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EFFECT OF SOME PESTICIDES AND GRO\MTH REGULATORS ON
POLLEN GERMINATION AND TUBE GROWTIJIN VINCA ROSEA

K. JAGANMOHAN REDDY and P. NEELIMA
Depannrnt of Botany, Kakatiya University, Warangal-506009 (A.P.) India.

In vito studies with effect of three pesticides viz. Ecalux, Carbofuran & DDT and three growth
regulators viz.2,4-D, GA, and a new growth regulator Chamatkar (Mepiquat chloride) at diflerent
concentrations and durations were used to determine their interaition on germination ofpollen and

pollen tube elongation in a wild species of Vinco rosea. The response ofpollen was dilferent in
relation to concentration, duration of treatment and nature of chemical used. The results were

statistically analysed and discussed in detail.
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Introduction

The pollen tubes are perhaps, the most rapidly
growing unique andhaploid structures in the
plant world. Since, they are capable to grow
considerable length.in a short duration
under in vilro conditions. The development
of pollen rubes is a process of foremost
event in ferlilization, which determines the
germination potential of viable pollen. It is an

expression of differentiation and represents

one phase in a developmental process that
controls seed and fruit formation.

The germination process and
elongation of tubes are the outcome of
several biochemical processes operative
following incubation ofpollen in the $owth
medium. Most of these biochemical studies
concerning control ofthe two processes have

been carried olut in vitro germination of
pollen in diverse types of growth media.
Thus, large number.of pollen has been
successfully germinated under laboratory
conditions on relatively simple mediar. The
increased use of pesticides for insect, weed

and disease confol in the past two decades

has focussed attention on the adverse effects

of pesticides on all living organisms. The
chemical pesticides not only influence the
vegetative but the reproductive phase as well.
Similarly, the influence ofvarious growth
regulators and their increasing tgndency

in using in the agriculture has also become

necossity to biologists to see the adverse

effec,s particularly concemed with reproductive

phase. Keeping in view of the importance

of the chemical pesticides and growth
regulators in reproduction and also little
attention has been diverted to study their
effect on pollen germination andpollen hrbe
growth. The presbnl study has undertaken to
see the response ofpollen grains of Vinca
rosea in these chemical conditions.

Materials and Methods

Fresh pollen grains from mature anthers of
Vincd rosea were collected before anthesis
inpolythene bags from field and allowed to
dehisce in watch glass. These pollen grains
were used for in vitro pollen germination
and pollen tube growth studies. Brewbaker
and Kwacks mediunf was used for in vitro
pollen germination and tube growth studies.

The chemical pesticides viz. Ecalux,
Carbofuron and D.D.T and the growth
regulators 2, 4-D, GA, and Chamatkar
(Mepiquat chloride) were used following
concentrations of l, 5, 10, I 5, 20 and 25 ppm
for the present study. One ml each of these

were added to the Brewbaker and Kwaks
medium separately into cavity blocks and
pollen grains were dusted separately on the
medium to record the observations with
regard to the pollen germination and
elongation oftube growth at different time
intervals (%h; lh,2h & 3h) in various
concentrations of pesticides and growth
regulators separately. The germinated pollen
grains were mounted in. aniline blue for
observations. Average of 10 microscopic
fields were scored and the whole data was
analysed statistically.
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Fig. 1-8. ExplanationofFigs' 1-8 : Seetext'
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Results and Discussion

l.l. Ecalux : ln shorter duration (30min)
all concentrations of chemical pesticide was

found to be inhibitory on pollen germination.
and pollen tube growth compared to the

controls where it was 84.9O%oand 163.65 pm

iespectively (Fig. l). However, the lower
concentrations (1 & 5ppm) for longer
durations (2 & 3h) was found to cause most
effective stimulation compared to other
concenhations. The overall effect of pesticide
exhibited decreasing tendency in each
duration of treatment with the increase of
the concentration (Table 1).

1.2. Carbofuran : The Carbofuran inhibited
percentage of germination and pollen tube

growh when compared to the controls in all
the durations and concentrations (Table 1).

In this chemical treatrnent at 25 ppm in all
durations germination percentage and pollen

tube growth was profoundly reduced.
However, the maximum pollen germination

and pollen rube gowtlt (66.7 7% & 408.07 pm)

was observed at 5ppm after 3h. Formation of
spatula like stucture,at the end of pollen
ttrbe aqr'd two.pollen tubes (bisiphonous)

emerged from two opposite poles after 3h

at 5ppm (Figs.2 & 3).

1.3. D.D.T : In all durations at higher
concentrations (20 & 25ppm) the pollen
germination and pollen tube length reduced
gradually with increasing concentrations
(Table 2). The maximum pollen germination

percentage (39.45) and tube length (249 pm)
was noticed after 3h at lppm concentration
of the chemical against the controls where

itwas 109.22%,ofgermination md'1734.23 pm

length of pollen tube. Due to chemical
effect in some lower concentrations after 2h
thinning of the pollen tube was noticed

Gig.  ). The data clearly indicated that only
lower concentrations ( 1 & 5ppm) of longer
duration after 3h was found to cause
promotory effect on in itro polletgermination
and pollen tube growth.

2. Growth regulators :

2.1. Gibbereltic acid : The treated chemical

st'unulatedboth the percentage of germination

and' pollen tube growth'in specific
concentrationsand durations (Table 2)- At
1 ppm after 3h shows high pqrcentage of
piillen germination (98.22)'and luxuriant
pdllen tube growth (1996,.Um) as against
the controls whdre.it'wai 97.O2yo and
1098.62 pmrespectively (Fig. 5). In higher
concentrations after 30 min duration
the polleu tube growth was inhibited.The
increasing concentrations'and durations of
the GA, treaftnent increased the germination
but decreased the lenglh of the pollen tube.

2.2. Chamatkar : The higher concentrations

of the Chamatkar(20 & 25ppm) were more

effective for in vitrg pollen study. The
maximum germination (80.72%) and tube

length (489.68 pm) were obtained at 25pprn
after 3h compared to the control where it
was 95.32%" and 1080.82 pm respectively.
The enhanced pollen germination percentage

and tube growth was accompanied with
increased durations and concentrations of
the chemical(Table 3). Abnormalities like
bifurcation of pollen rube in 2h duration
treatment at 5ppm (Fig!. 6 & 7) and
interestedly shrinkage of cytoplasm as well
as a distinct nucleus also observed in rnapified
gerrninated pollen grain:dt l5ppm (Fig. 8).

2.3.2,4-D: It was evident from the Table 3

that 2,4-D slightly increased pollen
germination and tube elongation. In lower
concentration (Sppm) in all durations, where

as in higher concentrations (20 & 25ppm)
upto th the germination and tube elongation

was completely inhibited. The tip of the tube

bifurcated at 5ppm and protuberance at
middle ofthe tube at l0ppm for 2h duration
treatment.

From the above data it was clear
that the stimulation and inhibitory effect
of pesticides and growth regulators on the
percentage of germination and pollen tube
groqth was specific to individual chemical
used and concentration and duration of
treatment. Malik and Si4gh'reported the
promotory effect of CCU and COU on
pollen germination and tube growth in
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Traclescantia. They proposed that it may be
due to the suppression of GA, biosynthesis.
The sameopinionmay be ap,plicable nVinca
rosea also where GA, in high concentration
proved inhibittlry. In the present Study, a
new growth regulator, Chamatkar, inhibited
pollen tube growth at lower concentations
(l & 5ppm) for a longer durarion (3h) and
stimulation of tube length and germination
at high dose concentrations (15,20 &
25ppm) in Vinca rosea and, also as reported
ii Turnera subulatd.In the work of Silvaraj
and Muthakrishnans on the effect of growth
regulators (GA3, TIBA & CCC) on pollen
output and pollen germination of Co, papaya

and recorded that both pollen output and
germination were reduced. The elfect of
herbicide 2,4-D was more pronounced on
in vitro studies when compared with that of
GA, and Chamatkar in all concentrations and
durations considered in the present study.

It was also found that, the pesticides
have effected less in Vinca ro.sea with regard
to germination of pollen and tube growth
when compared with growth regulators.

Among the pesticides, D.D.T influence{
megre on in vitro studies than other two
pesticides of Ecalux and Carbofuran. It can
be concluded that germination of pollen
and tube growth are two distinct piocesses
differing in their sensitivity to different
concenhations of chemical pesticides and
growth regulators stqdied.
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