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ABSTRACT

Comparisons were made between in vitro propagation of
Cal-j, Petomech and Red Cloud cultivars of tomato
(Licopersicon esculentum Mill.). Shoot tips, excised from
greenhouse-grown plants, proliferated subterminal buds on a
modified Murashige and Skoog (1962) salts medium (MS) plus
(in mg 1-1): nicotinic acid, 0.5; pyridoxin HCl, 0.5;
thiamine HC1l, 0.1; glycine, 0.2; inositel, 100; sucrose,
30,000, and Bacto sgar 4,000, supplemented with cytokinins
and without auxins.

In presence of benzyladenine (BA) or kinetin (K), Cal-j
had more shoot proliferation compared to the other two
cultivars. The best cytokinin concentration for Cal-j was
either 1.5 mg 1-1 BA or 3 mg 11 K. At these concentrations,
on sversge, 9.62 and 8.28 shoots per explant were obtained,
respectively. For Petomech and Red Cloud, optimum cytokinin
concentrations were either 2 mg 1-1 BA or 5 mg 1-1 K.

Well-branched roots were obtained when micro cuttings
were transferred to MS medium containing only auxins as
growth regulators. Indolebutyric acid (IBA) was superior to
naphthaleneacetic acid (NAA); 0.5 mg 1-1 IBA being optimum.
The concentration of 4 g 1-1 agar was found suitable for
rooting.

iFormer Graduate Student and Professor, respectively.
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INTRODUCTION

In vitro propagation of tomato (lLycopersicon
esculerntum Mill.) has been the subject of a number
of studies (1, 3, 5, 8, 9).

Padmanabhan, et a&l. (89) reported shoot regen-
eration in tomato explants from leaf-derived callus
cultures. To amccelerate vegetative propagation of
this crop, De Langhe and De Bruijne (3) used callus
obtained in vwvitro from stem internode tissues.
Kartha, et al. (4) described the growth and mor-
phological response of tomato explants to various
combinations of auxins and cytokinins. Tomato
propagation through in vitro apical meristem and
shoot-tip culture has been investigated (5, 7), and
the effects of cytokininz and asuxins on growth and
development of these explants have been tested.

In the present study, comparative growth regu-
lator requirements for shoot multiplication and
rooting of three tomato genotypes were determined.



MATERIALS AND METHODS

Three tomato cultivars, Cal-j, Petomech and
Red Cloud, which are widely under cultivation in
Iran, were used in this investigation. Shoot-tips
were taken from eight-week-old greenhouse-grown
plants. They were immediately transferred to the
laboratory and held in tap water. The explants
were surface sterilized by immersion in 10% Clorox
(5.25% NaOCl) for 10 min, then rinsed three times

in autoclaved water. The lateral leaves were
removed and the terminal 5-10 mm of the shoot-tip
excised. Explants were cultured in 56 ml round

glass bottles (one in each) containing 25 ml of
Murashige and Skoog (6) (MS) medium salt concen-
trations plus (in mg 1-1) nicotinic acid, 0.5;
pyrodoxine HC1l, 0.5; thiamine HC1l, 0.1; glycine,
0.2; inositol, 100; sucrose, 30,000; Bacto agar
4,000, supplemented with different concentrations
of growth regulators. The pH of all media was
adjusted to 5.8 with 0.1 N HC1l before autoclaving.
Medis were sterilized by autoclaving for 20 min at
1200C at 1.5 kg cm—2 pressure.

The glass bottles containing explants were
placed under a 16-h photoperiod of 2 klux light
intensity provided by cool white fluorescent lamps
at 26 + 20C temperature. On the basis of a series
of preliminary experiments, proliferation media
containing no auxins but with concentrations of
0.5, 1.0, 1.5, 2.0 and 2.5 mg 1-! benzyladenine
(BA) or 1, 2, 3, 4 and 5 mg 1-1 kinetin (K) were
tested.

Root formation was studied by transferring
excised shoot-tips from multiplication cultures to
glass vials containing MS salts and vitamins, 3%
sucrose and 2, 4, B8 and 8 g 1-1 agar with no
cytokinins and 0, 0.2, 0.5, 1.0 and 2.0 mg 1-1 NAA
or IBA.

Data for multiplication rate and rooting per-
centage were taken after four and three weeks,
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respectively. For shoot proliferation, a fauf—week
subculture interval was maintained.

To acclimatize in vitro rooted plants to
planting medium, they were gently removed from the
culture medium, washed free of agar and transplant-
ed into a pasteurized 1/3 loam soil, 1/3 sand and
1/3 peat moss (v/v/v) medium. Initially, they were
irrigated frequently with distilled water and kept
under a plastic tent for about two weeks. Subse-
quently, they were transplanted to the same soil
mixture in pots and kept in a greenhouse at 16%
30C. High humidity was maintained by moist sand
under the pots and frequent misting during the
first days after transfer. After twc weeks in the
greenhouse the success of acclimatization was
recorded.

All experiments were carried out as a com-
pletely randomized design with at least eight re-
plications. Comparisons of means were made by
using Duncan’s multiple range test.

RESULTS

Shoot arose directly on explants or from callus
that formed at the base of that shoot tip explants.
For both cytokinins, the average number of shoots
per explant produced by three cultivars was
significantly different. Table 1 shows the data
averaged over the different concentrations of BA
and K. Overall, Cal-j produced significantly more
shoots per plant as compared with the other two
cultivars.

Growth Regulators

The best cytokinin concentration for Cal-j was
either 1.5 mg 1-1 BA which resulted in 9.62 shoots
per explant, or 3 mg 1-1 K which produced 8.28
shoots per explant (Fig. 1). Petomech and Red



Teble 1. Average number of shoots produced per explent in
three tomato cultivers socross ell K end AB levels.

Cultiver
Cytokinin
Petomech Red Cloud Cel-J
t
K 2.8B4m4 3.548B 5.81al
BA 4.72bBE 4 .32bA a.08al

+Homu with common letters (ocspital letters in rowe end smell
lettere in columne? eare not significently diffaerent st 1%
laval of probebility using DMRT.

Cloud produced the highest number of shoots per
explant, 7.16 and 5.34, respectively, at 2 mg 1-1
BA. The optimum K concentration for these cul-
tivars was 5 mg 1-1 with 4.94 and 4.91 shoots per
explant for Petomech and Red Cloud, respectively.
In -general, BA was superior to K for the cultivars
under the study.

Subcultures

Comparisons of original culture with three subse-
quent subcultures of each cultivar showed that in
the presence of K, Cal-j produced higher number of
shoots per plant in the first and second subcul-
tures as compared with the original culture (Table
2). The same observations were made for Petomech
when BA was used. But, generally, there was a
gradual decrease in number of shoots per plant in
further subcultures of each cultivar. .

Rooting
There was a difference between cultivars as far as

rooting was concerned. = Red Cloud rooted better
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Effects of different concentrations of BA

and K on number of shoots per plant in
three cultivars of tomato.
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than the other two cultivars. Among the agar con-
centrations used, 4 mg 1-1 was the best concentra-
tion. Explants onmultiplication media produced
roots so that some propagules particularly those
taken from MS medium containing low concentrations
of K, showed slight rooting. Explants 1left on

proliferation media for more than two months pro-

duced a complete root system (Fig. 2). However,
roots produced on M5 medium containing cytokinins
were, in general slender and elongated thus not
suitable for transfer to the planting medium.
Propagules placed on media containing auxins but no
cytokinins produced well-branched root systems,
which further transferred successfully to scil. In
general, IBA was superior to HNAA for tomato
rooting. The highest percentage of rooting
obtained was with 0.5 mg 1-1 IBA (Fig. 3).

DISCUSSION

The results obtained in this study showed that
tomato cultivars responded differently on in vitre
propagation. Novak and Maskova (7) using cv. Money

- Maker attributed some differences in results ob-

tained with those of RKartha, et al. (4) who used
cev. Starfire to cultivar differences. Behki and
Lesley (1) wused leaf discs as explants and tested
15 cultivars and among them only 12 cultivars were
regenerated. Ohki, et &l. (8) used hypocotyl seg-
ments as explants and reported that cv. Prophyr was
always superior to cv. Apedice. We used shoot-tips
in this experiment and obtained significant differ-
ences between cultivars for their growth regulator
requirements in micropropagation.

Our results indicated that tomato shoots pro-
liferated only in the presence of cytokinins. Endo-
genous auxin was probably responsible for this
reaction as Cassells (2) used TIBA on tomato plants
and obtained higher shoots on stem segments. Also,
inhibiting effect of auxins on in vitro propagation
of tomato has been reported by others (7, 10).
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According to data obtained in the present in-
vestigation, to ensure satisfactory root formation,
it was necessary to ‘transfer propagules to an MS
medium containing auxins and free from cytokinins.
This 1is in accordance with results reported by
Novak and Maskova (7).
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