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ABSTRACT

Field experiment was conducted during zaid-2022 at the Crop Research Farm, Department of
Agronomy, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and
Sciences, Prayagraj (U.P.) India, to investigate on the productivity of sesame on growth and yield
as influence by plant spacing and weed management practices. The soil of experimental plot was
sandy loamy in texture, nearly neutral in soil reaction (pH 7.8), low in organic carbon (0.35%). The
treatments consist of three levels of spacing 20 x 10cm, 30 x 10 cm, and 40 x 10 cm and three
types of weed managements (Two hand weeding at 21 and 42DAS, Pendimethalin 0.7 5kg/ha at 1
DAS + one hand weeding at 21 DAS, and + Quizalofop ethyl 0.05 kg/ha on 25 DAS + one hand
weeding at 42 DAS).The experiment was laidout in randomized complete block design with nine
treatments each replicated three times. The results obtained indicated that the higher plant height
(129.99 cm), higher number of branches (3.77), higher plant dry weight (15.63 g/plant), higher crop
growth rate (12.13 g/m?/day) higher number of capsules/plant (31.91), higher number of seeds/
capsules (47.48), higher test weight (3.48 gm), higher seed yield (1177.07 kg/ha) and higher stalk
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yield (1610.41 kg/ha) were significantly influenced at a plant spacing of 40 x 10 cm along with the
application of Quizalofop ethyl @0.05 kg/ha on 25 DAS + one hand weeding at 42 DAS. However
higher gross return (92,164.84 INR/ha), higher net return (65,840.84 INR/ha) and higher B:Cratio
(2.50) were also recorded in treatment-9 at a spacing of 40 x 10 cm along with the application of
Quizalofop ethyl @0.05 kg/ha on 25 DAS + one hand weeding at 42 DAS.

Keywords: Sesame; spacing; weed management; growth parameters; yield attributes and economics.

1. INTRODUCTION

One of the most significant oilseed crop is
sesame (Sesamum indicum L.). It is a member of
the Pedaliaceae family. Due to its stable keeping
gualities brought on by a high level of resistance
to oxidation and rancidity, sesame is referred to
as the "Queen of Oilseeds" and is more popularly
known as “Til". Sesame is a drought-resistant
crop that may be produced in conditions of
rainfed agriculture. Sesame is farmed on 15.62
million hectares in India, with a yield of 502 kg/ha
and a production of 7.84 lakh tonnes. The
principal sesame-growing states in India are
Gujarat, Maharashtra and Tamil Nadu. Sesame
oil is employed in the skin care, cosmetic, and
soap sectors. It possesses antioxidant, antiviral,
and antibacterial effects. Since sesame oil has
no cholesterol, it is advised for people with heart
disease.

In addition to the need for favorable climatic
conditions for crop development, crop production
in the field is also influenced by the distance
between plant rows. One of the key elements
examining the production potential of a certain
variety of oilseed crop is planting geometry [1].
The production and quality of products in a
community are impacted by the area available for
each plant cultivation. More space might lead to
reduced plant competition, but it also increases
the likelihood of weed development. Because
there is less room, agricultural plants may
compete fiercely for growth factors such as light,
carbon dioxide (Coz), moisture, and nutrients [2].
According to Dungarwal et al. [3], uncontrolled
weed growth can result in a 50% reduction in
sesame output.The most popular weed
management method used by farmers is hand
weeding, but it is not only time-consuming,
expensive, and physically demanding; in
addition, it is difficult to find workers at the
busiest times for agricultural activities, and high
labor costs force farmers to look for alternatives.
Herbicides provide opportunities for economical
control of weeds starting with sowing, and
chemical weed management continues to be the
sole practical alternative.

2. MATERIALS AND METHODS

At the Crop Research Farm, Department of

Agronomy, Naini Agriculture Institute, Sam
Higginbottom University of  Agriculture,
Technology and Sciences, Prayagraj, Uttar

Pradesh, the experiment was carried out during
zaid-2023. Which is situated 98m above mean
sea level (SL) at 25.24' 42" N latitude, 81.50' 56"
E longitude. Nine treatments, each replicated
three times, were used in the experiment's using
Randomised complete Block Design(RCBD).
Each treatment's plot was 3m by 3 m (9 m2). The
treatments consist of three levels of spacing 20
x 10 cm, 30 x 10 cm, and 40 x 10 cm. Three
types of weed managements are Two hand
weeding at 21 and 42 DAS, Pendimethalin 0.75
kg/ha at 1 DAS + one hand weeding at 21 DAS,
and Quizalofop ethyl 0.05 kg/ha at 25 DAS + one
hand weeding at 42 DAS were used as per
treatment. At the time of sowing, N, P and K
were supplied, and three are used as basal.
Planting was made on 1fmarch 2023, the
sesame variety G-1 was sowed. Five plants were
randomly chosen from it for the purpose of
observing the yield and growth metrics. Data was
collected on plant height, capsule per plant, dry
weight, grain production, and stalk yield. The
data were statistically analysed using analysis of
variance approach (ANOVA) as described by [4].

3. RESULT AND DISCUSSION
3.1 Growth Parameters
3.1.1 Plant height (cm)

At 100 DAS, the significantly higher plant height
(129.99 cm) was recorded in treatment-9 with the
application of Quizalofop ethyl @0.05 kg/ha at 25
DAS and one hand weeding at 42 DAS with 40 x
10 cm spacing . However, treatment-8 with the
application of pendimethalin @0.75 kg/ha at 1
DAS and one hand weeding at 21 DAS with 40 x
10 cm spacing was statistically at par with
treatment-9 with application of Quizalofop ethyl
@0.05 kg/ha on 25 DAS and one hand weeding
at 42 DAS with 40 x 10 cm spacing.With a
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spacing of 40 x 10 cm, the plant height (129.99
cm) was noticeably higher at 100 DAS. It may be
caused by a plant's propensity to extend towards
light when incoming solar radiation is not
sufficiently blocked by the plant canopy,
especially the lower one [5]. The effective weed
management may be the cause of the additional
growth in plant height. may considerably reduce
weed growth and crop nutrient and moisture
uptake by manual weeding at the right time in the
crop. Singh et al. (2018) findings supported this.

3.1.2 Number of branches/plant

At 100 DAS, the significantly higher number of
branches (3.77) was recorded in treatment-9 with
the application of Quizalofop ethyl @0.05 kg/ha
at 25 DAS and one hand weeding at 42 DAS with
40 x 10cm spacing . However, treatment-8 with
the application of pendimethalin @0.75 kg/ha at
1 DAS and one hand weeding at 21 DAS with 40
x 10cm spacing was statistically at par with
treatment-9 with application of Quizalofop ethyl
@0.05 kg/ha on 25 DAS and one hand weeding
at 42 DAS with 40 x 10 cm spacing. Wider
spacing and a noticeably greater number of
branches (3.77) were seen during harvest. In
comparison to narrow spacing, a wider geometry
may allow for a greater number of
branches/plants because there is more vertical
and horizontal space available, which allows for
better nutrient absorption and increased
production of healthy primary and secondary
branches. In addition, congenial micro
environment predominated under wider spacing
from the plant's early growth stage, which may
have contributed to the plant's faster rate of
growth and development [6]. Additional growth in
the number of branches may be attributable to
the sole or combined application of
pendimethalin and butachlor, which kept broad
spectrum weeds present from the start of crop
growth and effectively used growth resources to
produce more branches. The outcomes were
consistent with [7].

3.1.3 Plant dry weight (g)

At 100 DAS, the significantly higher plant dry
weight (15.63 g/plant) was recorded in treatment-
9 with the application of Quizalofop ethyl @0.0 5
kg/ha at 25 DAS and one hand weeding at 42
DAS with 40 x 10 cm spacing. However,
treatment-8 with the application of pendimethalin
@0.75 kg/ha at 1 DAS and one hand weeding at
21 DAS with 40 x 10 cm spacing was statistically
at par with treatment-9 with application of

Quizalofop ethyl @0.0 5 kg/ha on 25 DAS and
one hand weeding at 42 DAS with 40 x 10 cm
spacing.

Wider spacing resulted in noticeably increased
plant dry weight (15.63 gm/plant) at harvest.
Sesame's dry weight greatly increased as a
result of spacing. The increased dry weight may
be the result of greater mineral, food, water, sun

radiation, etc. consumption, according to
spacing. Numerous physiological activities,
including protein synthesis and enzyme

activation, include nitrogen. Plant dryness may
rise with reduced plant density at a 45 cm by 10
cm spacing. Plants might produce weight. If they
could find enough food, drink, and space. These
findings back up the findings from [8].

3.1.4 Crop growth rate (g/m?/day)

During 80-100 DAS, the significantly higher crop
growth rate (12.13 g/m?/day) was recorded in
treatment-9 with the application of Quizalofop
ethyl @0.05 kg/ha at 25 DAS and one hand
weeding at 42 DAS with 40 x 10 cm spacing .
However, treatment-8 with the application of
pendimethalin @0.75 kg/ha at 1 DAS and one
hand weeding at 21 DAS with 40 x 10cm spacing
was statistically at par with treatment-9 with
application of Quizalofop ethyl @0.05 kg/ha on
25 DAS and one hand weeding at 42 DAS with
40 x 10 cm spacing.

With improved  cropping geometry, a
considerably greater crop growth rate (4.15
g/m?/day) was seen. For a number of reasons,
including enhanced mineral, nutrient, water, and
solar radiation consumption as well as plants'
propensity to stretch towards light when incoming
solar radiation is insufficient, particularly the
lower canopies of plants, solar radiation is
absorbed by plants. The results agree with those
revealed by [5].

3.2 Yield Attributes
3.2.1 Number of capsules/plant

Treatment 9 with the application of Quizalofop
ethyl @0.05 kg/ha on 25 DAS and one hand
weeding at 42 DAS with 40 x 10 cm spacing had
significantly higher number of capsules/plant
(31.91). However treatment-8 with the application
of pendimethalin @0.75 kg/ha at 1 DAS and one
hand weeding at 21 DAS with 40 x 10 cm
spacing was statistically at par with treatment-9
with application of Quizalofop ethyl @0.05 kg/ha
on 25 DAS and one hand weeding at 42 DAS
with 40 x 10 cm spacing.
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With correct control of plant spacing, a
substantial and greater number of capsules/plant
(31.91) were recorded. These findings are
consistent with those of [9], who reported that
wider row spacing led to increased capsule
length because it led to less intra specific
competition and proper plant positioning in the
field, which allowed for more air and light
penetration. The application of herbicides
combined with one hand weeding and two hand
weeding recorded considerably larger numbers
of capsules per plant than solitary application of
the herbicides and one hand weeding,
respectively. This additional increase in the
number of capsules may be the result.
Compared to butachlor and one hand weeding,
quizalofop ethyl and one hand weeding recorded
a considerably larger number of seeds per
capsule.

3.2.2 Number of seeds/capsule

Treatment 9 with with the application of
Quizalofop ethyl @0.05 kg/ha on 25 DAS and
one hand weeding at 42 DAS with 40 x 10 cm
spacing had significantly higher number of
seeds/capsule (47.48), making it superior to the
other treatments. However, treatment-8 with the
application of pendimethalin @0.75 kg/ha at 1
DAS and one hand weeding at 21 DAS with 40 x
10 cm spacing was statistically at par with
treatment-9 with application of Quizalofop ethyl
@0.05 kg/ha on 25 DAS and one hand weeding
at 42 DAS with 40 x 10 cm spacing.

With greater spacing, a considerable increase in
the number of seeds per capsule (47.48) was
noted. Similar lines of findings were made by
Sivagamy and Rammohan [6], who discovered
that a lack of rivalry allowed crops to utilise
growth-restraining resources effectively, which
led to increased agricultural performance.
Seeds/capsules showed a liner reaction (67.07).

3.2.3 Test weight (Q)

The highest test weight (3.48 g) was found in
treatment 9 with the application of Quizalofop
ethyl @0.05 kg/ha at 25 DAS and one hand
weeding at 42 DAS with 40 x 10 cm spacing,
whereas the lowest test weight (2.51 g) was
found in treatment-1 with 20 x 10 cm spacing and
two hand weeding at 21 and 42 DAS. The
therapies did not, however, differ significantly
from one another.

The lower values of the yield characteristics were
caused by the tight spacing and dense plant
population. The fierce battle for moisture,

photosynthesis, and solar radiation may be to
blame for the decline in yield with an increase in
plant density. Wider spacing may result in
reduced inter-plant competition since there is
more room available for individual plants, which
reduces inter-plant rivalry these report is similar
to the findings of Yadav et al. [10] noted the
similar pattern. A decrease in weed competition
for growth resources may lead to higher
photosynthesis, which would improve crop
partitioning and lead to further increases in the
quantity of seeds/capsules.

3.2.4 Seed yield and stalk yield (kg/ha)

Treatment 9 with the application of Quizalofop
ethyl @0.05 kg/ha at 25 DAS and one hand
weeding at 42 DAS with 40 x 10 cm spacing had
significantly higher seed production (1177.07
kg/ha) and stalk yield (1610.41 kg/ha). However,
treatment-8 with the application of pendimethalin
@0.75 kg/ha at 1 DAS and one hand weeding at
21 DAS with 40 x 10 cm spacing was statistically
at par with treatment-9 with application of
Quizalofop ethyl @0.05 kg/ha on 25 DAS and
one hand weeding at 42 DAS with 40 x 10 cm
spacing.

Treatment 9 with the application of Quizalofop
ethyl @0.05kg/ha at 25 DAS and one hand
weeding at 42 DAS with 40 x 10 cm spacing had
a significantly greater seed production (1177.07
kg/ha). It could be because there is less
competition for nutrients, moisture, and light. A
sufficient amount of sunlight absorption
encourages effective photosynthesis processes,
which leads to a bigger accumulation of
photosynthates across a broader area. The lower
values of the yield characteristics were caused
by the tight spacing and dense plant population.
The fierce battle for moisture, photosynthesis,
and solar radiation may be to blame for the
decline in yield with an increase in plant density.
Wider spacing may result in reduced inter-plant
competition since there is more room available
for individual plants, which reduces inter-plant
rivalry. Shekh et al. [11] noted the similar pattern.
Higher yields due to the use of herbicide and
cultural practices that reduced crop weed
competiton and created a favourable
environment for better plant growth resulted in
increased yield components, such as the number
of capsules per plant, the number of seeds per
capsule, and the test weight, as a result of the
efficient translocation of assimilates from the
source to developing capsules or seeds. These
outcomes concur with Sheoran et al. [12]
findings.
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Table 1. Effect of spacing and weed management practices on growth and yield of Sesame

Treatments Plant height Number of Plant Dry Crop growth rate
(cm) branches weight(g) (g/m3/day)

20 x 10 cm + two hand weeding at 21 and 42 DAS 121.26 2.97 12.81 11.29

20 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + one 122.33 3.11 13.08 10.57

hand weeding at 21 DAS

20 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS + 123.78 3.25 13.43 11.45

one hand weeding at 42 DAS

30 x 10 cm + two hand weeding at 21 and 42 DAS 125.03 3.33 13.91 10.29

30 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + one 126.37 3.34 14.41 11.72

hand weeding at 21 DAS

30 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS + 127.78 3.47 14.66 11.68

one hand weeding at 42 DAS

40 x 10 cm + two hand weeding at 21 and 42 DAS 128.24 3.52 15.09 11.32

40 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + one 129.08 3.56 15.42 10.81

hand weeding at 21 DAS

40 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS + 129.99 3.77 15.63 12.13

one hand weeding at 42 DAS

F test S S S S

S Em.(2) 0.46 0.09 0.13 0.21

CD (p=0.05) 1.38 0.28 0.38 0.62
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Table 2. Effect of spacing and weed management practices on growth and yield of Sesame

S.No Treatments No. capsules/ No. Seeds/ Testweight Seed Yield Stalk Yield Harvest Index
Plant Capsule (9) (kg/ha) (kg/ha) (%)

1. 20 x 10 cm + two hand weeding at 21 and 27.92 39.81 2.59 886.23 1319.56 40.41
42 DAS

2. 20 x 10 cm + pendimethalin @0.75 kg/ha at  28.57 40.59 2.72 938.45 1371.78 40.82
1 DAS + one hand weeding at 21 DAS

3. 20 x 10 cm + Quizalofop ethyl @0.05 kg/ha  28.87 41.24 3.05 971.64 1404.97 41.16
on 25 DAS + one hand weeding at 42 DAS

4. 30 x 10 cm + two hand weeding at 21 and 29.02 42.33 3.17 991.58 1424.92 41.27
42 DAS

5. 30 x 10 cm + pendimethalin @0.75 kg/ha at  29.87 44.09 3.27 1021.15 1454.48 41.42
1 DAS + one hand weeding at 21 DAS

6. 30 x 10 cm + Quizalofop ethyl @0.05 kg/ha 30.47 44.55 3.31 1043.91 1477.24 41.57
on 25 DAS + one hand weeding at 42 DAS

7. 40 x 10 cm + two hand weeding at 21 and 30.92 45.37 3.21 1079.68 1513.02 41.86
42 DAS

8. 40 x 10 cm + pendimethalin @0.75 kg/haat  31.38 46.70 3.43 1136.96 1570.30 42.26
1 DAS + one hand weeding at 21 DAS

9. 40 x 10 cm + Quizalofop ethyl @0.0 5kg/ha 31.91 47.48 3.48 1177.07 1610.41 42.37
on 25 DAS + one hand weeding at 42 DAS
F test S S NS S S S
SEm (2) 0.33 0.35 0.25 28.15 24.60 0.24
CD (5%) 1.00 1.06 - 84.40 76.78 0.73
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Table 3. Effect of spacing and weed management practices on economics of Sesame

Treatments Cost of cultivation Gross return Net return B:C ratio
(INR/ha) (INR/ha) (INR/ha)

20 x 10 cm + two hand weeding at 21 and 42 DAS 26124.00 69391.55 43267.55 1.66
20 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + 25524.00 73480.37 47956.37 1.88
one hand weeding at 21 DAS

20 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS  25724.00 76079.41 50355.41 1.96
+ one hand weeding at 42 DAS

30 x 10 cm + two hand weeding at 21 and 42 DAS 26424.00 77640.98 51216.98 1.94
30 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + 25824.00 79956.05 54132.05 2.10
one hand weeding at 21 DAS

30 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS  26024.00 81738.15 55714.15 2.14
+ one hand weeding at 42 DAS

40 x 10 cm + two hand weeding at 21 and 42 DAS 26724.00 84539.21 57815.21 2.16
40 x 10 cm + pendimethalin @0.75 kg/ha at 1 DAS + 26124.00 88554.43 62430.43 2.39
one hand weeding at 21 DAS

40 x 10 cm + Quizalofop ethyl @0.05 kg/ha on 25 DAS  26324.00 92164.84 65840.84 2.50

+ one hand weeding at 42 DAS

* Data was not subjected to the statistical analysis
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The significant and higher stalk yield (1610.41
kg/ha) was recorded in treatment-9 with the
application of Quizalofop ethyl @0.05 kg/ha on
25 DAS and one hand weeding at 42 DAS with
40 x 10 cm spacing. Perhaps less competition
exists for nutrients, moisture, and light. A
sufficient quantity of sunlight absorption
promotes efficient photosynthesis, which causes
more photosynthesis to accumulate across a
larger region. With restricted spacing and a
dense plant population, lower vyield attribute
values were attained. Potassium is involved in a
variety of physiological processes, such as
protein synthesis and enzyme activation. Similar
findings were reported by Nayek et al. [13]. The
effective weed control and lower dry weight of
weeds may have contributed to the crop's ability
to use more nutrients and water for better growth
and development in terms of various growth-
attributing characters like capsule length, number
of capsules per plant, number of seeds per
capsule, and seed vyield per plant. This
remarkable increase in seed and stover yield
may also be attributable to these treatments. The
effects of all the variables on the sesame seed
and straw production were favourable and
extremely significant. These results concur with
those of Mathukia et al. [14].

3.3 Economic Analysis
3.3.1 Economics

The result revealed that Maximum gross return
(92,164.84 INR/ha), Maximum net return
(62,430.43 INR/ha) and highest benefit-cost ratio
(2.50) was recorded in treatment-9 (40 x 10 cm +
Quizalofop ethyl @0.0 5kg/ha on 25 DAS + one
hand weeding at 42 DAS) as compared to other
treatments (Table 3). Higher gross Return, net
return and benefit cost ratio was recorded with
the application of Quizalofop ethyl @0.05 kg/ha
at 25 DAS and one hand weeding at 42 DAS with
40 x 10 cm spacing, it might be due to the higher
growth and yield attributes resulting in more seed
and stalk yield with the recommended spacing
and weed management practices [15-17].

4. CONCLUSION

It is concluded that with the plant spacing of 40 x
10 cm along with the application of Quizalofop
ethyl @0.05 kg/ha at 25 DAS and one hand
weeding at 42 DAS (Treatment-9) has performed
positively and improves growth and vyield
parameters.
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