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Abstract. Leaf mesophyll protoplasts of Lycopersicon esculentum were fused with
suspension-culture-derived protoplasts of Solanum lycopersicoides by a PEG treat-
ment. Both species have the same chromosome number (2n = 2x = 24). The hybrid calli
were selected using the full selection method – kanamycin resistance and culture condi-
tions critical for L. esculentum protoplast divisions. The genomic in situ hybridization
analyses indicated a hypo- and hypertetraploid character of the hybrid plant with a ma-
jority of S. lycopersicoides chromosomes and a variation in chromosome number
from 46 to 53. The hybrids contained a transgene derived from L. esculentum, as shown
by Southern blot hybridization and PCR analyses. Their mitochondria were derived
from the wild species, S. lycopersicoides. More than 60 regenerated plants were trans-
ferred into the greenhouse. They grew very slowly and were not able to flower for al-
most one year. The main morphological characters of the hybrids included a single
shoot and small, dark-green leaves with strongly wrinkled blades. The reasons for nu-
clear genome asymmetry between hybrids and the possibilities of using them in a ge-
netic and breeding programme are discussed in this paper.
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Introduction

The cultivated tomato has been subject to domestication and modern cultivation
that has resulted in a severe depletion of genetic variation (RICK 1995). In con-
trast, the wild species of the Lycopersicon and Solanum genera are characterised
by immense variation dependent on the habitats where they occur. Some of them
are a very attractive source of traits for tomato cultivation. One of the most valu-
able among such species is Solanum lycopersicoides, which displays resistance to
a number of diseases (RICK, YODER 1988), including Botrytis cinerea,
Phytophtora parasitica, cucumber mosaic virus, Xanthomonas campestris pv.
vesicatoria, and Fusarium oxysporum f. sp. radicis-lycopersici. Solanum lycoper-
sicoides also shows considerable resistance to environmental stress, such as low
temperature and ground frost, as well as leaf-mining insects associated with
the occurrence of tomatine glycoalkaloid in the leaves (OLESZEK et al. 1986).

In the early 1950’s attempts were made to obtain crossbreeds of the cultivated
tomato and S. lycopersicoides by generative hybridization with the use of a variety
of methods to overcome their sterility (DEVERNA et al. 1987). Only by obtaining
sesquidiploids (RICK et al. 1986) was it possible to generate male-fertile hybrids
capable of crossbreeding with Lycopersicon esculentum (CHETELAT et al. 1997).
The male-fertile hybrids were used for obtaining a set of lines containing various
fragments of the S. lycopersicoides genome (CHETELAT et al. 1998, CHETELAT,
MEGLIC 2000) constituting a total of 66% of that genome (CHETELAT et al. 2000).

L. esculentum is a crop plant for which numerous somatic hybrids of various
genetic distances have been obtained, inter alia with Solanum and Nicotiana spe-
cies. In most cases these were asymmetric hybrids with impaired fertility (re-
viewed by WOLTERS et al. 1994). There are also less distant hybrids L. esculentum

× L. penelli + S. lycopersicoides (GURI et al. 1991, MCCABE et al. 1993)
and L. esculentum + S. lycopersicoides (HANDLEY et al. 1986, LEVI et al. 1988,
MOORE, SINK 1988, HOSSAIN et al. 1994). Differential regeneration attributes
of the parental and hybrid protoplasts and the resulting calli have been used for
the selection of hybrids of L. esculentum (+) S. lycopersicoides after fusion (SINK

et al. 1986, HOSSAIN et al. 1994). The latter authors, for example, used a medium
in which the S. lycopersicoides protoplasts could not form callus, and then the me-
dium in which putative hybrid calli were regenerated but tomato
protoplast-derived calli could not regenerate shoots. The procedure applied by
SINK et al. (1986) was based on the fact that the protoplasts of 20-22 subcultures
of S. lycopersicoides would not divide in the M8E medium, while tomato proto-
plasts did but exhibited only a low frequency of shoot regeneration. The hybrids
obtained so far were characterised by tetraploid or aneuploid chromosome num-
bers (HANDLEY el al. 1986). Low pollen fertility and limited fruit-set in the hy-
brids were observed (HANDLEY et al. 1986).

On the other hand, a large number of both male and female fertile hybrids were
produced in the study by HOSSAIN et al. (1994), which made it possible to have
the progeny from 70 hybrids in 3 years (ESCALENTE et al. 1998).
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The major aim of this work was to obtain somatic hybrids of S. lycopersicoides

with a very early cultivated tomato variety through the application of a new sys-
tem of selection and to describe the basic attributes of the regenerated plants. An-
other aim was to make use of the considerable variation of S. lycopersicoides

for obtaining material useful for tomato breeding.

Material and methods

Plant material and culture conditions

Two species were used in the experiments: Solanum lycopersicoides Dun.
and Lycopersicon esculentum Mill (2n = 2x = 24). The tomato transgenic line
of cv. Beta 11 is an early, dwarf, field-growing variety with a tendency
to parthenocarpy, recommended for direct consumption. The transgenic line was
obtained after transformation with an Agrobacterium tumefaciens strain carrying
the pRUR528 construct, containing the neomycin phosphotransferase gene
(npt II) and the thaumatin gene controlled by the 35S CaMV promoter
(BARTOSZEWSKI, NIEMIROWICZ-SZCZYTT 1997). Seeds of the LA 1964
S. lycopersicoides line were obtained by courtesy of Prof. M. Rick from California
University in Davis.

Leaves of 3-4-week-old seedlings grown in vitro were the source of tomato
protoplasts. The procedure described earlier was applied for isolation (BURZA,
MALEPSZY 1995). In contrast, in S. lycopersicoides, protoplasts were isolated
from suspension culture (TYLICKI et al. 2001), by using the same enzymatic solu-
tion as that used for the tomato. The procedures applied for the protoplasts
of the two species after digestion were identical until the fusion. Solutions de-
scribed by BURZA and MALEPSZY (1995) were used.

A ten-minute fusion was performed with the drop method (CHAND et al. 1988),
using 30% PEG solution according to GURI et al. (1988) and mesophyll suspen-
sion protoplasts in a ratio of 2:1, at the density of 3-5 × 106 per 1 mL. PEG was dis-
solved in the W5/MES solution and centrifuged at 50 × g for 2 minutes after
the fusion.

Protoplast culture after the fusion was carried out in Petri dishes with a modi-
fied liquid (MS medium, MURASHIGE, SKOOG 1962). Two procedures were ap-
plied: HANDLEY et al. (1986) and HOSSAIN et al. (1994). The former proved to be
effective but only when certain modifications were introduced: (1) regeneration
medium: KNO3 content was increased up to 2375 mgL–1, no NH4NO3, 2.5 gL–1

edamine, 30 gL–1 sucrose, 0.25 M D-mannitol, 1 mgL–1 2,4- dichlorophe-
noxyacetic acid (2,4-D); (2) after 16 days of the culture, 2 : 1 dilution was per-
formed with the same medium, but with D-mannitol content reduced to 0.15 M
and addition of kanamycin (to the final concentration of 25 µg mL–1); after
the next 7 days, another dilution was performed with the same medium, but this
time without D-mannitol; (3) individual calli obtained after 6 weeks were trans-

Somatic hybrids of tomato and S. lycopersicoides 433



ferred to flasks with the liquid MS medium modified in the following way (2BA):
two-fold reduction in concentrations of KNO3, NH4NO3, KH2P04, 250 mgL–1

edamine, 30 gL–1 sucrose, and 2 mgL–1 benzyladenin; (4) regeneration was con-
ducted in 2BA agar medium (without any growth regulators) and sucrose content
reduced to 10 gL–1. For rooting, the same medium was used with an addition
of 1 mgL–1 IAA. Staining with Calcofluor White and DAPI
(4’ 6-diamino-phenylindole) dihydrochloride was carried out under standard con-
ditions.

DNA isolation and Southern blot hybridization

The isolation of genome DNA was carried out with the method developed
by DELLAPORTA et al. (1983), using callus tissue from post-fusion cultures, ag-
gregates from suspension culture of S. lycopersicoides and leaves of young to-
mato plants. Each time 1 g of plant material frozen in liquid nitrogen was taken.
The electrophoresis and PCR technique used in order to confirm the presence
of thaumatin and nptII genes were performed according to SZWACKA et al.
(2002).

6 �g of DNA from each analysed sample was digested with either two restric-
tion enzymes at the same time (EcoRI and HindIII) or only HindIII in the condi-
tions described previously (SZWACKA et al. 2002). Photographic documentation
of the gel and DNA size marker #SMO331 (Fermentas) was completed with
the use of a scanner manufactured by the BioRad Company and FX software.
Transferring DNA onto nylon Hybond+ (Amersham) filter was performed under
alkaline conditions, as specified in KOETSIER et al. (1993). 32P �-dCTP DNA
probe was prepared according to SZWACKA et al. (2002). The membranes were
hybridized overnight at 68oC, in a solution of 5×SSC, 1% SDS and 5×Denhardt
(SAMBROOK et al. 1989) supplemented with 150 �g mL–1 denatured sperm nuclei
from salmon (Sigma) and then washed according to SZWACKA et al. (2002).

Genomic in situ hybridization (GISH)

Roots for cytogenetic analyses were collected from the hybrid plant. Root tips
were pre-treated in 0.05 % colchicine (w/v) for 2.5 h at 16oC, fixed in 3 : 1 etha-
nol-acetic acid for 2 h, and stored in 70% ethanol at –20oC. The root tips were
washed in distilled water and subjected to a digestion solution (4% Cellulase
and 2% Pectolyase, pH 4.0) for 30 min., at 37oC. After digestion, the tips were
washed in distilled water for 10 min., at room temperature, placed on a glass slide
and gently squashed in 30% acetic acid under a cover slip. Then, the squashed
slides were frozen at –70oC and the cover slips were removed by a razor blade.
The specimens were air-dried and stored in 70% ethanol until used. Some
of the slide stocks stained with 0.2 µg/mL diamidino-phenyl-indole (DAPI) were
used for chromosome counting and basic karyotype analysis.

GISH was carried out following ESCALANTE et al. (1998) with some modifica-
tions: air-dried slides were treated with 100 µg mL–1 RNase solution for 1 h
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at 37oC and washed in 2×SSC for 10 min. Next, the slides were treated with 4%
paraformaldehyde in 2×SSC for 10 min. They were denatured in 70% formamide
for 1.5 min. at 72oC. Then a series of 70% and 100% ethanol at –20oC for 10 min.
was carried out. Finally, the slides were air-dried.

Total genomic DNA was extracted from S. lycopersicoides and transgenic to-
mato according to SAMBROOK et al. (1989) and labelled with
fluorescein-12-dUTP by random prime method using a Prime-It® Fluor Fluores-
cence Labeling kit (Stratagene). Blocking DNA (transgenic tomato or S. lycoper-
sicoides) was obtained by autoclaving for 5 min. The hybridization mixture was
prepared to a final concentration of 3 �g µL–1 labelled probe DNA, 0.15 µg µL–1

blocking DNA, 50% deionized formamide and 10% sodium dextran sulphate
(w/v) in 2×SSC, and denatured at 85oC for 10 min. before use. Thirteen
microliters of the denaturated mixture were added to each slide, covered
and sealed by Easiseal (Hybaid). The preparations were denatured on a hotplate at
75oC for 2 min. and incubated in a humid chamber at 37oC overnight. After hy-
bridization, the slides were washed once in 50% formamide in 2×SSC, twice
in 2×SSC for 10 min. each at 42oC, in 2×SSC with 0.2% Tween 20, an in distilled
water each for 10 min., at room temperature. Then the slides were treated with
an ethanol series of 30%, 70% 100% and air-dried in a dark box. The dried slides
were covered with Vector Sealed (Vector) with 0.2 µg mL–1 DAPI. The chromo-
some images were observed under an epifluorescent microscope BX60 (Olym-
pus) and captured digitally in monochrome with Child CCD camera Quantix™
(Photometric). Pseudocolours of GISH were shown as yellow-green for hybrid-
ized signals and blue for counter-stained DAPI by using Photoshop 6.0 (Adobe).

mtDNA Southern hybridization

Total genomic DNA (two micrograms) was digested with BamHI, EcoRI,
HindIII, SacI, and XbaI, according to the manufacturer’s protocol (Promega,
Madison, WI). The electrophoresis through 0.8% agarose gels, blotting,
radiolabelling of the probe, hybridization, and autoradiography were performed
according to HAVEY et al. (1998). Three maize mitochondrial clones were indi-
vidually nick-translated and hybridized: cob (DAWSON et al. 1984), atp6 (DEWEY
et al. 1985), and cox II (FOX, LEAVER 1981). Only the cox II clone (pZmE1)
showed polymorphism as described before by LEVI et al. (1988) and was used
to evaluate mitochondria transmission in the somatic hybrid.

Results and discussion

Protoplast quality and hybridization

The ways of obtaining somatic hybrids of L. esculentum (+) S. lycopersicoides

have been described by HANDLEY et al. (1986) and HOSSAIN et al. (1994). How-
ever, using either of them turned out to be ineffective, mainly due to their inability
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to obtain callus from the protoplasts
of the cultivated form. The method
presented by HANDLEY et al. (1986)
was the basis for our procedure after
the introduction of the modifications
indicated in the “Material and meth-
ods” section.

The same isolation in terms of
the composition of most solutions
and the time of digestion was used for
both species, which was to influence
favourably the fusion outcome, as
predicted by CHAND et al. (1988).
The protoplasts were stable and al-
most exclusively mononucleic
in L. esculentum (Figure 1A)
and mostly (ca. 70%) mononucleic
in the other species. Isolation effec-

tiveness ranged from 2.5 to 5 × 105 per 1 g of leaves in L. esculentum and from 3.2
× 105 to 106 per 12 mL of tissues in the wild species. Staining with FDA showed
that the proportion of vigorous protoplasts was over 80% in L. esculentum and
75-83% in S. lycopersicoides. Fusion effectiveness calculated for 15 experiments
ranged from 0.1 to 6% of heterokaryocytes (Table 1). Till now there have been no

such data for the hybrids of L. esculentum and other Solanaceae, but the values are
close to those obtained for other species, such as: N. glauca (+) N. tabacum

(EVANS et al. 1980), S. viarum (+) S. dulcamara (CHAND et al. 1988), Spinaccia

oleracea (+) Daucus carota (HADGSON, ROSE 1984), Brassica campestris (+)
B. oleracea (SUNDBERG, GLIMELIUS 1984). First divisions took place (Fig-
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Figure 1. Some features of first steps of the protoplast culture
A. Freshly isolated L. esculentum mesophyll protoplasts after DAPI staining, showing almost exclusively
one nucleus (1110×). B. First division of the heterokaryocyte (middle) and dying L. esculentum

protoplasts (1110×). C. Multicellular colony directly after kanamycin selection (370×)

Table 1. Fusion efficiency of L. esculentum

and S. lycopersicoides protoplasts (as percent
of heterokaryocytes) in the experiments in
which at least 1 month culture was performed

Experiment no. Fusion efficiency (%)

F. 23 0.1-0.2

F. 24 2.0-6.0

F. 37 0.1-0.2

F. 38 0.5-1.0

F. 39 0.5-1.0

F. 41 0.3-0.5

F. 42 1.5-3.0

F. 44 1.0-4.3

Fusion efficiency was calculated as a mean frequency of
heterokaryocytes for 200 protoplasts in 48 h after fusion.
The number of protoplasts per 1 mL varied in each exper-
iment, in transgenic tomato (0.5 × 105 – 1.2 × 106 ) and
S. lycopersicoides ( 0.3 × 105 – 1.7 × 106 ).



ure 1B) on day 7-10 and a total of 40% of heterokaryocytes underwent division.
However, most heterokaryocytes ceased growth after 3-4 cell divisions and only
a few of them formed colonies (Figure 1C). The full selection method not used

in those species so far was employed for the isolation of hybrid cells (Figure 2).
It consisted in providing such a culture with conditions for the two species under
which L. esculentum protoplasts do not initiate divisions and stop their activity af-
ter ca three weeks, and then using a medium with kanamycin in order to eliminate
colonies originating from S. lycopersicoides protoplasts.

Callus formation and identification of hybrids

The procedure of regeneration used in this study was basically similar to that ap-
plied by HANDLEY et al. (1986) with two exceptions – the use of kanamycin
and modifications in the composition of the media described in the “Material
and methods” section. The procedure without using kanamycin enabled a very ef-
fective regeneration of diploid S. lycopersicoides plants only (TYLICKI et al.
2002). Callus derived from selected colonies was multiplied and transferred onto
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Figure 2. The method of full selection for the production of L. esculentum (+) S. lycopersicoides

somatic hybrids using the media – 2,5D + 10E for colonies and callus formation and 2BA
for shoot regeneration

L. esculentum S. lycopersicoides
(mesophyll) (suspension)

protoplasts fusion protoplasts

sporadically cell PEG – DMSO

division, no growth

colonies colonies

kanamycin

hybrid callus ceased growth

somatic hybrid plants



a solid medium for plant regeneration. It differed from the callus
of S. lycopersicoides in four attributes (Table 2). First of all, it was characterised
by very slow growth. Differences consisting in slow growth of hybrid callus
and fast growth of the wild form were observed also among other somatic hybrids,

such as L. esculentum + L. penelli, (O’CONNELL, HANSON 1985), L. esculentum

+ S. rickii (O’CONNELL, HANSON 1986). In contrast, in the procedures described
by HANDLEY et al. (1988) and HOSSAIN et al. (1994), hybrid callus was character-
ised by rapid growth. Measurements of nucleic DNA carried out with the use
of a flow cytometer callus, showed DNA content equal to the sum for the two spe-
cies (data not showed). The presence of the L. esculentum genome was indicated
by the results of PCR, with starters for two genes present in the transgene (Fig-
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Table 2. Comparison of callus morphology after culture of S. lycopersicoides protoplasts
on 2,5D + 10E medium and L. esculentum (+) S. lycopersicoides fusion products on
the same medium with kanamycin

Characteristic Solanum lycopersicoides Fusion product

Colour Intensely yellow Pale yellow and white

Friability Friable Friable

Growth rate Rapidly growing Slowly growing

Regeneration ability on
solid medium

Whole pale green area with
many dark green sectors

Single dark green sectors

Figure 3. PCR analysis of two selected callus strains from presumptive L. esculentum (+)
S. lycopersicoides somatic hybrids by using IS1 and IS2 starters specific for thaumatin

From left: (1) 1 kb DNA ladder # SMO 323 (Fermentas); (2) pRUR 528 (positive control);
(3) S. lycopersicoides (negative control); (4) transgenic tomato (positive control); (5) non-transgenic
tomato (positive control); (6) callus strain F44 after kanamycin selection; (7) callus strain F57 after

kanamycin selection



ure 3) and Southern analyses (Figure 4.). In the latter, the combination of EcoR I /
Hind III enzymes (lanes 5, 7 and 9) revealed restriction fragments of an expected
size, according to the construct (SZWACKA et al. 1997). Of the total of 50 calli,
shoot regeneration was obtained from two and rooted shoots from only one.
The regenerants were slow-growing plants with a single shoot (Figure 5), a re-
duced leaf size and a strongly wrinkled leaf blade (Figure 6), resembling
the leaves of the somatic hybrids L. esculentum and L. penelli (O’CONNELL,
HANSON 1987). The roots were thick, poorly growing. About 60 plants were
placed in a greenhouse, but none of them flowered for almost a year. The inability
to flower was not recorded in the hybrids L. esculentum (+) S. lycopersicoides, al-
though it was found in L. esculentum (+) L. rickii (O’CONNELL, HANSON 1986),
in which most hybrid morphological qualities were intermediate between the pa-
rental forms.

Karyological status of plants

In our hybrids most probably the genomic incompatibility occurred. The strain in-
vestigated cytologically showed a variation in the chromosome number from 46 to
53. In the 54 metaphase chromosome spreads investigated, the chromosome num-
ber of 51 was observed on 59.3% metaphases, as shown in Figures 7 and 8.
The common karyotype of 51 chromosomes is shown in Figure 7. The satellite
chromosomes of L. esculentum were strongly elongated on the secondary con-
striction on the metaphase spreads. This elongation was also revealed on
the metaphase spreads of parental forms of L. esculentum (data not shown).
The presented karyotype revealed a gentle gradient in their size through entire
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Figure 4. Southern analysis of callus strain F44 and F57 from L. esculentum (+)
S. lycopersicoides somatic hybrids after digestion with EcoRI/HindIII (lanes 1, 2, 3, 5, 7, 9)
and HindIII (lanes 2,4,6,8,10). As a probe, the 812 bp fragment of thaumatin cDNA was used.
From left: S. lycopersicoides (lanes 1, 2); non-transgenic L. esculentum (lanes 3, 4); transgenic

L. esculentum (lanes 5, 6); callus strain F44 (lanes 7, 8); callus strain F57 (lanes 9, 10)



Figure 5. L. esculentum (+) S. Lycopersicoides

somatic hybrid plant growing in the greenhouse

Figure 6. Leaves of L. esculentum (+) S. Lycopersicoides

somatic hybrid – small, with a wrinkled leaf blade



chromosomes. Therefore it is impossible to identify the parental chromosomes by
basic karyotyping.

In order to distinguish such chromosome components, GISH analysis was car-
ried out. GISH image could indicate the parental chromosomes, as green-yellow
fluorescence chromosomes, which were hybridized with a genomic probe,
and blue-coloured chromosomes that were counter-stained by DAPI (Figure 9).
Strong hybridization sites were observed on the satellite chromosomes
of L. esculentum. The hybridization signals appeared on 39 chromosomes when
the total genomic probe of S. lycopersicoides was used. On the other hand,
the genomic probe of L. esculentum distinguished 12 chromosomes. In both ex-
periments, satellite chromosomes were strongly hybridized by both probes.
Cytogenetic analyses revealed a hybrid character of the strain examined. The dif-

ferences in chromosome number within the same root tip cells are similar to those
in L. esculentum and S. tuberosum hybrids (GAVRILENKO et al. 2001). This kind
of variation and instability is characteristic of somatic hybrids (CHEN, ADACHI

1998, ROKKA et al. 1998, BUITEVALD et al. 1998. GAVRILENKO et al. 2001).
GISH analyses indicated a hypertetraploid character of the hybrid plant with a ma-
jority of S. lycopersicoides chromosomes. The satellite regions strongly hybrid-
ized by both probes may consist of highly conserved regions and might
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Figure 7. The most frequent karyotype of somatic hybrids between S. lycopersicoides

and L. esculentum. Chromosomes are numbered from 1 to 51.
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be cross-hybridized, which complies with the opinion of ESCALANTE et al. (1998)
and GAVRILENKO et al. (2001).

Organellar composition

In somatic hybrids, most often there is sorting out of cell organella, which leads
to the development of plants with homogenous mitochondria or chloroplasts orig-

inating from one of the two fusion components. Our hybrids contained mitochon-
dria of S. lycopersicoides (Figure 10), similarly to those described by LEVI et al.
(1988).

Concluding remarks

As a result of the procedure applied, heterokaryocytes were obtained, most
of which underwent few divisions and failed to form callus. The proportion
of heterokaryocytes forming callus did not exceed 0.00006%, and the obtained
plants contained only one genome of L. esculentum and as many as three genomes
of S. lycopersicoides. Though rarely found, such a karyotype has already been de-
scribed alongside the symmetrical one (MOORE, SINK 1988). Aneuploidy,
euploidy or mixoploidy have been recorded, depending on the hybrid strain
(MOORE, SINK 1986, SINK et al. 1986). Those results indicate genome instability
of L. esculentum (+) S. lycopersicoides hybrids, which was probably additionally
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Figure 10. Southern analysis of mtDNA from L. esculentum (line 1), S. lycopersicoides (line 2)
and L. esculentum (+) S. lycopersicoides somatic hybrid (line 3), by using maize mitochondrial

cox II probe



enhanced in our experiment by the conditions of culture and regeneration corre-
sponding to the wild species requirements. The instability resulted in genome
asymmetry and the process itself was going on, which was manifested by a vari-
able number of chromosomes in the plants. Elimination of L. esculentum genome
was probably additionally enhanced by cross-incompatibility of the genotypes
used for the fusion, which had been described in those hybrids earlier (CHETELAT

et al. 1997). However, the completeness of the L. esculentum genome in our mate-
rial is still to be explained.

Most of the transgenic crops produced till now contain marker genes, which
provide resistance to antibiotics and herbicides. This disadvantage may have
some positives for developing a full selection system, enabling precise selection
of somatic hybrids. Checking the effectiveness of such a system was one of
the purposes of our study. Quite unexpectedly, it turned out that the system is less
effective than those used so far. The lower effectiveness manifested itself in two
aspects, i.e. regeneration effectiveness and the incomplete genomes
of L. esculentum in the hybrid. Most probably the latter resulted in developmental
disturbances and no flowering. The variable number of chromosomes in that
group of hybrids was ascribed to multiple fusions and the instability of the chro-
mosome number in vitro, particularly when the protoplasts of one of the fusion
components originated from cell suspension. (HANDLEY et al. 1986, WIJBRANDI
et al. 1990, GAVRILENKO et al. 1992).

However, that source of instability has to be excluded in our study because
the S. lycopersicoides LA 1964 ecotype we used was characterised by an excep-
tional cytological stability, producing exclusively diploid plants after regenera-
tion from protoplasts (TYLICKI et al. 2002). That made it distinguishable from
the ecotypes used by other authors. So far, that ecotype has not been used for hy-
bridization and earlier it was recognized as an inappropriate component for fusion
because of the inability to obtain cell suspension of an appropriate quality
(HANDLEY, SINK 1985). On the other hand, the cultivated variety we used for fu-
sion failed to regenerate in any procedures applied earlier for the production of so-
matic hybrids of these two species in spite of the high potential for regeneration
exhibited by callus from leaf explants (unpublished data). As a consequence,
the created conditions of culture and regeneration conformed to S. lycoper-
sicoides, which might additionally enhance the predominance of its karyotype
and lead to changes in the genome number.
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