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(Fig. 1 B and 1 Q). While the donor By formed one
somatic (@) and two internal antigen (b, ¢) bands with its
antiserum, the transformants did not show any cross
reaction when the antigens of these were prepared
on YEMA (Fig. 1 B). Only B, and B, formed cross
reacting heterologous * &’ band with B, antisera when
cultired on Ashby's medjum (Fig, 1 C). Such non-
specific bands formed due to antigens or haptens of
intracelluar origin would be expected in a drastically
changed medjum, But the absence of somatic bands
with the Bg antiserum excludes the possibility of these
strains being derived from Azerobacter,
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Fie. 1. Precipitin bands formed in agar diffusion
against antisera of R.trifolii RT/3 recipient (A), and
A chroococcum Bg donor (B and Q). Transformants]
B,, Bs, B;, A, and A, were grown on yeast extract man-
Nite]l agar slopes, When transformants were shifted
to Ashby’s medium, changes in antigenic pToperties
of transformants B, and B, were observed (¢) in ali
the three hexogones.

Nodules wzre not observed in uninoculated controj
plants and in those inoculated with A. chroococcum
By, while the recipient strain RT3 and other transe
formants formed nodules on 7. alexandrinum (Table 1).
The mean number of nodules varied from 9 to 14
and the variation was within statistical jjmits,

TABLE I

Nodulation of Trifolium alexandrinum (variety retra
ploid C) by A.chroococcun, R.trifolii gnd transfor-
mants under pot culture conditions
(values average of 28 plants)

_—_ll- -

P —

Strains No. of nodules/plant

Control 0
A. chrooceccum By (Donor) 0
R. trifolii RT!% (Recipient) 11033
Transformunts

B, 1410-99

By 11+0-69

B, 94.0-62

A‘-‘l l 1 :]E 0 . 9 7
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REGENERATION OF HYBRID TOMATO PLANTS
FROM LEAF CALLUS

THE use of tissue culture method for rapid propagationt
and piotoplast fusion® is already described in itera-
ture, Tomato plants (Lycopersicon esculentum) have
been regenerated from leafcallus by Kartha erf al®.
A hybrid tomato TH (Pol! X Pusa) has been deve-
toped in this jaboratory* by artificial pollination bet-
ween Pusa Variety {(red colored fruifs bearing) and
Pol variety (high B carotene containing frujts), This
hybrid TH has lycopene and high B carotene containing
fruits which are nutiitious and easily marketable, The
presenit work desciibes the differentiation of leaf
callus of Pol and TH varieties of tomato into fujj
plants, The work was taken up with the objectives
of (1) rapid propagation of hybrid and () for the
study of protcplasts fusions.

Standard methods of White® were used for the
cultivation of leaves gathered from 4-5 weeks old
plants, and pbints which were flowering. The sterile
lexves were cut into small pieces and put into different
medja for callus development and differentiation.

The basal medium cont_ined Murashige and Skoof’s®
major and minor salts, vitamins of B 5 medium? with
3, ucrose as the carbohydrate source. Agar (172)
was used to solidify the medjum, PH was adjusted
to 6 before autoclaving and standard techniques were
uced for autoclaving and culturing, Cultures were
incubated at 26°4 1°C withk a light intensity of
1000 Lux and relative humijdity of 50-607;. Controls
were maiatained in all the experiments,, Each experi-
ment had a minimum of 10 replicates and all experi-
ments were conducted twice atleast.

For the Pol leaf explants 12 different media were
tried using basal medium with different Formones at
various concentrations, It was observed that of the
varjous cytokinins used, benzyladenine and zeatin
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were better than kinetin and, of the various auxing used,
indole acetic acid (IAA) was better than naphthyl
acetic acid (NAA) for callus and shoot development,
The best five medja are listed in Table I. On sub-
culturing to Media containing, only zeatin (0-1, 1,
2-5 and S uM), oniy IAA (1, 10,_100 and 500 pM)
and zeatin and TAA together at various concentrations,
plantlets were formed on zeatin at 5 uM and roots
wzre developed on IAA at 1M, At 10 MI1AA,
with various concentration of zeatin only callus was
formed, When these were transferred to media
listed in Table II, it was observed that even calli
sibcultured from previous subculfure, could easily
difarentiate into full plantlets in medja having iso-
pentenyl adenosine (6iPA) at 25 yM and 1AA at
1 uM, These plantlets could be transplanted into
pots and grown to maturity.

TasLe 1
Leaf explant cultivation of Pol variety

Media

T

No., Results

1. A* 4+ BA 1 50 Root and shoot

good callusing,

wiih

1A :?ﬁ?g(} Profuse shoot formation

3 A+BA104-TAA OO Better than 2,

4 A <4 Zeatinl + IAA 100 Green healthy
and shoot.

Slight callusing.

callus

S. A + Zeatin 5

syl

* Pasal medjum—see text,
+ Benzyl adenine
Hormone concentration in M,

TABLE 11

Growth of differentiated and non-differentiated callus
of Pol variety on 2nd transfer

! nkiianiio i — Sm— A —

iy i, S

Media Results

No,

g, P .

1. A 4 Zeatin§ 4 IAA 1 Good callusing and plantlet

formation
2. A + Zeatin 3 No plantlets only shoot
formation
3, A+ TAAL Roots and shoot formation
4. A+ 6iPAl C.llus and shoot formation
S. A+ 6iPA 25
+ JAAQ-2 Good plantlets formation

Better than }

6, A+ 6iPAS +-TAA2  Mostly callusing

——

e,

_— J

Jlormone cong, in xuM, A-—DBasal Media,
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For hybrid tomato (TH) explents, 20 different media
compositions using different hormones with basal
medium were tried, Zeatin, 6 iPA znd BA alone djd
not develop callus or shoots, But zeatin and 6 iPA
with TAA gave good callus and shoot formation.
The best plantlet formation was observed in media
with zeatin and IAA Table III. These plantlets
when transferred to media having 6iPA 25 uM and
IAA 10 pM developed healthy roots and were easily
transplanted into pots,

TasLe I11
Leaf explant cultivation of hybrid (Pol X Puysa) variety

————

No, Media Results

1. A -+ Zeatin ] No good callusing and
differentiation,

2. A+ Zeatin 5 do,

3. A4+ 6iPA ] do.

4. A |+ 6{PA 25 do.

3. A~ BA 10 do,

6. A+ BASO do.

7. A + Zeatin1 4+ TAA 1 Callus, shoot and plantlet
formation,

8. A -+ Zeatin5 + TIAA 1 Notasgoodas?.
9. A + Zeatinl
-- TAA 2-5 Green callus and plamtlets,
10. A + Zeatin 5 + TAA 10 No growih,
11. A+ 6iPA! +TAA 1D do.
12. A+ 61PA1 4-TAA 100 do.
13. A+ 6iPA2-5
4+ TAA2-5

Callus and very good
shoot formation,
14. A 4 6iPA2-5
+ TAA 100 Callus and shoot primordia
15, A+ 6;iPAS +JAA ] do,
16. A +-BA 10 +1AA 10 No growth,

17, A+ BA1O
+ JAA 100 do.
18. A + BA SO + JAA 2-5 Slight callus and shoot

furmation,
19. A -- BA 50 4 TAA 100 No growth.
70. A + BA 100 4+ IAA 10 Slight callus formation,

i e ik

Abbreviations and concentrations as in Tables

1and 11.

The above method for regencration of tomato
plunt is faster and abo the segregation of hybrid
characters is minimized, As tle media for callus
development of one of the parents {Pp]) and the
meida for regenjation of T are hnown, the fusion
of Pol calluy protoplast with Pusa leaves and dovelop-
ment of hybrid can easily bo studied,

Plate I describes the various stages of jn virro devee
jopment of Pol and TH fyom leaf.
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We are thankiul to Prof. H. R. Cama and D1. V. N.

Vasantharajan for supplying the plants and to
Dr. G, Lakshmi Sita for usefu! discussions.

Microbiology and Cell Biology BHARATI DIIRUVA,
Laboratory, T. RAMAKRISHNAN,

Indian Institute of Science, C. S. VAIDYANATHAN,*

Bangalore 560 012,

December 8, 1977,

* Biachemistry D:zpartment,
<-jence, Banguore-5613012.
i. Moarashige, T,, Ana, Rev. Plant Physiof., 1974,
25, 135,

Indian Institute of

2. Cocking, E. C,, In dpplied and Fundamental Aspects
of Plant Cell, Tissue and Organ Culiure, ed. by
Reineit and .Y, P. S. Bej»j, Springer-Verlzg,
1977, p. 497. by

3. Karthe, K. K., Gimbicg, O. L., Shyh k, J. P, znd
Conrtetel, F., Z. Pflanzerphysiol., 1976, 77, 292,

4. Piemchandre, B. R,, Vesanthoiejen, V. N, znd
Cama, H, R., Cuwrr. Sti., 1976. 45, 56.

5. Wiite, P. R, The Cultivation of Animal and Plant
Cells, Ronald Piess and Co., NY., 1954,

6. Moarashige, T. end Skoog, F., Physiol, Plan:., 1964,

“ 17, 636.

1, Ganborg, O. L., Miller, R. A. and Ojima, K.,

Exp,” Cell Res., 1968, 50, 151,

e B v T —



