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Effect of imidacloprid seed treatment on growth, yield, seedling vigor and biophysical parameters in
cotton (Gossypium spp.) genotypes

ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

A field experiment was conducted under rainfed
condition at ARS Dharwad Karnataka to test the
effect of imidacloprid seed treatment (10g/kg
seeds) on seedling vigor, growth, physiological and
biophysical parameters in three cotton genotypes
(DHH-11an intrahirsutum hybrid, DHB-105 an in-
terspecific hybrid and Sahana a hirsutum variety).
Seed treatment increased the seedling vigor, leaf
area, specific leaf weight, leaf nitrate reductase
activity, leaf chlorophyll content, rate of photosyn-
thesis, stomatal conductance, rate of transpiration
and seed cotton yield compared to untreated treat-
ments. Seed treatment also helped in controlling
sucking pests up to 45 days after sowing compared
to the untreated control. Among the genotypes,
maximum increase in seedling vigor, rate of pho-
tosynthesis, stomatal conductance, rate of tran-
spiration was found in DHH-11, followed by DHB-
105 and least in Sahana. It is inferred that
imidacloprid treatment was efficient in increasing
the seedling vigor and growth and controlled the
incidence of early sucking pests, which improved
the physiological and biophysical parameters as
compared to untreated treatments. The practice
of imidacloprid seed treatment was highly cost ef-
fective.

IntroductionIntroductionIntroductionIntroductionIntroduction

Intensive cotton production in India requires 10-
12 sprayings of pesticides, depending on the duration
of the genotypes. Three to four sprays are required to
control sucking pests alone.  Jassids are regular, seri-
ous and most important sucking pests of cotton caus-
ing leaf damage, reddening, stunted growth, delayed
maturity, lowered productivity and loss in yield.  Spider
mites feeding on leaf tissues and injecting phytollekins
on host plants are ranked sometimes next to Helicoverpa
in USA and within first five or six in India.  These pests
occur in dry weather causing yellowing and reddening
of leaves, premature abscission, affecting yield and
quality directly (Balasubramanian, 1980).  Aphids and
thrips are important sucking pests and often assume
serious proportions all over India.

Imidacloprid 70 WS is a seed dressing formula-
tion of an insecticide used for the management of suck-
ing pests.  This insecticide belongs to chloro-chotinyl
group and controls sucking pests of cotton viz., thrips,
aphids and jassids of cotton up to 45 days after sow-
ing.  With this background, studies were undertaken to
evaluate imidacloprid for control of sucking pests in
both hybrids and variety and to assess the effect of the
chemical on some aspects of crop physiology.

Experimental procedureExperimental procedureExperimental procedureExperimental procedureExperimental procedure

A field experiment was conducted during mon-
soon 2001-02 at Agricultural Research Station,
Dharwad, Karnataka, India. Three cotton genotypes
having different morphological characters were sown
as main plots and seed treatment [with or without
imidacloprid] as subplots, with four replications.

Seedling vigor index was determined following
the method of Abdul Baki and Anderson (1973).  Leaf
area per plant was determined by the formula sug-
gested by Ashley et al. (1963).  The specific leaf weight
or the leaf thickness was determined as leaf dry weight/
leaf area and expressed as mg dm-2.  Measurement of
rate of photosynthesis, transpiration and stomatal con-
ductance were made on the top fully expanded leaf,
using portable photosynthesis system (LI-COR 6400).
These measurements were made between 10.00 am
to 12.00 noon.  Leaf chlorophyll content and nitrate
reductase activity in vitro was assayed in leaves follow-
ing Hiscox and Israeltam (1979) and Saradhamabal
et al. (1978) respectively.  Sucking pests and beneficial
insect counts were made on twenty-five randomly se-
lected plants in each plot.  The number of fully opened
bolls and damaged open bolls were counted in five
tagged plants of each treatment.  Seed cotton yield/ha
was determined from the net plot from several pick-
ings.

Results and DiscussionResults and DiscussionResults and DiscussionResults and DiscussionResults and Discussion

The data on seedling vigor index (SVI), leaf area
and specific leaf weight (SLW) in response to seed treat-
ment and untreated control are presented in Table 1.
SVI differed significantly among genotypes, treatments
and their interaction. Irrespective of treatments, DHH-
11 gave significantly higher seedling vigor index (1002)
over other genotypes. SVI was lowest in Sahana (840.5).
Imidacloprid seed treatment increased the seedling
vigor index significantly (954.7) compared to the un-
treated control (896.3). The interaction effect of geno-
types and treatments indicated that DHH-11 recorded
highest SVI with treated seed (1021) and Sahana re-
corded the lowest under untreated control (802).

Significant differences occurred for leaf area
among genotypes, treatments and their interaction.
DHH-11 produced a significantly higher leaf area
(17.39 dm2/pl.) over other genotypes. DHH-11 re-
corded highest leaf area with treated seed (18.46 dm2)
and the lowest value was recorded by Sahana with
untreated seed (13.49 dm2).  Leaf area indicates the
size of the assimilatory portion of a plant.  In the early
stage the sucking pests are low in seed treated plots
and by this the leaf growth was good as compared to
untreated. Seed treatment had a significant effect on
SLW in all the genotypes.  DHB-105 produced a sig-
nificantly higher SLW (1072.8 mg/dm2) over other geno-
types and the lowest SLW was recorded in Sahana (930
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mg/dm2). SLW increased significantly from 956.7 mg/
dm2 in untreated plants to 1059.9 mg/dm2 in treated
plants. DHB-105 produced its highest SLW with treated
seed (1041.7 mg/dm2) and Sahana recorded the low-
est with untreated seed (879.8 mg/dm2).  SLW is con-
sidered as a measure of leaf thickness and are more
sensitive to environmental changes (Hunt, 1982).  In-
crease in leaf thickness and the area of mesophyll cells
available for gas exchange have been proposed as
mechanisms by which plants adapt to salinity changes
(Longstrength and Nobel, 1979).

Biophysical parametersBiophysical parametersBiophysical parametersBiophysical parametersBiophysical parameters
The data on biophysical parameters viz., the rate

of photosynthesis, stomatal conductance and transpi-
ration are presented in Table 2.  A significant differ-
ence was observed in photosynthesis among genotypes,
treatments and their interaction. Irrespective of treat-
ments, significantly higher rates of photosynthesis
(25.59 m mol/m2/s) were recorded on DHH 11 over
other genotypes. The lowest rate of photosynthesis was
recorded in DHB-105 (22.62 m mol/m2/s).   Seed treat-
ment had a significant effect on photosynthesis. It in-
creased the rate of photosynthesis from 21.03 mol/
m2/s in untreated plants to 26.84 mol/m2/s in plants
treated with imidacloprid.  The enhancement in the rate
of photosynthesis would have been due to increase
seedling vigor and less damage due to sucking pest.
Changes in stomatal conductance followed the trend
of rate of photosynthesis.  Among the genotypes, sto-
matal conductance was the maximum in DHH-11 (0.15
mmol/m2/s) followed by DHB-105 and Sahana.  Seed
treatment enhanced the stomatal conductance signifi-
cantly, in all the genotypes.  The stomatal conductance
was more in treated plants (0.12 mmol/m2/s) compared
to untreated ones (0.06 mmol/m2/s).  The reduction in
photosynthesis is attributed to reduction in stomatal
conductance (Brungnoti and Lauteri, 1991).  The rate
of transpiration was highest in DHH-11 (3.88 mmol/
m2/s) and was least in DHB-105 (1.81 mmol/m2/s).
Irrespective of genotypes imidacloprid seed treatment
increased the rate of transpiration (3.00 mmol/m2/s)
significantly compared to untreated plants (2.12 mmol/
m2/s).  The lower rate of biophysical parameters in
untreated plants may be due to the damage caused by
the sucking pest.

Chlorophyll contentChlorophyll contentChlorophyll contentChlorophyll contentChlorophyll content
Significant differences were observed in total chlo-

rophyll content, (Chlorophyll-a and Chlorophyll-b)
among the genotypes, seed treatment and their inter-
action (Table 3).  DHH-11 had the highest total chloro-
phyll content, while Sahana had the lowest.  Irrespec-
tive of genotype, imidacloprid seed treatment increased
the total chlorophyll content (1.20 m/g/fresh weight)
compared to untreated plants (1.10 m/g/fresh weight).
Chlorophyll-a and -b followed the trend of total chlo-
rophyll content.  The chlorophyll content is known to
influence the rate of photosynthesis and in turn influ-
ence growth and development of cotton (Karasichdova

et al., 1989).  Bharadwaj et al. (1988) reported that
cotton genotypes with higher specific leaf weight had
higher chlorophyll content.

Nitrate reductase activityNitrate reductase activityNitrate reductase activityNitrate reductase activityNitrate reductase activity
The data on NR activity is presented in Table 4.

Significant differences were observed in NR activity for
genotypes, treatments and their interaction. NR activity
was highest in DHH-11 (79.68 mg NO2/g fresh weight)
over other genotypes. Lowest NR activity was recorded
in Sahana (70.19 mg NO2/g fresh weight).
Imidaclorprid seed treatment had a significant effect
on NR activity.  In treated plants the activity was 76.30
mg NO2/g fresh weight.  While untreated plants showed
73.47 m g NO2/g fresh weight.  NR activity was high-
est in treated DHH 11 plants (80.98 mg NO2/g fresh
weight) and the lowest in untreated plants of Sahana
(68.97 mg NO2/g fresh weight).  Nitrate reductase is
the first and most important enzymes in the nitrogen
metabolism of the plant.  In the leaves nitrate reduc-
tion is closely associated with photosynthesis.  It is be-
lieved that the reduction of nitrite to nitrate by nitrate
reductase activity is the rate limiting process to the uti-
lization of nitrogen in the form of nitrate.  The present
study revealed that because of non-occurrence of suck-
ing pests in early stages, leaves are maintained healthy
and the nitrate reductase activity was high.

Number of beneficial insects/plantNumber of beneficial insects/plantNumber of beneficial insects/plantNumber of beneficial insects/plantNumber of beneficial insects/plant.
The data on beneficial insects is presented in

Table 4. Due to non availability of host insects ( aphids)
in the treated plots the build up of coccinellids popula-
tion was considerably reduced. However their were no
change in number of Chrysopa per plant, since it is a
general predator which is not only dependent on aphids
but also on jassids, eggs and larval population of boll
worm.

Sucking pestsSucking pestsSucking pestsSucking pestsSucking pests
The data on number of thrips, aphids and jas-

sids per leaf recorded at 40 days are presented in Table
5. The population of these insects was low in seed
treated genotypes as compared to untreated genotypes.

Yield and yield componentsYield and yield componentsYield and yield componentsYield and yield componentsYield and yield components
The data on yield, properly opened bolls and

poorly opened bolls are presented in Table 6.  Sahana
produced a significantly higher yield (8.29 q/ha) than
the other genotypes. The lowest yield was produced by
DHB-105 (6.91 q/ha). Imidacloprid increases the yield
significantly (8.32 g/ha) compared to untreated plot
(6.98 g/ha).  The interaction effect of genotypes and
treatments indicated that Sahana produced the high-
est yield when seed was treated with imidacloprid (9.08
q/ha) and the lowest yield was produced by DHB-105
grown from untreated seed (6.24 q/ha). Significant dif-
ferences were observed in the number of fully opened
bolls among genotypes, treatments and genotypes x
treatment interaction. Irrespective of treatments, there
were significantly higher properly opened bolls in DHB
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105 (12.62 q/ha) compared to other genotypes.
The lowest number of properly opened bolls was re-
corded in Sahana (8.48 q/ha).  The imidacloprid treat-
ment decreased the number of poorly opened bolls/
plant (1.24) compared to untreated (1.63).  The inter-
action effect of genotypes and treatments indicated that
DHH-11 plants grown from treated seed gave the great-
est number of properly opened bolls (12.96 q/ha).
There were more poorly opened bolls on plants of DHB-
105 (1.68) than on other genotypes. Imidacloprid treat-
ment decreased the mean number of poorly opened
bolls (1.24) compared to untreated (1.63) for all geno-
types, seed treatment with imidacloprid increased seed
cotton yield. In the present study it is concluded that
attack of sucking pest in the early stages of crop growth
reduced the photosynthesis, conductance, seedling
vigor, chlorophyll and nitrate reductase activity result-
ing in decreased yield.  By treating cotton seeds with
imidacloprid (10 g/kg seeds) we can control sucking
pests up to 45 days and obtain higher yield.
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TT TTTable 2.
able 2.
able 2.
able 2.
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Effect of im
idacloprid seed treatm

ent on rate of photosynthesis, conductance and transpiration in cotton genotypes at 90 D
A

S.

TT TTTable 1.
able 1.
able 1.
able 1.
able 1.

Effect of im
idachloprid seed treatm

ent on seedling vigor, leaf area and specific leaf w
eight in cotton genotypes.
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TT TTTable 3.
able 3.
able 3.
able 3.
able 3.

Effect of im
idacloprid seed treatm

ent on chlorophyll �a�, chlorophyll �b�, total chlorophyll and nitrate reductase activity in cotton genotypes.

TT TTTable 4.
able 4.
able 4.
able 4.
able 4.

Effect of im
idacloprid seed treatm

ent on num
ber of C

occinellids/plant and C
hrysopa/plant.
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TT TTTable 6.
able 6.
able 6.
able 6.
able 6.

Effect of im
idacloprid seed treatm

ent on num
ber of properly opened bolls, poorly opened bolls and seed cotton yield (q/ha) in cotton genotypes.

TT TTTable 5.
able 5.
able 5.
able 5.
able 5.

Effect of im
idacloprid seed treatm

ent on num
ber of thrips/leaf, aphids/leaf and jassids/leaf in cotton genotypes.




