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Abstract

An investigation was carried out during summer season of 2020-21 at College Farm, Department of
Agronomy, N. M. College of Agriculture, Navsari Agricultural University, Navsari to study the
“Performance of summer sesamum (Sesamum indicum L.) under varying sowing dates and weed
management practices”. The experiment was laid out in Split Plot Design having three main plot treatments
(D1: 2™ Week of February, D2: 3 Week of February and Ds: 4" Week of February) and six sub plot
treatments [W1: Control (Weedy check), W2: Weed free, Ws: Hand weeding (HW) at 20 DAS and 40 DAS,
W.: Pendimethalin @ 0.75 kg a.i/ha as pre-emergence (PE), Ws: Pendimethalin @ 0.75 kg a.i/ha as pre-
emergence (PE) + one hand weeding (HW) at 30 DAS, Ws: Quizalofop-ethyl @ 0.05 kg a.i/ha as post-
emergence (PoE) at 20 DAS] with four replications. Among various sowing dates, significantly the highest
values of growth and yield attributes viz., plant height at harvest (97.64 cm), no. of primary branches per
plant at harvest (3.04 no.), no. of capsule per plant at harvest (39.59 no.), no. of seeds per capsule at harvest
(52.38 no.), seed yield (792.25 kg/ha) and stalk yield (1490.23 kg/ha) were recorded under sowing during
3 Week of February (Dz). Whereas, in case of weed management practices, significantly higher values of
growth and yield attributes viz., plant height at harvest (99.65 cm), no. of primary branches per plant at
harvest (3.34 no.), no. of capsule per plant at harvest (39.94 no.), no. of seeds per capsule (53.57 no.) at
harvest seed yield (844.07 kg/ha) and stalk yield (1744.64 kg/ha) were recorded under the treatment of
weed free (W2) which remained at par with the treatments Ws and Ws. Lower weed index and higher weed
control efficiency were recorded in the treatment Ws followed by the treatment Ws. Economics of the
experiment show that among the sowing dates, the maximum benefit cost ratio (BCR) (2.45) were obtained
under the sowing date D2 (3 Week of February). While, in case of weed management practices, the
treatment Ws (2.18) recorded significantly maximum BCR. Based on experimental results, it can be
concluded that to obtain higher profitable yield and effective weed control in summer sesamum, it should
be sown during 3" week of February and spraying of pendimethalin @ 0.75 kg a.i./ha as pre-emergence
(PE) + one hand weeding at 30 DAS or hand weeding at 20 DAS and 40 DAS under South Gujarat
condition.
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Introduction

India’s agricultural economy has been based primarily on oilseed crops. In India, sesame is not
only a major oilseed crop but also a valuable crop of high-grade protein. Climate change has
reduced plant productivity and raised issues with food security. In this regard, sesamum reveals
intriguing components that set it apart as a special oilseed crop to satisfy the oilseed
requirement. The "queen of oil seeds,” sesamum, is a stress-tolerant crop that yields several
chemical components that are not found in other edible oil crops and offer protection against
oxidative rancidity. Achieving optimal yield requires synchronising distinct stages of plant
growth with climatic circumstances, and one of the most crucial influencing variables is
choosing the right time to sow. It is desirable to digest stored seeds by choosing the right sowing
period, varying plant growth phases, and environmental conditions that maximise
photosynthesis. A key element in guaranteeing a good return on sesamum investment is
choosing a cultivar with a high average yield and figuring out the best time to sow, which in turn
enhances unit land area utilisation.
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According to reports in the literature, planting later than the
ideal date can result in lower yields. This drop in yield could be
caused by modifications in the photoperiodism of sesamum [,
According to 2, sowing time had a considerable impact on
sesamum cultivars' seed yield, and there was also a highly
significant interaction between cultivars and sowing dates.
Growers become discouraged due to the low yield of sesamum
under delayed planted conditions, which ultimately results in a
decrease in the area under sesamum cultivation. Finding the
ideal sowing date is therefore essential to getting the most yield
possible from sesame.

One of the major obstacles to raising the yield is weeds. In
sesamum, weed competition peaks between 15 and 45 DAS [,
Throughout the summer, weeds can grow quickly because of the
increased temperature and the availability of sufficient moisture
from irrigation. One of the main causes of the sesamum crop's
low production is weeds, which compete with the crop plants for
moisture, nutrients, light, and space. Weeds can reduce the
output of sesamum crops by 50-75% [, If weeds are allowed to
take over, they can lower yields in many fields by 79-80% B,
Efficient methods are needed to keep the weeds under control.
Even while hand weeding and inter-culturing are successful,
they are always linked to weed regeneration since they
necessitate regular cultural operations, which are not only
expensive but also impractical because of the physical
characteristics of the soil. It is discovered that chemical weed
management is cost-effective and efficient during the early
stages of growth. However, due to their selectivity, herbicides
cannot completely eradicate weeds on their own. Furthermore,
the issues with residual toxicity were made worse by the
ongoing use of herbicides alone, even at greater dosages. In light
of this, it is imperative to determine the ideal planting date and
use weed control techniques in order to inhibit weed growth and
maximise productivity. Thus, an experiment was designed to
investigate the impact of weed control techniques as well as the
effects of sowing dates on sesamum growth, vyield, and
economics.

Materials and Methods
A field experiment was carried out during the summer season of
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the year 2020-21 on Plot No. 24, Block-E of College Farm, N.
M. College of Agriculture, Navsari Agricultural University,
Navsari (Gujarat). The soil of the experimental field was clayey
in texture, low, medium and high in available nitrogen (188.26
kg/ha), phosphorus (50.23 kg/ha) and potassium (456.25 kg/ha),
respectively and slightly alkaline in reaction with normal
electrical conductivity. Treatments were assigned randomly to
each plot in each replication. The experiment was laid out in
Split Plot Design having three main plot treatments (Di: 2"
Week of February, D2: 3" Week of February and Ds: 4™ Week
of February) and six sub plot treatments [Wi: Control (Weedy
check), W»: Weed free, Ws: Hand weeding (HW) at 20 DAS and
40 DAS, W4: Pendimethalin @ 0.75 kg a.i/ha as pre-emergence
(PE), Ws: Pendimethalin @ 0.75 kg a.i’/ha as pre-emergence
(PE) + one hand weeding (HW) at 30 DAS, Ws: Quizalofop-
ethyl @ 0.05 kg a.i/ha as post-emergence (PoE) at 20 DAS] with
four replications. The variety used was sesamum cv. Gujarat Til
3 with seed rate @ 2.5 kg/ha. Plot wise quantity of seed was
weighted and sown manually at the depth of 2 cm in one side of
furrows. Entire dose of FYM (farm yard manure) 10 t/ha was
applied manually as basal dose whereas entire dose of
phosphorous (25 kg/ha) was applied manually as basal dose in
the form of SSP. Application of 50 per cent dose of nitrogen was
applied as a basal dose and remaining 50 per cent nitrogen was
applied at 30 days after sowing in the form of urea. Seeds were
covered properly with soil and irrigation was given carefully in
each plot immediately after sowing. After the maturity of the
crop, randomly-selected plants, previously tagged from each net
plot were first harvested for recording necessary post-harvest
observations and then the produce was added to the respective
net plots. The border lines were harvested first and were
removed from the experimental area. Then the net area was
harvested separately and kept in respective plots for 10 days in
erect position for sun drying. After satisfactory drying, the plot
wise threshing and cleaning were done manually. Seeds per net
plot thus collected, winnowed, cleaned, weighted and converted
on hectare basis. At the same time, the stalk yield was also
recorded separately for each plot.

Details of herbicides were used in the experiment

Technical name of Trade (commercial) | Recommended dose of herbicide as per treatment | Quantity of Time of application
herbicide name of herbicide Kg a.i’/ha Commercial product (I/ha) water (I/ha)
Pendimethalin Stomp (30% EC) 0.75 2.50 500 At 1 DAS
Quizalofop -ethyl Turga super (5% EC) 0.05 1.00 500 At 20 DAS

The response of the crop to the treatment application under the
present investigation was evaluated on the basis of biometric and
biochemical studies, various biometric observations were
recorded on five randomly selected plants from each net plot.
The bamboo peg was fixed with labels near selected plants for
their easy location.

Plant height

The mean plant height for each of the treatment plot was worked
out at 30, 60 DAS and at harvest and recorded separately which
was expressed in cm.

Number of branches per plant

Selected five plants were used for counting the number of
primary branches per plant. The primary branches of these five
plants were counted at 60 DAS and at harvest. The average
number of primary branches per plant for each treatment was
worked out and recorded separately.

Number of capsules per plant

The total number of capsules from previously tagged five plants
was counted, their average value per plant was worked out and
recorded for each treatment separately.

Number of seeds per capsule

From the previously tagged five plants, five developed capsules
were taken from each plant and counted the number of seed per
capsule. Then average value was worked out and recorded
separately for each treatment.

Seed yield

The produce of each net plot area was threshed separately. The
seeds were cleaned and weighed to record seed yield per plot
and the same was converted to seed yield per hectare which was
expressed in kg/ha.
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Stalk yield

Stalk which is a part left after removal of seeds from the
harvested plants was also weighed and recorded separately for
each treatment. It was converted on hectare basis and recorded
in kg/ha.

Weed control efficiency (WCE)

Weed control efficiency (WCE) is defined as the efficiency to
control the weed in term of dry matter accumulation in treated
plot compared to unweeded control plot and expressed in
percentage. Weed control efficiency (%) was calculated by using
the following formula 1.

DMc — DMt
WCE (0/0) = T x 100

Where,

WCE = Weed Control Efficiency (%)

DM. = Dry weight of weeds in weedy check (Control)
DM, = Dry weight of weeds in treated plot

Weed index (WI)

Weed index for different weed management practices was
calculated based on the seed yield as per following formula
suggested by [71,

WI (%) = x 100

Where

WI = Weed index (%)

X = Yield from the weed free plot

Y = Yield from the treated plot for which weed competition
index is to be estimated.

Benefit: Cost Ratio (BCR)
The Benefit: Cost ratio (BCR) was calculated with the help of
following formula.

Net Return (3 /ha)
Total cost of cultivation (Z/ha)

Benefit: Cost ratio (BCR) =

Statistical analysis

The statistical analysis of data recorded for different characters
during the course of investigation was carried out through the
procedure appropriate to the Split Plot Design. Significance of
variances was tested by ‘F’ test [l Summary tables for treatment
effects have been prepared and furnished with standard error of
mean (S.Em.t) and critical difference (C.D) at 5 per cent level
of probability have also been given where the treatment
differences were significant. Coefficient of variance (C.V. %)
was calculated and presented in the respective tables.

Results and Discussion

The overall soil condition at the time of sowing of sesamum was
found favourable for good germination as reveal from the
optimum plant population in all the experimental plots. As a
result, the crop was normal and hence the entire outcome of the
crop was a result of the treatments effect only.

Growth Attributes

Plant height

D2 (3rd Week of February) recorded significantly higher plant
height at harvest (97.64 cm) which was statistically at par with
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D3 (4th Week of February) (94.18 cm) at harvest (Table 1).
Whereas, 2nd Week of February (D1) recorded significantly the
lowest plant height at harvest (87.45 cm). Taller plants observed
with D2 (3rd Week of February) might be due to favourable
weather conditions during the crop growth period resulting in
higher rate of photosynthesis which directly influenced the plant
height 1, Among the weed management practices (Table 1), the
treatment W2 (Weed free) recorded significantly higher plant
height at harvest (99.65 cm) which was statistically at par with
the treatments W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-
emergence (PE) + one hand weeding (HW) at 30 DAS) (98.91
c¢cm) and W3 (Hand weeding (HW) at 20 DAS and 40 DAS)
(94.61 cm). While, the treatment W1 (Weedy check) recorded
significantly the lowest plant height at harvest (82.95 cm).
Significantly higher plant height might be due to better control
of weeds at an early stage which reduced weed competition [19
and ultimately leads to more nutrient and soil moisture available
to the crop which enhanced vegetative growth in terms of plant
height of sesamum under these treatments (W2, W5 and W3) [

Number of branches

Data presented in Table 1 clearly indicate that among the sowing
dates, D2 (3rd Week of February) recorded significantly the
highest number of branches per plant at harvest (3.04). Whereas,
2nd Week of February (D1) recorded significantly the lowest
number of primary branches per plant at harvest (2.71). Among
the weed management practices, the treatment W2 (Weed free)
recorded significantly higher number of branches per plant at
harvest (3.34) which was statistically at par with the treatments
W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-emergence (PE) +
one hand weeding (HW) at 30 DAS) (3.29) and W3 (Hand
weeding (HW) at 20 DAS and 40 DAS) (3.28). While, the
treatment W1 (Weedy check) recorded significantly the lowest
number of branches per plant at harvest (2.27) % reported that
more number of primary branches per plant at harvest were
observed with D2 (3rd Week of February) sown crop might be
due to favourable weather conditions during the crop growth
period, resulting in higher rate of plant growth leads to increase
in number of branches per plant.

Yield indices

Number of capsules/plant

D2 (3rd Week of February) recorded significantly the highest
number of capsules per plant (Table 2) at harvest (39.59).
Whereas, 2nd Week of February (D1) recorded significantly the
lowest number of capsules per plant at harvest (33.13). The
possible reason could be that the crop sown at 3rd week of
February has prolonged photoperiod which utilized more
assimilates in producing of capsules as compared to other
sowing dates M. Analysis of data indicate (Table 2) that among
the weed management practices, the treatment W2 (Weed free)
recorded significantly higher number of capsules per plant at
harvest (40.91) which was statistically at par with the treatments
W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-emergence (PE) +
one hand weeding (HW) at 30 DAS) (39.94) and W3 (Hand
weeding (HW) at 20 DAS and 40 DAS) (38.83). While, the
treatment W1 (Weedy check) recorded significantly the lowest
number of capsules per plant at harvest (30.24). Higher number
of capsules per plant under weed management treatments
recorded (W2, W5 and W3) might be due to effective control of
weeds during critical stages of crop ¥l which enhanced the
availability of growth resources to the crop leading to higher
number of capsules per plant [*l in sesamum.
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Table 1: Plant height and number of branches of sesamum as influenced by various treatments at harvest

Treatments Plant height (cm) [Number of primary branches/plant
At harvest At harvest
Main plot treatments
Date of sowing (D)

D1: 2" Week of February 87.45 2.71
D2: 3" Week of February 97.64 3.04
Ds: 4" Week of February 94.18 2.88
SEmz 1.56 0.04
CD at 5% 5.39 0.15
CV % 8.19 7.32

Sub plot treatments

Weed management treatments (W)
W1: Control (Weedy check) 82.95 2.27
W2: Weed free 99.65 3.34
Ws: Hand weeding (HW) at 20 DAS and 40 DAS 94.61 3.28
Wa: Pendimethalin @ 0.75 kg a.i/ha as pre-emergence (PE) 89.88 2.44
Ws: Pendimethalin @ 0.75 kg a.i/ha as pre emergence (PE) + one hand weeding (HW) 98.91 399
at 30 DAS ) )

Ws: Quizalofop-ethyl @ 0.05 kg a.i/ha as post- emergence (PoE) at 20 DAS 92.56 2.63
SEm# 2.02 0.06
CD at 5% 5.74 0.16
CV % 7.50 6.63

Interaction (D X W)
SEm# 3.49 0.10
CD at 5% NS NS

Number of seeds/capsule

D2 (3rd Week of February) recorded significantly the highest
number of seeds per capsules at harvest (52.38). Whereas, 2nd
Week of Results and Discussion 52 February (D1) recorded
significantly the lowest number of seeds per capsules at harvest
(45.82). This may be due to crop sown at 3rd week of February
might be owing to better translocation of assimilates from source
to the sink. Another reason could be that the crop sown at 3rd
week of February has prolonged photoperiod which utilized
more assimilates in producing higher number of seeds per
capsule as compared to other sowing dates 2. Treatment W2
(Weed free) recorded significantly higher number of seeds per
capsules at harvest (53.57) which was statistically at par with the
treatments W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-
emergence (PE) + one hand weeding (HW) at 30 DAS) (52.54)
and W3 (Hand weeding (HW) at 20 DAS and 40 DAS) (52.29).
While, the treatment W1 (Weedy check) recorded significantly
the lowest number of seeds per capsules at harvest (42.19). All
these weed management practices (W2, W5 and W3), [
reported that higher number of seeds per capsule were effective
against weed flora associated with sesamum which facilitated
favourable environment for enhanced translocation of
photosynthates from source to developing seeds.

Seed yield

D2 (3 Week of February) recorded significantly the highest
seed yield of sesamum (792.25 kg/ha). Whereas, sowing on 2nd
Week of February (D1) recorded significantly the lowest seed
yield (698.40 kg/ha). The higher seed yield is attributed to the
yield attributing parameters viz., higher no. of capsules per plant,
higher no of seeds per capsule and capsule length etc. and also
higher dry matter accumulation which results in better
translocation of assimilates from source to the sink which were
due to favourable weather conditions under the sowing dates of
D2 (3rd week of February). W2 (Weed free) recorded
significantly higher seed yield of sesamum (844.07 kg/ha) but, it
remained statistically at par with the treatments W5

(Pendimethalin @ 0.75 kg a.i./ha as pre-emergence (PE) + one
hand weeding (HW) at 30 DAS) (835.15 kg/ha) and W3 (Hand
weeding (HW) at 20 DAS and 40 DAS) (823.71 kg/ha). While,
the treatment W1 (Weedy check) recorded significantly the
lowest seed yield of sesamum (557.17 kg/ha). The higher seed
yield (Table 2) under the weed management treatments, W2, W5
and W3 might be due to least competition offered by weeds for
nutrients and moisture at crucial growth stages ultimately
improved all yield attributes and increased rate of N, P and K
absorption as evident from nutrient uptake studies cumulatively
helped the crop plants to produce more surface area for high
photosynthetic rate as well as maximum translocation of
photosynthates from source to sink. These findings are in
accordance with those of (1% 161,

Stalk yield

The results (Table 2) reveal that among the sowing dates, D2
(3rd Week of February) recorded significantly the highest stalk
yield of sesamum (1490.23 kg/ha). Whereas, sowing on 2nd
Week of February (D1) recorded significantly the lowest stalk
yield of sesamum (1318.65 kg/ha). (" 18] stated that the positive
influence of production of stalk yield under the sowing date D2
(3rd Week of February) might be due to favourable weather
conditions, harnessing of more solar radiation which results in
better growth parameters like plant height and number of
branches per plant. W2 (Weed free) recorded significantly
higher stalk yield (1744.64 kg/ha) which was statistically at par
with the treatments W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-
emergence (PE) + one hand weeding (HW) at 30 DAS) (1693.14
kg/ha) and W3 (Hand weeding (HW) at 20 DAS and 40 DAS)
(1678.45 kg/ha). While, the treatment W1 (Weedy check)
recorded significantly the lowest stalk yield (799.40 kg/ha). The
higher stalk yield of sesamum under the weed management
treatments W2, W5 and W3 might be due to effective weed
control obtained by these weed management treatments which
improved growth parameters like plant height and number of
branches per plant leads to higher stalk yield.
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Table 2: Effect of various treatments on capsules per plant, seeds per capsule, seed yield and benefit cost ratio

Treatments [Capsules per plant (No.)| Seeds per capsule (No.) | Seed yield (kg/ha) | Stalk yield (kg/ha) [BCR
Main plot treatments
Date of sowing (D)
D1: 2" Week of February 33.13 45.82 698.40 1318.65 2.04
D2: 3" Week of February 39.59 52.38 792.25 1490.23 2.45
Ds: 4" Week of February 37.09 48.95 747.25 1405.82 2.25
SEmz* 0.55 0.80 12.98 23.98
CD at 5% 1.92 2.78 44.92 82.97
CV % 7.42 8.03 8.52 8.36
Sub plot treatments
Weed management treatments (W)
W1: Control (Weedy check) 30.24 42.19 557.17 799.40 1.42
Wa: Weed free 40.91 53.57 844.07 1744.64 1.95
W3: Hand weeding (HW) at 20 DAS
and 40 DAS 38.83 52.29 823.71 1678.45 2.08
Wa: Pendimethalin @ 0.75 kg a.i/ha as 3423 46.06 667.37 1166.05 173
pre-emergence (PE)
Ws: Pendimethalin @ 0.75 kg a.i/ha as
pre-emergence (PE) + one hand 39.94 52.54 835.15 1693.14 2.18
weeding (HW) at 30 DAS
We: Quizalofop-ethyl @ 0.05 kg a.i/ha
as post- emergence (POE) at 20 DAS 35.46 47.64 748.32 1347.72 1.99
SEmz 0.75 111 17.02 27.60
CD at 5% 2.14 3.16 48.49 78.60
CV % 7.13 7.82 7.91 6.80
Interaction (D X W)
SEm# 1.30 1.92 29.49 47.80
CD at 5% NS NS NS NS

Weed indices

weed control efficiency (WCE) (%)

The data clearly indicate (Table 3) that the highest weed control
efficiency (84.42%) was recorded under the treatment W5
(Pendimethalin @ 0.75 kg a.i./ha as pre-emergence (PE) + one
hand weeding (HW) at 30 DAS) followed by the treatment W3
(Hand weeding (HW) at 20 and 40 DAS) (57.40%). This might
be due to effective weed control achieved under efficient method
of weed management in terms of lower weed population per unit
area which reduced biomass production of weeds and ultimately
higher weed control efficiency was obtained. While the lowest
weed control efficiency was observed under the treatment W1
(Weedy check) (0%). The weed control efficiency was observed
in the order W2> W5> W3> W6> W4> W1 (Table 3). These
results have confirmed the findings of (1% 261,

Weed index (WI) (%)

The data presented in Table 3 show prominent influence of
various weed management treatments on weed index. An
appraisal of data reveal that the treatment W5 (Pendimethalin @
0.75 kg a.i./ha as pre-emergence (PE) + one hand weeding (HW)
at 30 DAS) recorded lower weed index (1.05%) and was found
effective for controlling the weeds. This might be due to
effective weed control achieved under this weed management
treatment in terms of lower weed population per unit area which
reduced biomass production of weeds and higher weed control
efficiency was obtained 3. Ultimately, the treatment W5 gave
more yield of crop and recorded lower weed index [€l, The
highest weed index was observed under the treatment W1
(Weedy check) (33.99%). The weed index was observed in the
order W2< W5< W3< W6< W4< W1, Similar reports were
observed by 19,

Table 3: Effect of different weed management treatments on weed control efficiency (WCE) and weed index (WI)

Treatments | Weed control efficiency (WCE) (%) | Weed index (W1) (%)
Weed management treatments (W)
W1: Control (Weedy check) - 33.99
W>: Weed free 100 -
Ws3: Hand weeding (HW) at 20 DAS and 40 DAS 57.40 2.41
W.: Pendimethalin @ 0.75 kg a.i/ha as pre-emergence (PE) 50.13 20.93
Ws: Pendimethalin @ 0.75 kg a.i/ha as pre-emergence (PE) + one hand weeding 84.42 105
(HW) at 30 DAS ' '
We: Quizalofop-ethyl @ 0.05 kg a.i/ha as post- emergence (PoE) at 20 DAS 51.2 11.34

Benefit cost ratio

Maximum B:C ratio (Table 2) was also observed under the
sowing date D2 (3rd Week of February) (2.45). It might be due
to the significant increase in seed and stalk yield under the
sowing date D2 (3 rd Week of February). B:C ratio was also
observed maximum (Table 2) under the treatment W5
(Pendimethalin @ 0.75 kg a.i./ha as pre-emergence (PE) + one

hand weeding (HW) at 30 DAS) (2.18) followed by the
treatment W3 (Hand weeding (HW) at 20 DAS and 40 DAS)
(2.08). The maximum net return and B:C ratio were found under
the treatment W5 (Pendimethalin @ 0.75 kg a.i./ha as pre-
emergence (PE) + one hand weeding (HW) at 30 DAS) might be
due to higher seed and stalk yield and comparatively lower cost
of cultivation under this treatment [2°! noticed similar results.
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Conclusion

Based on experimental results, it can be concluded that to obtain
higher profitable yield and effective weed control in summer
sesamum, it should be sown during 3" week of February and
spraying of pendimethalin @ 0.75 kg a.i./ha as pre-emergence
(PE) + one hand weeding at 30 DAS or hand weeding at 20 DAS
and 40 DAS.
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