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at botarical gardcrL School of Life Sciences, Dr. B.R.
Ambedkar University,69r". The plants, thus raised were
spralrd with aqrmus solutions of 0.d 0.5 and 0.8% (dv)
bormiab (cr{N) ; 0.3, 0.4, o.So/o(wtu) maleic hydrzide
(C.H.NrO) and0. l, 0.2 and 0.3% (v/v) ethrel (2{hloro.
ethyl phosphonic acid) at three different stages of
development Agoup of90 plants were sprayed a week
before thc initiation of floral buds at prc-meiotic stage
(fr), \rfiildt&rrilirg a group of30 ptars aifter fint trearnent
(t,), the remaining 60 plans were sprayed again at the
time of floral bud initiation stage (l) and after leaving a
gloup of thirty plants receiving two sprays Or). A grouR
ofanodrer 50plan$ rvere sprayed with distitled-water (T),
20 ml ofeachsolution was sprayed on on€ plant to run off.
Pollen fertility was tested at regular intervals with I % TTC
(Terazolium chloride) in0.l5M tris HCibuflhatpH 7.8ra.

Data on plant heigh! number ofbranches, 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
(l) Planl leight - Effect of various treatments on plant
height is shown in Table l. Foliar sprays with different
concentrations of benzotriazole effectively reduced plant
height (Figs.l & 2). Similarly, one to two treatments with
0.3o/o and all the treatments with 0.4 and 0.5% maleic
hydrazide caused reduction in plant height (Fig.3).
Minimum reduction in plant height ( 1053 cm) was observed
in plants treated once with O.4%obenmtnazole (Table l).
Ma,rimum reduction in plant height (77 cm) was recorded
in plans sprayed with 0.3% ethrel (Fig.4). Reduction in
plant height by ethrel treatment has also been reported in
lticiaJabd.
(2) Number ofbranches /plant -The numberofbrancheV
plant decreased with the increase in the concentration
and numberoftreatrnents ofbenzotriazole, MH and ethrel.
Maximum reduction in number of branches (6/plant) was
recorded in plants sprayed twice with 0.3% ethrel as

compard to contol plants ( I 2.6/plant) (fabb I ). Reduction
in the number of branches per plant by MH treatm€nt
have also been recorded in large number ofcrops2.
(3) Number of baves /plant -The number of leaves/plant
decreased with the increase in treatments with
benzotriazole, MH and ethrel. The maximum reduction in
the number of leaves (3Zplant) as recorded in the plants
seald twice with 0.3% ethrel as compared to 102.2 leaves/
control plants. Minimum reduction in thenumberofleaves
(69.1/plan$ as recorded in the plans feated once with
0.37o maleic hydrazide (Table I ). The leaves treated with
benzotriazole were slightly affected as their margins tumed
white, after l 7-1 8 houn ofspray. The leaves got shriveled
and also exhibited slight buming (Fig. 5). Reduction in

number of leaveVplant was recorded in VicafabapluB
ueated with ethrelt.
(4) Number of l4fiueserce/plant-All theCHAs spralad
caused significant reduction in the number of
inflorescence/plant and the reduction was directly
proportional to'the number of treatments:'Morimum
reduction in the number of inflorescence ( 12 inflorescence/
plant) was recorded in the plants treated twice with 0.3%

' ethrel as comparcd to untrcated plants producing 62.3
inflorescence/plant Minimum reduction in the numberof
inflorescence/plant was recorded in plans treated once
with 0.4% benzotiazole (table I ).
(5) Size of inflorescence- The size of inflorescen@ was
significantly reduced by the trcatment of all the three
chemicals (Figs. 6 7 & 8). The maximum reduction in size
of inflorescence was recorded in the planB treated twice
with 0.3% ethel (FiS 8). Reduction in flower size in a large
number of plants heated with maleic hydrazide has been
reported2. Minimumreduction in size ofinflorescence 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)(Fis 7) (Table l).
(6) Drys talcen to Jirst flowe ring - Different concentrations
of benzotriazole, MH and ethrel delayed flowering. PlinS
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 6iflowering
as compared to 23 days taken by control plants (Table l).
Delayed flowering.by ethrel and benzotriazole has also
been observed in Gossypium hirsutumt5, Helianthus
annuu{ and Vicialabd. Delayed flowering by MH has
been observed in Capsicam annuum, Datara alba and
Ranunculus muricatui.
Pollen Fertility : Foliar sprays with different
concentrations of benzotriazole effectively induced pollen
sterility ranging between 93-100% (Figs. 9 & l0). One to
two treatments with 0.3% and all the treatments with 0.4
and 0.5Yo maleic hydrazide induced complete pollen
sterility (Fig.l l). On tlre other hand, all the treatrnents with
various conceiitihtions of 0.2 and 0.3o/o Ethrei induced
100% pollen sterility (Fig.l2). The complete pollen stuility
has also been induced by treatments with ethrel in
Gossyp ium hirsutumt 5 and A b le moschus e scttlentust6.
Recently, complete pollen sterility by treatments with
benzotriazole has been induced in Helianthus annuuf ,
B rass ica j unced and Vic ia fa b d.
Total yield /ptant - 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 0.37o *hrel (76.a6 glplantl as compared
to control plants (284.8 g/plant) (Table l). The reduction



J. Phytol. Res. l9(2): l9l-195,2006 193

Figs. l-S.Untreated and heated plants of Cyamopsis tetragonoloba. Fig.l. Untr9al9q,,plant of Cyamopsis

teiagonoloba,Fig.2.Plantteatea witfr O.SX t erlzotiazole,Fig. 3. Plant treated with 0.5o MH,Fig. 4. Plant treated

witnT.ynethrel aidFig. 5. Planttreatedwith 0.8 ohberzotiazole showingbuming ofleaves, Figs. GS.Inflores_c9lg:

of untreated and treatedlhnts. Fig.6. Benzotiazole treated (a: untreated, b: 0.4,c: 0.6 and d: 0.8Yo treated), Fig' 7. MH

teated(a:untreated,b: O.3oh,",O2oloanaa:0.5Yotreated),Fig.S.Ethreltreated(a:Untreated,b.:0.1%o,c:0.2o/oandd:-
0.3o/o treated), Figs. 9-12. pollen grains (FCR test) of untreated and treated plants.480X, Fig. 9. Viable pollan of
untreated plants, Fig. to. Non-viabG pollar of 0.8Yobenzotiazole treated plants, Fig.l1. Non-viable pollen of 0.5%

MH, Fig. 12. Non-viable pollen of 0. 3o/o ethreltreatedplants.
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in total leld is largely because ofthc reduction in number

of fruitVplant. Reduction in the numberof fruits and total
yield in hcia taba plants treated with ethrtl has been

reportedE.

Thus, ethrel at higher concentration (0.37o) was

found to induce complete pollen sterility in Cyamopsis
tetragonolobo but associated with sigrificant 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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