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ABSTRACT

The present investigation was carried out at farmer’s holding at Vallampadugai village, Cuddalore district, Tamil Nadu,
India during 2021, to investigate the effect of different organic manures on growth, yield attributes and yield of sesame in
a sandy loam soil. The experiment consisted of application of different organic manures (poultry manure, sheep manure
and press mud) at various levels 0, 5, 7.5, 10 and 12.5 t ha1. The experiment was laid out in a factorial randomized block
design with three replications. The results revealed that among the different organic manures applied, the application of
12.5't of poultry manure per hectare was found beneficial in increasing growth attributes viz., plant height, number of
branches plant-1, chlorophyll content and leaf area index. The higher values of yield attributes viz., number of capsules
plant1 (77.89), number of seeds capsule! (71.23), 1000 seed weight (3.23 g) and seed yield (818.2 kg ha-1), stover yield
(1684.2 kg hal) and biological yield (2502.4 kg hal) were obtained with application of poultry manure at
12.5t ha-L
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INTRODUCTION

Sesame (Sesamum indicum L.) is an important oilseed crop of India belongs to family Pedaliaceae and it is
widely cultivated throughout the world and comes at 4th position among all oil seed crops. Sesame is
referred as the "Queen of Oil Seeds." It has high-protein and oil. Sesame seed is rich source of protein (25%),
energy (631 kcal/100g), fat (60.2%), carbohydrate (11.7%), dietary fibre (11.6%) and it also contains
thiamine, riboflavin, niacin, ascorbic acid, vitamin A, minerals (Mg, Ca, Fe, P, Zn), phytic and oxalic acid.
Area under sesame in India was 13,71,700 ha with the production of 3.99 lakh metric tonnes (Department
of Agriculture, Co-operative and Farmers Welfare, 2019).

Many of the components required for plant growth and development are found in organic manures.
Manures function as soil amendment by providing organic matter to the soil, in addition to boosting soil
fertility [1]. Organic materials improve soil physical properties such as aggregate stability, water holding
capacity, soil aeration, soil structure, drainage, and root penetration, as well as soil chemical properties
such as soil nutrient content and soil pH [2,3]. Sesame production and seed quality would most likely be
improved by applying organic manures in the form of crop residues and animal manure [4,5,6]. The
essential minerals locked up in organic manures slowly mineralize and become available to the crops,
resulting in increased production and quality besides improving the fertility of the soil [7]. In sesame, the
most favourable organic manure is the poultry manure. It enhances the soil fertility by adding phosphorus,
nitrogen and micronutrients, as well as improving moisture and nutrient retention [8]. Sheep manure helps
to improve soil structure contributing to crop yield and agricultural product quality and it can greatly
reduce environment pollution. Industrial wastes like press mud can also be used in agriculture [9]. It is a
good media of both organic and inorganic plant nutrients as it contains organic carbon, N, P, K, Caand S and
abundance of micronutrients. Therefore, a field experiment was conducted to determine the impact of
various organic manures on the growth, yield, and yield qualities of sesame.
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MATERIAL AND METHODS

A field trial was conducted at farmer’s holding at Vallampadugai village, Cuddalore district, Tamil Nadu,
India. The soil of experimental site was sandy loam in texture (62.6 % sand, 26.9% silt and 10.0% clay)
with bulk density (1.49 Mg m-3), pH (7.47), EC (1.72 dSm1) in 1:2.5 soil: water ratio, soil organic carbon
(3.15 gkg1). The soil is low in available N (214.6 kg ha'1), medium in available P (13.2 kg ha) and medium
in potassium (275.4 kg ha'1). The treatments included were three different organic manures at different
levels viz, poultry manure (0, 5, 7.5, 10 and 12.5 t ha1), sheep manure (0, 5, 7.5, 10 and 12.5 t ha!) and
press mud (0, 5, 7.5, 10 and 12.5 t ha'1). Recommended dose of fertilizers was added (35:23:23 kg N, P20s
and K20 ha') to all plots. The organic manures viz., poultry manure (3.20 % N, 2.03% P, 1.57% K), sheep
manure (2.97 % N, 1.13 % P, 2.01% K) and press mud (1.44 % N, 0.82% P, 1.20% K) were incorporated
into the plots according to treatment schedule after land preparation and left for two weeks before sowing.
Five plants from each plot were chosen to measure plant height, number of branches plant?, chlorophyll
content and leaf area index at harvest stage. Various yield components like number of capsule plant?,
number of seed capsule! and 1000 seed weight were recorded at harvest stage. The seed, stalk and
biological yield were recorded separately and expressed in kg hal. When the leaves and stems turned from
green to yellow with a crimson tint, the crop was ready for harvest. The plants were manually harvested
by being cut at the base, near to the ground, with a sickle. To reduce seed loss when the capsule dehisces,
plants from each plot were placed in a sack to dry. The sacks were gently battered with sticks to release all
of the seeds from the capsules when the harvested plants had dried sufficiently. After that, winnowing was
used to separate the seeds from the chaff. The seed yield per hectare was calculated using the entire net
plot of plants. The data obtained from the study were statistically analysed as proposed by [10].

RESULTS AND DISCUSSION

Growth parameters

A glance on the data of the growth parameters in sesame was depicted in the table (1) and Fig. (1,1a,2and
2a). Application of different organic sources at different levels favourably increased the growth parameters
of sesame viz, plant height, and number of branches plant-1, chlorophyll content, leaf area index and days
for 50% flowering.

Among the different organic sources applied, poultry manure (S:1) registered the maximum value of growth
parameters viz, plant height (110.96 cm), number of branches plant! (9.18), chlorophyll content (41.09
SPAD value), leaf area index (3.11) and days for 50% flowering (48.56). This might be attributed to high N
content of poultry manure, which released through mineralization thereby favoured uptake of primary
nutrients [11]. The poultry manure with nitrogenous fertilizer produced the maximum growth characters
of sesame with ensuring proper growth and development [12]. These findings are in consistent with other
authors [13,14,15]. Thus, balanced nutrition under favourable environment might have helped in
production of new tissues which have ultimately increased the plant height, dry matter accumulation,
number of branches per plant, chlorophyll content and LAI These results are in agreement with the
findings who observed higher growth parameters as a result of application of fertilizers and manures in
combination [16,17,18,19]. The treatments next in order to poultry manure (S1) were sheep manure (Sz)
and press mud (Ss3) in registering the growth attributes.

Application of different organic manures at various levels showed a significant variation on growth
parameters of sesame increasing levels of organic manure gradually increased the growth parameters.
Among the various levels of organic sources tried, L4+ which received 12.5 t ha'! of each organic manure
recorded the maximum plant height (118.61 cm), number of branches plant?! (9.62), chlorophyll content
(43.59 SPAD value), leafarea index (3.33) and days for 50% flowering (49.56). However, this level (L4) was
found to be on par with L3 (10 t ha!) in registering the plant height (116.16 cm), number of branches plant
1(9.42), chlorophyll content (42.59 SPAD value), leaf area index (3.26) and days for 50% of flowering of
sesame (48.65). The interaction effect between sources and levels of various organic manures on growth
parameters were significant. Application of poultry manure @ 12.5 t ha'1 (S1L4) recorded maximum plant
height (128.23 cm), number of branches plant! (10.87), chlorophyll content (46.38 SPAD value) and leaf
area index (3.61). However, it was found to be on par with application of poultry manure @ 10 t ha (S1L3)
which registered 127.45 cm, 10.74, 45.75 SPAD value and 3.57, respectively. This was followed by
treatment (SzL4) which received sheep manure @ 12.5 t ha! and it was on par with (S:L3). The lowest
growth parameters were observed in (SiLo) With regard to days for 50% of flowering of sesame, the
interaction effect was not significant.

Yield attributes

Application of the different organic sources, significantly increased the yield attributes over control (Table
2). Application of poultry manure recorded highest yield attributes viz., number of capsule plant?(63.75),
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number of seeds capsule? (60.34) and 1000 seed weight (2.94 g). This treatment was followed by sheep
manure (Sz) and pressmud (Ss). This could be due to balanced and adequate amount of nutrients through
poultry manure as per requirement of crop which favoured better environment for growth and
development [20]. The increased photosynthates and their transportation of available nutrients from
poultry manure may favoured the to sink resulted in increased plant growth and yield attributes [12]. The
large population of microorganisms were introduced into the soil through organic manure application
which promoted N fixation and P solubilization. All these contributed to the enhancing effect on growth
and yield attributes derived from the poultry manure application. The effect of poultry manure on these
parameters is related to its role in providing more plant nutrients and enhancing the solubility of natural
soil nutrients [15]. The adequate supply of macro and micro nutrients earlier in the life of a plant through
organic manures, which is considered important in promoting vegetative growth and reproductive growth,
thereby increased assimilating surface of plant as well as total photosynthesis, this resulting in improving
the yield attributes of sesame [21].

Among the various levels of organic manures studied, the application of 12.5 t ha! of different organic
manures recorded the highest number of capsule plant? (71.06), number of seeds capsule! (64.63) and
1000 seed weight (3.06 g) of sesame. However, it was equally efficacious with application of 10 t ha'! (L3)
of different organic manures which registered 69.80, 63.27 and 2.97, respectively. The level L3 was
significantly superior to the other levels of organic manures. A positive interaction effect on yield attributes
was noticed due to different sources and levels of organic manures were significant. The treatment (S1L4),
which received poultry manure @ 12.5 t ha! recorded the highest number of capsule plant? (77.89) and
number of seeds capsule! (70.97). However, it was statistically on par with application of poultry manure
@ 10 t ha'1 (S1L3). This was followed by the treatment pairs (SzL4) which found to be on par with (Sz2L3)
registered the values 70.08 and 63.42, respectively. The treatments S:Lo and SsLo were registered the
lowest number of capsule plant! (33.52) and number of seeds capsule! (42.18). Concern the 1000 seed
weight, the interaction effect was non-significant.

Yield

Application of organic manures with varying levels significantly increased the seed, stover and biological
yield of sesame (Table 3). Among the various organic manures, the application of poultry manure (S1) has
been recorded the highest seed yield (697.4 kg ha'), stover yield (1492.3 kg ha!) and biological yield
(2189.7 kg ha1) of sesame. This might be due to the effect of poultry manure in reducing the soil pH to
some extent by producing organic acids which paved way for greater availability of both macro and
micronutrients [20]. The source (S1) was followed by sheep manure (S2) and press mud (S3).

Among the levels of organic manures, the highest sesame yield was evidenced at 12.5 t ha! of different
organic manures the highest seed, stover and biological yield ranged from 463.3 to 818.2 kg ha'1, 1069.2 to
1684.2 kg ha'tand 1533.3 to 2502.4 kg ha! respectively. With respect to the various levels, application of
12.5 t ha'! of different organic manures recorded the maximum seed yield (762.0 kg ha1), stover yield
(1584.2 kg ha'1) and biological yield (2346.2 kg ha'1). However, this level (L4) was on par with application
of 10 t ha! of different organic manures (L3) by registering 738.3 kg ha! and 1542.4 kg halof seed and
stover yield respectively. The biological yield of sesame was significantly superior to the rest of the levels
of organic manures. Among the interactions, application of different sources and levels of organic manures
on yield of sesame were significant. Application of poultry manure @12.5 t ha1(SiL4) recorded the highest
seed yield (818.2 kg ha'1), stover yield (1684.2 kg ha1) and biological yield (2502.4 kg ha'1). This treatment
was closely on par with the treatment which received poultry manure @ 10 t ha'1 (S1L3). The treatment
(S1L4) was followed by (SzL4) which received sheep manure @ 12.5 t ha' registered seed, stover and
biological yield of 754.0, 1586.7 and 2340.7 kg hal, respectively. It was statistically on par with SzL3.The
betterment in yield characters might be due to effect of poultry manure application that produced the
highest yield of sesame compared with sheep manure. This could be due to the fact that poultry manure
has a low carbon to nitrogen ratio, which allows it to mineralize and release nutrients faster than other
manures [20]. Application of various organic manures increase the supply of easily assimilated major and
micronutrients to plant, besides mobilizing unavaiable nutrients into available form. This might be due to
higher requirement of nutrients by young, fast growing tissue and perfoms a number of functions related
to growth, development, photosynthesis and utilization of carbohydrates [22,23]. All these processes are
favorably improved with application of organic manures that modifed the yield in sesame
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Table 1. Effect of different organic manures on growth parameters in sesame
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Table 2. Effect of different organic manures on yield attributes in sesame
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Fig. 1 Effect of different sources of organic manures Fig. 2 Effect of different sources of organic manures

on days for 50% flowering in sesame on leaf area index in sesame
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Table 3. Effect of different organic manures on yield in sesame
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Fig. 1a Effect of different levels of organic manures Fig. 2a Effect of different levels of organic manures
on days for 50% flowering in sesame on leaf area index in sesame
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Fig. 2c Interaction effect of different sources and levels of organic manures on leaf area index in sesame

CONCLUSION

The application of poultry manure at 12.5 t ha! performed better in improving growth parameters such as
plant height, number of branches plant-1, chlorophyll content, days for 50% flowering, and leaf area index.
This treatment also resulted in the highest yield and yield attributes, such as number of capsules plant,
number of seeds capsule'1,1000 seed weight, Seed yield, stover yield, and biological yield of sesame in sandy
loam soil compared to other organic manures like sheep manure and press mud.
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