Tests of allelism had been completed before
these examinations and it was established that ps of line "D" was allelic with ps of LA 63 and
ps-2 of Vrbicanske nizke was allelic with ps-2 of LA 2010. Flowers of ps-2 sterile plants and
flowers from fertile plants do not differ in their morphology"but a .longitudinal section of the
ALanassova B.oGeorgiev Hr.
Attempt to map ps-2 on chromosome 2.

anther tube when observed through magnifying glass exhibited the clear difference

- pollen

sacks of the sterile flowers do not open. In this way the number of sterile and fertile plants
was determined because we found out that the determination after the fruit set is not a
correct criteria-fruit set {>ercent of ps-2 sterile plants varies from 0 to 30%. In F2
(Vrbicanske nizke ps-2 x Lme "D" ps) we examined also through magnifyingglass all ps-sterile
plants in order to discover double recessive recombinants-flowerswhose pollen sacks do not
open. and corolla does not unfurl. Results are presented in Table 1. According to it there is
no linkage relations between ps-2 and aa, aw and sui and there is a linkage between ps-2 and
ps which is theoretically impossible because the distance between aw and ps is 2 units (TGC1980). In order to avoid errors we repeated the experiment and obtained the same results.
The only explanation for us of this phenomena is as follows: there is no linkage relation
between ps and ps-2 but in several cases ps prevents the phenotypical expression of ps-2
because of its own morphological expression. We have no ground to doubt the correct
mapping of ps the investigations of Dorossiev L (personal communication) confirm the close
linkage betweenps and aw.

-

Table 1. F2 generations from Fl (stock with marker gene x Vrbicanske nizke ps-2); the
plants are1classifiedfor the marker gene before planting and forps-2 after planting.
""',.., -

Gene Stock with
(m*) marker gene

aa
aw
ps
sui

Monalbo aa
LA 271
Line "D"
LA 577

X2

Number of plants

e

total

m+ps-2+ m+ps-2

mps-

mps-2

628
502
1058
616

354
284
584
350

114
97
202
114

40
29
18
34

120
92
240
118

ratio

9: :3:1

Probability

0.18
0.33
45.94
0.63

0.95-0.99
0.95-0.99
0.01
0.50-0.90
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Ayuso.-M.C..Mr. Baguena.J. Cuartero and F.
Nuez
Possibilitiesof using the compatible form
L. peruvianum PE-23 as a genetic bridge in
tomato breeding.

The use of interspecific hybrids L.
esculentum xL. peruvianum PE-23 (Ayuso et
aI., 1986) as genetic bridges between the
cultivated tomato and incompatible forms of
L. peruvianum is studied. Two interspecific
hybrids, Fortuna C x PE-23 and F-207 x
PE-23, were crossed with 5 strongly incompatible accessions of L. peruvianum.
These
accessions, as well as PE-23, were collected by our working group in Peru (Cuartero et aI.,
1984). It seems, there are not strong sterility barriers if the interspecific hybrids are crossed
as pistillate parents (Table 1). Nevertheless, In concordance with de Nettancourt et al. (1974),
in all crosses it is common to find a high number of immature seeds.
Table 1. Cross-compatibility of interspecific hybrids of PE-23 used as pistillate parents.
PE-26

PE-27

PE-48

PE-29

PE-50

PI

Fr

S

PI

Fr

S

PI

Fr

S

FI

Fr

S

PI Fr S

Fortuna C x PE-23

26

14

2.1 25

20

1.2 17

13

0.5

23

6

4.1

25 4 2.5

F-207 x PE-23

25

10

1.0

19

2

0.5

25

0.2

27

9 10.0

57 9 5.5

45

PI: Number of flowers polinated; Fr: Number of fruits obtained; S: Seed per fruit.
In the reciprocal crosses (Table 2), the crossability is not clearly inferior to the original
crosses. Futhermore, the compatibility seems to be conditioned by the accession of L.
peruvianum used. So, crosses with PE-26 and PE-27 are apparently inviable, whereas crosses
with PE-50 are very successful.
Table 2. Cross-compatibility of interspecific hybrids of PE-23 used as staminate parents.

PE- 26

Fi

J:'r s

PE-27

Fi

'Fr s

PE-29

PE-48

Fi Pr s

PI Fr s

PE-50

AFr

s
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We have practical evidences of the possibility of obtaining offspring in crosses betWeen
L. esculentum and these hybrid combinations, speciallywith (L. esculentum x L. pernvianum) x
L. pernvianum (0.10-0.30 seeds per fruit, depending on the plant). So, the use of these.
interspecific hybrids is a possible way to introduce genetic variability in tomato from
incompatible forms of L. pernvianum, overcoming the sterility barriers. Another possible way,.
to introduce new variability in tomato could be L. escu{entum x (PE-23 x mcompatible
accession of L. pernvianum);currently,this way is being studied by our workinggroup.
Literature cited:
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compatible form of L. pernvianum. TGC Report 36:2
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Genet. 44:278-238.

Aspartate aminotransferase (AAT) and
esterase Isozymes in the normal, a male
sterile stamenless-2 (sl-2/s1-2)mutant, and
low temperature-reverted mutant sl-2/sl-2
stamens
were
analyzed using 6%
polyacrylamidegels. Based upon sepal
lengths, eight different developmental stages, representing premeiotic to mature stamens, were
examined.
Aspartate aminotransferase functions in the transfer of amino group from aspartate to
alpha-ketoglutarate and is one of the key enzymes of nitrogen metabolism in plants. In the
normal as well as mutant stamens, from plants grown under intermediate temperature
conditions (23. C day/18°C night), three common bands of AAT were present at all stages of
developm~nt. The relative intensity of these bands was also comparable in both the
genotypes. In normal stamens, however, a fourth band was also detected which was faint at
stages i to iiibut appeared well at later stages: This band was absent in mutant stamens.
Under low temperature conditions (18 ° C night), three common bands of AAT were present at
all stages of development. The relative intensity of these bands was also comparable in both
genotypes. In normal stamens, however, a fourth band was also detected WhIChwas faint at
stages i to iii but appeared well at later stages. This band was absent in mutant stamens.
Under low temperature conditions (18°C day/IS°C night), where the male sterile mutant
reverts to normal, the fourth band was also observed in mutant stamens and the banding
pattern was similar to the normal. The absence of one AAT isozyme in mutant stamens and
Its presence in low temperature=reverted stamens, suggests that this isozyme might be involved
in some functional process of nitrogen metabolism essential for the development of normal
stamens.
Esterases include a group of non-specific enzymes.. However, they are known to play an
important role in developing stamens. In the normal and sl-2/sl-2 mutant stamens, some
isozymes were present at early stages, but they showed a decrease in intensity, or a tendency
to disappear, at later stages of development. However, in normal stamens, new isozymes also
appeared at later stages which were not observed in mutant stamens. In general, the number
of isozymes and the relative intensity of most of the bands was higher in the normal than in
mutant stamens. The electro:phoretic data was further supported by. the quantitative
estimations of the esterase activIty which was much higher in normal than mutant stamens.
Bhadula. S.K. and V.K. Sawhney
Aspartate aminotransferase and esterase
isozymes in the ontogeny of normal (+/+),
stamenless-2
(sl-2/sl-2) mutant, and low
temperature reverted mutant stamens.

38 RESEARCH REPORTS

TGC REPORT No. 37, 1987

Esterases are known to be synthesized in the tapetum at early stages, and transferred to
pollen exine at later stages of development. Some esterases are known to be the marker
enzymes occurring in the pollen exine of many plant species (Knox et aI., 1975). The
appearance of new isozymes in normal stamens during later stages appears to correlate well
with the development of normal pollen.
The isozyme pattern and the activity of esterase was comparable in the normal and low
temperature-reverted sl-2/s1-2stamens. However, there were some differences in the isozyme
pattern of normal stamens form intermediate and low temperature conditions. In a recent
study, Van Marrewijk et al. (1986) also reproted that in a cytoplasmic male sterile line of
Petunia hybrida, the number of isozymes and the intensity of bands was lower as compared to
the fertile anthers. Also, the pattern of esterase isozymes was similar in the anthers of
normal and the restored line.
Since the stamen development and pollen differentiation involve many structural and
biochemical changes as well as interactions between somatic cells and developing pollen,
further studies on the structural and biochemical aspects should be useful for a better
understanding of the mechanism of male sterility. Our studies have thus far shown that in
the sl-2/s1-2 mutant, AAT and esterase isozymes play an important role in the expression of
male sterility.
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Broome. eRn E.E.
Lycopersicon
rejected in favor
Karsten as the
tomato.

Terrell and J.L. Reveal
esculentum P. Miller is
of L. lycopersicum (L.)
scientific name of the

In the May 1983 TGC Report, we
reported on the fact that the correct
scIentific name for the tomato was being
disputed by botanical nomenclaturists. The
controversy centered around the use of the
familiar Lycopersicon esculentum P. Miller,
rather than Lycopersicon lycopersicum (L.) Karsten. The latter name, it was argued by some
(mostly European) authorities, is more technically correct because the original Linnaean species
epithet "lycopersicumII should have been used by Miller when he split the tomatoes out of the
genus Solanum and established Lycopersicon in 1768. Instead Miller chose not to create the
"near-tautonym IILycopersicon lycopersicum.
A tautonym is a binomial in which the name of
the genus and the name of the species are identical. Tautonyms are forbidden by the
International Code of Botanical Nomenclature (ICBN) as acceptable botanical names. Since
Lycopersicon lycopersicum is not a letter-for-Ietter tautonym, the generic name having been
derived from Greek (hence the terminal "-con") and the species name from Latin ("-icum"),
one side in the controversy maintains that it is the correct name under the ICBN. The
opposing side, which we summarized in our "Proposal to conserve the name of the tomato as
Lycopersicon esculentum P. Miller and reject the combination Lycopersicon lycopersicum (L.)
Karsten (Solanaceae)" (Taxon 32:310-314. 1983), maintains that Karsten's combination is an
effective tautonym since the two words are merely orthographic variants of each other.
Furthermore we argued that a change from the longstanding L. esculentum was not in the best
interests of stability in botanical nomenclature, especially in the case of so important an
economic species.
This past June, in response to our 1983 proposal, the General Committee
on Botanical Nomenclature voted 7 to 5 in favor of retaining the scientific name Lycopersicon
esculentum P. Miller for the tomato. This committee, sanctioned by the United Nations as
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well as all botanical organizations, is virtually the final authority on nomenclatural decisions
such as this one. Their favorable vote was nonetheless one short of the necessary two-thirds
majority in matters of conservation of a species name.
As a result, the name the
international scientific community will almost certainly be obliged to use for the tomato is.
Lycopersicon lycopersicum (L) Karsten. As of this writing, the committees ruling has been
announced but not as yet published. Once it is published, the Committee report must be ,,'

ratified at the Fourteenth International Botanical Congress, to be held in the summer of 1987
in Berlin. To our knowledge, the full Congress has never failed to adopt a decision rendered

by the nomenclatural committee.
With the decision not to conserve Lycopersicon esculentum
seeming imminent, it now becomes necessary to consider what changes will need to be made to
numerous federal and state laws to conform with this rulin'g. Most important are the importexport laws, the various plant protection and seed acts and the laws dealing with plant
diseases and quarantine. Although we do not agree with the reasoning of the Committee, we
will have no choice but to adopt, in our pubhcations and in commerce, whatever name is
mandated by next summer's Botanical Congress.

Chetelat. R. T.. J.W. DeVerna and C. M. Rick
Isozyme analysis of a Lycopersicon
esculentum
Solanum lycopersicoides
sesquidiploidhybrid and derived alien
addition lines.

-

A

sesquidiploid'

genomes

of

hybrid,

containing

Lycopersicon

two

esculentum

(designated LL) and one genome of the
previously
inaccessible
Solanum
Lycopersicoides (SS,
LA
1964)
was
synthesized as described by Rick et al.
(1986). This triploid (LLS, 2n=36) is unilaterally incompatible with L. esculentum and
essentially male sterile. To circumvent these breedIng barriers, L. pennellii (PP, LA716) was
used as staminate parent crosses with LLS, resulting in diploid and aneuploid (LP+S) progeny

(DeVerna et al., 1987).
.
Isozyme analysis was used as one means of identifying extra S chromosomes in LP+S
alien addition lines. Standard starch get electrophoresis techniques (DeVerna et aI., 1987) and
the tomato isozyme gene linkage map (Tanksley & Loaiza-Figueroa, 1985)were utilized for this
purpose. Sixteen enzyme loci were screened for polym°IY..hismsbetween LL, PP and SS,
resulting in useful markers for chromosomes 1 (skdh-I), 2 (Est-I, Prx-3), 4 (Adh-I, Pgm-2), 6
(adh-2), 7 (Got-3), 8 (Got-4,Aps-2) and 12 (pgi-I). For each locus, optimal levels of enzyme
activity were obtained from the following tissues: roots (skdh-I, Est-I, Prx-3, Got-3), leaves
(Got-4, PW!-2, Aps-2, Pgi-I) anthers (Adh-I, Got-3, Got-4) and calli (Adh-2). Isozyme
patterns of LL, PP, SS, LLS and LP+S, at 10 marker loci, are represented in Figure 1. LLS
and triplo-1 (...1/+$)carry the retarded SKDH-1 .allele (Skdh-IS) found in SS. The retarded
Est-IS is present in LLS and triplo-2 (LP+S) and forms +IS and PIS heterodimers. The
heterodimerbands are barely distinguishablein triplo-2due to the similarmigrationof Est-Z+
and Est-ZP. SS is polymorphic at Prx-3, containing both Prx-3+ and a retarded Prx-3s.
Fortuitously, LLS was derived from an individual carryingPrx-3s,and therefore both LLS and
triplo-2 ossess this allele. Adh-Is is. slower than Adh-lP but faster than adh-I+; the low

f

levels 0 adh-I activity in anthers of LLS, perhaps a consequence of its male infertility,
nonetheless confirmed the presence of Adh-]S and the +IS heterodimer.
Triplo-4 (LP+S)
displayed the expected parental bands and the +IS, PIS heterodimer, with the +/P heterodimer
presumably comigrating with the Adh-Is homodimer. Heterodimeric Adh-I bands are not
normally observed in anthers or pollen of diploid heterozygotes due to the postmeiotic
expression of this enzyme (Tanksley, 1979); the occurrence of heterodimers in LLS and triplo-4

(LP+S)can be explainedby the formation of n

+

1 gametes. SS and PP possessthe same

accelerated allele of Pgm-2. LLS is characterized by a wide Pgm-~ band and a thin Pgm-2S .

band reflecting its 2+:1S gene dosage. Triplo-4 (LP+S), on the other hand, has the reverse
banding phenotype indicative of its l+:lP:lS gene dosage. Adh-2S is slightly accelerated and
more intensely staining relative to Adh-~: the result is a wide, dark band typical of LLS and
triplo-6 (LP+S), individual bands being unresolved.
The retarded Got-3S and the +/S
heterodimer are found in LLS and triplo- 7 (LP+S). The accelerated Got-4S and the +IS
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Figure 1. Allozyme patterns of L esculentum (LL), L. pennellii (PP), Solanum
Iycopersicoides (55), sesquidiploid hybrid (LL5) and alien addition line (LP+5),
at 10 loci.
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heterodimer (which comigrates with the Got-3S homodimer) are seen in LiS and triplo-8
(LP+S) due to the intermediate mobility of APS-2P. Pgi-IS and the +/S heterodimer are seen
in LiS, however no triplo-12 (LP+S) individuals have yet been identified. The SS allozymes
described above confirm the results of Handley et al. (1986) for Skdh-I, Pgm-2, Got-3, Got-4.
and Pgi-l. These and five other markers (Est-I, Prx-3,Adh-l, Adh-l and Aps-2) were used
to characterize LiS and Lp+S triplos 1,2,4,6,7,and 8. Useful markers are still needed for"
chromosomes 3,5,9,10and 11.
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Chetelat. RT. and R.S. Khush
L. esculentum cv. UC82B possesses a
variantAdh-l allele.

Seed of L. esculentum cv. UC82B
were
assayed,
using
starch
gel
electrophoresIs, for Adh-l and were found to
displayan accelerated (-4mm) Adh-l
allele. The band co-migrates with Adh-II in VFNT Cherry and is presumably the same allele.
Thirty-tWo seed of UC82B were sampled and a~l were homozygous for Adh-ll. Isozyme
variants are rare in extra Andean L. esculentum (Rick and Fobes, 1975). Tanksley (1979)
surveyed 125 L. esculentum cultivars adn 72 accessions of var. cerasiforme for Adh-I; outside
of Peru and Ecuador, the Adh-ll allele found only in VFNT Cherry, a Columbian cultivar
(LA358)and 2 wild var. cerasiforme accessions(LA1209and LA292).
Literature cited:- 0
Rick, c.M. and J.P. Fobes. 1975 Allozyme variation in the cultivated tomato and closely
related species. Bull. Torrey Bot. Club 102:376-384.
Tanksley, S.D. 1979. Inheritance, d~velopmental expression, and polymorphism of three
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Christova. D. and L. Stamova
TMV identification in Bulgaria.

Our breeding program for TMVresistance set forth the necessity of TMV
strain identification.
We stndied 90 samples collected from
greenhouse and open-field crops all over the country. After being tested on Nicotiana
tabacum cv. Xanthl-nc, Nicotiana rustica, and Petunia hybrida all samples were identified as
ToMV.
From the results presented in Table 1, it appears that there are 2 ToMV strains
distributed in Bulgaria

- 0 and 1.
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Table 1.
Genotype of
test plant

Number of samples from
greennouses
44

Craigella - S
Tm-1
Tm-2
Tm -1 Tm - 2

+

open field

g

jg

+

+
+

Tm- 22

Tm - 1 Tm - 22
Tm - 2 Tm - 22

Pelham's strain

0

1

0

The most widely distributed strain in our country is 0 - all the 44 greenhouse samples
and the 8 samples taken from the open field crops appear to belong to this strain. 38 of the
samples collected from the ope~ field showed response typical for strain 1. Until now we
haven't found strains 2, 1.2, and 2 among our isolates.
Acknowledgement:
All Craigella isogenic lines have been kindly provided by Dr. S. A. Bowes, Glasshouse
Crops Research Institute, Littlehampton (England).

Dai. C. V. Lambeth. and D. Mertz
Studies of shoot and root regeneration
of tomato hypocotyland cotyledonexplants.

While evaluating tomato hypocotyl
and cotyledon tissues for explanting, we
observed that these embryonic tissues
possess a high potential
for shoot
regeneration and provIde uniform explants
that are easily isolated free of microbial contaminants.
Seedlings were initially incubated for 30 days at 25 C under cool white illumination (800
lux) and 16 hr. photoperiod. Culturing hypocotyl segments (1 cm) from 30 day-old seedlings
on MS salts plus B5 organics supplemented with 0.5 mglllAA, 2 mgll BAP, 3% sucrose, 0./7%
agar, and pH 5.8 gave high shoot regeneration frequency. After explanting, lighting was
increased to 2000 lux.
Apical hypocotyl segments showed increased shoot regeneration and callus formation
frequencies over basal segments. Hypocotyl explants from seedlings younger than 20 days
regenerated shoots directly from hypocotyl cells. Shoot regeneration and callus formation was
higher in all genotypes when the apical segments were horizontally oriented on the culture
media rather than upright or upside down (inverted) into the media. Root generation was
highest in hypocotyl segments placed upright into the media.
With cotyledons, adaxial surface down placement on the medium induced higher shoot
regeneration than abaxial surface down orientation. Halving cotyledons transversely increased
shoot regeneration, mostly from calli. Shoots and roots developed from calli formed largely
at the petiole base of intact (unhalved) cotyledons; however, a few calli formed on the
cotyledonary surfaces. In transversely-halved cotyledons shoots and roots developed generally
from calli at the cut surface, but occasionally shoots developed from surface calli.
0
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Dempsey. W. H. and Tahany H.I. Sherif
Brittleness in the stem of the seven.
"hairless" mutants.
.
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A prominent feature of the phenotype
of the haIrless genes is the fragility of the
stems
all:2stages
of maturity.
The
alleles at
(hi,hi
, 3-605,3-126,and
3095)
are5 hi

all very similar in this regard as is gene ini and a new gene, Rick's 3-417, which we propose.
be called hi-2. By the use of LM, SEM, and TEM, we have been comparing all of these'
except 3-126. The latter appears identical to hi to us and was not included. We find that if
the epidermis and colenchyma of a normal stem are cut or separated, then the remainder will
break in the same manner as if it were a brittle mutant. This can be done by using a razor
blade or inserting a probe just beneath. the collenchyma and cutting up through it. There
appears to be little resistance to breaking that is contributed by the scattered phloem fibers
of vascular bundles. Since the collenchyma is a complete cylinder, 3-4 cells in thickness,
forms early in stem development and has remarkable plasticity, it appears to be the main
tissue which gives the stem its strength. In addition, the epidermis plays an important role,
no doubt.
LM and TEM studies reveal that the cell walls of the collenchyma are irregular and
thinner than in the normal. The patterns of cellulosic microfibrils :ippear more disorganized
and the layers more distinct. In the cytoplasm of the mutants are many vesicles filled with
lipids which suggests that changes in cell metabolism may be involved. The result is not only
the familiar brittleness but also a 50% reduction in internode length and a 50% reduction in
st~m diamet~r (except in ini, w~ere it is only 25%). Clearly, these three genes are interfering
with the basIc processes by which plant cell walls soften, elongate, and lay down new waIf.
Thus they represent useful tools by which these events can be studied.

Dempsey. W. H. and Tahany H.I. Sherif
Genetic and morphological comparisons
of 7 "hairless" mutants In the tomato.

Six "hairless" mutants have been
described in TGC and elsewhere (Table 1);
ini is located at 11L 68 and the other 5;
including hi, are at 11S 48. An additional
one, 3-417, has been found by Rick (Personal communication) at a locus independent of the
other two, which we confirm (Table 2).
Oose inspection reveals that all have
grotesquely-modified trichomes, dialytic anthers, reduced size, low fruit set, and a
characteristic brittleness of the stem.
Reeves' (1977) showed that cell division was normal in the hairs but soon after division
the walls of flie shaft cells fail to elongate and balloon outward. In the case of ini, the long
hairs branch prolifically and their tips are very narrow giving the plant a distinctive hairless
aspect. Contrary to descriptions that "long trichome shafts are lacking", the shafts are made
up of the usual number of cells but are severely-deformed and almost globular. If gene h is
present, as in 3-605, there are no long .trichomes at all; nevertheless, the short trichomes and
the stalk cells of the glandular hairs are proportionately affected.
We crossed all mutants (except 3-126) to both VF36 and Pixie cultivars. AIl F 1's had
normal hairs and no brittleness but some had reduced fruit set. Table 2 shows that the new
mutant (3-417) segregated well in Fis with the normal. In crosses with both 3-605 and LA
937 (alleles of hi) a 9:7 ratio was obtained indicating independence and lack of linkage. The
F2 with ini (LA953) consistently gave low numbers of hairless, just as Stubbe (1964) and
others have found with ini; in spite of the reduced numbers, linkage is not indicate here,
either. The cross of 3-417 to Pixie gave us the 9£ance to check for linkage with gene d but
independence was found here also (24:15:12:5; X =2.3; p>O.5). A unique aspect of the 3-417
phenotype is a fasciated ovary--much like that seen produced by gene f, however, there are

no fasciated stems such as seen inf

.
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Crosses between 3-605 and LA937 (hZ2) and ini produced normal F I's and the expected
linkage ratio of 51:49 in the F2. Crosses between the alleles at the hZlocus produced hairless
Fl's and all-hairless Fis. It was our goal to recover distinctive phenotypes of the various
mutants in these segregating progenies. Repeated examination at 30X revealed none. however.
The mutants are very much alike and are excellent mimics. Even 3-605, which has a unique
appearance, failed to produce any distinctive class of offspring like itself. Apparently the
genes h, Lc, sp and genes for short internode make it appear different; for in the F2 its hZ
gene looks like the others. A third gene make this gene family a valuable one with which to
study the processes involved in cell wall elongation and formation. We suggest that Rick's
new mutant, 3-417, be given the symbol hZ-2 and that the search for its location be continued.
Literature cited:
Butler, L. 1952. The linkage map of the tomato. J. Hered. 43:25-35.
Reeves, AF. 1977. Tomato trichomes and mutations affecting their development. Amer. J.
Bot. 64:186-189.
Rick, C.M. 1978. More new mutants at old loci. TGC 28:16
Stubbe, H. 1964. Mutanten der Kulturtomate Lycopersicon escuZentum Miller V. kulturpfl.
12:121-152.
Table 1. The "hairless" mutants and their origin.
Stock

LAI113
LA937
3-605
3-95
3-126
3-417
LA953

Gene Cultivar
symbol
hZ2
hi
!Z2
hZ-2
ini

(various)
Con dine Red
VFNT Cherry
VF36
VF36
VF;36
Rhmelands
Ruhm

Other
genes
a,f,j
aZ
h, sp, Lc
sp
sp
sp
Lc

Mutagen

Reference

spont.
radiation
EMS
EMS
EMS
EMS
radiation

Butler, 1952
Stubbe, 1964
Rick, 1978
Rick, 1978
Rick, 1978
(Rick)
Stubbe, 1964

Table 2. F2 resulted from crosses involving "hairless" mutants.
Cross

Expected Ratio

Observed number

X2

normal: hairless
VF36 x 3-417
Pixie x 3-417
3-605 x 3-417
LA937 x 3-417
LA953 x 3-417
3-605 x LA953
LA 937 x LA953

3:1
3: 1
9:7
9:7
9:7
51: 49
51: 49

85
175
125
60
339
316
119

26
64
79
34
163
265
106

0.15 NS
0.83 NS
2.09 NS
2.18 NS
25.93 **
2.75 NS
0.32 NS
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Gardner. R.G. and A.F. Nash
Observations on the nipple tip (n)
trait and associated characteristics.

For several years we have worked
with the nipple-tip gene (n) in an effort to
breed large fruited tomatoes with a smooth,.
.pinpoint blossom scar. Several interestin~
observations have arisen from this work. The n character, originally reported as a smgle.recessive gene (MacArthur, 1934), was recently proposed as being under the control of two
recessive genes (Tikoo and Anand, 1984). Expression of nipple tip can vary from mild to
extreme among plants in segregating populations and occasIOnallyvaries among fruit on a
given plant. We have observed that lines which show little nippling under summer field
conditions may have prominent nipples under winter greenhouse conditions. Despite the
environmentally influenced variability in n, it is possible through selection to develop lines
which differ dIstinctly in degr~e of expression of n and which are fairly stable (Tikoo and
Anad,1984; Young and MacArthur, 1947).
Because of variation in the degree of nippling, classification for n in segregating
populations is difficult based strictly on the presence of distinct nipples of fruit. However,
several characters associated with n can aid in classification. Yqung and McArthur (1947)
described a curled leaf margin character in association with n. In numerous observations over
several years, we have noted this same association. Like n, the expression of leaf curl is
highly variable. Although plants with n have always exhibited leaf curl, the degree of leaf
curl and nipple tip have not been correlated. We have repeatedly observed curled-leaf plants
to be more susceptibleto early blight than plants with non-curled leaf margins.
Plants. with n can be classified at flowe~g. When the style of a flower on an n plant is
bent sIdeways,breakage occurs at some dIstance from the ovary as O posed to breaking at or
very near the ovary in non-n plants. It appears that the ovary wal in n plants extends up
the style and the amount of extension accounts for the degree of fruit nippling observed.
Plants with n in segregating populations were also observed to have much less pubescence at
.
the base of the stYlethan non-n p}ants.
In F2 populations classified for n based on all associated characteristics, observed
segregation ratios indicate clear-cut single recessive gene control for n. In n/+ plants no leaf
curl has been observed; however, some tendency for nippling has been observed. In certain
F1 combinations heterozygous for n, very smooth blossom scars have been present. We are,

f

therefore,investigatingthe use ofn in heterozygousconditionfor improvingblossomscar.

.

Literature cited:
MacArthur, J-;W.'1934.Linkage groups in the tomato. Jour. Genetics 29:123-133.
Tikoo, J.K and N. Anand. 1984. Expressivity and inheritance of the nipple-tip trait in
tomato. TGC Report 34:19-20.
Youni> P.A and J.W. MacArthur. 1947. Horticultural characters of tomato. Texas Agric.
1:;xpt.Sta. Bul. 698:1-61.
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Imanishi. S.
Ovule culture to obtain F1 and BC1
between L. esculentum and L. peruvianum.

Ovules (undeveloped seeds) which are
incapable of maturity were taken out from
the matured fruits that had been artificially
crossed between L. esculentum which was
used as pistillate parent and L. peruvianum. The ovules which the jelly-like coating were
removed by washing sufficiently with tap water were sterilized in 2% antiformin solution for 6
to 12 minutes. Afterwards, the ovules which were washed again several times in sterilized
water were transplanted onto MS agar medium without phytohormone. The cross combination
of F1 and BCh the number of fruits used for ovule culture, the number of germinated ovules,
the ratio of germinated ovules/fruit are given below:

No. of
germinated
ovules

Ratio of
germinated
ovules per
fruit

20

15

0.75

49

76

1.55

L. glandulosum 67
64
33
t1

53
31
23

0.79
0.48
0.70

No. of
fruits

Cross combination

----------------Pistillate
parent

"Kyoryoku Toko"
"Kyoryoku Toko"
"Kyoryoku Toko"
"Kyoryoku Toko"
"Kyoryoku Toko"

Pollen
parent
L. peruvianum
(P.I. 128652)
F1

The presumed F 1 plants were closely similar to L. peruvianum on morphological traits and
the presumed BC1 plants were intermediate between the traits of both the parents. In this
study, ovules were selected in size and plated on the MS agar medium in order of ovule size.
The relationship between the grouping and the germination of ovule are given below:

Pistillate
parent
L. esculentum
"Kyoryoku Toko"

Pollen
parent

Size of ovule
(mm)

"KyoryokuToko"

x
L peruvianum
(P.I. 128652)

4

7

2.5
2.0
1.5

4.0
2.5
2.0

1

Plated
ovules

Germinated
ovules (%)

17
23
88
234
1nnn

1 4.3)
18 20.5)
10
4.3)
.... n....,

T
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Kerr. E.A.
Conformation that lateral suppressor
(Is) is on chromosome 7.

Lateral suppressor arose as a mutant
in the greenhouse cultivar Antimold B
(Brown TGC 5:6). It has been used widely

butwithlimitedsuccessin breeding

- -

programs. For many years it was believed to be on chromosome 4. Taylor (TGC 31:19)

presented evidencethat it was on chromosome7 close to Re. In 1986I grew a small F2 ~.
population of Is and gs in repulsion. The segregationwas 50 ++, 25 + gs, 20 Is +, and 1 Isgs.

This confirms that Is is on chromosome 7 but doesn't locate it as precisely as Taylor's data.
This gene would make a good marker for the distal end of 7L
Kerr. E. A.
Linkage of upright pedicel (up) and
jointless-2 (j-2) on chromosome 11.

Randy Gardner reported a mutation
of the Flora-Dade with upright pedicels
(Rortscience 16:553-554,1981) and proposed
the symbolup. (This symbolwas also
proposed for upright growth [Kerr, TGC 32:34]which has since been assigned the symbolupg).
Flora-Dade up which contains j-2 was crossed with the marker bip h and a small F2
population grown. No linkage was detected between up and bip or n. .The results for up and
j-2 were 64 ++, 5+ j-2, 4 up + and 21 up j-2. This indicates close linkage with 9.3%
crossovers. A three point test with other genes on 11S is needed to determine whether up is
in the vicinity of tab or distal to j-2.

Laterrot. R.. M. Bordat. M. Renand and A.
Moretti
Various levels of leafminer resistance
in Lyeopersieongenus.

Two tomato cultivars, one hairy
tomato mutant an 9 accessions of wild
species of Lyeopersieon were studied in an
insectarium at 25. C for their behavior to a
population of Liriomyzatrifolii(Burgess),
from Reunion Island. Twenty 3 week old plants of each accession were exposed for 24 hours
to 50 females of L. trifolii in oviposition. Each group of 20 plantlets was placed in a test
cage. The numbers of mines were recorded after 5 days. The results of 5 tests are presented
in table 1.
Among the 12 accessions,3 classesof different levels of attack can be disti~guished:
1. severe: the 2 cultivars (Nainemor, Flora Dade), L. pimpinellifolium Peru, L.
peruvianurhCMV sel. INRA.
2. mod~ra~e: the hairy mutant (Flora Dade LnG), the 5 accessions of L. hirsutum, L.
pennellii line CIayberg.

-

3. no attack: L. eheesmaniiLA 1401.
Other tests with the last accession COnIlI1I1
its very high level of resistance (table 2).
With larger number of insects per plant (50 females per 10 plants), some rare mines were
observed, but all the larvae died before the pupa stage.
With L. sativae Blanchard, from Martinique Island, we observed the same results when 30
females were presented to 12 L. eheesmaniiplants (table 2). With a larger number of flies per
plant (50 females per 10 plants), few mines were observed and a few larvae (2 out of 13)
arrived to the pupa stage.
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Table 1. Number of Liriomyza trifolii mines on 12 accessions of Lycopersicon,from 2.5
females per plant (means with standard deviations)
.
*
AccessIOns

Seed origin

Tests
number

Number of
mines per plant
mean

sd

10.8
10.1
14.3
12.7
17.9

5.6
5.5
9.3
4.4
8.3

L. esculentum:
-cultivars (controls):
Nainemor

INRA

Flora Dade

Florida Univ.

2
3
1
4
5

-hairy
mutant:
Flora Dade
Ln G

North Carolina Univ.

1

5.8

2.4

L. pimpinellifolium:
Peru

Sluis en Groot

1

13.3

5.0

L. hirsutum:
line B

Bruinsma; sel. INRA

4

3.5

2.3

5
5

4.8
4.3

3.6
2.9

PI 129157, line H2

Florida Univ.
Florida Univ.
Queensland Depart.
of Primary Industries
PI Ames; sel. INRA

4
4

4.6
4.1

1.7
1.8

L. peruvianum:
line CMV sel. INRA

INRA

4

12.4

3.3

L. pennellii:
line Clayberg

Connecticut Exp. St.

1

2.4

1.2

L. cheesmanii ssp. minor:
LA 1401 (2)

California Univ.

2

0.0

-.
-.

L. hirsutum f. glabratum:
PI 126449 1

PI 134417 1
PI 247087

3

0.0

(*) References for observation of resistance:
(1) Webb, R. E., A K. Stoner and A G. Gentile, J. Amer. Soc. Hort. Sci 96(1) 65-67.
(2) Ginoux, J. P., Personal Communication 1985.
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Table 2. Number of Liriomyza trifolii and L. sativae mines on the susceptible variety
Nainemor and the accession Lycopersiconcheesmanii LA 1401, from 2.5 and 5 females per
plant (means with standard deviations).
Number of
Mines / Plant Accessions

Numberof

Nainemor
L. cheesmanii

LA 1401

L. sativae

L. trifolii

females/plant

mean

sd

mean

sd

5.

2.5

10.1
21.4

5.6
12.5

4.3
10.9

3.1
6.0

2.5
5.

o.

.--.

o.

.

0.6

1.0

1.3

1.7

Laterrot. H. and A. Moretti
Extreme susceptibility of Lycopersicon
cheesmaniifoliage to Metribuzin herbicide.

A field of various tomato cultivars and the
accession LA 1401 of L. cheesmanii (cuttings
from one plant), planted on May 12th was
treated (soil and foliage) on May 27th
with Sencoral (Metribuzin 0.3 g/l). Six days after treatment, all the 10 L. cheesmanii LA. 1401
plants in the field were completely dried up. Eight plants of this accession were planted
again some dayslater in the same plot and grew up without any problem.
To verify that Metribuzin is responsible of the death of L. cheesmanii plants, we sprayed
Metribuzin (a.i. 0.3 g/l) on the foliage of 6 plants (at the 6 leaf stage) of L. cheesmanii LA
1401 and tomato cultivar Flora Dade grown in pots in a greenhouse. Four days after the
herbicide application, some necrosis were observed on LA 1401 only. 1\vo days later, all the
plants of this accession were completely dried up. We repeated this experiment on 6 more
plants with the same results.
Separated leaflets were treated, in a transparent box, on humid filter paper; 6 days after
Metribuzin treatment we observed a complete drying with LA 1401 leaflets, and no symptoms

.

with Flora Dade;

Laterrot H. and A. Moretti
A new mutant with anthocyanin
modification.

One seedling of the Vis cultivar (Seeds from
Raci 1983) appeared in 1986 with a
.
grey-green hypocotyl. The progeny of this
plant showed the same phenotype. This
mutant looks like ai and pai mutants studied by Wettstein-Knowles (TGC 23:34). However the
color of the Vis mutant hypocotyl is darker than ai and pai mutants. According to the color
intensity of the hypocotyl the classification is: Vis mutant>pai>ai. At the flowering stage, the
phenotypes of the Vis mutant and pai mutant are similar to the normal plant; the ai mutant
being more clear.

The four following F1 hybrids have the normal type: - F1 Vis mutant x Rimone (normal
anthocyanin type); - F1 Vis mutant x 62.226N Robinson (ai mutant);
Fl Vis mutant x
Primabel Silvy (pai mutant); F1 62.226N Robinson (ai mutant) x Primabel Silvy(pai mutant)
So, the Vis is recessive, it is concerned by a (or several) locus different from ai and paL
Otherwise, our results confirm the conclusion of Wettstein-Knowles about the non allelism of

-

ai and pai.

-
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Lobo. Moo A. Bustillo. J.I. Escobar LE.
Pelaez.
Whitefly (Trialeurodes vaporariorum)
resistance in accessions of L. pennel/ii.

A screening for whitefly resistance in
29 accessions of L. pennellii was carried out
during 1986 in comparison with cv. 'Licato'
(L esculentum) as control. The research
was done by employing a randomized design
with 3 replicates.
In each replication, one plant was encased in muslin bags, under
plastic-roofs. Each of the plants was inoculated with 30 one-day old adults, which were not
judged for sex. After 10 days the number of killed flies was recorded. Twenty five out of
the 29 L. pennel/ii accessions exhibited significant higher mortality than that of 'Licato' with
values of 100% of mortality in 6 accessions (Table 1). A close relationship was found between
trichome type IV density in the lower surf~ce of the leaf and mortality; not only the number
of such trichomes but their size variability (R

= 63.7) was

important.

Table 1. Whitefly resistance in different L. pennel/ii accessions.

Accession

Mortality %

LA 1340
LA 1735
LA 1515
LA 1302
LA 1299
LA 716
LA 1657
LA 1656
LA 1732
LA 1356
LA 1946
LA 1742
LA 1522
LA 1273
LA 1367
LA 1911
LA 1733
LA 1693
LA 1674
LA 1376
LA 1943
LA 1275
LA 1940
LA 1941
LA 751
LA 1649
'Licato'
LA 1720
LA 1912
LA 1926

100.0
100.0
100.0
100.0
100.0
100.0
98.9
98.7
97.8
97.8
96.7
96.7
95.5
94.4
90.0
88.9
87.8
87.8
84.4
84.4
83.3
68.9
67.8
55.5
52.2
40.0
21.1
15.5
7.7
3.3

Trichome number per cm2
of lower leaf surface
3194
1163
1827
1180
1387
1333
852
820
1670
1175
1310
1170
717
540
1375
2122
1846
2106
679
1023
586
527
1143
1511
1173
571
0
40
0
16
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Lobo. M.. A. BustilIo. J.I. Escobar. LB.
Pelaez.
Whitefly (Trialeurodes vaporariorum)
resistance in Lycopersicon hirsutum.

A screening for whitefly resistance
was done with 15 accessions of L. hirsutum
during 1980 in comparison with cv. 'Licato"
(L. esculentum) as control. The test was- .
carried out by employing a randomized
design with 3 replicates. In each replication and by genotype branches were covered with".
muslin bags and moculated with 30 one-day old adults, which were not judged for sex. After
10 days, the number of killed flies was recorded. Also, it was registered the reproduction and
development of the whitefly on the plant. From the tested materials 4 accessions exhibited
maximum whitefly mortality, being significantly different from 'Licato'. Those lines were LA
1362, PI 127826, LA 1255 and LA 125-2(Table 1). From the above lines LA 1362 and PI
127826, did not exhibit reproduction and the last two exhibited eggs and nymphs but there
were no adult flies on them. (Table 1).

Table 1. Resistance to whitefly exhibited by different L. hirsutum accessions
Accessions

LA 1362
PI 127826
LA 1255
LA 1625
LA 1252
LA 2092
PI126445
LA 1253
LA 1264
LA 2078
LA 1624
LA 1265
PI 134417
LA 1223 \
'Licato'

Presence of

Mortality %

'-.;-c - 0

100
98.9
72.2
63.3
52.2
50.0
48.9
44.4
41.1
34.4
31.1
28.8
22.2
22.2
17.7

Eggs

Nymphs

Adults

+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
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APhoma andina resistance evaluation,
at field level, was carried out with 106
different interspecific hybrids between L.
esculentum and L. hirsutum. All of the
esculentum parents were killed by the
fungus. In contrast, all of the L. hirsutum accessions were highly resistant (rating close to
zero) or resistant (rating close to 2). The hybrids were resistant with partial dominance to
the wild parent. Genetic studies are conducted to elucidate the inheritance and heritability of
the characteristic.

Lobo. M.. and R. Navarro
Phoma andina resistance in interspecific
hybrids between L. esculentum and L.
hirsutum.

Table 1.

Phoma andina resistance obtained with 106 interspecific hybrids between 22 L.

esculentum lines and 12 L. hirsutum accessions.

L. hirsutum
accessions

Number of
interspecific
hybrids

LA 1252
LA 1253
LA 1255
LA 1223
LA 1265
LA 1264
LA 1624
LA 1625
LA 2092
LA 2098
PI 126443
PI 134417
Total or average
(1) 0: No symptoms

17
10
13
15
13
14
1
2
2
1
11
7
106

Disease rating (1)
L. esculentum
parents
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7: Killed plants

L. hirsutum
Fl's
2.0
2.0
2.0
2.5
3.0
2.5
2.0
2.5
2.5
3.0
1.5
3.0
2.4

acceSSIOns

0.5
0.0
0.5
0.5
0.5
0.5
1.0
2.0
1.0
1.0
05
2.0
0.8

RESEARCH REPORTS 53

TGC REPORT No. 37, 1987
Lobo. MooR. Navarro

Late blight horizontal resistance was
tested
in 104 mterspecific hybrids betWeen
Late blight horizontal resistance in L.
12 L. hirsutum and 22 L. esculentum lines.
esculentum x L. hirsutum hybrids.
The hirsutum parents exhibited partial
resistance to Phytopthora infestans as indicated by the low apparent infection rate with a
range betWeen 0.08 and 0.11 (Table 1). The hybrids exhibited intermediate values betWeen
both parents with slight dominance to the hirsutum parent (Table 1). It is remarkable the
that the hybrids with the most susceptible L. esculentum parent (cv. Licato) exhibited
significant lower values for the apparent infection rate in comparison to 'Licato' and close to
that of the hirsutum parents (0.28 for 'Licato' 0.12 for the hybrids, and 0.08 as average for
the hirsutum

parents).

~

Table 1. Late blight apparent infections rate (r) obtained with 104 interspecific hybrids
betWeen 22 L. esculentum lines and 12 L. hirsutum accessions.

*

L. hirsutum

accessions

LA 1252
LA 1253
LA 1255
LA 1223
LA 1265
LA 1264
LA 1624
LA 1625
LA 2092
LA 2098
PI 126445
Total or
average'

Number of
interspecific
hybrids

Disease rating
L. escuLentum
parents

Fl's

L hirsutum
accessions

17
10
14
14
14
13
1
1
2
1
11

0.15
0.17
0.17
0.17
0.17
0.16
0.21
0.21
0.25
0.21
0.16

0.11
0.12
0.11
0.11
.0.13
0.16
0.13
0.10
0.11
0.12
0.11

0.09
0.07
0.08
0.08
0.08
0.11
0.10
0.08
0.08
0.09
0.09

104

0.16

0.12

0.09

* A: Apparent Infection rate

A screening for Phoma andina var.
cristallyniformis resistance was carried out
with 34 L. hirsutum accessions in comparison
to cv. 'Licato' (L escuLentum)as
susceptible control. The evaluation was done_at field level, and also by inoculating stem
pieces in petri dishes in the laboratory. A rust field evaluation was done 100 dws after
transplanting, and at the same time the lab. test was done by inoculating with 1 x 10 spores
per ml. Those materials exhibiting resistance both at field level (value 3) and at lab. level
(value 2) were selected for a further field evaluation by being propagated as cuttings. The
accession PI 251305 was included, in spite of exhibiting higher values than those used a
criteria for selection, because the material has been classified as resistant in earlier tests with
variability betWeen plants. For the last accession cuttings were obtained from resistant
plants. After 60 days, in the second field test, all of the selected genotypes exbibited
resistance (Table 1).

Lobo. MooR. Navarro. M.M. Murilo. A.~. Ruiz
Phoma
andina
resistance
in
Lycopersicon hirsutum accessions.
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Table 1. Phoma andina resistance in L. hirsutum accessions in comparison to 'Licato" (L.
esculentum)as susceptiblecontrol.
Accessions

Disease rating 1
First field
Evaluation

LA 387
LA 407
LA 1223
LA 1252
LA 1253
LA 1255
LA 1264
LA 1265
LA 1266
LA 1295
LA 1298
LA 1347
LA 1352
LA 1353
LA 1362
LA 1624
LA 1625
LA 2092
LA 2098
LA 2100
LA 2101
LA 2107
LA 2108
LA 2109
LA 2110
LA 2114
LA 2115
PI 126445
PI 127826
PI 127827
PI 129157
PI 134417
PI 251304
PI 251305
'Licato'
1

1.5
4.0
4.0
2.5
1.5
1.5
3.0
3.0
4.5
2.5
2.5
5.0
5.0
4.5
2.5
3.5
4.0
4.0
4.0
3.2
5.0
4.2
4.5
4.0
3.0
2.5
4.0
2.5
2.0
3.0
5.0
5.0
7.0
5.0

Field evaluation
0: No symptoms
7: Killed plants

--

Laboratory

Second Field
Evaluation

1.0
2.0
2.0
1.0
1.5
2.0
1.5
2.0
1.5
2.2
0.5
1.5
3.0
3.0
2.0
3.5
3.5
3.5
3.5
0.5
1.5
3.5
2.5
3.5
3.0
3.0
2.0
2.5
2.5
3.5

0.0
0.5
0.5
0.5

0.5
0.0

4.0

Lab. evaluations
0: No symptoms
7: All the tissue blighted

--
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Commercial L. esculentum varieties
(H2653, H722), Solanum lycopersicoides,an
F1 of S. lycopersicoidesx H722, and 24, F4
lines of a L. hirsutum x H722 cross.
backcrossedtwice
to H722 were evaluated using a chlorophyll fluorescence procedure as an indication of chilling,

McKersie.B.D.. Pauls. KP. and Walker. M.A.
Fluorescence Screening Procedure for
ChillingTolerance in Tomato.

.

tolerance (Hetherington et aI., 1983; Havaux and Lannoye, 1985). Seven-week old plants w~re1
chilled for 72 h at 20C with a 14-h photoperiod and light intensity of 100 uEm- s. .
Preliminary findings with commercial varieties indicated that the ratio of initial (Fo) to peak
(Fp) fluorescence (Fig. 1) taken from fully-expanded leaves was the best indicator of plant

hehlth.

~

No differences in Fo:Fp were noted among the genotypes prior to chilling treatment.
However, the increase in the Fo:F values after treatment was correlated with the sensitivity

g

of the plant to chilling. Values f Fo:Fp remained low for S. lycopersicoidesand the FI
cross, which showed few symptoms of cold-related damage, whereas the commercial varieties
were essentially intolerant (Fig. 2). The 24, F4 lines covered the full range of Fo:Fp values
indicating the same cold tolerance characteristics from the L. hirsutum parent are pres"entin
this material.
. .
.
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Figure 1. Plot of flourescence versus time for chilled and control plants.
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Figure 3 illustrates an example of the variation in chilling tolerance within one of the
segregating F4 populations (51558-1) compared to the small amount of variation in an inbred
line such as H722.
Literature Cited:
Havaux, M. and R. Lannlye. 1985. In vivo chlorophyll fluorescence and delayed light emission
as rapid screening techniques for stress tolerance in crop plants. Z. Pflanzenzuchtg.
95:1-13.
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Mutton. L.. B.D. Patterson and V.C. Nguyen
Two stages of pollen development are
particularlysensitiveto low temperature.

The development of tomato pollen is very
sensitive to low temperature.
If a
substantial part of the night is below about

10 C, flowersmay mystill develop,but they.
0

contain many empty pollen grains.
We have determined the times at which pollen
development is most sensitive to low temperature. When plants of L. esculentum were grown
in cabInets at low night temperatures (70C minimum) for the whole of lower development,
their pollen was empty of chromatin at anthesis. However, when such plants were transferred
to higher temperatures (250/180, day/night), normal pollen reappeared in the flowers that
matured after 12 to 14 d. This suggested that the initial development of pollen, that is,
earlier than 14 d before anthesis, had not been affected by the low temperatures.
Sensitivity to low temperature within 14 d of anthesis was further investigated using the
method of Maisonneuve (1983). Plants bearing flower buds at different stages of development
were kept at 7n° C day/night temperatures under 12-h days for 1 week. As this is below thebase temperature for growth, development is stopped, but the temperature is not so low as to
cause obvious chilling damage. After the chill, flowers were allowed to develop to anthesis,
when their pollen was assessed for damage by staining with acetocarmine. In figure 1, the
averages for 5 cv of tomato (Flora-Dade, Stupicki Polni, Rouge de Marmande, Santa and a
breedIng line B46) are shown. The pollen of flowers that reached anthesis within 2 d of the
end of chilling was little affected, as was that of flowers that took more than 12 d to reach
anthesis. However, between these stages of development, all 5 cv. indicated two periods, at
about 6 d and about 11 d before anthesis, that are particularly sensitive to chilling.
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These results agree with those of Maisonneuve (1983) for the variety Pre'coce, although
her results for another variety were less clear-cut. However, the very similar patterns for 6
cv after chilling strongly supports a model in which there are two stages of pollen
development that are particularly sensitiveto low temperature.
Literature cited:

,

Maisonneuve, B. 1983. Cold resistance of Lycopersicon hirsutum pollen. TGC Report 33:8.
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Figure 1. Variation of pollen quality in flowers maturing subsequent to a chill at 7"C. Whole
anthers of 5 cv of L. esculentum were macerated in acetocarmine stain on the day petals
reflexed. The bars show the variation in response (SE of mean) for the 5 cv.

Otto R. and J.I. Yoder

.

A tomato chalcone synthase cDNA

Chalcone synthase is a key

enzyme in the

biosynthesis of plant flavonoids. Expression
of the chalcone synthasegene has been
shown in many plants to be tissue specific with an important environmental input. In order
to evaluate the molecular regulation of this gene m tomato, we have cloned a cDNA
complimentaryto this gene.
.
Polyadenylated mRNA ~as isolated from light grown hypocotyl tissue of the cultivar T5.
A cDNA library of 1.5 x 10 recombinant clones was constructed in the lambda vector gtlO
(Huynh et al. 1985). As estimated from gel electrophoresis of DNA isolated form a number of

58 RESEARcH

TGC REPORT No. 37, 1987

REPORTS

randomly picked plaques, the average insert size in this library is between 200 and 600 base
pairs.
Phages (3.5 x 104) from the unamplified library were plated and transferred onto
nitrocellulose filters. The filters were hybridized in 30% formamide and 5 x SSC at 370C with
a radioactive cDNA probe of Petunia hybrida chalcone synthase (J. Reif, per. comm.). The
filters were subsequently washed at 420C in 1 x SSe. Four recombinant phage clones which
hybridized with the Petunia probe under these conditions were isolated.
The cDNA inserts of these four clones ranged in size from 300 to 420 base pairs and
were subcloned into the pUC19 plasmid derivative, BLUESCRIBE Ml3-. We are currently
sequencing these clones using the dideoxy nucleotide sequencing method. Preliminary sequence
data indicate that the proteIn coded for by one of the clones has a 90% homology with the
Antirrhinum majus chalcone synthase protein (Sommer and Saedler 1986).
The sequence of
this clone diverges rapidly from that of Antirrhinum in the 3' non-coding sequences. We take
this as good evidence that this cDNA represents a tomato chalcone synthase message from
what may well be a multi gene family of enzymes.
Literature cited:

Huynh T.V., R.A. Young, and R. Davis. 1985. Construction and screening cDNA libraries in
gtlO and gtl1. In: D.M. Glover (ed) DNA Cloning A Practical Approach, vol 1. IRL
Press. Washington,D.e. pp 49-78.
Sommer, H. and H. Saedler. 1986. Structure of the chalcone synthase gene of AntilThinum
majus. Mol. Gen. Genet. 202:429-434.

Patterson. B.D. and R. E. Paull
Hawaii as a natural phytotron for the
introgression of cold resistance.

Forms of L. hirsutum from high
altitudes have several adaptations to low
temperature,
although
these
are not
necessarily inherited together. For instance,
the ability of L. hirsutum seedlings to survive and develop under night temperatures of 00 C
can be introgressed into L. esculentum (Patterson & Payne, 1983) but low temperature seed
~ermination seems to be a separate adaptation. Maisonneuve (1983) showed that high altitude
IOrms of L. hirsutum can also form normal pollen after a cold shock that interferes with
pollen development in L. esculentum. We have investigated the use of a high altitude
environment on the island of Maui (Hawaii) as a natural phytotron that is suitable for the
selection of genotypes that are able to form pollen at low temperatures. Maui offers a range
of mean temperature from 240C at sea level to around 10. C on "the summit of Haleakala
volcano (Britten 1962), with the additional advantages of sealed road access between these
extremes of altitude and temperature.
Plants of L. hirsutum LA 1363 (originally form 3,000 m in Ancash, Peru), L. esculentum
cv Flora-Dade and Fl and F3 generations of L. esculentum x L. hirsutum were grown to the
flowering stage at the University of Hawaii Experimental Plot at Pulehu (600 m, mean
temperature 200C). In March 1985, plants were transferred to 2,000 m altitude at Haleakala
NatIonal Park Laboratory, and studied over the next 30 d. At the higher altitude,
temperatures usually dropped below 10 C soon after sundown and rose above 10 C within an
hour of sunrise, givIn~ a mean chill of 27 degree hours below 10. C each night. Mean minima
and maxima were 7 C adn 16. C. At the beginning of the experiment, about 94% of L.
esculentum and L. hirsutum pollen stained normally, compared to about 81% in the Fl hybrid.
After about 12 d at the higher altitude, the percentage of L. esculentum and F 1 pollen stained
by acetocarmine fell progressively, although the Fl pollen was affected significantly less (49%
stained after 30 d compared to 27% of L. esculentum). The pollen of L. esculentum was also
not liberated on petal reflexing after about 16 d. In contrast, there was no effect on the
staining of the pollen produced by L. hirsutum, or on its liberation. Although the pollen of
the F 1 hybrid was intermediate in staining quality, it was able to be liberated form mature
flowers throughout the experiment.
0

--

0
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After 30 d at the higher altitude, most of the F3 generation of the hybrid were either
not producing flowers, or not liberating stainable pollen. Out of 59 plants, however, 5
produced plentiful amounts of pollen that was indistinguishable from that produced at the
lower altitude.
This was assumed to be enriched in genes for low temperature polleDproduction adn used to pollinate L. esculentum at the lower altitude. It was concluded that
this natural environment approximates to the ideal for the selection of plants bearing genes
for low temperature pollen production and liberation.
.Literature cited:
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Pacific Science 16:160-169.
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Portesi Au Frangi P.. and G.P. Soressi
Allelism test betWeen the fruit skin

Genetic

relations

betWeen

the

following fruit skin mutants have been
,3
mutantsp no ,pe, pe-2.
studied: p (peach), showing pubescent aqd
dull epidermis (Rick and Butler, 1956); no":>
(non ripening fruit), a spontaneous mutation. found in the italian ecotyPe "Tondo liscio de
Pescara", showing cracking-resistent fruits with colorless and dull skIn, probably slow in
ripening (Soressi, 1975); pe (sticky peel), with epidermis sticky at the touch (Rick and Butler,
1956); pe-2 (waxyfruit), a mutant appeared in cv.Manapal, mimic to pe (Konsler, 1973).
On the basis of F1, F2, and backcross proge,nies (tables 1 and 2) the four skin mutants
show the followingrelptions: -pe-2allelic to pe; -no"" allelic to p.
Therefore no"'; phenotype is not the effect of a gene affecting the ripening of the
fruit, as it was at first considered (Soressi, 1975); it is the expression of an allele of the p
gene, which changes the skin structure. However sQme indirect effects of the p gene on the
fruit ripening are not excluded. The peculiar nor:' phenotype, i.e. dull skin, is rather well
recognized from mature green to ripe stage. Sometimes, however, this identification at ripe
stage is doubtful because of the environment interactions; some uncertain classified plants,
bearing both dull and apparently normal fruits on the same vine, have been found, to°:2
Ac~rding to the T1G.c. rules, the following genic symbols are proposed: pe instead of
pe-2 and p instead
of nor-'.
.
...,,:,:-'/
Literature cited:
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Table 1. Data obtained by the F 1, F2, and backcross progenies of the cross p x no,3
fruit skin phenotype

Progeny No. of plants

dull

normal

FI
F2
BCA
BCB

0
0
0
0

20
243
25
79

uncertain
0
10
0
0

20
233
25
79

Table 2. Data obtained by the F 1, F2, and backcross progenies of the cross pe xpe-2
Progeny

No. of plants

Fruit skin phenotype
normal

FI
F2
BCA
BCB

20
303
101
111

Rick. C. M.
Seedling traits of primary trisomies.

0
0
0
0

stiCkY

20
303
101
111

A revision of my note on managing
of trisomies (TGC 5:24-25) is long over-due.
In the intervening 32 years we have become
aware of errors and additional key traits. Although this note deals primarily with seedlings,
the same syndromes continue throughout growth. Another motive is selfish: all too often I am
asked to Identify trisomies in overgrown jungles -- situations that could have easily been
avoided by ruthless elimination of diploids in early seedling development. By thus narrowing
the populations to entirely or predominantly trisomic individuals, the investigator can save
valuable greenhouse space, favor the desired trisomies with better growing conditions, and
save time and, often, seeds. As indicated in the following table, nearly all the primaries can
be identified in seedlings. They are generally slower and differ from diploids and each other
in an array of readily identifiable traits.
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SEEDUNG TRAITS OF PRIMARY TRISOMICS
true leaves
Triplo-growth
rate

cotyledons

color

surface

serratIOn

other

1 extremely
retarded*

small, dark

dark
green *

convex*
deep veins

reduced

often malformed

+

2 moderately
retarded
3 moderately
retarded

narrow
elongate*

4 retarded

small

light
green

+

increased * slender, lax stems
and leaves

+

+

reduced

light

+

+

green *
+

5 moderately
retarded

yellow
green

rugulose*

elongate, narrow
segments*
first and second
often malformed*;
downcurled tip

reduced

6 very
retarded

small*

+

+

+

7 extremely
retarded*

small,
often tricot*

dull
green

upled
margms

increased

short, stocky
plants*

8 retarded

small

grey
green*

convex*

greatly
reduced*

broad segments*

9 retarded

small

+

+

+

reducedleaves;

,

diminutive, often
"-''

10 very
retarded*
11 very

fewer segments*

retarded *

.

-0

short

dark
green

rugose

?

ligl1t
green

?

blind plant*
increased

short, stocky
plants *

reduced

very low
transmissIon
rate limits
observations

.-
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Genically controlled dominant male
sterility is generally a mixed blessing for
plant breeders. It clearly has no place in
the generation of PI hybrid cultivars of
self-pollinating seed/fruit crops because half the progeny will be male-sterile, hence highly
unproductive. On the other hand, this type of inherited sterility could be advantageous in
situations the rlequire massive or repeated hybridizations -- for example, recurrent selection.
The gene could be kept within breeding lines as long as needed to facilitate hybridization;
thereafter it could be eliminated by one generation of selection for fertility.
In a program designed to induce male sterility in cv. Castlemart by EMS treatment, we
obtained amongst myriad mutations a male-sterile variant that segregates as a dominant
through two suc:cessive generations. Seeds were soaked in 1.5% EMS for 24 hours -- a dose
sufficient to cause great abnormalities in germination and seedling development. The parent
M 1 plant, 81lAO7v-235, was severely stunted, remained small to maturity, and set no seeded
fruits spontaneously. By crossing with untreated Castlemart as male parent, two small seed
lots were obtained. The resultant M2 progenies segregated clearly for normal fertile plants
and sterile plants with pale, slender anthers, the totals being 7 fertile: 15 Ms. Crosses
between sterile and fertile in this generation yielded an M3 consisting for 12 fertile: 37 Ms.
The deviation form 1:1 (12.5 :t 3.5) is highly significant and consistent between generations.
Although the segregation suggests that action of two independent dominant genes, the
simultaneous induction of two such rare mutations seems highly improbable. Residual general
sterility, common in EMS progenies, might also be suspected.

Rick. C. M.
A dominant male sterility (Ms-48) gene.

Rick. C. M.
Flowering induced in S.juglandifolium.

One of the various problems plaguing
investigations of S. juglandifolium is the
difficulty of coaxing it to flower. Although
the relatively closely related S. ochranthum responds well to short days and pot binding, in
our experience the same conditions have little or no effect on S. juglandifolium except LA
2134. Given th4~aforementioned treatment, this accession could be induced to flower, although
flowering was late and of limited extent. Sib pollinations of this self-incompatible line
resulted in good fruit formation, and, 6 mo. after pollinating, satisfactory quantities of seed
ripened.
An opportunity to try other methods was afforded by a new accession (LA2788) that we
collected last may in southern Antioquia, Columbia. Recalling beneficial results in sweet
potatoes and other recalcitrant crops, I decided to test the effects of grafting on a
free-flowering stock. VF36 (LA490) was selected as the stock because it has useful resistance
to our common soilborne diseases and tomato flowerin~ is daylength-insensitive. All of the 25
cleft grafts took, and the combination proved compatIble, the juglandifolium scions growing
with great vigor, and, now, seven months after the 'operation', all continue with no signs of
trouble at the unions. The plants have been grown throughout in I-gal. containers. The
grafts were made on July 6, 1986, and on September 19 it was noted that flower buds were
developing on 1thefirst initiated inflorescences on all grafted plants, but none on the control
scion donors. One month later all of the grafted plants were in full bloom, and of the 60
control plants (discarded at that time) only 7 (12%) showed signs of flower development in
rather small buds. Ever since that time the grafted plants continued flowering.
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Rick. C.M..and J. Zischke
ms-47 is an allele of ms-15.

Linkage data reported in TGC36:37by
Zischke indicated that ms-47 has its locus on
chromosome 2 in the proximityof that of
ms-15. In subsequent tests, he also discovered that fertility of ms-47 could be restored by
treatment with GA3 under greenhouse conditions another feature unique to ms-15. The
proximity of the loci, similarity in phenotype, and identical responses to GA called for an ,,'
allele test. The cross was made between ms-15/ms-15and +/ms-47in the 1985/86greenhouse
generation, and progeny were grown in the field in 1986. The latter generation was observed
to segregate 6 fertile: 5 ms, the male sterility typical of both parental lines. Since both
mutants are alleles at the s:re locus and ms-15 has priority, the symbol of the new mutant
has
been chang~d
to ms-15 .ascertained
It should previouslyby
also be noted
that this isSchmidt(TGC28:18).
the third known allele at
this locus,ms-15
6 havingbeen
Schmidtand

-

Sheela. A. G. and K. V. Peter
Additional sources of resistance to
bacterial wilt in tomato.

Bacterial wilt caused by Pseudomonas
solanacearum E. F: Smith is the most serious
disease limiting the successful cultivation of
tomato in the warm humid tropics. In many
areas where the disease is prevalent, losses are so severe that commercial tomato production
is not economic. Attempts on disease management and control have not made substantial
impact. This necessitates development of resIstant lines to bacterial wilt. Remadevi (1978)
reported < 30% wilt incidence in Venus, Saturn and CRA 66 Sel.A Celine (1981) reported field
tolerance in the line CL 32d-0-1-19GS. Sreelathakumari (1983) evaluated 10 derivatives of
Louisiana Pink and one line derived from Lycopersicon pimpinellifolium. Louisiana Pink had a
disease score of 2 indicating high field resistance. Narayanankutty (1984) confIrmed resistance
in Louisiana Pink and CL 32d-o-1-1-1-1-19GS.
.
In the present experiment, 14 reportedly resistant lines were evaluated. Pusa Ruby was
spot planted along with each plant under evaluation to confIrm presence of virulent inoculum
in the soil. The plants were raised in a hot spot for incidence of bacterial wilt during July
to November 1985. There were 60 plantslIine spaced 70 em x 60 em. The lines were observed
for incidence of bacterial wilt. Number of normal plants where spot planted Pusa Ruby wilted
were counted. Wilting of the susceptible check Pusa Ruby indicated presence of virulent
inoculum in the soil. Disease rating was done as per Meia and Ho (1976). The lines CL
1351-1-6 CI.O%),CL 948-0-20-2 (6.61%) Louisiana Pink (3.51), CI 32d-I-1-1-1-1-19GSLFG (5%)
and CI 32d-l-l-J,:~-19GS DG (15%) were resistent (Table 1). The lines CL 9-0-0-1-30-4 (30%),
CL 143-1-10-3'::1-2(38.33%), CL 1219-0-6-2 (25%).llHR BWr 93 (28.81%) and IIHR BWr 34 A
(20%) were moderately resistant. CL 1131-0-0-38-40 (43.33%) ad CL 1351-1-9 (41.67%) were
moderately susceptible while CL 1104-0-0-71-4-2 (75%) and CL 32d-0-1-1-1-1-19GS LFF (60%)
were susceptible.
CL 1351-1-6, CL 948-0-20-2 and CL 32d-o-I-I-I-1-19GS DG could be
additional sources of resistance to bacteri.al wilt.
Literature cited:
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Table 1. Evaluation of tomato lines for their reaction to bacterial wilt.

Source

Lines

Pedigree

CL 9-0-0-1030-4

Vc-ll-l- 2-1BlSaturn

CL 143-1-10-3-1-2

Vc-48-1rramuchico III

CL 1104-0-0- 71-4- 2

Vc-9-1ug/Satum/ah Tm-2a/
Vc-ll-l-UG

CL 1131-0-0-38-40

Vc-48-1rramuchico III
ah tm-2aNc-ll-l-UG

CL 1351-1-6

CarorichN c-ll-l- U G/
Vc-ll-l-UG BC2///
(ah Tm-2aNc-8-1-2-1)-4-4-0

CL 1351-1-9

CarorichN c-l1-1- U G/
Vc-1l-1-UG BC2(ah Tm-2a/
Vc-8-1-2-98Nc-9-1-2-9B)

CL 1219-0-6-2

71-483NN c-9-1-2-9B//
Vc-9-1-2-9BHNc-9-1-2-9B

CL 948-0-20-2

EJL1Nc-11-3-4HI339/
Ottawa 66 (F3)

Louisiana Pink

EC 143572

CL 32d-0-1-1-1-1-

V c-9-1-2-3N enus

AVRDC
Taiwan
"
"
"
"

"

"
"

AVRDC

CL 32d-0-1-1-1-119G5 DG

"

"

CL 32d-0-1-1-1-119G5 LFF

"

"

-

IIHR BWr 34 A

-

30.00 (MR)
38.33 (MR)
75.00 (S)
43.33 (MR)
10.00 (R)

41.67 (MS)

25.00 (MR)
6.67 (R)

Vegetable Lab.
3.51 (R)
USDA-ARS, BARC-W
Maryland NY

19G5 LPG

IIHR BWr 93

Disease
reaction

IIHR Bangalore
INDIA
"

5.00 (R)
15.00 (R)
60.00 (S)

28.81(MR)
20.00 (MR)
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Smith. S.LS. and H.H. Murakishi
Inheritance of Resistance to Tomato
Mosaic Virus (ToMV-O) in tomato
somaclones.

Lycopersicon esculentum,
Mill,
somaclones were
regenerated from leaf
explants of GCRI-Z6, a fully susceptible (+/+)
isogenic line (Pelham, 197Z), and were

screened by inoculation with a yellowing
strain, TMV-Flavum. Six of 370 somaclones were selected as virus-free and putatively
resistant (Barden, et aL 1986). R1 progeny from self-pollination of the six somaclones shows
resistance to TMV-Flavum and ToMV-Ofor up to 150 days, while seedlings from the source"
plants became infected in five to ten days. In resistant plants~no symptoms were visible and
virus could be detected by ELISA using antibodies, WhIChdetect viral coat protein or back
inoculations to Nicotinano glutinosa. Further screening was done using ToMV-O. RZ and R3
progeny of the six somaclones showc;d resistance in the same manner, indicating that
inheritance of resistance is stable (Fig. 1). Somaclones appear normal in morphology, pollen
viabilityand chromosome number (Zn=Z4).
-

Figure 1.
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RESULTS AT 10, 20, 30 AND 50 DAYS AFTER INOCULATION

Reciprocal crosses were performed between the somaclones and the susceptible parental
line, GCRI-Z6. When the somaclonal plant lines were used as the female parent, the offspring
showed a high level of resistance, although their. resistance to ToMV -0 was not as strong as
that displayect by ~the offspring of self-crosses, RZ (Fig. Z). In contrast, when the somaclonal
plant line were used as the pollen parent, only a very low level of resistance was evident.
But again, susceptibility to the virus was not as absolute as that displayed by the sensitive
control plants. Such "non-Mendelian" results could implicate a cytoplasmic factor.

.
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Figure 2.
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RESULTS AT 10. 20. 30 AND 50 DAYS AFTER INOCULATION

Figure 3 shows the results of screening for Rl, R2, R3 generations for somaclone 24~
(Sc247), as well as for reciprocal crosses and their F2 progeny. More resistance is seen in F2
progeny than in the corresponding Fl cross in each case. Two backcrosses of Fl to parental
lines have been screened and the results (Fig. 3) indicate the involvement of a nuclear gene in
the viral resistance. Further screening of backcrosses will be necessary to propose a model
for inheritance of the somaclonal resistance.
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Snyder. J.e.. D. A. Johnson. D.E. Good and

Host-plant

resistance

(HPR)

of

P.A.Weston.

Lycopersiconhirsutum f. glabratumC.H.Mill.

Type VI trichome exudates from
Chemotypes of L. hirsutum and L hirsutum
f. glabratum.

(gla) is associated, in part with the methyl
ketones 2-tridecanone and 2-undecanone.
which are primarily located in exudate of

the TypeVI glandulartrichomes(Kennedy&

Dimock, 1983). On L hirsutum Humb. & Bonpl. s.str. (hir), 2 sesquiterpenes replace the
methyl ketones as principal components of Type VI trichome exudates (Snyder & Hyatt, 1984).
Eleven hiT and gla accessions with reported "HPR (Dark et aI., 1975) were assayed for these
compounds. Leaf oils were extracted with hexane (I mllIeaflet) and analyzed via GLe.
Identity of compounds was confirmed by.augmentati~n of mass spectroscopy. Leaflets of the 4
hir accessions averaged approximately 1.75 nM/rnm of t~ 2 sesquiterpenes, leaflets of 5 of
the gla accessions averaged aPl?roximately 0.75 nM/mm of the 2 methyl ketones. The
accessionsexamined and the princIpal components of their leaf oils are listed below.
Principal Components of Leaf Oils
Plant Introduction

Methyl Ketones

L. hirsutum
P.I. 126445
P.I. 127826
P.I. 127827
P.I. 251303

+
+
+
+

L. hirsutum f. glabratum
P.I. 126449
P.I. 129157
P.I. 134417
P.I. 134418
P.I. 199381

+
+
+
+

P.I. 251304

+

P.I.251305\

-

(+)=major coqlpopent

Sesquiterpenes

+
+

-

of extract; ( )=none or trace detected.

Two gla accessions, P.I. 199381 and P.I. 251305, contained sesquiterpenes rather than methyl
ketones as their major leaf oil constituents, suggesting they may be more closely allied with
Morphological evidence supports this conclusion; leaf morphology and growth
habit of P.I. 199381 more closely resemble hiT than gla. The concentration of sesquiterpenes

hir and gla.

in P.I. 199381 was about that of hir accessions. P.I. 251305 appears to be an intergrade
between hir and gla because its leaf morphology and growth habit is intermediate between hir
and gla, and the concentration of sesquiterpenes in its leaf oils was about 1/4 that of hiT
accessions. We have not yet examined flower morphology, which would further delineate the
taxonomic status of these two accessions.
Because gla grades into hir (Muller, 1940),leaf oil compositionmay prove a useful

diagnostic character for classification of these taxa and may separate the forms as distinct
chemotypes. Researchers attempting to analyze leaf oils of L. hirsutum via GLC should be
aware that retention times for 2-tridecanone and the major sesquiterpene from hir may be
identical under some chromatographic conditions. We have achieved adequate separation on a
5m methyl silicone column but we have not been able to separate the two compounds on a
30m phenylmethylsilicone column (Fig. 1), though the latter column generaUy offers greater

,.
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resolution. Careful selection of chromatographic conditions and identification of compounds by
GC-MS should be used to positively identify L. hirsutum leaf oil constituents.
Literature cited:
Clark, R.L., J.L. Jarvis, S.W. Braverman, S.M. Dietz, G. Sowell, Jr. and H.F. Winters. 1975. A
summary of Reports on the Resistance of plant Introductions to Diseases, Nematodes,
Insects, Mites and Chemicals -- Lycopersicon spp. Regional Plant Introduction Station,
Ames, Iowa.
Kennedy, G.G., and M.B. Dimock. 1983. 2-Tridecanone: A natural toxicant in a wild tomato
responsible for insect 'resistance. In: J. Miyamoto and P.C. Karney (eds.), International
IUPAC Congress of Pesticide Chemistry. Pergamon Press, New York. ppl23-128
Muller, CH. 1940. A revision of the genus Lycopersicon. U.S.D.A. Misc. Publ. 382. 29 p.
Snyder, J.C. and J.P. Hyatt. 1984. Influence of daylength on trichome densities and leaf
volatiles of Lycopersicon species. Plant Sci. Letters 37:177-181.
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b
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1

2

Figure 1. Gas chromatograms of standard mixture for analyzing L. hirsutum leaf oils. a)
Methyl silicone column (5m X 0.53mm Ld., programmed from 1250C (1 min hold) up to 2000C @
8°/min, He carrier @3.6ml/min, FID). b) Phenylmethyl silicone column (30m X 0.25mm i.d.,
programmed from 1000C (1 min hold) up to 200" C @ 40/min, He carrier @ 2.0ml/min, FID).
Numbered peaks: 1) 2-undecanone; 2) 2-dodecanone; 3) 2-tridecanone; 4) sesquiterpene C15A
(Snyder & Hyatt, 1984).
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Bacterial wilt of tomato caused by

PseudomonassolanacearumE. F.

Smithis a

Inheritance of combined wilt resistance
in tomato.

~erious di~ease causing consi~erable .dam3:ge
m crops m the warm humId trOpICsoIls.
Development of resistant variety(s)would bea worth while attempt which would have considerable impact on tomato production in the
tropics. Experiments were carried out during 1981-82at the Instructional Farm of College of"
Horticulture, Kerala Agricultural University, Vellanikkara, India to incorporate two reproted
sources of resistance, in F1 hybrids and then to fmd out inheritance of combined resistance to .
bacterial wilt. The materials comprised of lines derived from two reported sources of
resistance to bacterial wilt (Russell, 1978). The first being North Carolina type resistance,
expressed by ten derivatives of Louisiana Pink, included 0-9-0-0-1-30-4, CL-I23-2-4-1,
CL-143-0-10-3-1-2,
CL-ll04-o-o-71-4-2,
CL-1l31-o0-38-40,
CL-1351-1-6, CL-1351-1-9,
CL-1219-o-6-2, CL-948-0-20-2 and Louisiana Pink.
The second type Lycopersicon
pimpinellifolium (PI 127805A).
Fl ~ybrids were developed through hand emasculation and pollination using Lycopersicon
pimpinellifolium as male line and ten Carolina lines as female. The F1S thus obtainedwere

selfed to generate F2S. The parental lines, FIS and F2S were further grown in a diseased
field and data were collected on number of plants wilted. Bacterial wilt in each of the
segregating and non-se~regating generations was confirmed through ooze test. The inoculum
potential of the experImental site was further confIrmed through wilting of the susceptible
check 'Pusa Ruby' grown in and around the field. The data were analyzed for inheritance of
combined wilt resistance (Table 1). A complementary type of gene action involvin~ two
separate gene systems was found responsible for resistance. The gene system operatmg in
resistant lines of Lycopersicon esculentum was notated as '2'2 and that of Lycopersicon
pimpmellifolium as rlrl.
The number of wilted plants in the parental lines was used to
calculate expressivity of the respective recessive genes imparting resistance.
When
expressivity of recessive genes was considered, four out of ten crosses substantiated a
complementary and hypostatic type of digenic recessive gene system. When expressivity was
assumed 100% the complementary and hypostatic type of digenic recessive system could be
explained in all the ten crosses. The susceptibility of all F 1 lines confIrmed the recessive and
non-allelic type of gene .action in. the two sources of resistance. The genotypes Rl-'2'2, rlrl
R2 and rlrt '2'2 were ObVIouslyresIstant.
Literature cited:

Russell, C. E.. 1978. Plant breeding for pest .and disease resistance. 1st ed. pp. 190-193.
Butterworlhs, London.
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Table 1. Genetics of combined wilt resistance assuming partial and full expressivity.
Sl Parents
No.

Sus- Re- F1 Sus- Re- F2 Observed Expected
cep- siscep- sisti- tant
ti- tant
ble
S
R S
R

1. CL-9-0-0-1-30-=4

:;-

5

lxll

20 0

2. CL-123-2-4-1

7

3

2xll

20 0

3. CL-143-0-10-3-1-2

4

6

3xll

20 0

4. CL-ll04-0-0-71-4-2

7

3

4xll

20 0

5. CL-1l31-00-38-40

6

4

5xll

20 0

6. CL-1351-1-6

5

5

6xll

20 0

7. CL-1351-1-9

6

4

7x11 20 0

8. CL-1219-0-6-2

7

3

8x11 20 0

9. CL-948-0-20-2

6

4

9x11 20 0

1O.Louisiana Pink

6

4 1Ox11 20 0

lxll

17 13 20.7
(16.88)
2xll 21 15 28.5
(20.25)
3xll 19 21 29.8
(22.50)
4xll 17 12 20.6
(16.31)
5xll 27 17 35.6
(24.75)
6xll 21 17 28.7
(21.38)
7x11 18 16 25.6
(19.13)
8xll 17 10 19.5
(15.19)
9x11 18 12 21.24
(16.88)
lOx11 16 20 25.8
(20.25)

Data In parenthesis indicate values based on full expressivity
11 =Lycopersicon pimpinellijolium (PI 127805A)

9.3
(13.13)
7.5
(15.75)
10.2
(17.5)
8.4
(12.68)
8.4
(19.25)
9.3
(16.63)
8.4
(14.88)
7.5
(11.81)
8.76
(13.13)
10.2
(15.75)

X2

Probability

2.13
0.25-0.10
(0.002)(0.9)
9.47
0.005
(0.064) (0.25-0.5)
15.34 0.005
(0.064) (0.25-0.5)
2.14
0.25-0.10
(0.066) (0.9)
10.87 0.005
(0.468) (0.25-0.5)
8.43
0.005
(0.015) (0.75-0.9)
9.12
0.005
(0.151) (0.5-0.75)
1.15
0.25-0.5
(0.493) (0.25-0.5)
1.68
0.1-0.25
(0.172) (0.5-0.75)
13.13 0.005
(2.039) (0.10-0.25)
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Evaluation of a set of interspecific Fl
hybrids in tomato for resistance to bacterial
wilt

Two sources of resistance to bacterial
wilt caused by Psuedomonas solanacearum
E.F. Smith are identified (Russell, 1978).
The first being North Carolina type of
resistance, expressedby ten derivativesof - -

Louisiana Pink, included CL-9-o-o-1-30-4, CL-I23-2-4-1, CL-143-o-1O-3-1-2, CL-1104-0-o-71-42, CL-1131-00-38-40, CL-1351-1-6, CL-1351-1-9, CL-1219-o-6-2, CL-948-0-20-2 and Louisiana.
Pink. The second type of resistance is derived from Lycopersicon pimpinellifolium (PI

,-

127805A). FI hybrids were developed through hand emasculation and pollination using
Lycopersiconpimpinellifolium as male and the ten Carolina lines as females. The parental
lines and FI's were grown in a randomized block design with three replications. The wilt
susceptible line 'Pusa Ruby' was grown all around the field to check for the inoculum
potential of the field. The evaluation was cone in the field where the previous crop was
tomato and the field was known for disease susceptibilityand inoculum potential. Number of
plants wilted at 15 days interval were recorded. Bacterial wilt was confirmed through ooze
test in each of the wilted plants. The disease rating was done as per the scale suggested by
Sitaramaiah, et aL (1981) 1 = Immune (0% plants wilted); 2 = HIghly resistant ( 1 to 10%
plants wilted); 3 = Moderately resistant (11 to 50% plants wilted); 4 = Moderately susceptible

-

(51 to 70% plants wilted); 5
completely

confirming

=

Highly susceptible (71 to 100% plants wilted). Pusa Ruby wilted

high bacterial

inoculum potential

resistant, were CL-948-0-20-2 (Score

=

susceptible line was PI 127805A (Score =

in the test field.

Lines, found highly

2) and Louisiana Pink (Score = 2). The highly
5). Moderate resistance (Score = 3) was observedin

the remaining parental lines: CL-9-o-o-1-30-4, CL-I23-2-4-1, CL-143-0-10-3-1-2, CL-1104-0-071-4-2, CL-1131-00-38-40, CL-1351-1-6, CL-1351-1-9 and CL-1219-o-6-2 and in a few FI's CL9-0-0-.1-30-4 x PI 127805A, CL-I23-2-4-1 x PI 127805A, CL-948-o-20-2 x PI 127805A and
Louisiana Pink x PI 127805A. No line was immune to bacterial wilt.
Literature cited:
Russell, C.E.
1978
Plant breeding for pest and disease resistance.
First edition.
Butterworths, London. pp 190-193.
Sitaramaiah, K., R.S. Singh, S.N. Vishwakarma, and G.S. Dubey 1981 Brinjal cu1tivars
resistant to Psuedomonas wilt. Indian Phytopath. 34:113.
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Table 1. Evaluation of tomato lines and hybrids for resistance/susceptibility to bacterial wilt.
Genotypes

No. of
plants

CL-9-0-0-1- 30-4
CL-123- 2-4-1

CL-143-0-10-3-1-2
CL-II04-0-0- 71-4-2
CL-I131-00-38-40
CL-1351-1-6
CL-1351-1-9
CL-1219-0-6-2
CL-948-0- 20-2

Louisiana Pink
PI 127805A
Pusa Ruby

Juvenile stage

Adult stage

Total
(%)

Score

Plants
wilted

%of
plants
wilted

Plants
wilted

%of
plants
wilted

60
60
60
60
60
60
60
60
60
60
60
300

8
3
10
4
5
5
3
3
2
1
18
193

13.28
4.98
16.60
6.64
8.30
8.30
4.98
4.98
3.32
1.66
29.88
64.33

10
12
19
16
13
17
6
6
4
0
25
107

16.60
19.92
31.54
26.56
21.58
28.22
9.96
9.96
6.64
0
41.60
35.67

29.88
24.90
48.14
33.20
29.88
36.52
14.94
14.94
9.96
1.66
71.48
100.00

3
3
3
3
3
3
3
3
2
2
5
5

60

7

11.62

15

24.90

36.52

3

60

12

19.92

18

29.88

49.80

3

60

8

13.28

25

41.50

54.78

4

60

17

28.22

16

26.56

54.78

4

60

18

29.88

15

24.90

54.78

4

60

17

28.22

16

26.56

54.78

4

60

14

23.24

19

31.54

54.78

4

60

11

18.26

22

36.52

54.78

4

60

10

16.60

16

26.56

43.16

3

60

13

21.58

6

9.96

31.54

3

*

Hybrids

CL-9-0-0-1- 30-4 x

PI 127805A
CL-123-2-4-1 x
PI 127805A
CL-143-0-10-3-1-2x
PI 127805A
CL-1104-0-0-71-4-2x
PI 127805A
CL-I131-00-38-40 x
PI 127805A
CL-1351-1-6 x
PI 127805A
CL-1351-1-9 x
PI 127805A
CL-1219-0-6-2 x
PI 127805A
CL-948-0- 20-2 x

PI 127805A
Louisiana Pink x
PI 127805A

*1 = Immune (0% wilted); 2 = Highly resistant (1-10% wilted); 3 = Moderately resistant (1150% wilted); 4 = Moderately susceptible (51-70% wilted); 5 =Highly susceptible (71-100% wilted)
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Stamova. L. M. Yordanov
Resistance to Leveillula taurica (Lev.)
Am.

In TGC Report No. 26 we ~eported

studied the genetics of resistance to powdery mildew.

-

Table 1 presents the results of the artificial inoculation of some resistant lines,

and Fis with the susceptible Moneymaker.

F 1's
'"

.

Table 1. Response of lines, Fl's and F2'Sto L taurica.
Lines or
progenies

Numbers of leaves with rating
0

1

2

172
128
156
141
103
91
45

17
25
35
45
40
28
10

0
0
0
0
13
9
6

1249/77-3
1249/77-11
1249/77-3 x M
1249/77-11 x M
1249/77-3 x M X
1249/77-11 x M X
Moneymaker (M)
*

-

-

3
0
0
0
0
15
15
9

.

4*
0
0
0
0
7
14
18

Index of invasion
(after McKinney)

rn

4.08
4.58
6.05
19.52
23.40
34.38

- - 10 spots;

0 no symptoms; 1 up to 5 small spots per leaf; 2 5

3 - 10-:-20
spots;4 - over 20 spots and the leaf wilts.

The resistance to Ltaurica is based upon hypersensitivity. It is incompletely dominant
and probably oligogenic.
Lines of the series Laurica have been developed with good economical qualities and high
level of resistance. Under conditions of severe natural infection with powdery mildew only a
few very small necrotic "pin point" spots have been observed on some of the top leaves during
the summer of 1986.
Stoeva. P.K and N. Zagorska
Hybrids
between
Solanum
lycopersi6oides and self compatible species
from genus ~~opersicon.

The perennial relative of the tomato
S. lycopersicoidesis a potential germplasm
source of chilling tolerance (Herner, Kamps,
.1983) and resistance to Fusarium oxisponun
f.lycopersici(Botev, 1986). The cross
between L. esculentum and S. lycopersicoidescan be achieved unilaterally when the tomato is
a female parent but the obtained intergeneric hybrids are highly sterile (Rick, 1951). It is
important to overcome the incompatibility of S. lycopersicoideswith the self compatible
species from genus Lycopersicon becapse the intergeneric hybrids may be used as a bridge
between L esculentum and related non-tuber Solanum species. Recently by fusion of
protoplasts of L esculentum and S. lycopersicoidessomatic hybrid.plants with different levels
of polyploidyand pollen fertilityhave been reported (Handley, et aI., 1986).
The hybridization on unemasculated flower buds with isolation of the style after 24 hours
gave again successful results in interspecific hybridization in genus Lycopersicon; L.
pimpinellifolium, L cheesmanii typicum, L. esculentum v. cerasiforme, L esculentum (3
varIeties) and the F 1 hybrids between these species were used as pistillate parents. S.
lycopersicoidesLA 1990 was used as pollinating parent. The crossability in most of the hybrid
combinations (percent of fruits with seeds per pollinated bud) is quite low from 1.33% to
3.03%. Relatively high is the crossability in the crosses Fl (L esculentum v. cerasiformex
L pimpinellifolium) x S. lycopersicoides - 5.56% and especially Fl (L esculentum v.
cerasiformex L. esculentum) x S. lycopersicoides- 13.63%. Most of the obtained seeds cannot
.

-

--

----

.

high level of resistance to L taurica in
progenies derived from crosses with L.
chilense. During the last few years, we

-
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germinate on moist fIlter paper and are cultivated in embryo culture medium based on
Murashige and Skoog's (1962) salts and vitamins supplemented with yeast extract 200 mg/l,
casein hydrolysate 200 mg/l, myo-inositol 100 mg/l, Kinetin 0.05 mg/l, GA3 0.5 mg/l, NAA 0.05
mg/l, glucose 5 gIl and 15 g/l sucrose. This medium often initiates the formation of callus
which when transferred on regeneration medium (MS salts and vitamins and 2mg/l BAP and 0.2
mg/l lAA) after 5-11 passages initiates organogenesis. The obtained shoots are rooted in a
medium based on the same salts and vitamins supplemented with 0.5 mg/l GA3, 1 mgll
ascorbic acid and 0.1 mg/l Bl2, 2 mg/l IBA As a result 7 hybrid plants form the crosses F1
(L. esculentum b. cerasiforme x L esculentum) x S. lycopersicoides and G1 (L cheesmanii
typicum x L esculentum) x S. lycopersicoideshave been obtained. The leaf morphology of the
hybrid plants shows intermediate inheritance, while in flower and inflorescence morphology,
the characteristics of S. lycopersicoides predominate. Most of the hybrid plants are sterile,
however two of them exhibit polyp}oid morphology, have viable pollen - 62.36%and 8.9%. The
cytological investigations establIshed that these plants are tetraploids. These examples of
somaclonal variation indicate that a callus phase of the hybrid embryo may be an useful tool
for overcoming the sterility of these intergeneric hybrids. The regenerating medium and the
rooting medium are suitable for the cultivation of regenerants from leaf explants of the
obtained hybrids that gives the opportunity to obtain a great number of hybrid plants.
Literature Cited:
Botev, A. 1986 Estimation of the representatives of the genus Lycopersicon in connection
with breeding of resistance to Fusarium oxysporum f. lycopersici. Dissertation, IZK
"Maritza". Plovdiv.
Handley, L., R. Nickels, M. Cameron, P. Moore, and K. Sink. ?
Theor. Appl. Genet.
71:691-697.

Herner, R., T. Kamps 1983 Proc 4th Tomato Quality Workshop, Veg Crops Res. RPT.
VEC-83-1.
Murashige,T. and F. Skoog 1962. Physiol.Plant. 15:473-497.
Rick, C.M. 1951 Proc. Natl. Acad. Sci. USA 37:741-744.
Ursin. Virginia.M. and K.J. Bradford
A unique
phenotype
due to
heterozygosityat the diageotropica locus.

The diageotropica (dgt) mutant of the
tomato, first described by Zobel (1972) and
considered completely recessive in nature, is
characterizedby diageotropic (horizontal)
growth of roots and stems, dark green hyponastic leaves and p~tioIes, and a lack of lateral
root !growth. The mutant can be identified in the seedling stage, and is thus a useful genetic
marker, on chromosome 1 for linkage mapping. Physiologically,dgt is highly insensitive to

applied auxin, and highly sensitive to added ethylene (Zobel, 1973; Kelly and Bradford, 1986;
UrsJn and Bradford, unpublished).
As a single gene mutant isogenic in line VFN8, dgt is a
useful mutant in which to study physiological and developmental implications of altered
senSitivityto plant growth regulators.
An unusual phenotype appeared in progeny from crosses between dgt and VFN8, in which
coincided with heterozygosity at the dgt locus. Plants exhibiting this phenotype, called
m0ttled, are characterized by dark green patches in the leaf blades, generally clustered along
the veins. This mottling is usually apparent in the second or third fully expanded leaf and
increases in severity as the plant matures, eventually leading to highly deformed and
, misshapen leaves.
A ical dominance, which is not affected in the dgt homozygote, is reduced
in tQe upper nodes 0 mature mottled plants. Flowering in mottled is severely reduced, with a
.' , high, incIdence of flower abscissi9n before anthesis. Flowers that do develop are apparently
.

,

f

,

.

normal ,but fruits, when set, contain few seeds. Geotropism and lateral root formation in
mottled are normal. Features of mottled bear similarity to symptoms of TMV infection;
however, plants exhibiting the mottled phenotype tested negative for the presence of this
virus.
The features of mottled are so unlike those of dgt that we performed an analysis to
confirm the genetic basis of this phenotype. Progeny of crosses between dgt and isogenic

--

--

--
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parent line, VFN8, and non-isogenic line, VF36, exhibited the mottled phenotype with a
frequency of 100%, and F2 and F3 progeny of selfed mottled plants produced expected 1:2:1
ratios of wildtypeto mottled to dgt, respectively.
Weare reporting on the phen°o/Pe of the dgt heterozygote for two reasons. First, the
ability to recognize heterozygotes withIn a segregating population enhances the resolution of
statistical analyses for determination of genetic linkage. This report should, therefore,
enhance the usefulness of dgt as a linka~e marker. Secondly, awareness of the value of
well-characterized developmental mutants m the tomato to study underlying mechanisms in.plant development is increasing, and dgt has already proven useful in thIS respect (Bradford
and Yang, 1980; Kelly and Bradford, 1986). Knowledge of the partial dominance of the dgt
mutation may be important in identifyingthe molecular basis and physiologicalconsequences of
this mutation.
Literature cited:

Bradford, K.J. and S.F. Yang. 1980.
Stress-induced ethylene production in the
ethylene-requiring tomato mutant diageotropica. Plant Physio!.65:327-330.
Kelly, M.O. and K.J. Bradford. 1986. Insensitivityof the diageotropica tomato mutant to auxin.
Plant Physio!. 82: 713-717.
'
Zobel, R.W. 1972. Genetics of the diageotropica mutant of the tomato. J; Heredity 63:95-97.
Zobel, R.W. 1973. Some physiological characteristics of the ethylene-requiring tomato mutant
diageotropica. Plant Physio!. 52:385-389.

Significance of Beta-carotene for the
organism of man does not consist in its role
of provitamin A only. It is successfullyused
also in the treatment of some skin allergies
and has a proved anti-tumor effect (Micheline et. al., 1981, Burton et al., 1984). Cutler
(1984) reported a positive correlation between the content of Beta-carotene in blood plasm and
the activityof brain tissue.
this, so to say, conventional source of BetaAs compared to carrots, tomatoes
carotene - have some advantages. They contain pure Beta-carotene, their production is
cheaper, they are consumed in larger q,uantities and their fruit is better protected against
chemical or radioactive pollution of soil. This, together with the possibility to vary the
sources of Beta-carotene, makes the creation of applicable-to-mechanized-growingdeterminant
varieties of tomatoes with a high content of Beta-carotene very perspective.
For a donor of the B-gene which determines the synthesis of Beta-carotene we gave
preference t6C""L.~
pimpinellifolium f. galapagos (sp+ sp+BB). It crosseswithout difficultywith
L. esculentum and the content of Beta-carotene in its fruit reaches up to 8 mg%. From L.
esculentum we used several determinant varieties (spsp B+B+). On the basis of the obtained
recombinantly determinant Beta-orange fruited hybrids (spsp BB) we created the cultivated
variety "Carobeta" containing 3-4 mg% of Beta-carotene (Georglev etal., 1981). It is highly
productive, with a compact bush, intensively orange fruit; spherical, medium-large (60-70 g)
and continuously preservin~ its hardness. Later, we created another two determinant lines,
namely B 41 and B 40, whIch in their contents of Beta-carotene fu the fruit closely approach
the wild species. In Table 1 we give data for the contents of soluble dry matter and
carotenes In the fruit of L. pimpinellifolium
f.
galapagos,. in "',1',."",.
the fruit of two determinant
..
_no_'
.'
Vulkova-Atchkova. Z.. Ch. Georgiev. B.
Vladimirov
Recombinant sp-B tomato varieties.

-

~
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Table 1. Cont<::ntsof dry matter and carotenes in tomatoes with orange and red fruit.

L.pimp. f.galap.
Carotene
Chebus
Carob eta
B41
B40

Color of
the fruit

Soluble
salts in %

orange
red
red
orange
orange
orange

11.6
5.8
4.5
4.8
6.0
5.9

Beta-carotene
in mg%

lycopene
in mg %

7.940
0.564
0.440
3.645
7.656
6.380

3.950
4.368

B 41 line is close in its yield to Carobeta, but earlier-ripening, as compared to the aliter,
with a simultaneous ripening and medium-large fruit (60-70 g). B 40 line has larger fruits
(90-100 g), but gives smaller yield. Chemical composition of the samples of juices produced is
given in Table 2.
Table 2. Chemical composition of the orange and red tomato juices.
Juice

Carobeta
B41
red fruit Juice
(Standard)

Dry matter

Vitamin C

weight

soluble

mg%

9.67
9.98
6.50

7.80
8.30
6.30

17.64
22.68
17.00

Acids
%
0.32
0.38
0.60

Sugars
%
3.41
3.51
2.60

Beta
carotene
mg%
3.740
6.942
0.640

Beta-orange tomatoes are cheap, tasty, and highly nutritious. We think their production
should be considerably increased both for fresh consumption use and in preparing concentrates.
Literature cited:
Micheline, M., and M. Mathews-Roth. 1981 Medical applications and uses of carotenoids.
Carotenoid chemistry and biochemistry. Per. Press. Oxford, 297-307.
Burton, A.and K. Ungold 1984 Beta-carotene: an unusual type of lipid antioxidant. Science
244: 569-575.
Cutler, K. 1984 Carotenoids and retinol: their possible importance in determining longevity
of primate species. Proc. Nat. Acad. Sci. USA BioI. Sci. 81:7627-7631.
Georgiev, Ch., Z. Vulkova-Atchkova, B. Vladimirov, and D. Baralieva 1981
Breeding
determinant tomatoes with high Beta-carotene. Hort. and Viticult. Sci. 18:28-31.
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Vulkova-Atchkova. Zoo N. Zagorska. E.
Tchiporikova
Somaclonal changes of wild species
from the genus Lycopersicon and Solanum
lycopersicoides.

The acknowledgedmutable activityof
nutritive media and the conditions in vitro
for growing explants have prompted the
major junction of tissue cultures as a ne-",
source of genetic changes (Evans et. al.
1983, Zagorska, et. al., 1984). We worked
.

on regenerants obtained from wild species of the genus Lycopersicon and Solanum. We found~

somaclonal variations in L. peruvianum, L. chilense, L. cheesmaniivar. minor and S.
lycopersicoides. In R 1 there existed a fully sterile plant of S. lycopersicoides,with 0.2%
acetocarmine-colored pollen. Cytologic research showed that it is autotetraploid. In R2 we
observed self-compatibility in three pl~nts of L. peruvianum (40-60 seeds in each fruit) and
pseudo-self-compatibility m a plant of L. chilense (at an average of 4.6 seeds for one fruit).
We established that the self-compatibility of the plants of L. peruvianum was due to a
tetraploidization (2n = 48). The plant of L. chilense,however,was a diploid one, and so, it
suggested a change in the action of the S allele. In both cases, variatIOns passed onto the
next generation. One of the autotetraploid R2 plants of L. peruvianum had pedicels that were
changed. Instead of the typical for L. eruvianum species with a joint and a dividing layer of

cells, the pedicels of this plant were 0f the jointless type. Our three-year long endeavors to
restore the diploid level of the jointless regenerants of R3, R4, and R5, by the help of anther
cultures, proved no successyet.
The wild L. cheesmanii var. minor species is known for its difficult germination of seeds,
due to the hardness of their seed coat which necessitates a preliminary chemical of mechanic
processing. Several R3 seeds of L. cheesmanii var. minor germinated with no preliminary
processing. The plants obtained descended from lines the seed of which germinate in large
numbers and quite easy,like the seeds of the other species of the genusLycopersicon.
Literature cited:.
Evans, D. and W. Sharp 1983 Single gene mutation in tomato plants regenerated from tissue
culture. Science. 221:949-951.
Evans, D., W. Sharp, and H. Medina-Filho 1984 Somaclonal and gametoclonal variation.
Amer. J. Bot. H:759-774.
Zagorska, N., R. Georgieva, and M. Abadzhieva 1983 Inflicting of callus and morphogenesis
in anther cultures in wild species of the genus Lycopersicon. Proc. Int. Conf. Plant
Growth Reg. Sofia. 492-498.
1

Yassin. T.E.

Further 'eVidence on the inheritance of
resistance to leaf curl virus (LCV) disease in

. the

Pilowski and Cohen (1974) reported

line LA121 of L. pimpinellifolium (Just)
Mill carries a ~artially dominant gene against
LCV disease m tomato; and more recently
tomato (Lycopersicon esculentum Mill.).
Yassin (1985)also reported that line LA 1582
of L. pimpinellifolium (Just) Mill carries a dominant gene that comers resistance to LCV
disease in tomato.
.
Crosses and back crosses were made involving lines LA 121 and LA 1582 (both kindly
supplied by C.M. Rick) on one hand, and the cultivated tomato varieties Peto 86 and VF 317
.on the other. The material consisted of the four parents, Fl' F2, and PI x Fl (backcrosses
to only the cultivated varieties) as well as the Fl and F2 generations of the VF 317 x Peto
86 cross. The material was raised in the summer of 1986 and scored for LCV disease
resistance. The results are shownin Table 1.
These results strongly indicated that each LA line carries a dominant gene that controls
resistance to LCV disease under the environmental conditions of the Dhofar region of the
Sultanate of Oman. The results also indicated that the two cultivated varieties do not carry
genes for resistance against the disease.
Pilowsky and Cohen (1974 reported that line LA 121 carries a partially dominant gene,

...""

8

17

3.240 (1:1)

0.10-0.05

VF317 x LA121
F2
VF317 x (VF317 x LA121)
PI x Fl

139

60

2.816 (3:1)

0.10-0.05

11

9

0.200 (1:1)

0.90-0.70

Peto 86 x LA1582
F2
Peto 86 x (Peto 86 x LA1582)
PI x Fl

126

47

0.434 (3:1)

0.70-0.50

6

5

0.091 (1:1)

0.90-0.70

VF317 x LA1582
F2
VF317 x (VF317 x LA1582)
PI x Fl

146

43

0.510 (3:1)

0.50-0.20

8

9

0.059 (1:1)

0.90-0.70

-

ALL

Peto 86 x (Peto 86 x LA121)
PI x Fl

VF317 x Peto 86

Fl & F2
-

. . ~ ~~.

- --

----- -- - ---'_u- n__---

.._~

incorrectly diagonsed as a heterozygous response to TMV. The phen°o/P.e described by Ursin
and Bradford (this issue of the TGC) has only been only observed on Infrequent occasions in
the field since 1969, and has never been observed in any of our greenhouse grown FIS.
Apparently their greenhouse environment is more conducive to the stimulation of this
heterozygous phenotype than ours.
Although the presence of this phenotype will be
beneficial in linkage studies and especially with back crosses, its environmental sensitivity may
present difficulties for some researchers.
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Andrasfalvy,
.

Andras (Hungary)

Ange11, F. F.

Groszmann, H. (Australia)
Hernandez, T. P.
Honma, Shigemi

Baldy, B. (Hungary)
Cirulli.,

M. (Italy)

Cri 11,J. P.
Darby, L. A. (England)
Frankel,
Frazier,
Gabelman,
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W. A.
W. H.

Gilbert, J. C.
Graham, T. O.
"-'.~

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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Berry, S. Z. and W. A. Gould.
HortScience 21(2):334.
OHIO

1986.

'Ohio 832' Tomato.

832

Pedjgree:
VF 134

UC98
C 28

Ohio 832
(F6)

Ohi 0 2170

-Purdue

7323

VF Roma

Characteristics:
Fruit:

Fruits red about 95g (3 1/3 oz.) deep plum ~haped and
uniform ripening (u). Fruit color crimson (og ), derived
from 'Purdue 73231. Fruit size, concentration and uniformity
of ripening make it suitable for hand or machine harvest.
Tolerant to radial and concentric cracking.
Good vine storage.

Plants:
Mediumsized determinate (sp) adapted to high population,
direct-seed or transplant culture.
Semiupright vines become
semiprostrate toward maturity.
Adequate foliage cover.
F(1), Ve.
Utility and Maturity:
Early, main season processing tomato,
suitable for juice, sauce, and coreless wholepack. Highly
productive.
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Gardner, R. G. Release Notice by North Carolina Agricultural
Service dated June, 1986.

Research

NC EBR-l EARLY BLIGHT RESISTANT BREEDING LINE

Pedigree:

PI .126445 (L. hirsutu~)
F,
NC 50-7
~

NCEBR-l
(F6)

-i

--1

BC ~ I.&.

Walter

3X

F
4
Piedmont

Characteristics:

Fruit:

Deep oblate to globe, symmetrical, smooth shoulders,
uniform ripening (u). Fruit slightly smaller than
'Flora-Dade' with smooth blossom scars and excellent crack
resistance.
Good firmness, internal and external color.

Plants:
Very strong determinate (sp).
Foliage is heavy,
similar to NC 50-7 and 'Piedmont' but darker green in color.
Resistant to early blight (Alternaria solani), F(1-2), Ve.
Utility and Maturity:
Early blight resistant
breedin9 line having
dominant genes for foliar resistance.
Maturity 1S later than
'Flora-Dade' and similar to 'Piedmont'.
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Gardner, R. G. Release Notice by North Carolina Agricultural
Service dated June, 1986.

Research

NC EBR-2 EARLY BLIGHT RESISTANT BREEDING LINE

Pedigree:

NC EBR-2--1

F6

79166-5-4 --i

llE-1-1A-1--1

NC50-7

Walter

76-1-6 ---1

Floradade

Cherokee

C1943

E81-1-3---1

STEP

675

Characteristics:
Fruit:

Deep oblate to globe, u, j-2, equal to or larger than
'Flora-Dade' in size.
Fruit very firm with good internal
and external color and resistance to fruit cracking and
rain check. Tendency for rough blossom scar.

Plants:
Vine type strongly determinate, taller than 'Flora-Dade'
when staked and pruned. Foliage cover is heavy, providing
good fruit protection.
Utili~

and Maturity:
with early
ight
resistance Released
comparableas toa breeding
C 1943 butlineadditional
disease resistance.
Maturity is slightly later than
'Flora-Dade I.
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Henderson, W. R.

1986.

IWolfpack 11 and 'Wolfpack

HortScience-21(5):1247-1248.

21

Tomato.

WOlFPACK 1 and WOlFPACK 2

Pedigree:
i
I

FI F
l' 3
fingle
F41, F~

Fla. 180
F

r---1Dorchester
~

seed descent
Wolfpack 1 (F6)

"-wolfPack

2 (F6)
WOlFPACK 1

Characteristics:

Fruit:

Red, blocky, firm, smooth, u, small core, approx. 73g.
'Fruit quality attributes are pH 4.36, soluble solids 5.8%,
ripe color (a/b) 2.6, concentrated fruit set. Resistant to
radial and concentric cracking, bursting, puffiness and
sunburn.

Plants:
Medium determinate,
r(l) resistant.

upright,

with good foliage

cover.

Utility and Maturity:
Processing tomato developed for whole-pack
use and adapted to either once-over machine or hand harvest.
WOlFPACK2

".:.~

Characteristics:
Fruit: Red, firm, blocky, smooth, u, small core about 64g. Fruit
quality attributes were pH 4.4, soluble solids 6.0, ripe
color a/b 2.7. Resistant to cracking, bursting, puffiness
and sunburn. Outstanding canning quality, combining deep
red color, good wholeness retention, and freedom from
vascularization.
Plants:

Determinate with good foliage

cover.

F(l).

Utility and Maturity:
Processing tomato of superior quality
developed for whole-pack use and adapted to either once-over
machine or hand harvest.
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Holland, N.S. and L. J. Chaput. 1985.
Dakota Farm Research 42(5)10.

The Dakota Gold tomato.

North

DAKOTA GOLD

Pedigree:
DAKOTA GOLD

(D.P.)

I
1

Cannonball
(selection)

Sheyenne
I

Fargo Yellow Pear

Characteristics:
Fruit:

Yellow.

Plants:
Utility and Maturity:
Early productive
use at Northern latitudes.

variety

for home garden
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Honma,Shigemi and H. H. Murakishi. 1986. MI-2000, MI-I00, and MI-08
Tomato Breeding Populations.
HortScience 21(5):1244-1245.
MI-2000 population
Pedigree:
Stemless 6005
Farthest North
Motored
NewYorker

Selection
MI-2000-selected
10 generations

FJ's intercrossed

l

Bulgaria 12

"(L. hirsutum)

.

L. pimpinellifolium

Characteristics:

Fruit:

Red, 100-125g, oblate to globe, smooth moderately firm.
Internal fruit color fair to good, peri carp mediumfirmness.

Plants: Intermediate in size, mediumgreen leaf color.
for canker resistance.

Segregating

Utility and Maturit~:
Breeding population from which to select
for canker resistance and horticultural
type.

"'-'..~
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MI-100 population
Pedigree:
F3' s intercrossed
~

Selected
I

-t

Early Chatham x Sol id Red x

Fireball x Walter x firm line

for 15 generations.

I

MI-I00
Characteristics:
Fruit:

Red, 125-160g, globe-shaped, smooth, firm.
peri carp , good internal color, good flavor.

Plants:
Determinate,
Teaf color.

intermediate

plant size,

Thick

dark green

Utilityselect
and Maturitf:
Breeding
population from
to
for ear iness
and horticultural
traits.whichMaturity
averages about a week later than 'New Yorker'.

MI-08 population
Pedigree:

MI-08

l

-_se~ection- -- -- sp,

TOMV-O
TOMV-1

MiChigan State Forcing
Ohio WR7
I
Rapids

Severianin

Characteristics:
Fruit:

Red, 140-180g, firm with or without seeds, oblate and
slightly rough.

Plants:

Indeterminate, dark green leaves, resistant

and TOMV-l.

Utility and Maturity:
Breeding population
cu1tivar that sets at low temperature
Maturity is similar to 'Tropic'.

-

to TOMV-O

to obtain a greenhouse
and without pollination.

--
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Lambeth, V. N. and Dan Wooley.
,

1986.

Origin and Release of Tomato

Hybrid 'Gardener's
Choice' and Breeding
Expt. Sta. Res. Bul. 1057.

Line 41-St-31.

Mo. Agr.
,

GARDENER'SCHOICE, STEP 660, 38-Y-108

Pedigree:
~
GARDENER'S

CHOICE

i

MO. 41-St-31

MO. P510 selection

Characteristics:

Fla. 1011

.

Fruit: Red, globular, 5.3-6.2 oz., u, rather firm, somewhat
elongated late in the season. Quality attributes:
pH 4.4,
Brix 1.339, 0.38 citric acid equivalent.
Plants: sp+, upright growth, foliage persists
F, Alternaria solani.

until frost.

Utility and Maturity:
Homegarden, canning and local market.
Maturity is midseason.

BREEDINGLINE 41-St-31

Pedigree:

I

~.~ '41-~t-31~

8

MO.

76-1-60-8. -1Glamour
(Munger)

VFN8. (CA)

NY 55-542

Characteristics:

Fruit:

Red, globe, approx. 5 oz., apple green, highly
tolerant to radial and concentric cracking.

Plants:

sp+, adequate foliage cover.
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~~eper, P. W. and E. L. Cox. 1986. 'Processor
HortScience 21(1):159-160.

40' Tomato.

PROCESSOR 40

Pedigree:
1025

1083-1-4

F71-

S70

-

STEP1021
W268
S56

93-3
S65
(Fn)

(F10)

1

~

STEP 54

SOUTHLAND

CHICO

SOUTHLAND

I II

W268M
S56

PROCESSOR

162-4
S67

40

235-1
S59
(F )
.

247-1

5

~ STEP

54

1 REDTOP

.

S62
(F4)

W415

- 53SM11

S55
174-1

333
F71

96-1
S65

(F5)

(F5)

S59 I

-

497

STEP 54
W114
S55
H
(F7) SOUTHLAND

STEP 401

S62
40-2

S67

VF145-21-4P

Characteristics:
Fruit:

Red, square-round, 58-70g, u. Fruit set up to 36°C and
R.H. above 80%. Low tendency for puffiness.

Plants:

Small determinate

and terminal

with fruit

inflorescences.

Utility and Maturit~:
machine harvest,

set on short,

j2, F(I),

stiff

stems

Sm

Processing tomato adapted to hand or
lye peeling, whole pack and juice.
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Leeper, P. W. and E. L. Cox. 1986.
HortScience 21(1):156.

'Freshmarket 9' Tomato.

FRESHMARKET 9

Pedigree:
STEP 54

223

-M83
S67

FRESHMARKET

W268M
S56

~

SOUTHLAND

.816

9

.

(F13 Sel)

.

S55

390M

80-4
S67

S59

SOUTHLAND

l

W273

l

451
S55

-

STEP 54
STEP 247

833-STEP 438
Characteristics:

Fruit:

Bright red, u, firm, approx. 136g deep-rou~d shape (square),
tolerant to sunburn and cracking, jointed (j2 ).

Plants:

"'

Small determinate, rather sparse foliage F(I), Sm.

Utility and Maturity: Market tomato for vine ripe harvest in
subtropical areas where high summertemperatures and humidity
limit fruit set of most varieties.
Maturity is one week earlier
than Fla. MH-1 and two weeks earlier than Flora-Dade in the
spring and 4 weeks earlier than these cultivars in the fall.

C' -,
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Metcalf, J. G., Andres A. Reyes and Willard P. Mohr. 1986. Earlibright,
an early processing tomato. Can. J. Plant Sci. 66:417-419.
EARLIBRIGHT

Pedigree:
Earlibright
I

Earlirouge

Quinte

S-72-B

St-16

~

Characteristics:
Fruit:

Dark crimson (ogc), 80g oblate, smooth, u, thick
pericarp, excellent flavor.
Fruit firm in cool growing
areas but too soft for warm areas.
Fruit quality
attributes
are comparable to those of Earlirouge, Early
Red Rock and TH-318. The ripe fruit stores on the vine
in the field for more than 2 wks. and on the shelf at
room temperature for about 10 days.

Plants:
Small determinate suitable for transplanting
at up to
25,000 plants per hectare.
Foliage is medium green with
small leaflets
cupped upward. Resistant to blossom end
rot, fruit cracking and sun bleaching.
Utility and Maturity:
Processing tomato adapted to cool
growing regions of eastern Ontario and suitable for the
whole-pack and juice industry.
Early fruit production
greater than Earlirouge.

