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REPORTS

Anastasio. G.. C. Pellicer. M.S.Catala. J. Costa. G. Palomares and F. Nuez

A survey of wild Lycopersicon species for salt tolerance based on growth parameters.
,

From a massive field screening trial for salt tolerance, seven accessions of Lycopersicon were selected and
tested under controlled conditions of salinity. Species tested were: one L. peruvianum(PER1200); two L.
pimpinel/ifolium (PIM 836 and PIM 845); three L. esculentum sp cerasiforme (MEX 113, CER 798 and CER 2022)
and one L. pennellii (PEN 759) stored at the UPVGene Bank.

The experiment was carried out under hydroponic conditions with sand as substrate under four salt treat-
ments (ST-5, ST-10. ST-25, ST-35 dS/m) consisting of the addition of marine salt to a nutrient solution and a
control. Ten plants per accession were plotted randomly in each treatment. Periodically plants were surveyed
for salt stress symptoms and survival. Growth was recorded as plant height at 50 days after transplanting.

Significant differences between salt concentrations were found for the plant height (Table 1). Moreover,
decrements in growth as affected by salt increments did not follow a linear response. The plant height reached
by the accessions was also significantly different indicating a heterogeneity in growth patterns among the
species tested. The combination accession-salt treatment was also significant.

Table 1. F ratios for the ANOVA on plant height on 7 wild tomatoes as influenced by salinity.

Among the accessions tested two of the cerasiforme group (Table 2) CER 2022 together with CER 798
withstood the saline shock along the time without displaying any typical salinity symptom, although there was a
certain rate of mortality incidence in CER 798. On the other hand, both did not standout at less strong salini-
ties. So they both seem to cope under salinity with no salt injury but suffering severe reductions in their
vegetative'§roWth. .

The L. pimpinellifolium accession PIM 836 showed a high survival rate and a good growth performance at
low salinity but early growth was affected, producing yellowish and burnt leaves.

The accession of L. pennellii PEN 759 tested in the trial was very severely stricken by salt stress, display-
ing salt injuries as early as 15 days after transplanting and dying before 50 days. Sacher et al. (1982) found a
salt tolerant accession in L. pennellii th'at introgressed into the cultivated tomato. Previously Tal (1971) had
pointed out L. pennellii as a salt tolerant related species of tomato. This results suggests the existence of
variation within the species for salinity tolerance. The rest of accessions surveyed had either a low survival
rate or a strong level of salt stress symptoms.

As it was stated above, the plant growth was not linearly affected by increments in salt stress. On this
basis the adjustment to a non-linear model was surveyed. Plant growth data at five levels of salinity were
plotted under the van Geruchten and Hoffman's model (1984). The fitting to the mode] was always very high-
R2values over 80% in every case (Table 3). The adjusted curves are shown in Figure 1.

Summarizing: although CER 2022 underwent strong reductions in plant growth, it was the best accession in
respect to the plant survival and lack of salt injuries.

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

Source df F

Accession 6 37.71 **
Salt treatment 4 81.57**

Linear 1 62.87**
Non-linear 3 87.60**

Interaction 24 3.48**
Error 239
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Table 2. Growth rates expressed as the average plant height in every salt treatment referred to the con-
trol. Survival rates in ST 35 obtained by comparing alive plants at 15 and 50 days after to those
alive at 5 days after transplanting.

Figure 1. Adjusted curves to the van Genuchten and Hoffman's model by plotting the plant growth response
(hieght in cm) under five levels of salinity.
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Survival rate
Accession ST-5 ST-10 ST-25 ST-35

15d 50d

PER 1200 0.96 0.64 0.48 0.25 1.0* 0.1*
P1M836 0.58 0.50 0.47 0.27 1.0* 1.0*
PIM 845 0.86 0.68 0.44 0.27 1.0 0.0
MEX115 0.83 0.79 0.44 0.25 1.0 0.0
CER 798 0.64 0.50 0.52 0.29 1.0 0.5
CER 2022 0.76 0.44 0.46 0.26 1.0 1.0
PEN 759 0.71 0.42 0.14 0.12 1.0+/- 0.0

* = Yellow leaves; + = Wilting; -= lack of growth
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Table 3. Parameters and goodness of adjustment defining the van Genuchten and Hoffman's model:
2

H = Hm eac-bc in each accession and for the accession average value;
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Andrasfalvv. Andras
Experimental Allogamy of the Tomato "EXALTO" -a new multi-purpose breeding procedure.

MATING SYSTEM
"'-.- - /

Tomato belongs to the largest group of cultivated plants being predominantly self-fertilizing.The rate of
allogamy does not exceed generally 1 per cent. There is a developed self-pollination mechanism which is
claimed to be important for stable yields under a wide range of climatic conditions.

The stigma, which is well protected in a tight column of anthers, is already receptive when pollen has
been shed. In the normal, pendent po~ition of the flower, pollen flows downward and is prevented from
escaping by the rim of the stigma. Thus self pollination is achieved with maximalsafety.

In Central Europe (e.g. Hungary) the only insects active in visiting flowers of tomato are bumble bees
(Bombus spp.), which collect pollen by hanging on the flower, buzzing by the wing muscles and biting vigoro-
usly the anther tube in order to stimulate pollen release. Pollen accumulates on the hairy ventral surface of
the insect and is brushed into the basket of the hinder leg. When the next flower is visited, there is a low
chance of pollen carried along reaching the stigma and effecting allogamy. Accessibility of the stigma is,
however, crucial. Extruding stigma as a heritable character impairs the self pollinating mechanism, reduces
fertility,thus it is undesired in production.

ENFORCED ALLOGAMY

What is the purpose of allogamy in a species with an established self-fertilization mechanism? As a
matter of fact, self fertilizalion has many more advantages than allogamy even at lower frequencies: safe fruit
set, uniform population, true breeding, distinct cultiVarcharacters. Whereas breeders are obliged to observe

Accession Hm a b R2 ,

PER 1200 79.0 -0.064 0.0004 0.94
PIM 836 48.8 -0.041 -0.0004 0.81
PIM 845 59.9 -0.028 0.0002 0.99
MEX 115 31.8 -0.016 0.0006 0.99
CER 798 65.9 -0.036 -0.0002 0.80
CER 2022 67.9 -0.048 -0.0045 0.88 .
PEN 759 63.1 -0.109 -0.0013 0.98

Avg. accession 57.8 -0.043 -0.0002 0.94
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the pedigree or backcross methods with rather restricted possibilities of recombination, but they enjoy the
bonuses of easy isolation and multiplication procedures.

There is, however, a very popular modern method of breeding which needs total cross fertilization in
masses of commercial seed scale: production of F1 HYBRIDS. Tomato is claimed to be an "easy" plant for
hand pollination because of high frequency of fruit set and high number of seed per fruit. With the growing
popularity of F1 hybrids, however, traditional procedures of hybrid seed production became a limiting factor
and the improvement of efficiency is urgently necessary. MALE STERILE mutants have been suggested repea-
tedly in hybrid seed production, but a slight reduction of fertility in F1 prohibited their extensive use. More-
over, insects appear to reject male sterile flowers, because there is no pollen available, therefore they avoid
ms plants after some vain attempt of foraging.

FUNCTIONALSTERILITY (FS) seems to be a promising alternative to produce synchronous mass allogamy
in tomato. FS plants produce normal gametes, but the self-pollination mechanism is modified, thus self fer-
tilization is more or less suppressed or impaired up to complete (functional) sterility, whereas foreign pollen
is allowed to reach the stigma in a less closed (dialysed) anther tube.

Two recessive genes are responsible to perform the desired modification: ps-2 (positional sterile) pre-
venting dehiscence of the anthers and dl (dialytic) suppressing development of hairs connecting the flanks of
anthers to an anther tube. FS plants must be equipped, moreover, with recessive MARKER GENES facilitating
the recognition of outcrosses in an early seedling stage, provided that potential pollen sources represent the
"wild type", i.e. carry dominant alleles of the marker genes.

MULTIPLICATION of FS plants requires forced self pollination substituting the modified self pollinating
mechanism. Insect visits may contribute to self pollination as well, because bumble bees bite the anther tube.
Thus, under insect proof conditions no fruit set is expected, unless artificial pollination ensues.

HYBRID SEED production with collected pollen promises high efficiency, though possibilities of the
economic exploitation of insect mediated pollination seems to be still promising.

As expression of the FS character is modified by environment as well as by the genetic background, in
other words polygenes, further SELECTION of FS lines as well as their transfer to potential maternal parents
of current F1 hybrids and cultivars is required. That's because experimental monitoring of the incidence of
ALLOGAMY is continuously necessary. The present design is developed for this purpose.

EXPERIMENTAL DESIGN

The PRINCIPLE: FS plants are planted in alternate hills with normal, i.e. "wild type" plants, as potential
sources of pollen in order to offer opportunities of cross pollination performed by insects. Fruit set is ex-
pected to be from less abundant than normal to very scarce, depending on insect (bumble bee) population as
well as on synchronous anthesis of FS and normal phenotypes. The incidence of wild phenotypes in the prog-
enies produced on the FS plants is a measure of allogamy and/or of the efficacy of functional sterility. Ratio
of outcrosses is easily determined by telling marked plantlets (germs or seeds) from unmarked ones in trays
or in petri dishes.

RAISING TRANSPLANTS: FB lines have to be seeded in trays or seed beds of an easy access. About 10
days after emergence wild type seedlings have to be discarded as undesired outcrosses (indicating the allogamy
of the former generation), saving "selfs" for planting. Keeping plantlets relatively dry and cool ensures clear
distinction in expanded cotyledon stage, i.e. bright purple (wild) versus green (marked) color, normal (wild)
versus dwarf (marked) length of the hypocotyl.

PLANTING TO THE FIELD should be timed in the spring according to local practices (a final diagnosis
of the marked FS plants when buds display the dialytic anthers is desirable).

The PLANTING DESIGN should either follow the local practice or the intra row distance may be in-
creased in order to distinguish easier neighboring plants. Staking is prefered if possible.

REPLICATIONS and BORDER PLANTING of the pollinator is preferred to complete the field plots, where
individual FS plants will furnish data of intra-plot variation. Orientation to hedgerows or other competitive
plantings should be taken in to account.

It is desirable to repeat the experiment at several SITES and SEASONS. The specific method must be
determined by local conditions.

FS and pollinator plants should be planted alternately on neighboring hills in order to prevent insects
from traveling in straight lines of only normal plants.

For SYNCHRONOUS ANTHERS of FS and pollinator plants the latter should be either continuously
growing (indeterminate) cultivars or their inflorescences should be repeatedly pruned in order to prevent fruit
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set and to keep plants growing throughout the summer season. Most of the available FS lines are determinate
(self pruning), but the delay of fruit set stimulates branching and prolonged flower production. Bumble bee
population is building up and/or concurrent pollen sources of wild flowers are reduced during July, when
currentdeterminatecultivarsusuallystop flowering. ..

HARVESTof ripe or green but developed fruits should be made from each FS plant separately. Copious
fruit set of the first 3 or 4 inflorescences indicates rather normal fertility, thus those plants should be
discarded. Sterile first inflorescences followed by almost normal set of fruit during July may be a safe
indication of bumble bee activityon FS plants.

FRACTIONATEHARVESTmay facilitate experimental approach of seasonal effects on allogamy withinthe
same plant. .

MARKED(anthocyanin-less) plants of normal fertility are undesirable since they threaten the success of
the allogamy test, therefore different, non allelic markers (a, ah, aa, aw ) should be varied in neighboring
rows of planting, thus complementary action results in wild type hybrids between non allelic homozygotes.
Alternative or additional markers are dwarf (d), lutescent (I)and brown seed (bs, bs-2).

Evaluation of the experiment could be begun during the winter season in the laboratory by counting
brown seed and/or germinating seed samples on moist filter paper. Just after the appearance of the radicle
natural daylight and low (15 to 20.C) temperature stimulates anthocyanin formation of the "wild"phenotype. .
For comparison normal cultivar (pollinator)seed should be represented amongst the samples. The same result
is expected from dense seeding in trays, pots or nursery beds, though temperature and light regulation as well
as close inspection may become more circumstantial. Dwarfand lutescent phenotypes, however can not be
identified in petri dishes efficiently.Lutescence must be "developed" by stress, preferably by drought.

Marked "selfs" of the best allogamous plants, with the highest incidence of wild type progeny, should be
sayed for the next years experiment. Reliable lines should be MULTIPLIEDby hand pollination using their
own pollen.

The TRANSFERof FS into new genotypes by backcrossing has to be calculated with the consideration of
at least three independent genes (ps-2, dl and marker), i.e. the ratio of the desired recombinants in F2 is
expected to be less than 1/64.

REMARK:Regarding the considerable labor needed, restricted number of replicates and FS plants per
plots are suggested. Maximalcare should be given to the selection of FS plants, i.e. once the seedling
marker is state, anther tube should be checked as for being dialytic. Backcrosses to wild type half sibs
should be absolutely avoided.

For further details: A. Andrasfalvy, Budapest, TIgris U. 33., Hungary. H-1016

---- -

Planting design for example:

S = Functional sterile marked 1
Z = Functional sterile marked 2
X= Functional sterile marked 3

, Y = Functional sterile marked 4

P = Pollinator variety
"'-,'

- ,

P PP PP PP PP PP PP etc = margin plants

P SP ZP XP YP SP ZP etc

P PS PZ PX PY. PS PZ etc

P SP ZP XP YP SP ZP etc

P PS PZ PX PY PS PZ etc

etc.
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Ball. T.. K.C. Sink

Resistance to chilling injury in Solanum Iycopersicoides + Lycopersicon esculentum somatic hybrids.

Injury resulting from nonfreezing chilling was measured in S. Iycopersicoides (l..P\1990) + L. esculentum
cv. Sub-Arctic Maxi somatic and sexual hybrids. Leaflets were detached from small vegetative plants follow-
ing a 72 hour exposure at 2.5.C in the dark. Chlorophyll fluorescence in the leaflets was assayed using a
fluorometer (Brancher Model SF-10). Changes in chlorophyll fluorescence were expressed as a C.F. ratio.
C.F. = fmax-fo/fo where fo is the initial intensity of fluorescence and fmax is the maximum fluorescence
intensity. Chlorophyll fluorescence ratios of the somatic hybrids were significantly different from the L.
esculentum parent but did not differ significantly from the S. Iycopersicoides parent.

Table 1. Effect of 2.5.C - 72 hr on chlorophyll fluorescence of Solanum Iycopersicoides + Lycopersicon
esculentum somatic hybrid plants.

Genotype CF Ratio

Solanum Iycopersicoides (LA 1990)
SH 23
SH 57
SH 57A
SH 57C
SH 165
Sub-Arctic Maxi x LA 1990
Sub-Arctic Maxi

.649 a1

.647 a

.631 a

.594 a

.620 a

.564 a

.574 a

.429 b

1L.S.O. .01 = .114

Bournival. B.L.. C.E. Vallejos and J.W. Scott

Two new enzyme loci for chromosome 1.

Segregation and linkage analyses in an interspecific backcross [L. esculentum cv. 'Bonny Best' X (L.
esculentum X L. pennellii, LA 716)] have revealed the presence of two new enzyme loci on chromosome 1:
Bnag-1, and Oia-2. t3-N-acetyl-O-glucosaminidase (EC 3.2.1.30), BNAG, is involved in glycoprotein metabolism.
This enzyme hydrolyzes terminal non-reducing 2-acetamido-2-deoxy-p-D-glucose residues. Diaphorases (DIA)
are proteins capable of oxidizing NADH.

Enzyme extracts were obtained by grinding 1 g of tissue with 0.5 ml of extraction buffer (Tris. HCI 0.2 M,
pH 7.5; p-mercaptoethanol 2%; glycerol 45%). Extracts were absorbed onto filter paper wicks and stored at-
70° C. Electrophoretic separation was performed in starch gels at constant current (3.1 mA/cm2 of gel cross-
section) for 4 h at 2° C. The TEB buffer system of Heath-Pagliuso et at. (1984) was used (Gel: Tris 15 mM,
EDTA 4 mM, boric acid 22 mM, cysteine 1 mM, FAD 811M, pH 8.2; Electrode: Tris 105 mM, EDTA 2 mM, boric
acid 75 mM, pH 8.6, adjusted with NaOH). Zones of BNAG activity were detected with the method of Weeden
(1986). The stain included Na acetate 50 mM, pH 4.5 and 4-methylumbellyferyl-N-acetyl-p-D-glucosaminide
(dissolved in OMSO) 1 mM. Gels were stained at room temperature using a filter paper overlay; the filter
paper was removed from the gel after 30 minutes of incubation, and the bands visualized in the dark with
long wave UV light. The OIA activity stain was a modification of that described by Weeden (1984): Tris.HCI
0.1 M, pH 7.5, MgCI2 10 mM, NADH 0.4 mM, MTT 1 mM, and DCPIP 0.07 mM.

The same single band of Bnag-1 activity was detected in the anodal gel slice for both leaf and root
extracts. Both 'Bonny Best' and the standard 'VF36' possess the same band which migrated 18 mm into the
gel, while the L. pennellii band migrated 24 mm. The 'Bonny Best' and 'VF36' Oia-2 band migrated 55 mm
into the anodal gel slice while the L. pennellii band moved 60 mm. This locus is also expressed in both roots
and leaves.

Two-way contingency tables were used to test for independent assortment between Bnag-1, Oia-2, and
the following enzyme loci: Prx-1, Skdh-1, Nir-1, Est-l, Prx-2, Prx-l, Pgm-2, Aps-1, Got-2, Aps-2, Est-2,
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Est-B, Prx-4, Sod-1, 6Pgdh-2. Est-4, Pgi-1, Aco-1, and Dia-1. Significant deviations were detected only
between Bnag-1 and Prx-1, Skdh-1, and Dia-2, and between Dia-2 and Bnag-1 and Skdh-1 (Table 1).- Bnag-1
is tightly linked to Skdh-1 showing a recombination frequency of 1.3%; however, with the available data it is
not possible to assign a position for this locus relative to Prx-1. Dia-2 shows linkage to Skdh-1 and Bpag-1,
but not to Prx-1, indicating that this locus is on the long arm of chromosome 1. The deduced gene order is:
Prx-1 - 22 cM - Bnag-1, Skdh-1 - 30 cM - Dia-2.

Table 1. Two-way contingency tables~for Bnag-1 and Dia-2.

Bnag-1

Dia-2

Literature cited:

Heath-Pagliuso, S., RC. Huffaker, and RW. Allard. 1984. Plant Physio!. 76:353-358.
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Carter. CooJ.N. Sacalis. and T.J. Gianfaana

Resistance to Colorado potato beetle, in relation to zingiberene content of Lycopersicon species.

Zingiberene, a sesquiterpene which occurs in Lycopersicon hirsutum.f. hirsutum (Snyder et aI., 1987), was
detected in the hirsutum PI 126445 (hir) and confirmed by gas chromatography and mass spectroscopy. The
occurrence of zingiberene in hir foliage extracts coincided with the sporadic appearance of resistance to
Colorado potato beetle (Leptinotarsa decem/ineata Say) (CPB) in hir. 2-Tridecanone, which has been associated
with resistance tn CPR in I "";, +..- ~ _1-"'-->--- ", .

Prx-1 Skdh-1 Dia'-2
ele elp ele elp ele elp

ele 25 13 38 1 18 18
elp 4 35 0 38 5 31

X2 25.3 73.1 10.8
Prob. <0.001 <0.001 0.001
P% 22.1 1.3 31.9

ele 25 22 36 10
elp 24 52 26 49

X2 5.7 21.7
Prob. N.S. <0.001
P% 29.8
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Zingiberene content of hir leaflets was estimated to be from 160-250 ILg per 2 cm2 leaflet. Crude extracts
of hir and gla foliage were examined for toxicity to cpa larvae. cpa larval mortality increased in relation to
estimated zingiberene contents of the hir extracts and in relation to 2-tridecanone contents of the gla ex-
tracts (Figure 1). We have purified zingiberene from roots of ginger (Zingiber officinale Roscoe) for further
analyses of toxicity to cpa and quantification of zingiberene in hir.

Figure 1. Percent cpa mortality (%M) in relation to zingiberene content in hir extracts, or to 2-tridec-
anone content in gla extracts. Each point represents the mean of 5 observations.
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For hir extracts, %M = 0 + 3.4 zingiberene (ILl),R2=0.79, p<=0.001).
For gla extracts, %M = 8 + 8.6 2-tridecanone (ILl),R2=0.78, p<=0.001).
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Chen. l.X.. and M.A. Mutschler
Tolerance in tomato to Early Blight (Alternariasolani (Ell. and Martin) Sor.).

No accession of Lycopersicon tested to date is immune to A. solani, but variation in tolerance levels has
been observed in L. esculentum (Mill.) and related wild species (Andrus etal., 1942; Barksdatle, 1971 ;Bfock,
1950). The tomato entries used in the field and seedling screens are listed in Table 1.

One month old greenhouse-grown seedlings were transplanted to the field using a randomized complete
block design with 2 replicates. On August 10, the center of each plant was sprayed to saturation with a
10,000 conidia/ml suspension. Defoliation caused by A. solani was assessed every 7 days starting 11 days after
innoculation, using Horsfall-Barratt (1945r rating scores (a total of 7 assessments). The Horsfall-Barratt
rating scores from each assessment were converted to give mean defoliation percentage (x), which was then
transformed to log [x/(100-x)] (Van der Plank, 1963). Defoliation progress lines were constructed from the
transformed values for each entry using linear regression. The slopes of these progress lines are estimates of
the apparent infection rate (AIR). The AIR-4 was based on the last four assessments, which were made when
all entries had ripening fruits. Maturity was estimated by the number of days from seedling date to the date'
that the first fruit reached 50% color (FFD). Data on fruit size (FS) (Mutschler etal. 1986) and growth habit
(determinate or indeterminate) were also collected. .

Field conditions were very conducive to the development of early blight symptoms; the susceptible lines
had AIR up to 0.28 and were completely defoliated within 6 weeks after inoculation. Good linear relationships
between AIR-4 and time were observed. The 4 blight tolerant lines developed by Dr. R. Gardner were 17 to
53% of the early susceptible check (New Yorker), and 35 to 100% of that of the late susceptible check (NC50-
7). 14E2 had an AIR-4 below 0.05, which was much lower than the other 4 Gardner lines and the late sus-
cep~ible line NC50-7. Considerable variation was observed among the PI's tested, although all the PI's except
PI129140 and PI272686 were classified into the same class of the minimum Alternaria reaction according to a
previous report (Andrus etaI.1942). The numerical range of the 44 PI's AIR-4 was 0.06 (PI272745) to 0.29
(PI289240) with a mean of 0.14 and a 99% confidence interval of 0.12 to 0.16. Fourteen PI's had AIR-4's
below 0.12 and FFD's below 110 days (Table 1).

Significant differences in AIR-4 were found between the Sp and sp near-isogenic lines (T=2.86, P<0.01)
(Table 1). However, no significant differences were observed between the means of Sp and sp Gardener for
mean fruit size (97.7 and 102.1, respectively) or maturity (104.3 and 100.6, respectively). The greater foliage
production of the indeterminante line may account in part for its increased blight tolerance.

Seedlings were grown under greenhouse conditions for 4 weeks without fertilization to impose nutritional
stress on the seedling during the last week of pre-inoculation growth. Seedlings were pinched off at the
third node and innoculated as described by Barksdale (1969). One week after inoculation, the number of
lesions 'on the first two true leaves of each plant (LN) were counted.

Early I?!ight tolerance detected at seedling stage' was correlated with mature plant resistance in the field
test. Lesion .number (LN) in the seedling test was highly correlated with AIR-4 (r=0.455, P<0.01). The cor-
relation coefficients were even higher if only the indeterminate lines were considered (r=.4877 p<.01). Thus,
preliminary early blight screening in tomato can be accomplished at the seedling stage.

A highly significant correlation was also found between LN and FFD for all lines (r=-0.520, P<0.01) and
for indeterminate lines (r=-0.402, P<O.O1). .This suggests that the seedling test was not fully independent of
host maturity. The effect of earliness on seedling disease evaluation might be, at least in part, due to the
difference in the rate of seedling growth among the lines used in this experiment, or in the response of the
seedlings to the nutritional stress applied to facilitate infection by A. solani.

The regression-correlation analysis indicated that earliness, and lesion number, could predict the field
response to early blight. High correlation was oht~inAn non.v.,.,n np..."':"" I A'M . ~ -" .-
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Table 1. Reaction to Alternaria solani and maturity of the entries tested.

3Sp and sp+ Gardener are full sib BCaFg near-isogenic Iines(H.M. Munger, Cornell, Ithaca, NY).

Entry Previous AIR-4 FFD Entry Previous AIR-4 FFD
rating 1 rating

PI-272745 1 0.06 108.5 P1-272833 1 0.13 101.1
PI-129103 1 0.09 99.9 PI-273056 1 0.14 99.9
PI-272747 1 0.09 107.3 PI-273043 1 0.14 110.6
PI-158167 1 0.10 104.3 PI-273019 1 0.14 109.8
PI-272700 1 0.10 102.1 PI-321030 1 0.14 115.6
PI-272694 1 0.10 108.9 PI-129100 1 0.14 100.9
PI-272810 1 0.10 106.5 PI-129141 1 0.15 95.5
PI-273094 1 0.10 113.4 PI-272686 3 0.15 104.1
PI-129140 4 0.10 96.5 PI-3251392 1 0.16 108.3
PI-128249 1 0.11 97.3 PI-118408 1 0.16 102.3
PI-272776 1 0.11 98.7 PI-281694 1 0.16 101.9
PI-128235 1 0.11 107.1 PI-303764 1 0.17 101.9
P1-128248 1 0.11 101.7 PI-270406 1 0.21 97.9
PI-272977 1 0.11 100.3 P1-3900082 1 0.23 101.0
PI-272693 1 0.11 101.8 PI-2851322 1 0.24 105.5
PI-273071 1 0.12 103.9 PI-2839282 1 0.27 110.5
PI-128254 1 0.12 96.4 PI-289240 1 0.29 91.6
PI-126922 1 0.12 104.4 14E22 G 0.05 125.2
PI-272633 1 0.12 101.7 35E12 G 0.08 124.2
P1-138630 1 0.12 108.3 11E2 G 0.12 126.3
PI-128597 1 0.12 123.3 13E12 G 0.15 120.0
PI-272707 1 0.12 104.9 71B2 B 0.23 113.7
PI-127814 1 0.13 102.7 NC-50- 72 U 0.14 124.1
PI-128886 1 0.13 116.8 VF Vendor S 0.12 108.7
PI-273048 1 0.13 98.7 New Yorker2 S 0.28 102.6
PI-279372 1 0.13 97.8 sp Gardener2,3 S 0.25 104.3
PI-272688 1 0.12 105.3 sp+ Gardener3 S 0.21 100.6

1A 5 point rating scale was used 1=slight, 2=slight to medium, 3=medium, 4=medium to severe, and 5=severe.
The blight tolerant releases from Dr. R. Gardner (MI Crops Stat, Fletcher, NC) and T. Barksdale (Veg.
Lab. USDA, Beltsville, MD) are indicated by a G and B, respectively. The susceptible lines and one of
unknown reaction are designated by a Sand U, respectively.

20eterminate in growth habit.
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Table 2. Correlations between observed AIR-4 and AIR values predicted using plant and seedling traits.

AIR-4

,

predictors 1

all
lines

Indeterminate
lines

3 predictors
FFD + FS + LN 0.596** 0.580 **

2 predictors
FFD + LN
FS + LN

0.461 **

0.584**

0.504 **

0.536**

1 predictor
FFD
FS
LN

0.174
0.312*
0.455**

. 0.314*
0.147
0.487**

1 Predicted AIR's were obtained by multiple regression.

*, ** Significant at the .05 and .01 levels, respectively.
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Chetelat. R.T.. J.W. DeVerna

Alcohol dehydrogenase gene expression in Solanum rickii.

Alcohol dehydrogenase activity in tomato is controlled by two genes Adh-1 and Adh-2 which are develo-
pmentally and environmentally regulated, and whose protein products (ADH-1 and ADH-2) are electrophoret-
ically distinguishable. Adh-1 is normally expressed only in pollen and seed, while Adh-2 is expressed in seed
and roots, and is induced in many tissues subjected to anaerobiosis (Tanksley and Jones, 1981; M.R. Hansen,
personal communication.). Furthermore, the two genes are on different chromosomes; Adh-1 has been mapped
to chromosome 4 (Tanksley, 1979b), while Adh-2 is on chromosome 6 (Tanksley and Jones, 1981).

This report compares organ-specific Adh expression in tomato (cv. UC204C) a,.,d the wild relative Solan-
um rickii (LA1974). The ADH activity observed in various organs of the two .pecies,- using starch gel
electrophoresis, is presented in Table 1. In the absence of appropriate genetic tests, provisional assignment
of S. rickii isozymes to corresponding loci in tomato was based on similarities in organ-specific expression.
Thus, the predominant form of ADH in seeds and anthers of S.rickii was assumed to be ADH-1. Among 10 S.
rickii individuals tested, a single ADH-1 allozyme, advanced 1 mm relative to ADH-11 (Tanksley, 1979a) was
observed. The only ADH isozyme detected in roots of the wild species was assumed to be ADH-2. At least
two ADH-2 allozymes were observed, but a precise determination of their mobility relative to ADH-2+ could
not be made. Unlike tomato, stems and leaves of S. rickii displayed high levels of ADH-1 activity, and low
but detectable levels of ADH-2 activity. Furthermore, oxygen deprivation did not cause an observable in-
crease in ADH activity in these organs of S. rickii. Presumed intergenic heterodimers were seen in stems and
leaves, and were more intensely staining than ADH-2 homodimers. This can be explained if one assumes that
the relatively high ADH-1 activity observed in these organs of S. rickii reflects a greater abundance of
ADH-1 polypeptides; thus, ADH-2 subunits are more likely to associate with ADH-1 subunits, forming inter-
genic heterodimers, than to form ADH-2 homodimers.

Table 1. Alcohol dehydrogenase (ADH) activity observed in normal (aerobic) and stressed (anaerobic)
organs of L. esculentum cv. UC204C and Solanum rickii LA1974.

ADH-1 ADH-2
Organ UC204C LA1974 UC204C LA1974

Aerobic:
Seeds + + + +

Cotyledons + +

Hypocotyls + +
Roots - - + +
Stems - + - +
Leaves - + - +
Anthers + + - -

Anaerobic:
Roots - - + +
Stems - + + +
Leaves - + + +
Anthers + + + +
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The altered Adh expression observed in S.rickii is interesting for several reasons. First, S. rickii stems
and leaves display activity from two Adhs, which are on separate chromosomes in tomato, and which other-
wise exhibit very different tissue-specific expression. Secondly, many divergent taxa, including tomato, ex-
press Adh genes in seed, pollen and anaerobic tissues, but not in mature leaves (M.R. Hansen, per;>onal
communication.; Tanksley 1983). Finally, S. rickii could be used as a regulatory variant to study Adh gene
control in tomato and other species.

Literature Cited:
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Biochem. Genet. 17: 1159-1167.
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Tanksley S.D. 1983 Gene mapping. In: Isozymes in Plant Genetics and Breeding. Part A. S.D. Tanksley and
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Delannav. Xavier

Proposed nomenclature system for transgenic genes.

As transformation technology is making good progress in various crops, especially in tomatoes, it won't
be very long before transgenic plants are commonly used by breeders, geneticists and other researchers, both
public and private. As those plants will carry new genes located on various parts of the chromosomes, it
becomes necessary to devise a general nomenclature system that will accurately describe the genetic makeup
of the new plants. This system should be compatible with the existing conventions for naming traditional
genes, but should also address the added complexity brought about by the genetic engineering process.

I would like first to describe some of the unique features of transgenic genes, which distinguish them
from traditional genes:

1. Characterization of the gene sequences:

A traditional gene is usually defined by its phenotypic expression and the symbol
"'-'.- used usually refers to that phenotype. Beyond the inheritance pattern and possibly

the linkage group, little else is usually known, especially in terms of DNA se-
quence. In the case of bio-engineered genes, a particular phenotype is also-
obtained, but a great deal of information is known in terms of DNA sequence, and
multiple variations in possible combinations of promoters, coding sequences and 3'
ends can be used, and still' lead to generally similar phenotypes. It is therefore
important to characterize the gene more precisely than just by its phenotype, and
to identify the particular DNA sequence used.

2. Localization of the introduced gene:

All transformation processes currently in use result in blind insertion of the gene
construct into seemingly random parts of the chromosomes. This means that each
independent transformation event will result in a different locus, and that there is
a very large number of potential loci for each gene. Once inserted, the gene will
be stably transmitted to the offspring in a Mendelian fashion as a dominant gene,
so that it is very important to accurately identify the different loci formed in
independent transgenic lines, even if they all carry the same gene construct. If
independent ~transgenic lines are crossed, the offspring will segregate, with a
potential loss of the new genes if the breeder is unaware of the locus differences
between the lines. Another important point is that insertions in various parts of

--~ - -- -- - ~---
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the genome will result in slight differences in expression of the gene. and poten-
tial inactivation of neighboring genes, which reinforces the necessity to correctly
identify the independent loci.

3. Multiple genes on single loci:

Even if a transformed plant is usually described by its main agronomic characteris-
tic (insect tolerant, etc.), the construct used in the transformation process is
always made up of multiple genes, typically at least a selectable (kanamycin resis-
tance, etc.) or scoreable (nopaline, GUS, etc.) marker besides the agronomic gene.
There may also soon be gene constructs with a combination of agronomic genes
(insect resistance + herbicide resistance, etc.). All those multiple genes are trans-
mitted to the offspring as a block, as a single gene, so that they should be as-
signed a single gene symbol.

4. Introduction of the same gene constructs in different crops:

The same gene construction can. (and will) be inserted in widely different crops
that cannot be crossed naturally, such as tomatoes, soybeans, canol a, corn, etc.
Traditionally, there has not been any need for coordination among the geneticists
of all those crops because the genes could be used only in the crop where they
had been identified. Nomenclature systems are also quite different among crops.
In the case of transgenic genes, it will be useful to devise a common system so
that the same gene can be named in a similar way in various crops.

5. Public vs. private transgenic lines:

The majority of transformation efforts are currently done by private institutions
and a large number of constructs or trans~enic lines may never be released. When
they are released, their commercial use will probably be limited to specific seed
companies, at least until patent expiration. However, even those commercially-
restricted transgenic lines may sometimes be used by public or private institutions
for research purposes, and the results will be published, as is now done commonly
with proprietary chemicals from the pesticide and other businesses. The need for
a generalized naming system therefore extends to both privately and publicly
developed lines. .

Even though soybean transformation is not as far along as for tomatoes, the Soybean Genetics Commit-
tee has started to consider a nomenclature system for future transgenic genes. The following proposal has
arisen from preliminary discussions within that group, and is submitted to the tomato geneticists for their
review and comments.

W,e propose to name transgenic genes introduced into plants in the following format:

[construct name]n

where the name of the construct (using the system used by molecular biologists) is put inside brackets, and n
is a number corresponding to a particular insertion event, and therefore identifies a particular locus.

For instance, if the construct PMON200 has been introduced independently into five tomato plants that
have been determined to be useful for future research, the five plants and their progenies would carry the
following genes, respectively:

[pMON200]1
[pMON200]2
[pMON200b
[pMON200]4
[pMON200]5
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The numbering would continue where it left off for any additional plants produced carrying the same
construct. No symbol would be necessary for the corresponding null allele of each of those loci, or a Ryphen
or other symbol could be used.

This system seems to address all the concerns expressed earlier. The construct name exactly iden~fies
the particular gene sequence and gene combination, and its phenotypic characteristics can easily be obtained
from a frequently updated construct list. The information in that construct list may be more or less detailed.
depending on its proprietary nature, but would generally be sufficient for use in most genetic, breeding or
physiology studies. To avoid unnecessary large numbers of loci for the same construct, only. the transgenic
lines retained for further use would receive a locus number.

~

If you have any comments or suggestions about this system, please contact me at the follow-
ing address: Xavier Delannay, Monsanto Co., 700 Chesterfield Village Parkway, St. Louis, MO 63198 (Tel.:
314-537-6611).

Delaado de la Flor B.. Francisco
Exploration y recoleccion de Lycopersicon spp. en la region sur del Perun.

En Octubre de 1986 se realize una exploracien y recoleccien de tomates silvestres bajo el patrocinio del
I.B.P.G.R. y la Universidad Nacional Agraria La Molina en el area Sur del pais que comprende los depa-
rtamentos de Arequipa, Moquegua y Tacna (Grilfico 1), cubrendo las cuencas y quebradas - principales en
estos departamentos.

La epoca en que se realize la coleccien fue oportuna, pues se encontraron abundantes frutos maduros y
plantas en plena floraci6n.

Las colecciones de Lycopersicon colectadas en las zonas fueron 48, correspondiendo 14 a Lycopersicon
peruvianum, 30 a Lycopersicon chilensis y 4 a Lycopersicon esculetum (Cuadra 1).

Las colectas de Lycopersicon peruvianum se obtuvieron desde el nivel del mar hasta 105 1,600 m de
altura. Los frutos variaron desde 1.2 em a 0.5 em de diametro, mostrando a no rayas negras desde la base al
apice del fruto; algunas de las muestras tuvieron frutos pubeseentes, siendo la mayoria glabras. Se eneontraron
plantas anuales y tambien perennes, mostrando algunas ataques de Prodenia y Tharimaea.

Las ,30 eolectas de Lycopersicon chilensis fueron poblaciones con poeas plantas y muestran abundante
caida de flo res y poea fructifieacien. Las hojas mostraron foleolos sumamente crespos y alargados.
. En generallas muestras eoleetadas amplian y eorroboran las #reas de crecimiento del tomate, y aumentan

las eoleeeiones en el Banco de Germoplasma del Programa de Investigaeien en Hortalizas de la U.N.A.
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Cuadra No.1 - Colecci6n de plantas del genera Lycopersicon: (1986)
Lima -Arequipa -Tacna

Registro Especie Lugar Dpto. Altura Fecha

PIH-2091 L. peruvianum Uchumayo Arequipa 1,133 11-10-86
PIH-2092 L. peruvianum Uchumayo Arequipa 1,138 11-10-86
PIH-2093 L. chilensis Uchumayo Arequipa 1,140 11-10-86
PIH-2094' L. chilensis Uchumayo Arequipa 1,138 11-10-86
PIH-2095 L. chilensis Uchumayo Arequipa 1,138 11-10-86
PIH-2096 L. chilensis Uchumayo Arequipa 1,145 11-10-86
PIH-2097 L. chilensis Uchumayo Arequipa 1,139 11-10-86
PIH-2098 L. chilensis EITaro Arequipa 1,100 11-10-86
PIH-2099 L. chilensis EITaro Arequipa 1,000 12-10-86
PIH-2100 L. chilensis Pampa Blanca Arequipa 1,000 12-10-86
PIH-2101 L. chilensis Pampa Blanca Arequipa 1,000 12-10-86
PIH-2102 L. peruvianum Torata Km.17 Moquegua 1,500 12-10-86
PIH-2103 L. peruvianum Torata Km.17 Moquegua 1,500 12-10-86
PIH-2104 L. peruvianum Torata Km.17 Moquegua 1,500 12-10-86
PIH-2105 L. peruvianum Torata Km.17 Moquegua 1,500 12-10-86
PIH-2106 L. peruvianum Torata Km.17 Moquegua 1,500 12-10-86
PIH-2107 L. chilensis Cuajone Moquegua 1,600 12-10-86
PIH-2108 L. chilensis Cuajone Moquegua 1,600 12-10-86
PIH-2109 L. chilensis Cuajone Moquegua 1,600 12-10-86
PIH-2110 L. peruvianum Cuajone Moquegua 1,600 12-10-86
PIH-2111 L. chilensis Km. 1,250 Moquegua 600 12-10-86
PIH-2112 L. chilensis Km. 1,250 Moquegua 600 13-10-86
PIH-2113 L. chilensis Km. 1,250 Moquegua 600 13-10-86
PIH-2114 L. chilensis Km. 1,250 Moquegua 600 13-10-86
PIH-2115 L. chilensis Km. 1,264 Tacna 600 13-10-86
PIH-2116 L. chilensis Km. 1,264 Tacna 600 13-10-86
PIH-2117 L. chilensis Alto Tacna 600 13-10-86
PIH-2118 L. chilensis Pocollay Tacna 500 13-10-86
PIH-2119 L. chilensis Pocollay. Tacna 500 13-10-86
PIH-2120 L. chilensis Pachia Tacna 600 13-10-86
PIH-2121 L. chilensis Pachia Tacna 600 13-10-86
PIH-2122 L. chilensis Palca Tacna 650 13-10-86
PIH-2123 L. chilensis ParGa Tacna 650 13-10-86
PIH-2124 L. chilensis ParGa Tacna 650 13-10-86
PIH-2125 L. chilensis Palca Tacna 650 13-10-86
PIH-2126 L. peruvianum Rio Sarna Tacna 20 14-10-86
PIH-2127 L. chilensis Rio Sarna Tacna 25 14-10-86
PIH-2128 L. chilensis Rio Sarna Tacna 40 14-10-86
PIH-2129 L. chilensis Rio Sam a Tacna 40 14-10-86
PIH-2130 L. peruvianum Uchumayo Arequipa 1,500 15-10-86
PIH-2131 L. peruvianum Uchumayo Arequipa 1,500 15-10-86
PIH-2132 L. peruvianum Uchumayo Arequipa 1,500 15-10-86
PIH-2133 L. peruvianum EI Taro Arequipa 1,000 18-10-86
PfH-2134 L. peruvianum EI Taro Arequipa 1,000 18-10-86
PIH-2135 L. esculentum Moquegua Moquegua 1,412 13-10-86
PIH-2136 L. esculentum Moquegua Moquegua 1,412 13-10-86
PIH-2137 L. esculentum Moquegua Moquegua 1,412 13-10-86
PIH-2138 L. esculentum Moquegua Moquegua 1,412 13-10-86
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Graphico 1. Itinerario de coleccion
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Elkind. Y.. N. Kedar. Y. Katan. Y. Couteaudier. and H. Laterrot

Linkage between Tm-2 and Fusarium oxysporum f. sp. radicis Iycopersici resistance (FORL).

The line 'Moperou 111' (INRA line of 'Moneymaker' type with Ve and tm-2 alleles) showed a very high
level of resistance to the FORL after artificial inoculation with one Israeli isolate and in replicated field tests
in 1986 and 1987. More tests were then made with 4 other Tm-2 lines. These Tm-2 lines were obtained
after 16 successive backcrosses by lines of 3 different varietal types and L. peruvianum PI 126926 line 04 x
05 (for the origin of Tm-2 allele, see: Laterrot H., Pecaut P., TGC Report 19,13-14).

The material observed is the following:

Pairs of lines

w Tm-2+ lines

(recurrent parents)

Tm-2 lines

Number of backcrosses
from L. peruvianum

1
2
3
4

Monalbo
Monalbo
Marmande
Pieralbo

Moperou 111
Moperou 161
Marperou 162
Pierperou 163

11
16
16
16

The pairs 2, 3 & 4 were studied in France, inoculating 3 week-old plants with each of 3 French FORL
isolates by root dip inoculation in conidia suspension and culture in acclimatized chamber for 3 weeks (modi-
fied from Ester and Gerlagh, Zaadbelangen 1986,40 (1), 12-13). The results were very clear. In all the cases
the lines carrying Tm-2 were resistant. The monogenic dominant resistance of the Japanese resistant control
line, IRB 301-31, is also derived from an accession of L. peruvianum (Yamakawa, Trop. Agric. A. 1978, 147-
148). IRB 301-31 seems to carry also the Tm-2 gene, as we have observed its resistance to the TMV strains 0
and 1 and its susceptibility to the race 2. In Japan, linkage between TMV and FORL resistances from IRB
301-31 has been proposed (Kaya T., Takii Co, personal communication. 1987).

Glas. C.. C. Jonasma and C.M. Coliin-Hoovmans
The use of Rubisco activity to study compatibility between nucleus and chloroplast from different solana-
ceous species and Lycopersicon esculentum.

In our current somatic hybridization ,experiments, nuclei from tomato will be combined with cytoplasm of
other related Solanaceous species. The aim of the research is to study the compatibility of different nucleus
- cytoplasm combinations. For this purpose ribulose 1,5 bisphosphate carboxylase/oxygenase (RUBISCO) could
be a good tool because this protein is partly nuclear and partly chloroplast encoded. RUBISCO plays a cent-
ral role in both the carboxylation reaction, which contributes to the assimilation and the oxygenation reac-
tion, the first step in photorespiration. The enzyme consists of two subunits: the large subunit (LSU) and the
small subunit (SSU). The LSU is encoded by the chloroplast while the SSU is encoded by the nucleus. It is
the assembly of eight copies of both subunits each that results in an active enzyme. In this study we con-
sidered the possibility to use the enzymatic activity of RUBISCO as a marker for the compatibility of nucleus
cytoplasm combinations. Therefore it was essential to develop a procedure for the rapid isolation of RUBISCO
in its active form. As starting material greenhouse grown plants of Lycopersicon esculentum cv. Bellina were
used with 5 - 6 completely developed leaves. Chloroplasts were isolated from the three youngest, fully ex-
panded leaves to get rid of the large amount of cytoplasmic proteins with e.g. proteolytic activity (Rosichan
and Huffaker, 1984). The chloroplast isolation procedure was according to Coliin et al. (1982) except for the
isolation buffer (450 mOsm.kg-1) which was specifically modified for tomato (Besford, 1984), containing 50 mM
HEPES-KOH (pH 8.0), 235 mM sorbitol, 20 mM MgCI2' 0,2 mM Na2EOTA, 1 % (w/v) polyvinylpyrrolidine-
10,000, 25 mM KHC03' 5 mM dithiothreitol and 0,002 % (w/v) chlorohexidine diacetate (hibitane). The isolated
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chloroplasts were lysed by resuspending in a 5 mM Bicine- NaOH buffer (pH 8.0) and the membranes were
removed by centrifugation (20 sec at 11,000 x g). By SOS-polyacrylamide gel electrophoresis (SOS-PAGE) and
Coomassie Brilliant Blue staining it was shown that over 90 % of protein preparation consisted of RUBISeO.
A further purification was achieved by two successive (NH4)2S04 precipitations at 35 % and 55 % saturation
respectively. After the last precipitation, protein was precipitated by centrifugation for 5 min at 30,000 x g.
This precipitate was dissolved in 5 mM Bicine-NaOH (pH 8.0) to a final protein concentration of 25 mgjml.
In this fraction only RUBISCO was detected in Coomassie Brilliant Blue stained SOS-PAGE gels. Enzyme
activity was assayed at 25.C by monitoring the 02 consumption with a Clark-type oxygen electrode. The
specificity factor (SF) was calculated baseq on the recorded 02 consumption and the exact known amount of
added substrate. SF =(VcNo)x(O/C) (Vc=carboxylase activity rate, Vo=oxygenase activity rate, O=oxygen
concentration, C= CO2 concentration).

The specificity factor of RUBISeO from tomato was 85 with a standard deviation of 8; this was the
mean of 14 assays. This value was in good agreement with the results of Jordan and Ogren (1983) who
further purified the enzyme and still obtained the same specificity factor (82 j: 2). Comparison of the results
on RUBISCO activities of tomato with those of other plant species shows that only small and not significant
differences exist in specificity factors of different C3 species. Moreover; standard deviations obtained for
RUBISCO activities of other species like tobacco and wheat are in the same order of magnitude:7-10, as
shown here for tomato (Keys, 1986). This means that the methods now available for isolation and assay of
RUBISCO are not sensitive enough to detect possible small differences in the enzymatic activities of RUBISeO
(Jordan and Ogren, 1983; Keys, 1986; Holbrook etal, 1984). Therefore, we conclude that measurement of
RUBISCO activity is not a good tool to study of the compatibility between nucleus and cytoplasm.
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Goffreda. J.C. and M.A. Mutschler

Aphid resistance in Lycopersicon pennellii (LA716).

Potato aphid feeding behavior on L. pennellii and its F1 with tomato (cv. New Yorker) is characterized
by a delay in the time to first probe. and a decrease in both the number of probes and time spent probing
(Goffreda et al., 1988a). These differences in feeding behavior are related to sugar esters present in the
glandular exudate of the type IV trichomes of L. pennellii and the F1 (Goffreda, et al. 1988b). These com-
pounds are not present on the cultivated tomato since it does not possess type IV glandular hairs. The
presence of type IV trichomes appears to be conditioned by two unlinked genes - either gene conferring the
type IV trichomes in the hybrids (Lemke and Mutschler, 1984).

Hybrid generations from crosses of L. pennellii with L. esculentum (cv. New Yorker and cv. VF Vendor)
were evaluated for aphid resistance by 30 sec counts of the number of potato aphids on the plant, repeated
at weekly intervals. A simple additive-dominance model could not adequately explain the variation in the
generation means by joint scaling tests, indicating that epistatic gene effects are important in the resistance
mechanism (Goffreda, in preparation). Regression coefficients and standard unit heritability estimates obtained
from the regression of BC1f2 families on BC1F1 parents varied with the level and uniformity of the aphid
infestation. In the 1985-86 growing seasons when aphid population were high, potato aphid resistance ex-
hibited a moderate level of heritability (29.8% and 47.1% for the "New Yorker" and "VF Vendor" populations,
respectively). Calculated heritability estimates obtained from the 1984 were generally low because the aphid
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infestation was not uniform (16.1% and 21.9% for the "New Yorker" and "VF Vendor" populations, respective-
ly). Selection for potato aphid resistance would be more efficient if it were delayed until gene combinations
were fixed in later generations because of the large epistatic effects and low heritability of this trait in
seasons with reduced aphid infestations.
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Kerr. E.A.

Further mutations of Ig-5.

The pale leaf mutation Ig-5 discovered in a greenhouse breeding line (TGC 12:30-31) was the second muta-
tion to be reported on chromosome 7. It is about 12 units from g5. A similar mutation (TGC 35:5) appeared
in cv. Campbell 28. It also is on chromosome 7 about 13 units from g5. A further pale leafed mutation
appeared in cv. Castlong in 1984 in H.E.S. greenhouses, Simcoe, Ont.. Crosses were made between each pair of
these mutants. All F1's were pale leaved and similar to Ig-5 indicating that all three mutants are probably
allelic.

Kerr. E.A.. R. Chen and W. Harris
Linkage relations of fusiformis-fu.

Possible linkage between fu and genes in chromosomes 2,4,5,7,8, and 9 was reported in TGC 32:22. Since
then negative or unconvincing linkages have been obtained with d and 5 on chromosome 2, me on 5, g5 and
pst on 7, 1-1 and gf on 8, ah and marm on 9. Coupling data for fu-e in 1987 were 85 + +, 4 + e, 9 fu +, 17
fu e giving 12% crossovers. This indicates that fu is on chromosome 4.

A population of fu-v3 in repulsion phase, rogued to v3. gave 1 + +, 0 fu +, 52 + v3, and 7 fu v3 or
about 11% crossovers. These data together with the 37% crossovers reported for v3 - e in TGC 35:6 indicate
the order is v3 - fu -e but further tests are needed to assign the position along the chromosome.

Kerr. E.A.. R. Chen and W. Harris

Linkage relations of y, rvt, Nr-2 and dp.

In TGC 32:16-17 Kerr presented linkage data for rvt, dp and Nr-2 and suggested this linear order. In
1987 we grew two F2 populations from parents which contained rvt and Nr-2 dp. The data from the plants
which could be scored for all three genes are given in Table 1. Both populations confirmed that these three
genes are linked.

Line 4205 gave "good" F2 segregations for rvt, Nr-2 and dp but indicates the order is dp - rvt - Nr-2,
and 39 rather than the previously reported 16 crossovers for Nr-2 - dp. Line 4222 from the parents y rvt
and Nr-2 dp (Table 2) gave the following percentage crossovers in a population of 182 F2 plants: y 36 rvt, Y
56 Nr-2, y 65 dp; rvt 36 Nr-2, rvt 58 dp; Nr-2 42 dp. This agrees with the order proposed in TGC 32 but
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suggests that the distance between Nr-2 and dp should be greater. However there is an excess of normal
plants in the segregation for Nr-2 and the genes are too separated for accurate mapping. - -

The weather was exceptionally hot in 1987. It is probable that some heterozygous Nr-2 plants were
scored as normal. In another population, the usually dominant gene Gr couldonlybe scored as a recessive. .

Obviously further tests with genes such as iff, co and vrd which have been located in this gentral
location are necessary.

Table 1. F2 three-point test of rvt X Nr-2 dp.
~

+
+

Nr-2
+

dp

rvt
+

Nr-2
+

+

dp

rvt

rvt
+

Nr-2
+

dp
+

rvt.
+

+

Nr-2
dp
+

Line Line
4205 4222

30 35
36 23- -
66 58

1 1
10 48
- -
11 49

Line Line
4205 4222

8 8
8 9
- -

16 17
-

2 5
59 53
- -
61 58

Table 2. F2four-point test of y rvt X Nr-2 dp in line 4222.

y rvt + + 7 y rvt + dp 2
+ + Nr-2 dp 15 + + Nr-2 + 41

- -
22 43

Y + Nr-2 dp 7 Y rvt Nr-2 + 5
+ rvt + + 29 + + + dp 10

- -
36 15

"-Nt
/

Nr-2 dp 0 Nr-2 12Y Y + +
+ + + + 36 + rvt + dp 3

- -
36 15

Y + + dp l ' Y + + + 10
+ rvt Nr-2 + 3 + rvt Nr-2 dp 1

- -
4 11
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Knowlton. S. and G. Fader
Transgenic tomato plants resistant to sulfonylurea herbicides.

Transgenic tomato plants, resistant to sulfonylurea herbicides, have been produced using a tobacco gene
encoding an insensitive form of the target enzyme acetolactate synthase (ALS) (for review see Mazur et ai,
1987). Transformants were obtained by co-cultivating 10 day old cotyledon explants with a disarmed Agrobac-
terium tumefaciens strain carrying a chimeric nopaline synthase/neomycin phosphotransferase gene and the
resistant ALS gene on a binary vector. Transformed shoots were selected on a Murashige and Skoog basal
salts medium with 1 mg/I zeatin, 50 mg/I kanamycin, 500 mg/I cefotaxime and 75 11Macetosyringone. Using
this method, transgenic plants have been produced from each cultivar tested including UC828, Pacesetter 490
(Asgrow) and Herbst Red Cherry.

Seeds from self-fertilized primary transformants were analyzed in germination tests to determine the
number of gene insertions in each line (Table 1). In most cases, the resistant sulfonylurea and kanamycin
phenotypes segregated 3:1, resistant to sensitive, indicative of a single insertion event. In others, the pro-
geny segregated in unusual patterns and may have been derived from a chimeric primary transformant.

Individual lines of transgenic tomato vary in the percentage of resistant ALS activity present in leaf
extracts (Figure 1). Some plants may carry more than one gene copy and, as a result, show higher levels of
resistant activity. The position on the chromosome where the gene(s) integrated also may affect the level of
resistance. As would be expected, those plants suspected of being chimeric in the progeny tests have lower
levels of resistant enzyme activity than the other transformants. In general, the resistant tobacco ALS gene
confers levels of resistant enzyme activity in tomato equal to that observed in transgenic tobacco.

Several transgenic tomato lines have been tested by foliar application of various sulfonylureas. Several
days after spraying, the wild type control plants showed yellowed leaves and arrested growth whereas the
transformed plants continued to grow at rates equivalent to plants which had not been sprayed. For each
sulfonylurea tested, better than field rate levels of resistance were observed. In addition, there does not
appear to be any obvious yield penalty as a result of transformation.

Table 1. Inheritance of sulfonylurea resistance and kanamycin resistance in transformed tomato.

Plant 100 ppb sulfonylurea
Resistant:Sensitive

50 mg/I kanamycin
Resistant:Sensitive

# of loci
(from data)

HRC#3
HRC#4
HRC#4c
HRC#4d
HRC#17
HRC#10
HRC#1
HRC-WT2
UC828#5
UC828#31
UC828#33
UC828-WT

23:7
36:14
36:14
2:50
6:4
6:2
7:3
0:40

27:9
16:24
13:7
0:40

NT1
31:8

6:4
0:50
6:3
0:8
NT
0:40

26:12
8:32

19:2
0:40

1
1
1
?

1
?
?

1NT = Not tested
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Kresovich. S. and S.H. Valerio

Status of the national working collection of tomato and related species.
. .

The transfer of the national working collection of tomato and related species from Ames, Iowa to Gen-
eva. New York. was completed in March 1987. At the present time. the collection is comprised of over 5,100
accessions. The vast majority (approximately 80%) represents germplasm of L. esculenturn.

Seed increase of 245 accessions (with less than 50% viability and/or less than 1,000 seeds) of L. esculen-
turn was achieved during 1987. Approximately 250 new accessions were received in 1987. This increase
included a number of landraces and cultivars of L. esculentu[1Jcollected in Spain in 1985. Thirty-one germ-
plasm requests for 816 accessions were filled.

Planned activities for the near future include: (1) preparation (with assistance of the Tomato Advisory
Committee) of a procedures manual for tomato. (2) continued seed increase of new and jeopardized acces-
sions, and (3) initiation of activities to identify redundancies and gaps in the collection. Future requests for
germplasm and/or information should be directed to:

Curator

USDA-ARSGermplasm Resources Unit
Northeast Regional Plant Introduction Station
P.O. Box 462
Geneva, New York 14456
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Laoushner. Dvora. M. Pilowskv. Nehama Gilboa. W.H. Lindhout. R. Frankel
More about susceptibility to Fenthion insecticides.

Susceptibility of Pto/Pto and Pto/+ plants but not of +/+ plants to treatment by "Lebaycid" insecticide
has been reported by Laterrot (TGC Report 35:6, 1985) and Laterrot and Philouze (TGC Report 36:23 1986).
The phenomenon has been proposed to serve as a tool to indicate the presence of the Pto gene derived from
"Ontario 7710"). Resistance to Pseudomonas syringae pv. tomato (Okabe) in Lycopersicon pimpinellifolium P.I.
126430 has been found by Pilowsky and Zutra (TGC Report 32:42, 1982 and Phytoparasitica 14: 39-42, 1986) to
be non allelic to Pto in "Ontario 7710". Nevertheless a breeding line (Volcani 2671), deriving its resistance to
bacterial speck from P.I. 126430 was found by us also to be sensitive to "Lebaycid" treatment.

On the other hand the resistant cvs "Farthest North" and "Oregon Cherry" did not show the necrotic
reaction to Fenthion treatment. The resistant cv. "Subartic Plenty" was sensitive to Fenthion (see table 1).

The note by Laterrot and Philouze (TGC 36: 23, 1986) reporting susceptibility of the parthenocarpic line
RP 75/59 and both its progenitors, "Atom" and "Bubjekosoko", to "Lebaycid" led us to test parthenocarpic
source material for susceptibility as a possible selection tool. All parthenocarpic material tested apart of
"Bubjekosoko", "Atom", "RP 75/59", "Subartic Plenty" and F1 4796 did not show significant necrotic reaction
to Fenthion (see Table 1).

Table 1. Necrotic reaction to Fenthion treatment of tomato leaflets.

1Treatment site

Wageningen Bet-Dagan

Ontario

pat Soressi
IVT-1
IVT-2
Volcani
Moneymaker
Bubjekosoco
Atom
RP 75/59
Farthest North
Severianin
Oregon T 5-4
Oregon cherry
2F1 4796 (Ein Yahav 13)
Heinemanns Jubilaum
Priora

Oregon 11
Subarctic plenty
(Beaverlodge 6081)

7710
70309
85009
84094
2671 (Pto-2)
(control)

+++

+++

+++

++

+++

++

++ ++

+?

++ ++

+

+

++

- = no necrosis, +? = very few necrotic spots, + = necrotic spots, ++ = many spots,
+++ = very many spots.

1Wageningen - greenhouse grown plants, 1986 - Treatment Wageningen: dip into 4ml/1
"Tiguvon" (2% Fenthion in parafin liqu.) + wetting agent

Bet Dagan - Field grown plants, 1986 - Treatment Bet Dagan: dip into 300 ILl/I of
"Lebaycid 50%" + wetting agent

2Parthenocarpic F1cherry cv carrying genes of RP 75/59
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Laterrot H.. A. Moretti
A spontaneous chlorophyll mutation in the 'Motelle' line.

In TGC Report 37 we presented a series of near-isogenic lines except for various genes of disease I1!sis-
tance, or for anthocyanin deficiency in the 'Moneynaker' type. In 1987 we observed 3 plants with chlorophy-
Ilian deficiency from one lot of seeds harvested on 3 plants of 'Motelle', an INRA line of the 'Moneymaker'
series, carrying the genes I. 1-2, Va. Mi, and Sm. Except for the chlorophyllian deficiency the progenies of
these plants resemble the 'Motelle' line, and we have verified the presence of the Meloidogyne resistance.

The phenotype of the mutant is very"'close to the lutes phenotype (line GCR 477), however under a low
light, .the cotyledons of the 'Motelle' mutants are lighter in color than those of the lutes plants. The young
leaves are yellow gold, then they turn green, like the normal type. It is difficult to -distinguish the 'Motelle'
mutant from the lutes plants considering the intensity and the duration of the yellow color of the leaves; but
the yellowish tinge of the leaves seems more pronounced on the 'Motelle' mutant.

We observed the following F1 hybrids (from 2 of the 3 'Motelle' mutant plants) : - F1 'Motelle' mutant
x 'Flora Dade' (normal type) - F1 'Motelle' mutant x 'GCR 477' (Iutea).. The plants of these different F1
hybrids are "normal green". We then observed the F2 progenies of these hybrids. The segregations were:-
F2 'Motelle' mutant x 'Flora Dade' (normal type): 62 yellow plants and 226 normal plants (for monogenic
recessive segregation, 1:3; Chi2c = 1.76; P = 0.20-0.30) - F2 'Motelle' mutant x 'GCR 477' (lutea): 91
yellow plants and 148 normal plants (for independence of 2 recessive genes, 7:9; Chi2c = 2.91; P = 0.05-0.10).
So. the mutation observed is monogenic recessive and independant of the lutes locus. We propose to add this
'Motelle' chlorophyllian deficient line as 'Yellow Motelle' ('Motelle jaune' in French) to the list of the 'Mone-
ymaker' near-isogenic lines.

Lindhout. Pim. and Coen Purimahua
Use of L. peruvianum LA 1708 and LA 2172 as a bridge between L. esculentum and L. peruvianum.

In 1983 Rick described two accessions of Lycopersicon peruvianum (LA 1708 and LA 2172), which are
crossablewith L. esculentum.Both accessionsbelongto the northernracesof L. peruvianum and can easily be
hybridized with var. humifusum, but not with representatives of the type species (Taylor, 1986). As many
useful characters have been found in L. peruvianum, it is worthwhile to investigate whether these two acces-
sions might be developed as a bridge between L. peruvianum and L. esculentum, in order to introduce these
characters into the cultivated tomato (Boukema and den Nijs, 1984).

At IVT in 1984 crosses between L. esculentum ms35 and L. peruvianum LA 1708 and LA 2172 were made.
Two hundre<!Rot~inationswere made per combination; resulting in about 150 set fruits. However only 20 seeds
were obtained of which 50 to 60 % germinated. In 1985 reciprocal crosses were made between each of the two
L. peruvianumlines and 27 other L. peruvianum accessions. Per combination 10 to 80 crosses were made. In
total more than 1500 crosses yielded more than 200 fruits. However, very few seeds were collected, which did.
not germinate.

The F1 progeny of the crosses between L. esculentum and L. peruvianum showed a clear hybrid charac-
ter. The plants grew strongly and the leaf morphology, flower morphology and fruit size were intermediate.
These F1 plants were selfed and used as pollen donor in backcrosses to L. esculentum cv. Victor and both L.
peruvianum parents. Two out of ten F1 plants were self-compatible after hand-pollination and yielded about
100 F2seeds. Backcrosses to L. peruvianum were unsuccessful but backcrosses to L. esculentum yielded easily
hundreds of seeds.

In conclusion, the L. peruvianum accessions LA 1708 and LA 2172 are crossable to L. esculentum, but not
to other L. peruvianum accessions. Yet, based on the morphology these two accessions definitely belong to the
L. peruvianum species. The value of these lines as a bridge between L. esculentum and L. peruvianum is
absent. The F1 is partly self-compatible and can be backcrossed to L. esculentum.
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Li. N.J.. T. Cardi. and E. Filippone
Effect of KCI on in vitro callus differentiation in tomato.

Four concentrations of KCI, 0.5, 1, 2, 4 gm/I were added to a medium containing MS salts, Gamborg 85
vitamins, 1M 0.2 mg/I, 8AP 2.5 mg/I, Sucrose 30 gm/I, Agar 7 gm/t;. pH was adjusted to 5.8. Sixty cotyledon
explants 4 mm in length excised from in vitro axenic plantlets of the cultivar "Orient", were analyzed for
each KCI concentration. Cultures were kept at 24°C, 2000 Lux, 16 h light. Results after 40 days of culture
showed that the increase of KCI concentration did not seem to affect either the number of explants with
callus nor the proportion of regenerated explants. On the other hand a significant improvement in the number
of explants with differentiated plantlets was found for 2 and 4 gm/I of KCI. Results suggest that a comple-
ment of KCI in the range 2-4 gm/I to the MS medium may be helpful for in vitro plantlet differentiation.

Table 1. Effect of KCI added to MS medium on various in vitro traits.

** Differences significant at 1% level.
* Contribution no. 34 from C.S. Miglioramento Genetico Ortaggi - C.N.A.

Authors affiliation: li: Istituto Agronomia, Universita di Napoli, Italy
Cardi and Filippone: C.S. Miflioramento Genetico Ortaggi - C.N.R., Portici, Italy.

--- -- -- --- -

KCI added to No. of explants No. of explants No. of explants No. of explants
MS medium (gm/I) tested with callus regenerated with plantlets

0.0 60 60 53 7
0.5 60 58 49 7
1.0 60 60 58 12
2.0 60 59 53 28
4.0 60 59 55 26

X2 3.55 7.55 35.96**
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Lobo M.. R. Navarro. G. Munera
Meloidogyne incognita and M. javanica resistance in Lycopersicon species.

A screening for resistance to M. incognita or M. javanica was carried out with 45 genotypes of
different Lycopersicon species. after inoculation with 5.000 nematode eggs per plant. in comparison to "Rut-
gers" (susceptible control). Fourteen out of the 45 genotypes exhibited a significant lower number of incog-
nita root - knot and egg masses by plant than "Rutgers", and 12 genotypes significantly lower number of
javanica root - knot and egg masses per plant than Rutgers' (table 1). Seven genotypes exhibited resistance
to both nematode species.

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

Table 1. Number of root-knots and egg masses by plant in different Lycopersicon accessions Biter in-
oculations with 5,000 M. incognita or M. javanica eggs per plant.

NUMBER

M. incognita M. javanica
SPECIES GENOTYPE

ROOT-KNOT EGG MASSES ROOT-KNOT EGG MASSES
BY PLANT1 BY PLANT1 BY PLANT1 BY PLANT1

L. pennel/ii LA 751 77.20 a 28.60 a 43.00 a 28.00
LA 1732 8.33 b AB 3.00 b A 18.33 a 13.33
LA 1911 70.00 b B 7.17 b A 48.14 a 27.57 a
LA 1946 17.00 b AB 4.67 b A 26.40 a 26.80 a

L. parvif/orium LA 735 70.00 a 20.60 a 108.00 a 78.44 a
LA 2113 59.20 a 14.30 a 86.33 a 65.00 a
LA 2133 94.10 a 32.40 a 77.44 a 51.22 a
LA 2317 22.50 b B 5.10 b A 47.60 a 26.30 a

L. chmielewskii LA 1028 30.00 b B 6.11 b A 72.11 a 46.44 a
I LA 1318 72.80 a 31.50 a 49.22 a 30.78 a

LA 1325 53.60 a . 26.00 a 157.11 a 104.33 a"'-.- . /
LA 1330 39.30 a 12.60 a 83.30 a 58.80 a

L. peruvianum LA 98 50.55 a 9.22 a 4.43 b A 18.71 a
LA 103 3.55 b A 0.89 b A 14.13 b A 9.38 b A
LA 110 . 5.14 b AB 1.71 b A 11.00 b A 6.29 b A
PI 129152 8.33 b AB 1.17bA 6.00 b A 5.40 b A

var. glandulosum PI 199380 0.50 b A 0.00 b A 3.11 b A 1.43 b A
PI 126448 0.55 b A 0.22 b A 0.25 b A 0.25 b A

L. esculentum LA 1290 62.20 a 22.80 a 59.38 a 46.00 a
var. cerasiforme LA 1467 53.10 a 24.80 a 73.00 a 66.00 a

LA 2142 67.50 a 24.10 a 94.50 a 84.25 a
pajarito 53.00 a 16.57 a 138.13 a 130.88 a

L. pimpinel/ifolium LA 412 74.80 a 20.80 a 13.38 b A 8.25 b A
LA 1246 56.50 a 14.30 a 20.71 b A 9.43 a
LA 1248 57.70 a 23.30 a 67.63 a 49.38 a
LA 1257 79.20 a 20.00 a 17.89 b A 11.00 b A
LA 1269 45.78 a . 25.78 a 10.00 b A 6.66 b A
LA 1280 68.50 a 26.38 a 1.50 b A 1.50 b A
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Table 1. Cant.

NUMBER

M. incognita M. javanica
SPECIES GENOTYPE

ROOT-KNOT
BY PLANT'

EGG MASSES
BY PLANT'

ROOT-KNOT
BY PLANT'

EGG MASSES
BY PLANT'

Lobo MooH. Cortina. R. Navarro

Inheritance of Phoma andina resistance derived from L. hirsutum.

Phoma andina resistance was previously found in several L. hirsutum accessions (Lobo et af 1987).
Genetic analysis of resistance was done following Mather and Jinks and Cavalli methods (Mather and Jinks,
1971), evaluating the F1' F2 populations and the backcrosses to both parents in six different families between
L. esculentum and L. hirsutum parents. Two out of the six families fitted an additive -dominance model for
three parameters, and in the remaining four there was evidence for epistatic interactions of additive x add-
itive and additive x dominant type. The minimum number of gene pairs differentiating the susceptible and
resistant parents was found between, 3 and 4 calculated by the methods of Castle and Wright (1921), Wright
(Burton, 1951) and Mather (Mather and Jinks, 1971) for the six families. The data for family Licata x LA1253
is presented in table 1.

L hirsutum LA 1223 39.89 a 23:89 a 47.11 a 44.55 a
LA 1252 42.25 a 19.15 a 65.14 a 60.00 a
LA 1252 27.88 b B 13.63 a 40.40 a 33.20 a
LA 1255 60.22 a 27.22 a 40.67 a 29.67 a
LA 1264 47.67 a 20.00 a 34.50 a 28.00 a
LA 1265 18.86 b AB 9.29 b A 55.38 a 48.50 a
LA 1624 47.67 b AB 8.00 b A 9.67 b A 3.33 b A
LA 2092 12.11 b AB 4.78 b A 9.00 b A 6.50 b A
PI 126445 43.67 a 20.00 a 51.43 a 45.00 a
PI 127826 26.60 b B 14.40 a 3.25 b A 3.25 b A
PI 127827 34.33 a 14.83 a 64.00 a 47.80 a
PI 129157 34.40 a 21.40 a 56.00 a 46.67 a
PI 134417 30.00 b B 14.38 a 45.14 a 36.57 a
PI134419A 47.10a 22.20 a 20.13 b A 14.88 a
PI 251304 32.89 a 16.67 a 27.67 b A 23.67 a
PI 251305 12.67 b AB 7.67 b A 39.00 a 11.63 a

L esculentum Rutgers 57.30 a 25.00 a 63.44 a 29.22 a

1 Means with different letter to that of "Rutgers" exhibited significant reduced number for the variables
included in each column (Gupta and Sobel test with 95% confidence).
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Table 1. Phoma andina, average disease rating for different generations of a cross between "LICATO" (L.
esculentum susceptible parent and LA 1253 [L. hirsutum resistant parent]). -

GENERATION NUMBER OF
PLANTS

DISEASE
RATING'

..

Licato (P1)
LA 12.53 (P2)
F1
BC1
BC2
F2

30
30
30
30
30

150

4.0 :t 0.03
0.1 :t 0.01
2.7:t0.01
3.5 :t 0.03
1.3:t 0.04
2.3 :t 0.01

Scaline test2
A= -0.12 n.s.
B= 0.08 n.s.
C= 0.14 n.s.

Minimum
Method
Castle
Wright
Mather

number of eene oairs
number

2.48
2.49
2.51

Cavalli Test
m= 1.53 **
d= 0.76 **
h= 0.25 **
x2= 2.58

10= No symptoms
2n.s. = non - significant

7 = Killed plants
** = significant (99% confidence)
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Lifschvtz. Eliezer. S. Ken-Dror. N. Hennie. A. Pri-Hadash.T. Gutfineer. & D. Har_even
Molecular markers for the flowering tissues in tomato.

We wish to identify and describe the developmental programs that are responsible for the main-
tenance of the "flowering state" after its induction. Thus, in addition to exclusively "early" or exclusively
"late" events we sought to tag 'common denominators', programs that presumably characterize all cells, during
all stages and in all floral organs.

Using differential centrifugations and two ion exchange resins ca 500 major soluble and insoluble pro-
teins of leaves, normal flowers (two weeks before anthesis) and anantha mutant flowers were compared.
Anantha inflorescences served as a source of floral meristematic tissues. One such comparison is shown in
Fig. 1, and a partial list of presumptive flower specific proteins is given in Table 1.

The selected proteins were further isolated and antibodies raised in rabbits. Polyclonal antibodies
were in turn used to screen cDNA libraries that were constructed in Agt11 from the mRNA populations of
anantha and normal flowers. Examples of protein blots for some of the antibodies and RNA blots for isolated
cDNA clones of other genes are depicted in Figures 2 and 3.

--------
- -
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Preliminary conclusions: 1) some flower-specific genes operate throughout floral differentiation and in
all fioral organs. 2) Proteins common to all floral organs are found also among "late" flower specific genes.
in fact, in many respects, petals and even sepals are demonstratively similar to stamens or ovaries & styles
rather than to leaves. 3) Genes specific to the flowering state do operate in the anantha meristems. 4)
the anantha inflorescences are an excellent source for early flower specific genes.

Table 1: A list of presumptive flower specific protein and their occurrence in floral organs.

GA1

PI
P22
P3
P5
P6
P7
P8
P12
P13
P16

84kO
69kO
58kO
28kD
20kD
14kO
7kD

18kD
190kD
20kO

*

?
*

*

+

+
+
+
*

+

1A) Leaves; B) Normal flowers; C) anantha inflorescences; 0) Sepals; E) Petals; F) Stamens;
G) Ovaries & Styles. In A, B, C relative quantities are crudely indicated by ++, +
or -; * = Possible trace amount; NT = not tested; ? = not clear yet. In 0 - G +

indicates only clear presence.

2p2 is the only insoluble protein in this list.

Figure 1:

Figure 2:

Figure 3:

Particular column fraction of proteins from leaves, anantha inflorescences and normal flowers
(two weeks before anthesis). Coomassie staining.

Protein blots using antibodies against the indicated proteins demonstrating the specificity of the
antigens.
a. AbP3 I) Total proteins flowers, 2) column fraction-flowers 3) column fraction-leaves 4) sepals
5) petals 6) stamens 7) ovaries & styles.
b. AbP6 and AbP7 1-3 column fractions similar to those in Fig. 1. 1) leaves, 2) anantha, 3)
flowers, 4-7 Total soluble proteins 4) sepals 5) petals 6) stamens 7) ovaries & styles. Both
antigens appear in all organs but there are huge quantitative differences.

RNA blots demonstrating the specificity of three cONA clones isolated as recognized by the cor-
responding antibodies. Proteins P2, P3 and P7 are listed in Table 1. L =leaf RNA, an =anan-
tha RNA, FJ= Normal flower ANA.

B C 0 E F

++ ? + + +
+ ++ NT

++ ? * + +
++ + + + +
++ - * + +

++ + * + +

+ ++ NT
+ NT

++ - + + +

+ NT
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MaDelli. S.. J. K. Kinet
Phytohormones and absence of stock-scion interaction in normal and torosa-2 tomato plants.

The to-2 mutant plant is know for the absence of lateral shoot development. This is accompanied with
low levels of endogenous cytokinins along all the plant life (Mapeili and Lombardi, 1982). Cytokinins are
known to be synthesized mainly in the root. Both, cytokinins and roots, are involved in the control of the
lateral shoot growth. We have conducted an investigation to determine the influence of the root on forma-
tion and growth of lateral buds.

Figure 1. The effect of 1 mg/I gibberellic acid (GA ) and of 50 ug/I benzylaminopurine (BAP) upon the
frequency of axillary bud occurrence in torosa-2 tomato plants. GA : 25 plants = #3 visible
axillary buds; BAP: 24 plants =50 visible axillary buds.
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Reciprocal micro-grafting between the to-2 mutant and cv. Cal J, in which background the to-2 mutation
was inserted, were performed. The rootstocks were plants of the two genotypes detopped above the third
leaf in 40 day old plants. The scions were shoots from 15-20 day old seedlings cut above the cotyledonary
node and with two visible leaves not larger than 15 mm. Two scions were grafted for each rootstock'.The
results show that the rootstocks are unable to modify the genotypic trait with regard to lateral bud out-
growth. Indeed, cv. Cal J scions continued to develop lateral shoots at each axil and to-2 remained without
buds. We have not measured the cytokinin level in plants after grafting; the possibility of modification,
controlled by roots, of cytokinin level in shoot after grafting was recently reported in tomato plants (Van
Staden et al. 1987). That cytokinin is~involved in lateral shoot formation in to-2 mutant was, however,
confirmed by experiments sowing and growing plants in an hydroponic system continuously supplemented with
cytokinin or gibberellic acid. There are differences in axillaryposition where those growth regulators exerted
their action (Fig. 1) but both caused the formation and growth of buds. Present results of experiments with
exogenous application of phytohormones to the roots confirm that the to-2 character is influenced by phyto-
hormones and interactions between root and shoot, but the non transmissibility of the root signal between
normal and mutant grafted plants indicates that the control of bud outgr..owth was exerted simultaneously in
roots and shoots of the to-2 plants.

literature cited:

Mapelli, S., L. Lombardi. .1982. A comparative auxin and cytokinin study in normal and to-2 mutant tomato
plants. Plant Cell Physiology 2S: 751-757.

Vafl Staden, J., A. Carmi, C. Forsyth and D. T. Krizek. 1987. Cytokinin-like activity in the roots and
shoots of tomatoes following reciprocal grafts between normal and dwarf genotypes. South African Jour-
nal Botany 53: 276-278.

McGrath, D.J.
Resistance to fusarium wilt race 3 in L. pennellii.

Resistance to fusarium wilt race 3 was reported in L. pennellii LA 716 (Scott & Jones, TGC 36:28) and in

L. penrellii PI 414773 (McGrath et ai, 1987). The high level of resistance In PI 414773 is conferred by one
dominant gene (McGrath et ai, 1987). Although the F1 genotype derived from the cross of L. esculentum by
one indiviqyal-plant of PI 414773 was 100% resistartt, irregular segregation in F2 and backcross generations
was observed, as is common in these interspecific crosses.

A number of backcross 5 breeding lines have been screened to further investigate segregation for resis-
tance in advanced material. Fifteen lines, selfed for two generations were selected for resistance by the
standard root dip technique. Progenies were obtained from only healthy plants. Results of the screening
(Table 1) suggest that most lines were s~regating; based on these and other data, lines 2 and 9 appeared to
be homozygous. Although many lines segregated as expected, some gave anomalous results (lines 6 and 7).

Field performance of these lines was assessed by inoculating seedlings before planting out and comparing
inoculated and uninoculated plots. Mean yields of several lines and a susceptible check are given in Table 2.
Lines 2 and 9, putatively homozygous resistant, gave similar yields in inoculated and uninoculated plots. By
contrast, several segregating lines and the control were ~",v"'r",l\I ~"" "'L'-"" .

~,- -'-'
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Table 1. Fusarium wilt race 3 reactions 'in backcross 5 breeding lines.

Table 2. Yield (Kg/7.5 m plot) of backcross 5 breeding lines and susceptible check.

Line No. yield (Kg/plot)

Inoculated Uninoculated

1
2
3
4
5
6
7
9
10
12
Susceptible check

46.4
75.1
16.3
46.5
35.7
51.2
55.4
74.0
79.4
11.7

_1

63.9
73.9
58.3
43.7
52.1
71.9
50.9
57.1
68.4
49.7
58.8

Isd (5%)
1 No marketable yield.

17.7

Literature cited:

McGrath. D.J., D. Gillespie and L. Vawdrey. 1987. Inheritance of resistance to Fusarium oxysporum f.
sp. lycopersiciraces2and3inLvcooPI<::;r'f'lnnonn",w: I\.._~ I A--'- ~~ --- ---

Line No. No. Healthy No. Diseased Total Status 1

1 18 11 29 S
2 27 3 30 F
3 17 10 27 S
4 22 8 30 S
5 17 22 19 S
6 15 16 31 S
7 17 11 28 S
9 29 1 30 F

10 22 8 30 S
12 21 7 28 S

1 S =Segregating F =homozygous resistant
2 Other tests have shown a higher incidence of diseased seedlings.
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Melzer. J.M.. M.A. O'Connell
Analyzing asymmetric somatic hybrids using RFLPs.

We are characterizing asymmetric somatic hybrids generated by the fusion of gamma irradiated L.
pennellii protoplasts with non-irradiated L. esculentum protoplasts. In addition to chromosome counts and
isozyme analysis we are using RFLPs to determine the amount of L. pennellii DNAincorporated in these
fusion products. RFLP analysis using cloned tomato cDNAsas probes (Bernatzkyand Tanksley, 1986; Genetics
112:887-898) allows us to examine additional loci which could not be analyzed using isozymes alone and to
analyze regions of chromosomes which do~notcontain isozyme marker loci.

One regenerant (173 28-50), the product of fusion between UC82B and L. pennellii irradiated with 3Krad.
did not have the leaf shape characteristic of a tetraploid hybrid. Chromosome counts in hybrid 173 28-50
indicated 46-47 chromosomes. Analysis of the isozymes Aco-I, Pgi-I,and 6 Pgdh-2 indicated the presence of
only the L. penne/lii enzyme pattern while all other isozymes tested showed hybrid banding patterns. The
three isozymes showing only L. pennellii banding are encoded by loci mapped to chromosome 12. Utilizing
selected cDNA probes (CD21b. CD4b, CD16D, cab 5; Bernatzky and Tanksley, 1986) we have verified the
absence ot all molecularly mapped regions of L. esculentum chromosome 12 in hybrid 173 28-50. We are
currently confirming the hybrid nature of the remaining chromosomes with additional cDNA probes. The'
additional mapped loci provided by RFLPs improves our ability to accurately characterize the amount of L.
pennellii DNAincorporated inthese asymmetric somatic hybrids.

Mutschler. M.. B. Gosselin. N. Mundv
Elevated gylcoalkaloid level in ripe fruit of Tainan 2.

The line Tainan 2 was the result of a pedigree breeding program at the AVRDC. It was derived from
the cross of the Japanese processing line TK70 and the US line UC-134 (R. Opena, personal communication).
Dr. E. Kerr observed that this line had a "hot" flavor, and sent it to Cornell for evaluation. Since gylcoalka-
loids can cause a hot or bitter taste on the back of the tongue, pericarp from ripe fruit of this line and the
normal line New Yorker were frozen in liquid nitrogen, lyophilized, and analyzed for total gylcoalkaloid conte-
nt. Tomatine was extracted using cloroform-methanoJ bisolvent (Bushway et ai, 1980) followed by precip-
itation in concentrated ammonium hydroxide, and was quantified by nonaqueous titration (Fitzpatrick and
Osman, 1974). The glycoalkaloid content of Tainan 2 was 4 times that of the control line (Table 1). We,
have not determined the genetic control of this trait, but seed for F1' F2 and BC populations are available if
there is an lrter~st in this information.

Table 1. Glycoalkaloid content of ripe pericarp of Tainan 2 and New Yorker.

Sample GlycoalkaloidContent
mg/g dry weight'

mean, SO

Tainan 2 0.563 0.002

New Yorker 0.133 0.001

Glycoalkaloid content of tomatoes decreases during the ripening process. Since only ripe pericarp was
tested, it is not known whether the high gycoalkaloid content of ripe Tainan 2 fruit is due to a lack of or
slower rate of the decrease of gylcoalkaloid content during ripening, or due to an unusually high levels of
gylcoalkaloid in the green to mature green fruit. Tainan 2 was created by crossing two released escuJentum
lines, both of which have been used commercially and neither of which were reported to have the distinctive
flavor of Tainan 2 caused by elevated glycoalkaloid levels. The source of the high glycoalkaloid trait in .
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Tainan 2 is uncertain. it may be the result of a spontaneous mutation or accidental outcross during the
creation of Tainan 2, or contamination of the parental seed used in the cross. It would be prudent to check
Jines related to these materials for symptoms of elevated glycoalkaloids in the ripe fruit.

Literature cited:

Bushway, R.J.. A.A. Bushway and AM. Nelson. 1980 Determination of total glycoalkaloids in potato tubers
using a modified titration method. Am. Potato J. 57:561.

Fitzpatrick, T.J. and S.F. Osman. 1974 A comprehensive method for the determination of total glyco-
alkaloids. Am. Potato J. 51:318.

Robinson. R. W.
Induced mutations at the c locus.

Gavazzi et al. (1987) reported that potato leaf mutants were frequently recovered from tomato plants
regenerated from callus, but not from progeny of plants treated with ethyl methane sulfonate (EMS). It was
concluded that somaclonal variation and chemical mutagenesis result in different spectrums of mutants.

The frequency of particular kinds of mutants may differ for different mutagens, particularly if less than
optimal treatment is applied for one but not the other mutagen, although similar phenotypes may be recovered
if sufficiently large populations are grown for both. In tests at Geneva, NY, over 400 tomato mutants were
obtained in the M2 after seed treatment with 1.0% EMS for 24 hours at 24°C. Included among them were two
potato leaf mutants. When crossed with a d-c-a-I-r-y genetic stock, both produced F1's with potato leaves
but normal for the other markers, indicating allelism with c.

It was concluded by Gavazzi et al. (1987), on the basis of the frequency of mutants with the
treatments investigated, that somaclonal variation was more efficient for inducing mutation in tomato than the
chemical mutagen. Another consideration. in assessing the efficiency of different methods of mutagenesis. is
the relative time and labor required. Seed treatment with EMS or another chemical mutagen requires very
little effort. since treated plants and their progeny can be grown in the field and open-pollinated, without the
need for more labor intensive culture in the laboratory and greenhouse that is required for somatogenesis.

EMS seed treatment resulted in many mutants with phenotypes similar to previously known genes, includ-
ing a. d. r, to and y, and allelism tests are now being made. Of particular interest were mutants with pheno-
types generally considered to be polygenic, including earlier ripening, larger fruit size, and increased crack
resistance.

Literature cited:

Gavazzi, G., C. Tonelli, G. Todesco. E. Arreghini, F. Raffaldi, F. Vecchio, G. Barbuzzi, M. G. Biasimi, and F.
Sara. 1987. Somaclonal variation versus chemically induced mutagenesis in tomato (Lycopersicon es-
culentum L.). Theoret. Appl. Genet. 74:733-738.

Robinson. R. WooT. Echim

Genetic differences in pollen germination and tube development in relation to fruit set at low tempe-
rature.

In vitro tests of pollen germination and tube development at different temperatures were made of over
200 different genotypes. An extensive assortment of germplasm was included. including different cultivars,
breeding lines, mutants, and species of Lvcocersicon.

Pollen was collected from plants in the field on the morning of anthesis. Germination medium was 10%
sucrose, 0.1% boric acid. and 0.3% calcium nitrate in 0.2% agar on microscope slides. Constant temperatures
of 10°, 22°. and 3SoC at 100% relative humidity during pollen incubation were achieved by keeping the slides
on moist paper towels in plastic boxes kept in growth chambers. After incubation for 3 hours at 22°C or 4
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hours at 10° and 35°C, the magnitude of pollen germination and the average length of pollen tubes were

subjectively evaluated by microscopic examination. - .

There was a wide range of genetic variability for rate of pollen germination and tube development.
There was considerable variation among the cultivars and breeding lines, so much that there appears to be no
need to use wild species or other exotic germplasm to breed tomatoes for superior pollination ability at
adverse temperatures.

At each temperature, there was a direct correlation between the rate of pollen germination and the
growth rate of the pollen tubes for each genotype. In general, the accessions with the best pollen germina-
tion and tube growth at low temperatur~ (10°C) were also the best at high temperature (35°), in agreement
with the correlation known to exist between the ability to set fruit at low and high temperatures.

Further studies were made with 14 breeding lines, chosen because they represented the extremes in
germination rate and pollen tube growth in the preliminary tests. The percent pollen germination and the
length of the pollen tubes after 4 hours at 10 or 3 hours at 22°C were determined in the laboratory. The
percent fruit set of the first inflorescence, which flowered during a period of unusually cool weather, was
determined in the field. There was a godd correlation between fruit ;:;et and in vitro pollen germination,
r=.70) and pollen tube length (r=.64) at 10°C, but poor correlation at 22°C (r=.33 and .03, respectively).

Two breeding lines, NY 475 and Ontario 771, with exceptionally good pollen germination and tube devel-
opment at 10° and 35°, and a breeding line (79 NC 102) with poor germination and tube formation at those
temperatures were included in pollen germination tests at 5°, 10°, 15°, 22°, 30°, 40°, 50°, and 60°C. Pollen
germination for each line was slow at 50° and low at 60° and tube growth was inhibited at 50°. Pollen
germination and tube growth was better for NY 475 and Ontario 771 than for 79 NC 102 at these high-
temperatures.

Two workers were able to evaluate 50 breeding lines per day for pollen germination and tube develop-
ment at 3 different temperatures. This simple yet effective procedure is a promising selection criterion for
tomato breeders.

Robinson. R. WooS. Hodosv
Male sterility induced by virus infection.

Cucumber mosaic is the most serious viral disease of field-grown tomatoes in New York. Symptoms of
cucumtder mosaic virus (CMV) sometimes mimic those of tobacco mosaic virus (TMV), with systemic mottling

and stunted,,-g!:o~h, often without the "shoestring" leaves some consider symptomatic of cucumber mosaic. An
epiphytotic ofCMV early in the season of 1979 caused severe losses: over a third of the tomato plants in an
experimental planting had pronounced symptoms, and many were unfruitful or parthenocarpic. Flowers of
tomato plants naturally infected by CMV early in the season appeared similar to those of some male sterile
mutants, with pale and shrunken anthers. Actocarmine smears revealed a high incidence of pollen abortion,
and no germination of the pollen was obtained on Brewbaker and Kwack medium. No seeds were produced
when these plants were selfed or used as pollen parents in crosses with healthy plants. Viable seed were
produced when they were used as maternal parents in crosses with normal pollen, although fruit set and seed
production were reduced. Thus, if CMV infected plants need to be used in crosses, they should be used as
the maternal parent.

The influence of CMV on pollen germination can occur at a late stage in pollen development. Pollen
germination tests were made with 'NY 475' plants 6 days after they were mechanically inoculated with CMV
or TMV, and also with healthy and with naturally CMV-infected plants of the same breeding .line. Five
flowers from 4 replications for each treatment were collected on the morning of anthesis and tested for
germination at 22°C. Although no symptoms were yet apparent and pollen staining with acetocarmine was
normal 6 days after inoculation with either virus, pollen germination was adversely affected at that time by
CMV, but not by TMV (fable 1). Plants naturally infected with CMV at an earlier stage of development had
a greater reduction in pollen germination and a significant increase in pollen abortion.

-- -~
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Table 1. Influence of virus infection on pollen viability.

Virus
% stainable

pollen
% pollen

germination

Healthy
CMV,natural infection
CMV,6 days after inoculation
TMV,6 days after inoculation

92.0
9.5

88.0
83.0

87.0
0.0

51.0
81.0

Rouamba A., H. Laterrot. and A. Moretti
Interactions between tomato lines and Verticillium strains of patho-type 2.

Several tomato lines were found to be resistant to pathotype 2 of Verticillium dahliae in North Carolina,
in particular, Mel. 2668170G (Okie, Gardner. Plant Ois., 1982, 66 (1), 34-37). Later, this line was seen to be
particularly susceptible to a Brazilian isolate which, on the contrary, only mildly attacks line 'IRAT L3'
(Laterrot, TGC Rep. 1984,34, 10-11).

A study was carried out on a number of varieties, including several lines shown to be resistant in the
North Carolina, and 'IRAT L3'. These varieties were exposed to 5 isolates of Verticillium dahaliae pathotype 2
selected out of a total of 15 isolates on account of their higher agressivity level towards both the susceptible
'Marmande Verte', variety without gene Ve, and the 'Marmande VR' variety having the Ve gene which is
resistant to race 1. The isolates used were the following: 1) Maroc-Tresor, isolated in Morocco, 2) U T-
77-1, isolated in South Africa, 3) 34, isolated in Australia, 4) NC 66, isolated in the United States (North
Carolina), 5) V3-190,a hyalinvariant obtained from the Brazilianisolate mentioned above.

The study was carried out under controlled conditions: 2-week-old plantlets had their roots dipped in a
suspension of conidia (concentration IO6fml),were grown in a climatized chamber (24°C by day and 18°C at
night), 10 hours of light per day. The number of plantlets observed was 4 times 8 plants, in other words 32
plants per variety and per isolate. The major criterium of susceptibility was vascular browning above the
cotyledons after 4 weeks.

When exposed to the first 4 isolates, the varieties 'Mel. 2668170G', 'Campbell 28', 'Heinz 1350', 'Caro
Rich'. 'XXIV-a' and 'IRAT L3', revealed a high level of resistance, as did the line 'Farako-Ba', which was
obtained from the same cross as 'IRATL3' (Floralou x UPR 199-39-15). When exposed to the V3-190 strain,
'IRAT L3' and 'Farako-Ba' showed a high level of resistance; 'Mel. 2668170G' and 'XXIV-a' were very suscep-
tible and the three remaining lines showed average resistance. .

In a second set of trials using the same 5 isolates, the lines 'Mel 2668170G', 'Campbell 28', 'Heinz 1350'
and 'IRAT L3' were compared. The four lines revealed themselves to be resistant to the first 4 isolates.
However, when exposed to V3-190, there was a very clear distinction between the 3 lines 'Campbell 28',
'Heinz 1350' and 'IRAT L3', which had a satisfactory level of resistance, and 'Mel 2668170G', which was very
susceptible.

The above observations lead us to put forward the hypothesis presented in table 1.
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Table1. Present situation of resistance to Verticil/ium dahaliae.

Tomato lines

Marmande verte

(with no resistance gene}

Marmande VR

(Ve gene)

Mel 2668170G

IRAT L3
Campbell 28

Heinz 1350

(600-Toreilles : French isolate used in the screening for gene Va)
(Maroc-Trasor: Moroccan isolate used as representative of race 2)
R = very high level of resistance; r = high level of resistance; S =susceptibility.

Rouamba A.. H. Laterrot. and A. Moretti
A case of relation between resistances to Pseudomonas solanacearum and Verticil/ium pathotype 2.

The 'IRAT-L3' line showed high resistance towards a Brazilian race 2 isolate of Verticil/ium dahliae
(Laterrot. TGC Report 1984, 34, 10-11).

As t:he 'IRAT-L3' line had been selected for P. so/anacearum resistance (Daly, Agron. Trop., 1976, 31
(4) 398-402), and because this resistance is often linked to a resistance to other vascular pathogenic agents
(Laterrot and -Kaan, TGC Report. 1978, 28, 7-9), we' studied the behaviour in relation to the V3-190 strain
issued fron the Brazilian Isolate of a series of varieties selected in various countries for their resistance to P.
solanacearum. The study was carried out using the same techniques and under the same conditions as descri-
bed for the preceding study in this issue of the TGC Report,

In Table 1 are listed the varieties studied, their origin and the probable source of their resistance to P.
solanacearum, together with their reaction fdllowing inoculation with the V3-190strain.

It appears that the lines 'IRAT-L3' and 'Farako Ba' issued from the same genitor, 'UPR 199-39-15', are
the only two which are resistant to strain V3-190. Thus, there exists no absolute link between resistance to
P. so/anacearum and resistance to Brazilian pathotype 2 of Verticlllium. Nevertheless, a link could exist
between these resistances in the case of 'UPR 199-39-15'. We did, in fact, find this line resistant to the
Brazilian pathotype 2 Verticil/ium isolah:>. (J ~t.,.rrn+ Tf"'f"' ~ -

Verticil/ium pathotypes .-

1 2 3

(600 Toreilles) (Maroc Trasor) (V3-190)

S S .S

R S S

S r S
.

S r r

R r r
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Table 1. Reaction to pathotype 2 Vert/cillium (Brazilian V3-190 strain) of a series of lines selected for
resistance to P. so/anacearum.

Lines Origin Source of Reaction to pathotype 2
resistance to VerticiJ/iumBrasilian
P. solanacearun V3-190 strain

IRAT-L3
CRA 66

CARAIBO
FARAKO-BA
H7997
H7998
RODADE
SCORPIO
UPCA 1169
72.T.R.4.4

Martinique
Guadaloupe

199 UPR 39-15
NC. 1953-64-N
or West Indies
ecotype
CRA 66
UPR 19939-15
PI 127805 A
PI 127805 A
North Carolina BW2
UPCA 1169
"Complexe"
PI 129080 and
Beltsville 3814

r
S
S
S
S
S
S

S

SGuadaloupe
Burkina-Faso
Hawaii
Hawaii
South Africa
Australia
Philippines
North Carolina

r:: high level of resistance
S :: susceptibility

Sotirova. V.. N. Boaotsevska
New sources of resistance to Pseudomonas syringe pv. tomato (Okabe) Joung et al.

A collection of 32 wild Lycopersicon accessions were tested in the greenhouse for resistance to P.
syringe pv tomato which causes bacterial speck. Symptomless plants were recorded in 11 of 32 accessions
tested. Resistance was found in L. peruvianum. L. g/andu/osum. L. hirsutum, and L. pimpineJ/ifo/ium. Three
accessions of L. chi/ansa - LA 456. LA 460, LA 1164 and L. escu/entum ssp. ga/enii indicated symptomless
reactions. They represent a new source of resistance to Pseudomonas syringe pv. tomato (Okabe) Joung et al.

Whether this resistance, detected in different wild Lycopersicon accessions are controlled by the same or
different genes. will be the subject of future investigations.

Sotirova V. Z. Vulkova-Atchkova
Resistance to Corynebacterium michiganense (Suith) Yensen in lines from the hybrid ( L. escu/entum x
L chi/ansa ) x L. peruvianum var. humifusum.

In F1BC1P1 of the trigenome hybrid (L. escu/entum x L. chi/ense) x L peruvianum var. Humifusum only 4
plants have been obtained which differed in their level of resistance to C. michiganense (Vulkova-Atchko-
va, Sotirova 1981). F2BC1P1and F3BC1P1progenies continue to segregate in their resistance to C. michigan-
ansa. The progenies of the resistant plants from F3BC1P1 preserve their resistance. As a result of 4 - 6
backcrosses and selection to C. michiganense 3 indeterminant and 2 determinant lines of tomatoes with L.
escu/entum morphology have been selected. The lines possess good fruit-set, large fruits (80 - 100 g), good
flavour and soluble solids in the fruits - (5.2%- 6.0%).

Literaturecited:

Vulkova-Atchkova Z., V. Sotirova. 1981 TGC Report No 31:19.
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Tchalukova. M. and A Vulkova-Atchkova

Carotenoid composition of F1 (Lesculentum xL peruvianum) 2n=36.

Hybridization between tetraploid L esculentum and diploid L. peruvianum usually produces not more than
2-3 plants. However. in 1984 we succeeded in obtaining 10 normally developed. fruit-bearing plants. Their
chromosome number varied between 36 to 38, they were uniform in morphological characters, but differed
considerably in ripe fruit color. Similar results were reported by Kesicki (1979. 1981). Our analyses of fruit
pigment composition showed that the differences in color were due mainly to variation in the quantitative
content of Iycopene. The quantitative cantent of the other carotenoids was much more stable. It is of
interest to mention the fact that despite the presence of Iycopene synthesis the genes B and Del (of which
the green-fruited species L peruvianum is the carrier) were not phenotypically expressed in the hybrids. It
should also. be noted that the investigated sesquidiploid hybrids of L peruvianum were very different in
pigment composition from the F1 hybrids of the remaining green-fruited wild tomato species with L esculen-
turn produced on a diploid level.

The deviation of carotene synthesis toward production of greater than the expected Iycopene content in
the sesquidiploid (L. esculentum x L. peruvianum) was probably due to the" doubled number of chromosomes
originating from L esculentum, respectively to the two instead of one modifier moB~' as well as to the par-
tially dominant type of the gene Del. The significant variation of Iycopene content in the individual plants
(from 0.65 to 3.05 mg% could result from the participation of the unbalanced genome of the tetraploid L. es.
culentum.

Table 1. Carotenoid composition of fruits of the sesquidiploid L. esculentum (cv. VF316)xL peruvianum.

Kesicki E. 1979. New hybrids between L. esculentum and L.peruvianum. TGC Report, 29:28.

Kesicki E. 1981.Enigmas of species crossing in Lycopersicon. TGC Report, 31 :8-9.

Ursin, Viroinia M. and K.J. Bradford
A new epinastic mutant in tomato.

A spontaneous mutant which demonstrated a shortened stature, severely epinastic leaf growth and thick-
ened stems and petioles with conspicuous longitudinal grooves, was isolated from a population of greenhouse-
grown tomatoes (L esculentum) , variety VFN8. All progeny derived from self pollination of this plant ex-
hibited the same phenotype. Distinctive morphological features of seedlings of this mutant are a thickened,
whitish hypocotyl and adaxially curled, broadened cotyledons. Other characteristics of mature plants of this
mutant. for which we propose the name Epinastic (Epl), include a decrease in stem anthocyanin content, a
shortened and highly branched root system, and a distinctly foreshortened and broadened anther cone. Phy-
lIotaxis and appearance of lnflorescences on the main axis are normal, and plant fertility, fruit set and ripen-
ing, and seed viability are similarly unaffected by this mutation. Final plant height is not dramatically redu-
ced relative to normal plants, distinguishing Epi from the dwarf mutants.

- -- - -

line No. of Fruit Carotenoids (in mg% of fresh weight)

Plants color
Phyto- B-caro- {'-caro- Lyco- Hanthophls
fluene tene tene pene total

P1 5 red tr. 0.34 - 7.71 0.31
Pz 5 green - 0.16 - - 0.27
F1 1 'yellow-orange 0.28 0.78 - 0.65 0.32
F1 3 orange-yellow tr.-0.23 0.62-0.78 O-tr. 1.09-1.17 0.15-0.26
F1 5 orange-red 0.25-0.40 0.62-0.78 tr.-0.20 1.44-1.83 0.28-0.37
F1 l ' red-orange 0.50 1.03 0.08 3.05 0.39

,,-. /

literature cited:
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Anatomical differences noted in Epi include a high percentage of enlarged and misshapen parenchyma
cells and very few normal collenchyma cells in the cortex of stems and petioles. Primary and secondary
vascular tissue appears normal, but hypertrophy of cells adjacent to the vascular bundles results in an uneven
perimeter in Epi stems. and gives rise to the vertical grooves apparent in the intact stem. Reciprocal graft-
ing between Epi and VFN8 resulted in no graft transmissibility or diminished intensity of the features of Epi
in either orientation.

The F1 from the cross between Epi and its putative parent line VFN8 is intermediate in phenotype,
indicating a partially dominant mode of inheritance. The heterozygote displays little or no epinastic growth
and no unusual thickening of stems and petioles; however, as cotyledons, leaves and petioles emerge, their
tips orient in a spiral fashion in a counter-clockwise direction about the main axis of the plant. Backcrosses
of this F1' termed "twisted" to either parent yields 1:1 ratios of either wild type to twisted- or twisted to Epi,
and F2 segregation from selfed twisted individuals fits a 1:2:1 ratio of wild type to twisted to Epi, respective-
ly (Table 1). No reciprocal differences in segregation ratios have ever been noted.

Attempts to map the Epi gene with morphological marker lines, kindly supplied by Dr. C.M. Rick, have
met with only limited success ue, in part. to striking phenotypic interactions c-3tween Epi and other mor-
phological mutants. Thus. scoring based on phenotype was difficult. Loci fc' which we have established
independent assortment are listed in Table 2. Further linkage data, when avai;,:ole, will be presented to the
TGC Report.

* Ratios tested by chi-square for goodness of fit to a 9:3:3:1 ratio. Recombination values obtained by using a
maximum likelihood estimator (Suiter. 1983).

Table 1. F1' F2' and backcross analysis of Epinastic.

Frequency
Cross # of Individuals X2(exp)

wildtype twisted Epi

VFN8 x Epi F1 200 0 200 0

(VFN8 XEpl) F2 189 48 104 37 3.0(1 :2:1)
(VFN8 XEpl) XVFN8 96 46 50 0 0.16(1:1)
(VFN8 X Epi) X Epi 86 0 35 51 2.62(1: 1)

Table 2. Preliminary linkage analysis of Epi.

Phenotype Locus # plants R +/- s.e. X2 P

bip 2-68 176 0.43+/-.06 1.7 0.19
wv 2-44 172 0.43+/-.06 1.75 0.18
Wo 2-46 176 0.50+/-.06 0 0.99
d 2-70 164 0.41+/-.06 2.87 0.09
sf 3-111 185 0.47+/-.06 0.15 0.69
sy 3-46 185 0.45+/-.06 0.89 0.34
c/au 4-0 176 0.47+/-.06 0.35 0.55
af 5-? 173 0.39+/-.06 5.52 0.02
tf 5-31 167 0.44+/-.06 1.15 0.28
not 7-40 198 0.47+/-.05 0.11 0.74
va, 7-0 198 0.36+/-.06 6.5 0.01
ag 10-127 211 0.48+/-.05 0.07 0.78
hi 11-37 184 0.47+/-.05 1.4 0.23
a 11-57 184 0.16+/-.05 0.005 0.98
alb 12-0 200 0.47+/-.05 0.22 0.64
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Literature cited:

Suiter. K. A., J. F. Wendel and J. S. Case 1983 lINKAGE-1: a PASCAL computer program for the detection
and analysis of genetic linkage. J. Heredity 74:203-204. "

Voland. M.L. and R.W. Zobel ~
A morphologic and genetic characterization of two tomato root mutants.

Two reduced root mutants were genetically and morpholoqically characterized. These mutants (dwarf
root [drt]) and bushy root-2 [brt-2]) both display their mutant phenotype by 16 days after planting, and
therefor could serve as genetic markers for linkage studies. Their root modifications would make them ideal
for incorporation into already "crowded" tester stocks.

The mutant, dwarf root. is aptly named. The present study found that few or no lateral roots emerged
by 16 days after planting (dap) and those that did emerge appeared as nubs along the short stocky tap root.
As this mutant matures the lateral roots elongate but the entire root system is always short and stunted
compared to the wild type. The data in Table 1 demonstrates that a wild type root system will out-grow drt
five fold by 20 days after planting. The observed difference in root growth is readily apparent whether using
soil, hydroponic or aeroponic culture systems. Shoot growth of this mutant is retarded in soil and low con-
centration nutrient culture. This retardation causes smaller leaves, shorter internodes, reduced growth rate,
smaller fruit, etc.. but no truly distinctive shoot phenotype. In full strength Hoagland and Arnon nutrient
solution. however the shoot demonstrates a normal shoot phenotype and growth rate while the roots are still
severely reduced.

Table 1. Early root growth measurements of drt and brt-2 root mutants and VF36 (parental cultivar).
Seeds were germinated on moist blotter paper in a dark, constant temperature (26'C) incubator.
Reported values are averages of 20 individuals.

A: emergence of tap root (dap)
B: emergence of lateral root (dap)
C: tap root length at lateral root emergence (cm)
D: emergence of basal roots (dap)
E: total tap root length at 20 dap (cm)

The brt-2 roots develop more slowly than do those of drt or VF36. The root characteristicsthat dif-
ferentiate brt-2 from drt is a kinked tap root, and lateral roots which emerge very close to one another
thereby giving the root system a bushy appearance. Lateral and basal roots also kink and curl like the tap
root. Shoot growth of brt-2 is somewhat slower than normal, though no more so than many late germinating
normal seedlings. There is no distinctive shoot morphology for brt-2.

To genetically characterize these mutants, they were crossed to a series of morphologic marker stocks
and evaluated for segregation ratios at the seedling stage in the F2 generation. The cross between drt and
the chromosome 2 marker stock (wv, d) yielded significant chisquare values for the repulsion phase linkage of
drt with wv and d. The data presented in Table 2 suggests that drt lies on chromosome two very close to
wv at 41 cM from the centromere. The calculated crossover frequency with d also suggests that drt is within
3 eM of wv. Of the 1095 F2 seedlings evaluated, none demonstrated a wv, drt double homozygote phenotype.

line A B C D E

drt 3 10 1.75 17 3.4
brt-2 3 8 2.25 8 6.1
c¥.,-VF.36 3 9 4.4 10 . 15.4
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Table 2. Linkage data for drt with wv and d on chromosome 2.

Significant X2 values were obtained in the cross between brt-2 and the chromosome 4 marker stocks
fufoe; and clau, di (Table 3). Cross over frequencies with three of the four markers suggest a brt-2 loca-
tion of 40-45 cM on chromosome 4. Since the fuf data suggest a location at the same location as e, in
opposition to the linkage data with the other three markers, we feel further evaluation is necessary to es-
tablish a possible cause for this discrepancy and to firm up the location.

Table 3. Linkage data for brt-2 with cfau, tuf, e, & di on chromosome 4.

The mutant root phenotypes of drt and brt-2 are quite distinctive from one another and from wild type
roots and are readily observed at the seedling stage thus making them of potential use for marker stocks.
Seed stock of both mutants are available from RW Zobel at Cornell University.

Yamakawa. Kunio
A mutant with leafy inflorescence.

The mutant grows normally until the apical meristem changes into flower receptacles. Sepal primordia
initiate as usual, but after that vegetative meristems are reproduced inside the circular sepals instead of petal
primordia and others. Thus the tissue which should be inflorescence becomes leafy inflorescence, and a
compound Jeafy cluster is produced instead of a flower cluster. Other plant characteristics are usual, e.g.,
after formation of leafy inflorescence, an axillary shoot arises from the adjacent node; it develops three
nodes and terminates again in a leafy inflorescence. The process is repeated.

This mutation occurred in cultivar 'Ckitsu No.6' (bred from the cross between 'Homestead' and 'June
Pink'). The plants were irradiated with 10 kR of C060 gamma rays at 2 kR/day in 1967 at the gamma-field of
the Institute of Radiation Breeding, Ibaragi, Japan. Shoot apices were destroyed by radiation but new meris-
tems were generated and grew into new shoots. Fruits (R1 fruits) from the shoots were harvested to raise
progenies. Approximately 10% of R1-fruit progenies segregated for mutants in 1968. Most of them were
chlorophyll mutants, but among them this curious mutant was found. From the progeny tests of sister plants,
this characteristic has been found to be controlled by a single recessive gene.

Because this mutant has no economic value as cultivated tomatoes, it was left for a long time without
publication. However at present it seems useful as the material for researches on morphogenesis, physiologi-
cal active substances and others. Seed is now being propagated, using the heterozygous plants, for distribu-
tion.

gene map location calc. X2 calc. cross-over freq.

wv 41 cM 96.35* 0
d 70 cM 35.26* 30.1 :t 2.7

gene map location population size calc. X2 calc. cross-over freq.

cfau 0 cM 1032 4.04* 44.9 :t 2.5
tuf 24 cM 854 0.63 48.1 :t 2.2
tut 24 cM 1169 9.50* 40.6 :t 2.8
e 66 cM 854 71.86* 26.4:t 2.7
e 66 cM 1169 34.65* 27.4:t3.1
di 89 cM 1032 5.65* 44.6 :t 2.5
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NOTES AND QUOTES

A few seeds are desired of the cultivars

"
Pink Pearl
Brandywine

These are not in my lists of material in the U.S.D.A. or Canadian Gene Resources storage. Pink Pearl is
an early determinate. pink. cherry type and erandywine is reputed to have exceptionally good flavor.

E.A. Kerr. 8 Eden Place. Simcoe. ON. Canada N3Y 3K9

Kresovich. S. and S.H. Valerio
Status of the national working collection of tomato and related species.
The transfer of the national working collection of tomato and related species from Ames. Iowa to Gen-

eva. New York. was completed in March 1987. At the present time. the collection is comprised of over 5.100
accessions. The vast majority (approximately 80%) represents germplasm of L. esculentum.

- Seed increase of 245 accessions (with less than 50% viability and/or less than 1,000 seeds) of L. esculen-
turn- was achieved during 1987. Approximately 250 new accessions were received in 1987. This increase
included a number of landraces and cultivars of L. esculentum collected in Spain in 1985. Thirty-one germ-
plasm requests for 816 accessions were filled.

Planned activities for the near future include: (1) preparation (with assistance of the Tomato Advisory
Committee) of a procedures manual for tomato. (2) continued seed increase of new and jeopardized acces-
sions. and (3) initiation of activities to identify redundancies and gaps in the collection. Future requests for
germplasm and/or information should be directed to:

Curator

USDA-ARS Germplasm Resources Unit
- Northeast Regional Plant Introduction Station

P.O. Box 462
Geneva. New York 14456

,--,- - /
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GERMPLASMRELEASES

Goffreda, J.C. and M. A. Mutschler. Origin and release of breeding line
NY 871095-6 resistant to Fusarium race 3.

BREEDINGLINE: NY 871095-6

Pedigree:

NY 871095-6
(F )

3 L- FIA*

* Inbred line derived from

Calypso

Single Seed [New York[

Selection Descent
BC2F3 NewYorker

L. penne 77i i

Freedom Hybrid (LA 716)

Characteristics:

Development: L. pennellii (LA 716) was reported by Scott (1986) as having
the best 1evel of resi stance to Fusari um race 3. Approximately 50
random BC2F3 families derived from the cross between L. esculentum cv.
New Yorker and L. penne77ii (LA716) were screened for resistance to
race 3. Two 1ines in thi s popul at i on were homozygous for res i stance
and the better 1i ne was used as the source of res i stance in the
development of NY871095-6.

Fruit: Red ca. 2.4-3.5 inches in diameter, oblate to deep oblate, Fruit
are rough with some concentric cracks. Not good horticultural-type.

Plant~: Medium sixed determinate vine with moderate cover.
readily and sets seeds well.

Crosses

Utility and Maturity: Mid-early season. Breeding line possesses single
dominant gene for Fusarium race 3 resistance and should be suitable for
backcrossing.
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Berry, S. Z. and G. L. Oakes. 1987. Ohio 11 and 12, Verticillium-wilt race 2
resistant Greenhouse Tomato Breeding Lines. HortScience, Vol. 22 (1):167.

OHIO 11, OHIO 12

Pedigree:

Ohio 11 [(Ohio CR-6 x 8v)Sel. 11]

FA, Ve Race 2
Tm-2z, FCRR

F3

Ohio CR6

Ohio CR-6
x
8V

Ohio 12 [(Ohio CR-6 x 8v)Sel. 154] Fz

8V

(MEL2668170G)

FA, Ve Race 2
Tm-2z (Het)
FCRR

F3

sel. from
Canada

Characteristics:

Fruit: Large, pink, uu
Plants: sp +, Ve race 2, Tm-2z, fusarium crown and root rot (FCRR).

Utility and maturity:

Breeding lines with Ve race 2 resistance.
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Gardner, R. G. 1987. NC 8288 Tomato Breeding Line.
Research Service release dated 11/24/87.

North Carolina Agricultural

,

BREEDING LINE: NC 8288 Plant Variety Protection Certificate applied for.

Pedigree:

NC 8288 . I

STEP689 ~
F~')

Piedmont

Fl a. 18

Characteristics:

Fruit: Red, Deep oblate, nippled (n) blossom end smooth, pinpoint
blossom scar, approximately 8.8 oz. Remain very firm during ripening
and have good uniform red color externally and internally.

Plant~: Short to medium determinate. Leaves marginally curled,
foliage heavier than 'Fla. 1B'. Resistant to Fl-2, Ve 1, and
moderately resistant to fruit cracking. Somewhat susceptible to gray
wall and early blight.

Utility and maturity: Breeding line of fresh market types, pollen parent of
'Mountain Delight'. Early maturity.
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Gardner, R. G. 1987. Mountain Delight.
Service release dated 11/24/87.

North Carolina Agricultural Research

MOUNTAINDELIGHT (NC 84100).

Pedigree:

Mountain
Delight

Fl ~ Piedmont

NC8288

Characteristics:

Fru it: Red, uniform green (u), glossy, 9.6 oz.

Plant~: sp, smaller than 'Mountain Pride' and 'Piedmont'. Foliage
heavy, dark green leaflets, good fruit coverage. Resistant to Fl-2, Ve
1, fruit cracking, gray wall, blossom-end rot, puffiness and
angularity.

Utility and maturity: Maturity similar to 'Mountain Pride', earlier
than' Pi edmont'. Adapted to stake and ground cul ture for mature green
and vine ripe harvest.
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Scott, J. W. and B. K. Harbaugh, 1987.
Dwarf Tomato for Hanging Baskets.

VARIETALPEDIGREES55

'Floragold Basket'. A Yellow Fruited
Correspondence dated 1/7/88.

,

FLORAGOLDBASKET

Pedigree:

Florida Basket 2447-1-1-3

Floragold
Basket

(2447 x PI24-1-1-1-BK

PI 205046
(2447 x P124) x
L556-BK-I-1-2-1

L556-8-I-BK-I-I-2-4

-Characteristics:

Fruit: Yellow, u+, jo, 15 g, cherry shape but often pointed at
blossom end.

Plants: sp, d, prostrate canopy, best suited for 3 plants i 25 to 30 cm
hanging baskets, resistant to gray leafspot (Sm).

Utility and Maturity: About 84 days to fruit color, for use in homes, on
porches, or in gardening areas with 1imited space as both an ornamental
plant and a vegetable.

'"-.- . /
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