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In vitro maintenance of F; hybrid

The flonculture industry always looks
for novelty in marketing of ornamental
crops, but any mutant or hybrid devel-
oped requires maintenance, a fast rate of
propagation and saving time as well as
money for its commercialization. Crea-
tivity in ornamentals is required to meet
the increasing demand of the market by
using various methods of plant breed-
ing'™. Hybrid varieties have been de-
veloped and commercially exploited in
most of the cross-pollinated Crops.
Wherever 1t 1s commercially feasible, F,
hybrids may be used directly as a vari-
ety. Cytoplasmic/genetic male sterility
lines have been developed and used for
synthesizing F, sterile hybrids for com-
mercial exploitation in Tagetes. Few
seed companies have their monopoly in
producing F, hybrids of ornamental and
horticultural crops. Breeders will have
to maintain the parents and crossing has
to be performed every year for raising
F,. Similarly users will have to purchase
fresh seeds every year from breeders as
there 1s no seed setting in F; hybrids.
The present paper reports how F, sterile
hybrids of Tagetes can be maintained in
vitro. In normal African marigold
(Tagetes erecta L., Asteraceae) there are
few reports on somatic embryogenesis
from cotyledon® and on organogenesis
from leaves >, florets® and hypocotyls”.
Recently, in vitro clonal propagation of
Paulownia for F| hybrids has been re-
ported'". ,
Seeds of Double African F; hybrid of
FM569 Inca Yellow marigold were pur-
chased from Sutton & Sons (India) Pvt
Ltd, Calcutta. Seceds were divided into
three equal parts and sown as follows:

The first group of seeds were sown in
the field for studying their performance
in natural conditions. The second group
of seeds were cultured in vitro on MS
medium. The third group of seeds were
grown in vivo on wet filter paper placed
in a petri dish, kept in the dark. From
the seedlings, shoot tips and single-node
stem segments were taken as explants
for in vitro studies.

Each experiment was conducted with
15 seeds and in three replications.

Explants were washed in running tap
water for 30 min and then in a solution
of mild liquid detergent for 5 min. Dis-
infection was done by a quick dip in
70% alcohol and surface sterilization
was done with 0.1% HgCl, solution for
3-5 min. Three washings were done
with sterilized double distilled water.
Murashige and Skoog (MS)'' medium
was used for establishment of the ex-

- plants. The pH of all the medium used

was adjusted to 5.8 before autoclaving
at 1.06 kg/cm®. The cultures were incu-
bated at 27 £ 1°C under 3 klux flores-
cent light. For proliferation of shoots
halt strength MS medium with 30 g/l
sugar was used. 6-Benzylaminopurine
(BAP, 0.25, 1.0 and 2.0 mg/l) was used
along with 0.1 mg/l indole-3-acetic acid
(IAA). Nurturing of isolated shoots was
done 1in MS medium supplemented with
10 mg/l adenine sulphate (AdS) only.
Roots also developed in MS medium
having 0.1 mg/l IAA in 7 days. Rooted
shoots were transplanted in the steril-
1zed potted soil (garden soil:leaf ma-
nure::3:1) following the procedure
reported earlier'?. Humidity was con-
trolled for the first two weeks by cover-
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Ing the plants with polythene chambers.
The plants were grown under green-
house conditions.

The first group of seeds sown in the
field showed 100% germination. Plants
were vigorous, early and free flowering.
Flowers were extra large and fully dou-
ble. Plants attained flowering when
their height reached up to 12 inches and
they were 2-3 months old. The second
group of seeds showed very little ger-
mination and the germinated seedlings
were not of good quality. The third
group of seeds showed 100% germina-
tion. Shoot tips and single-node stem
segments were taken as explants from 3-
week-old seedlings.

Aseptically established shoots from
the third group of seeds were used for
proliferation. In full strength MS me-
dium with the addition of 0.25 mg/l
BAP and 0.1 mg/l IAA, callus formation
started at the base of the shoots. In this
treatment, explants remained vitrified
with no proliferation of off-shoots.
When the concentration of BAP was
increased from 0.25 mg/l to 1.0 mg/l,
callus formation was also increased
along with the increase in the number of
shoots, while the off-shoots remained
vitrified. On turther increasing the con-
centration of BAP to 2.0 mg/l, prolif-
eration as well as the callus formation
increased while condition of the off-
shoots further deteriorated (Table 1).
Callusing of tissue during proliferation
of shoots 1s an undesirable feature so far
as clonal multiplication is concerned
as the callus 1s reported to be gencti-
cally unstable’, It was presumed that
the concentration of inorganic salts

Table 1. Effects of basal medium and BAP on the proliferation of shoots

Conc. of BAP (img/])

Basal Initial Subculture Number Callus

medium culture after one week of shoots* formation
0.25 -~ - + -
1.0 - 3207 ++

MS 2.0 ~ S5t1.2 +++
2.0 0.285 6%1.5 ++
0.25 - - | + ~
1.0 - 4 +£0.7 +

{/2 MS 2.0 ~ 6+ 1.0 ++

except sugar 2.0 0.25 7407 -

Remarks

(Condition of the proliferated shoots)

Yitrified shoot
Vitrified shoot
Vitrified shoot

No vitrification of shoots
No vitrification of shoots
No vitrification of shouty

+Denotes increase in the amount of callus; ~ denotes decrease 1 the amount of callus; *average of 10 replicate cultures T standard deviation.

CURRENT SCIENCE, VOL. 78, NO. 4, 25 FEBRUARY 2000

s}



SCIENTIFIC CORRESPONDENCE

C

d

Figure 1. F, hybrid of Tagetes. a. Proliferation of shoots after 40 days of incubation in cul-
ture; b, Rooting in isolated shoot; ¢, In vitro flowering after 2 months of incubation; and d,
In vitro-raised flowering plant after two and half months of transplantation.

became supraoptimal with the increased

BAP concentration for proliferating
shoots, as callus formation as well as
vitrification increased with increase in
the concentration of BAP. Therefore, in
the next experiment the strength of the
MS medium was reduced to half except
the sugar concentration which remained
3%. In half strength MS medium when 2
mg/l BAP was used for one week and
then subcultured in a lower concentra-
tion of 0.25 mg/l BAP, a good prolif-
eration of shoots with no intervening
callus and no vitrification of shoots was
found. Paques and Boxus'® have shown in
some species that media rich 1n mineral
nutrients like MS promote vitrification,
while half strength MS salts improved
plant development in carnation and
cucumber'>'® Ca 7-8 shoots developed

384

from one nodal segment in one month
after establishment. In the proliferation
medium the number of leaves formed
were less; so 10 mg/l AdS was added to
the MS medium resulting in good num-
ber and growth of leaves (Figure 1 a).
Roots also developed in the same MS
medium having 0.1 mg/l IAA within 7
days (Figure 1b). Flowering was
achieved when the shoots were allowed
to grow in the same nurturing medium
(Figure 1 c¢). After attaining a height of
8-10cm with 4-5 leaves, rooted
plantlets were transplanted in the steril-
ized potted soil and grown under glass-
house conditions. They grew well and
flowered within two to two and a half
months after transplantation. Yellow
coloured flowers appeared exactly like
their parent plants (Figure 1 d).

In the present investigation it has
been possible to regenerate and to
maintain F; sterile hybrids of marigold
through ussue culture. This would de-
crease the cost of production by reducing
unnecessary field maintenance of parental
vanetics and laborious crossing every year.
This is perhaps the first approach for in
vitro maintenance of F, hybrids of floricul-
tural crops. The present study will open a
new vistas for safe preservation of com-
mercially important steriie F; hybrids.
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