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ABSTRACT

A field experiment was conducted during the pre-kharif season of 2008 on a clay loam soil in the
Agricultural Farm, Palli Siksha Bhavana (Institute of Agriculture), Visva-Bharati, Sriniketan to
investigate the effect of pre-sowing treatment of growth regulators and agrochemicals on
germination, dry matter accumulation, chlorophyll content and yield  of sesame (Sesamum indicum
L.) cv. Rama.Before sowing, the seeds of sesame were soaked overnight with different
concentrations of growth regulators and agrochemicals like GA3, KH2PO4 and Na2HPO4. Dry seeds
were sown in the control plot.The growth regulators and agrochemicals were used in different
concentrations (100 ppm GA3, 200 ppm GA3, 200 ppm KH2PO4, 500 ppm KH2PO4, 200 ppm
Na2HPO4, 500 ppm Na2HPO4) for pre-sowing soaking of seeds. It was found that pre-sowing
treatments of growth regulators and agrochemicals had a significant effect on the germination, dry
matter accumulation, seed yield, oil yield and test weight. The highest yield in terms of both seed
(749.4 kg/ha) and oil yield were recorded from the seed treatment with 200 ppm GA3 treatment
where as the lowest data was recorded from the dry seed. 200 ppm GA3treatment also recorded the
highest germination percentage (90.0), vigour index, dry matter accumulation, test weight and oil
yield. The chlorophyll content of leaves in terms chlorophyll a, chlorophyll b and total chlorophyll
was also found to be higher in plants grown from GA3 treated seeds.
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INTRODUCTION

Sesamum (Sesamum indicum L.) commonly known as sesame or til or gingelly belongs to the family
Pedaliaceae. This is regarded to be the oldest oil-yielding crop known to man. Sesame occupies well over
32.5 per cent of total acreage and contributes about 21.3 per cent of total output. The area under sesame
cultivation in India and total production was about 15 lakh hectares and 6.7 lakh metric tones
respectively(FAI, 2002-03). In India, sesame ranks third in area and production after groundnut and
mustard. In West Bengal the production of sesame was 1.41 lakh tons in the year 2003-04 and 1.24 lakh
tons in the year 2004-05 in about area in 1.6 lakh hectare and 1.46 lakh hectares respectively.

Sesame can be cultivated in all seasons in the sub tropical plains of West Bengal. But it is mainly
cultivated during the month of February to May as pre-kharif because the summer is mild due to
occasional rains and shows higher yield potentiality than kharif crop (Ghosh and Bagdi, 1986).
Yield of sesame vary in different years due to poor soil moisture availability and rainfall condition,
climatic aberrations, disease and pest attack as well as the location of cultivation. The productivity of
sesame also varies in different districts of West Bengal. Midnapur(West) produce higher sesame seed i.e.
43208 tones in the year of 2003-04 and 45757 tones in the year of 2004-05 respectively, where as the
production of summer til was very low in Maldah, Coochbehar, Darjeeling, Purulia, and Midnapur (east).
The low productivity is due to its cultivation on marginal land, lack of optimum plant population,
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irrigation and proper knowledge about production technologies. Good crop stand leading to optimum
plant population depends largely on germination and seedling vigour of the crop. Proper pre-sowing
treatment with suitable growth regulators and agrochemicals can improve plant population and
productivity of the crop.

The present investigation has been under taken to study the effect of pre-sowing treatment of different
growth regulators and agrochemicals like Gibberellic Acid (GA3), Potassium Hydrogen Phosphate
(KH2PO4), Disodium Hydrogen Phosphate (Na2HPO4) on germination, growth in terms of dry matter
accumulation, chlorophyll content of leaves and yield of sesame.

MATERIALS AND METHODS

The experiment was conducted in Randomized Block Design (RBD) having eight treatment
combinations, replicated thrice in 3m×4m plots each of which was bounded by ridge on all sides.
Adequate number of irrigation channels was also constructed to provide irrigation independently to each
plot. The seeds were sown in lines 30 cm apart after three days of final land preparation in 3rd March,
2008 at a depth of 3-4 cm in East-West direction.

The first thinning and weeding was done simultaneously at 30 days after sowing. A second weeding was
done at 40 days after sowing.Due to rainfall before sowing, there was no requirement of pre-sowing
irrigation. Three irrigation were given to the crop at 15, 35, 50 days after sowing.Harvesting was done
with sickles when crop was matured showed yellowing of stems and leaves with considerable moisture in
capsule. The crop matured at 89-92 days after sowing. The harvesting was done in two phases. In first
phase the marked area (1m×1m) from the middle of the each and every plot, and in second phase rest
plants were harvested. The plants were stacked in bundles after harvesting, dried in the sun for 2-3 days,
threshing was done by beating the plants on the floor. The seeds were then cleaned and dried before
recording the weights.

Seeds of thecultivar Rama were soaked in different concentrations of growth regulators like Gibberellic
acid (100ppm and 200ppm of GA3) and agrochemicals i.e.200ppm and 500ppm of KH2PO4 and Na2HPO4

as well as soaked in water for 18 hours. Dry seeds were used as control. The presoaked seeds were used
to test the germination percentage as well as vigour index of the seedlings. Germination test was
conducted both in situ (in field condition)and ex situ(in laboratory condition. In laboratory germination
test was conducted by B.P(Between Paper) method. Germination percentage was counted 15DAS and 21
DAS. In the field condition, germination test was conducted by sowing 100 seeds from each treatment in
a seed bed with finely pulverized soil. After 21 days of sowing, seedlings were uprooted after counting
the germination percentage. Vigour index of the seedlings was determined on seedling dry weight basis.

For determining dry matter accumulation, sesame plants were cut at ground level from 1 meter row length
within the earmarked area in each plot kept for the purpose of destructive sampling at 30, 45, 60, and 90
DAS. Plants of each plot were separated into green leaves, stems, capsule, and dried in a hot air oven,
kept at 65oC for 48 hours till constant weights were obtained. The dry weight of leaves, stems, and
capsules were recorded and used for determination of dry matter accumulation.

The representative green, fresh, disease or pest attack free leaf laminas were taken randomly from
destructive samples and their area were recorded by Leaf Area Meter. The leaves were then dried in a hot
air oven at 65oC for 12-15 hours till constant weights were obtained and then weights were recorded. The
ratio of leaf area /weight of these leaves were used to measure the leaf area indices (Kemp, 1960). Since
LAI is the area of the leaf surface per unit of land surface (Watson, 1952), LAI was obtained by
multiplying this ratio of area /weight with the dry weight of green leaf produced per unit area (square
meter) of land surface.
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Crop Growth Rate during the period of two growth stages was determined with the following formula
given by Fisher, 1921.

CGR= daymg
tt

WW
// 2

12

12




Where, W2 and W1are the final and initial total dry weights of all plants per unit land area (m2) at the time
t2 and t1 respectively.

Chlorophyll a as well as chlorophyll b and total chlorophyll content were measured adopting the method
of Hiscox and Israelstam (1979), using Dimethyl sulfoxide (DMSO) and the following procedure. Leaf
material of 50 mg was taken from fully emerged leaf and placed in a test tube, and 10 ml of DMSO was
added. This was kept in an oven at 65oC for about 4 hours. After 4 hours the chlorophyll was extracted in
the liquid form without any grinding. The extract was taken in a measuring cylinder and final volume was
made up to 10 ml by using DMSO. The absorbance of the solution was read at 663 nm and 645 nm using
spectrophotometer against the DMSO blank. The chlorophyll content was determined by using the
formula given by Arnon (1949) and expressed as mg/ g of fresh leaf.

The number of capsule from 10 randomly selected plants of each plot was counted at maturity and the
average number of capsules per plant was determined in each plot.Ten capsules from each plot were
selected randomly at maturity and threshed. Then total number of grains was counted and the average
number of seeds per capsule was determined in each plot.The seeds counted from 10 capsules were dried
to constant weight and their weights were taken separately from each plot. The seed weights recorded
from the harvested samples of the net area earmarked for yield estimation were used for determining the
seed yield in kg/ha.Then test weight (1000 seed weight) for each plot was calculated by the following
formula:

Test weight (1000 seed weight) (g) =
seedsofNumber

xseedofWeight 1000

RESULT AND DISCUSSION

Germination and vigour
Germination percentage of the sesame was significantly influenced by pre-sowing seed soaking with
different growth agrochemicals and growth regulators. Seed treatment with Gibberellic acid GA3 (200
ppm) recorded significantly higher percentage of seed germination as compared to other treatments.
Gibberellic acid GA3 (200 ppm) treatment recorded highest germination percent where as dry seed
recorded lowest germination percentage (Fig. 1). Presowing treatment with 200 ppm of GA3 recorded
higher germination percentage as compared to dry seeds. Similar results were also obtained by Ashri and
Palevitch (1979), Heikal et al. (1982) and Mohanty and Sahoo (1992).Seed treatment with 200 ppm and
500ppm of KH2PO4 also recorded higher germination percentage and seedling growth of sesame as
compared to dry seed. This result corroborates the findings of Kumari et al. (2002).Gibberellic acid
treatment recorded significantly higher seedling vigour index as compare to other treatments. GA3 (200
ppm) treatment recorded highest vigour index of seedlings whereas dry seed recorded lowest vigour index
(Fig. 3).

Dry matter accumulation
Dry matter accumulation increased progressively with advancement of the crop up to 90 DAS. Dry matter
accumulation was significantly influenced by different growth regulators and agro-chemicals. Seed
treatment with GA3 (200 ppm) recorded significantly higher dry matter accumulation were as dry seed
recorded lowest dry matter accumulation (Table 1). Seed treatment with KH2PO4 (both 200 and 500 ppm)
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and Na2HPO4 (both 200 and 500 ppm) recorded higher dry matter accumulation as compared to dry and
water soaked seeds. Similar result was also obtained by Li et al. (1987).

Leaf Area Index
Leaf area index increased progressively with advancement of the crop up to 60 DAS but there after it
decreased up to 90 DAS. LAI of sesame was found to be significantly influenced by different growth
regulators and agro-chemicals (Table 2). Seed treatment with GA3 (200 ppm) recorded significantly
higher LAI where as dry seed recorded lowest LAI. Presowing treatment with 200 ppm KH2PO4,
500 ppm KH2PO4, 200ppm Na2HPO4 and 500 ppm Na2HPO4 also recorded the higher LAI than dry seed
and water soaked seeds. Similar trends were observed by Li et al. (1987).

Crop Growth Rate
The results clearly revealed significant difference in CGR during all growth stages of sesame. The values
of CGR increased progressively up to 60 DAS but thereafter it decreased. CGR of sesame was found to
be significantly influenced by presowing treatments of growth regulators like GA3 and agrochemicals like
KH2PO4 and Na2HPO4.Seed treatment with GA3 (200 ppm) recorded highest CGR and dry seed recorded
the lowest CGR. The CGR of sesame in case of presowing treatment with KH2PO4 (both 200 ppm and
500 ppm) and Na2HPO4 (both 200 ppm and 500 ppm) recorded higher CGR as compared to dry seed and
water soaked treatments.

Chlorophyll content
The chlorophyll content of sesame leaves was found to be significantly influenced by pre sowing
treatments with different growth regulators and agro-chemicals (Fig. 4). Seed treatment with GA3 (200
ppm) recorded the highest chlorophyll content (chlorophyll a, chlorophyll b and total chlorophyll) where
as dry seed recorded the lowest total chlorophyll. Seed treatment with GA3 (100 ppm), 200 ppm Na2HPO4

and 500 ppm Na2HPO4 recorded higher chlorophyll content as compared to the water soaked and dry
seeds. Similar effects of GA3 on chlorophyll content of sesame leaves were also found by Bashist (1988).

Yield attributes
Growth regulators and agrochemicals had significant effect on number of seed per capsule (Fig. 5). Pre-
sowing soaking of sesame seeds in 200 ppm GA3 recorded higher number of seed per capsule where as
dry seed produced lowest number of seed per capsule. Seed treatment with KH2PO4 (both 200 and 500
ppm) and Na2HPO4 (500 ppm) also recorded higher number of seed per capsule. Similar results were also
observed by Chatterjee et al. (1985).

The test weight of sesame seed was significantly influenced by the pre-sowing seed soaking by different
growth regulators. The highest test weight was recorded from the seed treatment with GA3 (200 ppm).
The result corroborates the findings of Chatterjee et al. (1985).

The result on seed yield indicated that the presowing treatment of growth regulators and agrochemicals
had a significant effect on the seed yield (Fig. 5). Seed treatment with GA3 (200 ppm), and GA3 (100
ppm) recorded higher seed yield as compared to other treatments. Similar result was also obtained by
Mala and Selvam (1998).

Presowing treatment with KH2PO4 (200 ppm and 500ppm) and Na2HPO4 (200 ppm and 500 ppm) also
resulted in higher seed yield as compared to dry seed and water soaked treatments. This result
corroborates the findings of Venkatakrishnan (1998) and Singh et al. (1980b)
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Fig.1.Effect of pre-sowing treatment of growth regulators and agrochemicals on germination

Fig.2.Effect of pre-sowing treatment of growth regulators and agrochemicals on seedling dry weight

Fig.3.Effect of pre-sowing treatment of growth regulators and agrochemicals on seedling vigour
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Index

Fig.4. Effect of pre-sowing treatment of growth regulators and agrochemicals on chlorophyll content of
leaves

Table1. Effect of growth regulators and agrochemicals on dry matter accumulation (g/m2) during
different stages of crop growth
Treatments 30 DAS 45 DAS 60 DAS 90DAS
Dry seed 55.59 84.91 123.93 159.41
Water soaked 59.75 90.85 130.17 166.18

100 ppm GA3 105.28 147.7 195.2 232.12

200 ppm GA3 108.9 152.88 201.56 239.82

200 ppm KH2PO4 90.93 129.04 172.48 207.39

500 ppm KH2PO4 102.25 140.5 184.93 221.13

200 ppm Na2HPO4 80.9 118.43 161.35 196.66

500 ppm Na2HPO4 96.45 133.05 176.72 213.17
S.Em ( ±) 2.82 2.54 2.28 2.27
CD (P=0.05) 11.06 4.41 8.95 8.92

Table 2. Effect of growth regulators and agrochemicals on Leaf Area Indices (LAI) during different
stages of growth
Treatments 30 DAS 45 DAS 60 DAS 90DAS

Dry seed 0.41 0.66 0.87 0.28
Water soaked 0.45 0.66 0.87 0.29

100 ppm GA3 0.48 0.70 0.92 0.31

200 ppm GA3 0.50 0.71 0.93 0.32

200 ppm KH2PO4 0.47 0.66 0.86 0.29

500 ppm KH2PO4 0.47 0.69 0.90 0.29

200 ppm Na2HPO4 0.41 0.67 0.86 0.29

500 ppm Na2HPO4 0.46 0.69 0.91 0.28
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S.Em ( ±) 0.009 0.005 0.004 0.005
CD (P=0.05) 0.03 0.018 0.015 0.018

Table 3. Effect of growth regulators and agro chemicals on Crop Growth Rate (CGR) [g/m2/day] on
different growth stages
Treatments 30-45DAS 45-60DAS 60-90DAS
Dry seed 1.95 2.60 1.18
Water soaked 2.07 2.62 1.20

100 ppm GA3 2.82 3.16 1.23

200 ppm GA3 2.93 3.24 1.27

200 ppm KH2PO4 2.54 2.89 1.16

500 ppm KH2PO4 2.55 2.96 1.20

200 ppm Na2HPO4 2.50 2.85 1.17

500 ppm Na2HPO4 2.44 2.19 1.21
S.Em ( ±) 0.063 0.061 0.011
CD (P=0.05) 0.24 0.23 0.041

Fig.5.Effect of pre-sowing treatment of growth regulators and agrochemicals on seed yield, stick yield
and husk yield (kg/ha)

CONCLUSION

Pre-sowing treatment of sesame seeds with 200 ppm of GA3 significantly increases germination percent,
seedling vigour, dry matter accumulation as well as yield attributes of the cultivar Rama. The chlorophyll
content of the leaves of sesame was also significantly increased by GA3 (200 ppm) treatment.
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