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1 bEfficacyrofthreé chemncal hybndxzmg agentsnz&ﬁiely, benzotrrazole ‘maleichydrazide (MH) and ethrel’
(ethephon) were tésted for inducing: pollensterility “and-hybrid: seed ‘production’ ya«mops:s{
. ntetragonoloba:(Var. Deshi): Various concentrations and treatménts'of allthe three chemicals induced'
pollen sterility ranging between 92-100%. Flaweting in treated plants was delayéd. However, these'
treatments causéd:significant reduction in the plant height, number of branches/plant number of
mﬂorescence/plam mﬂoreseencesnze and total yield/plant S !
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" Maleic hydrazide (1,2-dih ,6-pyridazine-
»  pollen grain dione; ‘C,HN,0 ,)isa plan vvtl‘lregulato hich disrupt
and itis ofqulte common occurrence m higher plants‘ Tt floral development Various concentrations of MH have
12 "”p'arncular lmportance ‘because of its practical  been used to delay flowering and mduce pollen sterility in
application in the production of hybrid seeds Sincemale  plants but with the reduction in yield. Maleic hydrazide
sterile lines are not always available in various crops, ~ was the first gametocnde used to mduce male stenllty in
artificial induction of male sterility by the use of chemicals
is ‘most convenient' ‘way for hybrid seed productlon
Chemicals capable of selectively m’hubntmg pollen’ e :
‘development and thus, :blocking male fertility are known "
as male gametocndes or chemical hybridizing agents .
(CHAs)**. These chemicals induce male sterility and have
unique potential for the development of hybrids dlrectly
“out of the elite germplasm without taking time and efforts
requnred for regresslvely back cross male sterility genes Sy
and fertility restorlng system o
: The newer generation of chemical hybridizing Ethrel or ethephon(2-Chloro-ethyl phosphonic
agents are found to be much useful with increasing better acid) is an ethylene generating synthetic compound which
selectwnty and effectiveness®. There are at least following  acts as a plant growth regulator. It has the unique property -
four classes of chemlcal hybndlzmg agents in the Current of releasmg ethylene in plant tissue. Ethrel is known to
literature: : - induce male sterility in some cropse.g. wheat'° " barley'Z
1. Plant-growth regulators ‘and substances that disrupt  and Okra®.
floral development % Metabollc mhlbltors 3. Inhibitors e e i SO
of microspore development. 4. Inhibitors of pollen fertility. G CI;CPQ—CHZ—g;Q"\ 2 M
riazole (C,H,N,),"a copper chielator which acts as e
an mhlb]t()l’ of mlcrOSpore development has recently“been
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at botanical garden, School of Life Sciences, Dr. B.R.
Ambedkar University, Agra. The plants, thus raised were
sprayed with aqueous solutions of 0.4, 0.6 and 0.8% (w/v)
benzotriazole (C;H,N.); 0.3, 0.4, 0.5% (w/v) maleic hydrazide
(C,H,N,0,)and 0.1, 0.2 and 0.3% (v/v) ethrel (2-Chloro-
ethyl phosphonic acid) at three different stages of
development. A group of 90 plants were sprayed a week
before the initiation of floral buds at pre-meiotic stage
(T,), whil€ leaving a group of 30 plants after first treatment
(T,), the remaining 60 plants were sprayed again at the
time of floral bud initiation stage (T,) and after leaving a
group of thirty plants receiving two sprays (T,). A group
of another 50 plants were sprayed with distilled water (T,),
20 ml of each solution was sprayed on one plant to run off.
Pollen fertility was tested at regular intervals with 1% TTC
(Tetrazolium chloride) in 0.15M tris HCl buffer at pH 7.8".
Data on plant height, number of branches, leaves,
inflorescence and size, days taken to first flowering, and
total yield/plant in treated and untreated plants were
collected and statistically analyzed. “
Results and Discussion ’
(1) Plant height - Effect of various treatments on plant
height is shown in Table 1. Foliar sprays with different
concentrations of benzotriazole effectively reduced plant
height (Figs.1 & 2). Similarly, one to two treatments with
0.3% and all the treatments with 0.4 and 0.5% maleic
hydrazide caused reduction in plant height (Fig.3).
Minimum reduction in plant height (105.5 cm) was observed
in plants treated once with 0.4 % benzotriazole (Table 1).
Maximum reduction in plant height (77 cm) was recorded
in plants sprayed with 0.3% ethrel (Fig.4). Reduction in
plant height by ethrel treatment has also been reported in
Vicia faba®.
(2) Number of branches /plant -The number of branches/
plant decreased with the increase in the concentration
and number of treatments of benzotriazole, MH and ethrel.
Maximum reduction in number of branches (6/plant) was
recorded in plants sprayed twice with 0.3% ethrel as
compared to control plants (12.6/plant) (Table 1). Reduction
in the number of branches per plant by MH treatment
have also been recorded in large number of crops?.
(3) Number of leaves /plant -The number of leaves/plant
decreased with the increase in treatments with
benzotriazole, MH and éthrel. The maximum reduction in
the number of leaves (32/plant) as recorded in the plants
treated twice with 0.3% ethrel as compared to 102.2 leaves/
control plants. Minimum reduction in the number of leaves
(69.1/plant) as recorded in the plants treated once with
0.3% maleic hydrazide (Table 1). The leaves treated with
benzotriazole were slightly affected as their margins turned
white, after 17-18 hours of spray. The leaves got shriveled
and also exhibited slight burning (Fig. 5). Reduction in

number of leaves/plant was recorded in Vica faba plants
treated with ethrel®.

(4) Number of Inflorescence/plant- All the CHAs sprayed
caused significant reduction in the number of
inflorescence/plant and the reduction was directly
proportional to-the number of treatments. ‘Maximum
reduction in the number of inflorescence (12 inflorescence/
plant) was recorded in the plants treated twice with 0.3%

- ethrel as compared to untreated plants producing 62.3

inflorescence/plant. Minimum reduction in the number of
inflorescence/plant was recorded in plants treated once
with 0.4% benzotriazole (Table 1).

(5) Size of inflorescence- The size of inflorescence was
significantly reduced by the treatment of all the three
chemicals (Figs. 6, 7 & 8). The maximum reduction in size
of inflorescence was recorded in the plants treated twice
with 0.3% ethrel (Fig. 8). Reduction in flower size in alarge
number of plants treated with maleic hydrazide has been
reported”. Minimum reduction in size of inflorescence was
recorded in the plants treated twice with 0.3 % maleic
hydrazide i.e 1.76 cm as compared to control plants (2.08
cm) (Fig. 7) (Table 1). :

(6) Days taken to first flowering - Different concentrations
of benzotriazole, MH and ethrel delayed flowering. Plants
sprayed with various concentrations of ethrel took more
number of days to first flowering (68.2 days) as compared
to benzotriazole and MH treated plants. The plants
sprayed once with 0.1% ethrel took 68.2 days for flowering
as compared to 23 days taken by control plants (Table 1).
Delayed flowering by ethrel and benzotriazole has also
been observed in Gossypium hirsutum's, Helianthus
annuus® and Vicia faba®. Delayed flowering by MH has
been observed in Capsicum annuum, Datura alba and
Ranunculus muricatus®.

Pollen Fertility - Foliar sprays with different
concentrations of benzotriazole effectively induced pollen
sterility ranging between 93-100% (Figs. 9 & 10). One to
two treatments with 0.3% and all the treatments with 0.4
and 0.5% maleic hydrazide induced complete pollen
sterility (Fig.11). On the other hand, all the treatments with
various concentrations of 0.2 and 0.3% ethrel induced
100% pollen sterility (Fig.12). The complete pollen sterility
has also been induced by treatments with ethrel in
Gossypium hirsutum'> and Ablemoschus esculentus'®.
Recently, complete pollen sterility by treatments with
benzotriazole has been induced in Helianthus annuus®,
Brassica juncea’ and Vicia faba®.

Total yield /plant - Total yield/plant was significantly
reduced by the treatments with all the chemicals used.
The maximum reduction in yield was recorded in plants
treated twice with 0.3% ethrel (76.46 g/plant) as compared
to control plants (284.8 g/plant) (Table 1). The reduction
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Figs. 1-5.Untreated and treated plants of Cyamopsis tetragonoloba. Fig.1. Untreated plant of Cyamopsis

tetragonoloba, Fig. 2. Plant treated with 0.8% benzotriazole, Fig. 3. Plant treated with 0.5% MH, Fig. 4. Plant treated

with 0.3% ethrel and Fig. 5. Plant treated with 0.8 % benzotriazole showing burning of leaves, Figs. 6-8. Inflorescence

of untreated and treated plants. Fig.6. Benzotriazole treated (a: untreated, b: 0.4,c: 0.6 and d: 0.8% treated), Fig. 7. MH

treated (a: untreated, b: 0.3%, c: 0.4% and d: 0.5% treated), Fig.8. Ethrel treated (a: Untreated, b: 0.1%, c: 0.2% and d:

0.3% treated), Figs. 9-12. Pollen grains (FCR test) of untreated and treated plants.480X, Fig. 9. Viable pollen of-
untreated plants, Fig. 10. Non-viable pollen of 0.8% benzotriazole treated plants, Fig.11. Non-viable pollen of 0.5%

MH, Fig.12. Non-viable pollen of 0. 3% ethrel treated plants.
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in total yield is largely because of the reduction in number
of fruits/plant. Reduction in the number of fruits and total
yield in Vicia faba plants treated with ethrel has been
reported®.

Thus, ethrel at higher concentration (0.3%) was
found to induce complete pollen sterility in Cyamopsis
_tetragonoloba but associated with significant reduction

in yield parameters. It is important to find out the suitable

gametocide or chemical hybridizing agent, appropriate

concentration, number of treatments and stage at which

sprays are to be made which will not only induce complete

pollen sterility without significantly reducing yield

parameters. From the foregoing observations it is quite

clear that single spray of lower concentration of

benzotriazole is quite suitable chemical hybridizing agent

for this crop.
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