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ABSTRACT
Foliar applications of 5, 10, 25, 50, 100, 200-200-1000, 1000-1000-5000 mg/ml 2,4-

Dichlorophenoxy acetic acid were made on 3 weeks old crop (pre-flowering stage) of
Phaseolus aureus Roxb. - Var. J -781 – Mung to find out the effect of 2,4-D on the physiology
of pollen of successive flowers (viz. F, F-24, F-48, F-72 series i.e. open flowers and the flower
buds which require 24, 48, 72 hours to open respectively). The observations on the
physiology of pollen were made after 3 weeks after treatment. Pollen viability  was tested by
using 2,3,5-Triphenyl tetrazolium chloride (Hauser and Morrison, 1964). An optimum
concentrations of sucrose (10% for F-24 series, 20% for F and F-48 series, 30% for F-72
series) were used for the germination of pollen of successive flowers.

Foliar applications of all the concentrations of 2,4-D above 100 mg/ml prevented the
flowering of P. aureus. None of the concentrations of 2,4-D could  suppress the cent
percent pollen fertility which is essential for the successful plant breeding program This
proves that the existing method i.e. chemical induction of pollen sterility fails  here. Hence
we have to find out an alternative method of plant breeding. All the concentrations of 2,4-
D above 25 mg/ml suppressed the germinability of pollen of all the 4 series. When there is
no germination of pollen than the transfer of the male gametes to the female does not take
place and the question of the seed-setting does not arises. Hence we should explore this
new method of plant breeding which is very economical one. Foliar application of 25 mg/ml
2,4-D inhibited the germination of pollen as well as tube of all the 4 series of P. aureus. The
treatment of 25 mg/ml 2,4-D caused 35.000.20, 42.400.25, 36.480.28, 04.290.05%
germination of pollen in F, F-24, F-48, F-72 series respectively against 65.440.28, 86.000.48,
80.490.38, 14.320.09% pollen germination in F, F-24, F-48, F-72 series respectively in
control. The said concentration caused 426.364.00, 566.735.40, 432.284.10, 076.800.75
m pollen tube length in F, F-24, F-48, F-72 series respectively against 760.827.48,
1010.369.48, 850.158.37, 256.002.40 µm pollen tube length in F, F-24, F-48, F-72 series
respectively in control. This proves that the pollen is highly sensitive and acts as an ideal
indicator of pollution. Pollen of F-24 and F-48 series produced higher percentage of
germination with the longer tubes than F series confirming the use of pollen  of F series is
not ideal for pollen storage and their subsequent use in plant breeding program.
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INTRODUCTION
In recent years (Salgare, 2001a) the

importance of gaining a knowledge on the ger-
mination potential of pollen in the bud stage of
floral development has been realized, because
of its possible applications in pollen storage and
its subsequent use in plant breeding program.
This is a new line of study and further work
therein is likely to help in solving certain prob-
lems in hybridization.

MATERIAL AND METHODS
Seeds of Phaseolus aureus Roxb. - Var.

J -781 – Mung were obtained from the
authorized dealers and were sown in the garden
soil at the Institute of Science, Mumbai. Foliar
applications of 5, 10, 25, 50, 100, 200-200-1000,
1000-1000-5000 mg/ml 2,4-Dichlorophenoxy
acetic acid were given to 3 weeks old crop (at
pre-flowering stage) of P. aureus by an air-
compressor. After 3 weeks of treatment
successive flowers (viz. F, F-24, F-48, F-72
series i.e. open flowers and the flower buds
which require 24, 48, 72 hours to open
respectively.) were plucked at the same time
after the dehiscence of anthers (in open
flowers). Pollen viability was tested by using
2,3,5-triphenyl tetrazolium chloride (Hauser and
Morrison, 1964). An optimum concentrations
(10% for F-24 series, 20% for F and F-48 series,
30% for F-72 series) of sucrose were used for
the germination of pollen of successive flowers.
Pollen grains were incubated soon after the
dehiscence of anthers. The cultures were then
transferred to a moist filter chamber, stored at
room temperature (26-31C) having RH 57%
and in diffuse laboratory light. The experiments
were run in triplicate and average results were
recorded. Observations were made by 24 hours
after incubation. For each experiment a random
count of 100 grains was made (from different
fields on the slide) to determine the pollen
viability and germination. For measurement of
length of pollen tubes, 50 tubes were selected
randomly and measured at a magnification of

100x. The data obtained is statistically analyzed
applying ‘t’ test.

RESULTS AND DISCUSSION
For the successful plant breeding pro-

gram it is necessary that the pollen fertility
should be brought down to zero%. Foliar foliar
applications of all the concentrations of 2,4-D
above 100 mg/ml suppressed the flowering of
Phaseolus aureus Roxb. - Var. J -781 – Mung.
Gametocidic effect of 2,4-D was noted in the
present investigation (Table 1).  For the suc-
cessful plant breeding program it is necessary
that the pollen fertility should be brought down
to zero percent as per the existing method i.e.
chemical induction of pollen sterility. In the
present investigation chemical induction of pol-
len sterility failed here. Hence we have to find
out the alternative method of plant breeding. It
should be pointed out that all the concentra-
tions of 2,4-D above 25 mg/ml suppressed the
germinability of pollen of all  the 4 series inves-
tigated of P. aureus even after 3 weeks of
treatment (Tables 2 and 3). When there is no
germination of pollen the question of the trans-
fer of the male gametes to the female gameto-
phyte does not arises. Hence instead of sup-
pressing the pollen fertility we should suppress
the germinability of pollen with such a low con-
centrations of the gametocide which is very
economical and less danger of pollution too.

Present investigation also proves that the
use of pollen of F series as per the existing
method for pollen storage and their subsequent
use in plant breeding program is not justified,
because the higher percentage of the germi-
nation of pollen with the longer tubes were noted
with the pollen of F-24 and F-48 series than F
series. Present investigation also proves that
the chemical weed control is not justified since
even such a low concentration (50 mg/ml) of
the herbicide suppressed flowering permanently
even after 3  weeks of the treatment. There is
no weed which can be killed by such a low
concentration of 2,4-D.
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Table 1. Effect of foliar application of 2,4-D on pollen fertility of successive
flowers of Phaseolus mungo Roxb.

(Tested 3 weeks after treatment)
(Values given are mean  SE of 100)

% Pollen Fertility

Conc.          F      F-24     F-48     F-72
005 86.270.33 86.250.49 86.500.27 86.300.39
010 80.600.40 78.400.27 78.400.41 75.480.35
025 65.110.32 65.160.30 64.390.33 63.250.30
050 44.500.21 44.000.25 43.270.28 42.000.20
100 30.260.25 30.840.28 30.150.20 30.810.32
200      nf       nf        nf        nf
C 86.340.49 86.000.45 86.340.40 86.340.42

C, pollen fertility in control; Conc., concentrations of 2,4-D in  mg/ml; nf, no flowering.

Table 2. Effect of foliar application of 2,4-D on pollen germination of successive
flowers of Phaseolus mungo Roxb.

(Tested 3 weeks after treatment)
(Values given are mean  SE of 100)

% Pollen Germination

Conc.          F      F-24     F-48     F-72
005 60.550.30 80.470.39 72.050.33 10.000.09
010 46.310.29 60.380.42 50.130.20 06.450.06
025 35.000.20 42.400.25 36.480.28 04.290.05
050        ng       ng      ng      ng
100        ng       ng      ng      ng
200        nf       nf      nf      nf
C 65.440.28 86.000.48 80.490.38 14.320.09

C, pollen germination in control; Conc., concentrations of 2,4-D in mg/ml; nf, no flowering; ng,
no germination.

Table 3. Effect of foliar application of 2,4-D on pollen tube growth of successive
flowers of Phaseolus mungo Roxb.

(Tested 3 weeks after treatment)
(Values given are mean  SE of 50)

 Pollen tube growth in m

Conc.          F      F-24     F-48     F-72
005 700.256.76 845.008.25 768.327.50 200.561.65
010 541.705.24 720.257.08 614.005.87 105.420.93
025 426.364.00 566.735.40 432.284.10 076.800.75
050      ng         ng        ng       ng
100      ng         ng       ng       ng
200      nf         nf       nf       nf
C 760.827.48 1010.369.48 850.158.37 256.002.40

       F-48

C, pollen tube growth in control; Conc.,  concentrations of 2,4-D in mg/ml; nf, no flowering; ng, no
germination.
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Pollen  germination and tube elongation
are two distinct processes differing in their sen-
sitivity to different concentrations of  the her-
bicide was also confirmed with this extensive
work (Tables 2, 3). However, Nair, Nambudiri
and Thomas7 stated that it has been significant
that the optimum percentage of germination and
tube length were attained in the same growth
medium. With the present work as well as the
extensive work of Salgare10-41, Salgare and
Theresa Sebastian42-44 it could be concluded
that the observations of Nair, Nambudiri and
Thomas (1973) are superficial and misleading.

Present investigation proves that pollen
development and activity are more sensitive in-
dicators of adverse factors in the botanical en-
vironment and the use of an entire vascular
plant as an indicator of pollution is a very crud
method and rather a wrong choice. There is
no evidence of any entire vascular plant exhib-
iting this much degree of sensitivity. This is very
clearly confirmed in the present critical review
(Tables 1-3). Extensive work of Salgare11-41,
Salgare and Theresa Sebastian42-44 also
supports the present findings.
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