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opper is essential to life and health, its

deficiency and excess both cause adverse
effects.

To study the effect of zinc sulphate, 20
seeds of Vigna unguiculata (L.) Walp. var
Pusabarsati (cowpea) of Delhi were sown in
white-transparent polythene bags (35x25 cm)
containing garden soil and each bag wastreated
witha500 ml of different concentrations(0.001,
0.01, 0.1, 1, 10, 100, 1000 mg/ml) copper
sulphate immediately after sowing the seeds.
Thetreatment was given on every alternate day
till the life cycle of the crop. A set of control
plantswas a so grown s multaneously with only
water in the same quantity asthe treated sets.
Excess plants were removed after 15 days of
sowing leaving theidentical and healthy 5 plants
in each bag. There were 10 replicates of each
treatment. The observationsregarding mortality,
morphology, anatomy, phenology etc. were
recorded on every alternate day. After one
week of uniform flowering, successiveflowers
(viz. F, F-24, F-48, F-72 seriesi.e. open flowers
and the flower buds which require 24, 48, 72
hoursto open respectively) were plucked at the
same time after the dehiscence of anthers (in
openflowers). Viability of pollenwastested by
using 2,3,5-Triphenyl tetrazolium chloride
(Hauser and Morrison, 1964). Germination of
pollen grins of successive flowerswas studied
by standing-drop technique in an optimum
concentrations of sucrose as: 10% sucrose for
F-24 and F-48 series, 20% sucrose for F-72
series and 50% sucrose for F series. The
cultureswerethentransferred to amoist filtered

chamber, stored at room temperature (24-30°C)
having RH of 54% and in diffuse laboratory
light. The experiences 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 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 was
statically analyzed applying ‘t’ test.

Copper sul phate affected the germination
of seed of V. unguiculata. The treatment of
the lowest concentration of the heavy metal
showed 50.00% seed germination equal to that
in control, while only 10.50% was noted with
thetreatment of 2000 mg/ml. Copper sul phate
caused cent percent mortality with 1000 mg/
ml treatment. The treatment of 100 mg/ml of
copper sulphate showed the adverse effect on
the phenol ogy, as the result of which stopped
further flowering after one week of their
initiation.

Copper sulphate caused decrease in the
fertility of pollen of V. unguiculata (Table 1).
This proves the gametocidic behaviour of the
heavy metal. Though copper sulphate affected
the fertility of pollen of V. unguiculata,
however, it could not bring down to zero
percent which is essential for successful plant
breeding program (Table 1). Potentiality of the
germinability of pollen wasnoted in all the 4
series (Tables 2 and 3).

Banerji and Gangulee (1937) and
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