J. Indian bot. Soc.

Vol. 90 (1&2) 2011 : 139-141

EFFICACY OF A NOVEL ESTER AZETIDINE 3-CARBOXYLATE
AS A CHEMICAL HYBRIDIZING AGENT FOR
BRASSICA JUNCEA (L.) CZERN & COSS.

S.V.S. CHAUHAN', H.K. GUPTA’ AND VANDANA SINGH °
"Academy of Life Sciences,
8/13 I Kaushalpur Bye Pass Road, Agra-282005
’Department of Botany, School of Life Sciences,

Dr. B.R. Ambedkar University, Agra-282002
’SERC Division, Department of Science and Technology,

The chemicals which inhibit the
development of gametes are known as
gametocides or chemical hybridizing agents
(Cross and Schulz 1997). Since these
chemicals induce appreciable degree of male
sterility without affecting female fertility
thereby guaranteeing that seed-set in the
treated plants is not due to self-pollination.
Chemical hybridizing agents are of
considerable importance in plant breeding
where large scale cross-pollination of crops in
required for the production of hybrid seed
stock. There are large number of new
generations of chemical hybridizing agents
(CHAs) which are much useful with
increasingly better selectivity and effectiveness
(Cross and Schulz 1997, Chauhan et al. 2007).
There are at least four classes of CHAs in
current literature. One of such class of CHAs
belong to the inhibitors of pollen fertility and a
novel ester azetidine 3-carboxylate (A3C)
belongs to this group. It has been effectively
used to induce male sterility in wheat by Cross
and Ladyman (1991) and Kofoid (1991).
However, this CHA has not been tested so far
in Brassica juncea for inducing male sterility.
Present investigation has been under taken to
test the efficacy of azetidine 3-carboxylate on
Brassica juncea for inducing male sterility and
possible use of male sterile plants in hybrid
seed production.

Present experiment was conducted at
the Botanical Garden, Department of Botany,
School of Life Sciences, Khandari campus, Dr.

New Delhi-110016

B.R. Ambedkar University, Agra. The seeds of
Brassica juncea (L.) Czern and Coss Var. Pusa
bold were sown in a randomized row design,
maintaining a distance of 35 cm between two
rows. A group of sixty plants were sprayed
once with 1, 2 and 3 ppm aqueous solutions
just before floral bud initiation (T,). Leaving
thirty plants after first spray, the other thirty
were spayed again (T,) with these solutions at
the time of floral bud initiation. A group of
thirty plants were sprayed with distilled water
to serve as control (T,). A drop of wetting agent
(Triton-X) was added to all the solutions.

Pollen viability of treated and untreated
plants was checked at regular intervals
throughout flowering with the help of 1%
tetrazolium chloride (TTC) in 0.15 M Tris-HC1
buffer at pH 7.5 after the procedure of Hauser
and Morrison (1964). The average of the
pollen fertility tested throughout flowering has
been presented.

Data on plant height at maturity,
number of branches/plant, number of
leaves/plant, days taken to first flowering,
number of fruits/plant, fruits size, number of
seeds/siliqua, 100 seed weight and total
yield/plant were collected in treated and
untreated plants and analyzed using ANOVA
test.

Plants treated with various concentra-
tions at different stages of development
exhibited changes in the morphological
features, yield parameters and pollen viability.
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Table 1. Effect of azetidine 3-carboxylate on morphological and reproductive parameters in Brassica Juncea

- ) . CD value
Parameters Treatments Azetidine 3-Carboxilate ot
1.0ppm 2.0ppm 3.0ppm 5% level
Plant height (cm) T, 108.5+1.3 90.7+3.2 87.5+2.1 12.1
T, 100.2+2.1 88.3+1.8 85.6+1.0
T, 118.0+2.0
Number of T, 35.0+£2.5 33.4+1.2 28.142.0 5.9
branches/plant $ 32.2+1.3 ig.gﬂ. (1) 25.2+1.8
Number of T, 72.043.8 68.5+3.9 58.6+2.0 6.2
leaves/plant $ 70.5+1.8 57.3+3.0 55.1£1.0
) 98.6+1.2
Days taken to first T, 48.2+1.8 49.0+2.7 52.0£1.9 4.0
flowering % 49.8+1.7 jg.gﬁ.(z) 54.1+1.0
0 . .
Pollen sterility (%) T, 97.241.5 100.0+0.0 100.0+0.0 1.7
T, 100.0£0.0 100.0+0.0 100.0+0.0
T, 10.3+2.2
P Pl e mma |
fruits /plant 2 e P e
T, 258.343.0
Fruit /Size (cm T 5.9+1.7 5.6+1.5 4.5£2.5 0.2
(cm) T, 4429 50438 4.4+4.6
T, 6.0+0.36
Number of seeds/pod T, 14.2+1.8 13.0+2.7 11.7+1.9 0.5
% 12.8+1.7 12.545.2 10.8£1.6
o 14.8+2.1
Total yield (g) T, 16.0+2.3 15.4+1.3 12.5.214.2 5.8
% 14.7£3.2 14.1+4.3 10.9£3.6
\ 25.2+1.26
100 seed weight (g) T, 0.68+0.05 0.60£0.09 0.53+0.04 0.3
T, 0.63+0.02 0.58+0.01 0.48+0.03
T, 0.700.06

The treated plants exhibited significant
reduction in their height, number of branches/
plants, number of leaves/plants, number of
siliqua/plant, fruit size, number of seeds/
siliqua, total yield/plant and hundred seed
weight (Table 1). The reduction in all these
morphological and yield parameters increased
with the increase in the concentration and
number of treatments. The plants sprayed twice
with 3 ppm solution of A3C showed a
significant reduction in all these parameters as
compared to those of control plants (Table 1).
On the other hand, the treated plants
took more days for first flowering as compared
to untreated plants. Plants sprayed twice with 3
ppm A3C took maximum days (54.1) for first

floral initiation as compared to only 48.2 days
taken by plants sprayed only once with 1 ppm
solution. The control plants showed flower
initiation only after 43 days.

All the treatments with A3C were found
to be effective in inducing pollen sterility
ranging between 97.2100%. The plants
sprayed only once with 1 ppm solution of A3C
showed 97.2% sterility. On the other hand,
treatments with 2 and 3 ppm A3C were
effective in inducing complete (100%) pollen
sterility. This sterility lasted throughout
flowering. However, sterility induced by lower
concentration declines with age (Table 1).

It is evident from the present findings
that all the treatments with 2 and 3 ppm A3C
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induced complete pollen sterility but caused
significant reduction in plant growth as well as
in yield parameters. However, it was encoura-
ging to note that plants sprayed only once with
1 ppm azetidine-3-carboxylate induced
appreciable degree of pollen sterility (97.2%)
and these plants exhibited insignificant
reduction in yield parameters. These plants can
be exploited for hybrid seed production.
However, A3C should be carefully used due to
its toxicity to both human beings and animals.
Cross and Ladyman (1991) and Kofoid (1991)
have also effectively induced male sterility in
wheat. Several other CHAs (benzotrizole, surf
excel, ethrel, GA3, nirma, pendimethylin,
maleic hydrazide, arsenic trioxide and sodium
arsenate) have been used to induce complete
pollen sterility in Brassica juncea ( Chauhan
and Singh 2002, Chauhan et al. 2003, Singh
and Chauhan 2001, 2003, 2004, Lavania and
Chauhan 2006, Chauhan et al. 2007 and
Chauhanetal. 2010).

REFERENCES

Chauhan SVS & Singh V 2002. Detergent induced male
sterility and bud pollination in Brassica juncea L. Crzen
& Coss. Curr. Sci. 82(8)918-920.

Chauhan SVS, Agnihotri DK & Singh V 2007. Some
new male gametocides-A Review. In: Chauhan SVS,
Rana A & Chauhan Seema (eds). Plant Reproductive
Biology and Biotechnology. Aavishkar Publishers,

Distributors, Jaipur. Pp. 210-221.

Chauhan SVS, Gupta HK & Singh V 2010. Sodium
arsenate-Ametabolic inhibitor used as a chemical
hybridizing agent for Barssica juncea (L.) Czern &
Coss. Inter. J. Plant Reprod. Biol. 2 (1) 93-98.

Chauhan SVS , Singh V, Chauhan S & Chaudhary M
2003. Surf excel-Apotential chemical hybridizing agent
for some important crops. In: Singh VP (ed.) The Proc.
National Symposium Biosciences: Impact and
Relevance. Pp.1-17.

Cross JW & Ladyman JAR 1991. Chemical agents that
inhibit pollen development: tools for research. Sex. Plant
Reprod. 4235-243.

Cross JW & Schulz PJ 1997. Chemical induction of male
sterility. In: Shivanna KR & Sawhney VK (eds.). Pollen
Biotechnology for Crop Production and Improvement.
Cambridge University Press, London. Pp 218-236.
Hauser EJP & Morrison JH 1964. The cytochemcial
reduction of nitro blue tetrazolium as an index of pollen
viability. Am. J. Bot. 51(7)748-752.

Kofoid KD 1991. Selection for seed-set in a wheat
population treated with a chemical hybridizing agent.
Crop Sci. 31277-281.

Lavania M & Chauhan SVS 2006. Efficacy of three
chemical hybridizing agents in Brassica juncea var. Pusa
bold. J. Cytol. Genet. 7 (NS) 141-148.

Singh V & Chauhan SVS 2001. Benzotriazole-A new
chmical hybridizing agent for Brassica juncea L. J.
Cytol. Genet. 2 81-83.

Singh V & Chauhan SVS 2003. Bud pollination and
hybrid seed production in detergent induced male sterile
plants of Brassica juncea (L.) Czern & Coss. Plant
Breed. 122 (5)421-425.

Singh V & Chauhan SVS 2004. Evaluation of three
chemical hybridizing agents in Brassica juncea L.
Brassica 6 (3&4)71-73.



	Page 1
	Page 2
	Page 3

