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ABSTRACT 

Sesame is an important oilseed crop cultivated in India since ages during kharif season. Due to congenial 

environment and availability of moisture excessive vegetative growth is observed, which resulted in poor capsule 

formation and low seed yield due to poor source to sink partitioning of photosynthates.  A field experiment was 

conducted to evaluate the influence of foliar application of plant growth regulators tested against control with no 

plant growth regulator application on crop growth, seed and oil yield of sesame (Sesamum indicum L.). The 

experiment was laid out in a randomized block design (RBD) with three replications and eleven treatments 

comprising a control, salicylic acid, paclobutrazol, mepiquat chloride, chlormequat chloride and potassium 

chloride (KCl), applied either as a single spray at 60 days after sowing (DAS) or as split sprays at 45 and 60 DAS. 

Each foliar treatment was applied at a spray volume of 300 L ha⁻¹. The treatments included salicylic acid at 200 

ppm at 60 DAS and 100 ppm at 45 and 60 DAS; paclobutrazol, mepiquat chloride and chlormequat chloride at 

200 ppm at 60 DAS and 100 ppm at 45 and 60 DAS; and KCl at 2% at 60 DAS and at 45 and 60 DAS. Observations 

were recorded on plant growth attributes, physiological parameters, yield attributes and seed yield. The results 

showed non-significant differences for plant population m² and it varied from 20.00 to 22.67 plants m2, maximum 

plant height at maturity 115.11 cm in treatment T11. While maximum number of branches per plant (4.44), 

maximum LAI (3.18), number of capsules plant-1 (68.33), seeds capsule-1(68.83), capsule length (28.52 mm) and 

capsule girth (8.73 mm) was recorded in treatment T8. Treatment T₂ (1837.03 kg ha-1) recorded maximum straw 

yield while the harvest index varied between 23.99 in T1 to 32.44% in treatment T8. Among the treatments, 

chlormequat chloride @ 200 ppm applied at 60 DAS (T8) showed the most consistent superior performance by 

producing maximum number of capsules plant⁻¹, seeds capsule⁻¹, capsule length and capsule girth with the greater 

number of branches and leaf area index, together. These improvements in reproductive attributes were reflected in 

the highest seed yield of 692.03 kg ha⁻¹, along with higher seed test weight and harvest index. 
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INTRODUCTION: 

Sesame (Sesamum indicum L.) is an important oilseed crop cultivated in India since ages popularly known as the 

“Queen of Oilseeds” and often called as the “poor man’s ghee”. It is generally cultivated during the Kharif season, 

which contributes nearly 75% of the total production. Sesame seeds are highly nutritious, containing high amount 

of fat, protein, minerals, vitamins, and dietary fiber. Sesame contains about 21.9% protein and fat, considered an 

excellent energy source. Sesame seeds also contain carbohydrates, sugars, starch, fiber, and ash. The oil content 

in sesame varies from 40-50% depending on the cultivar. Notably, oleic and linoleic acids consist about 80% of 

the fatty acids which providing several health benefits (Were et al. 2006). In addition, sesame seeds are good and 

rich sources of essential minerals including calcium, magnesium, copper, iron, manganese, phosphorus, potassium, 

zinc, and sodium and also provide important vitamins especially selenium, β-carotene vitamin E, vitamin B1, 

vitamin B2, vitamin B3, vitamin B5, vitamin B6, and vitamin B9 (Wei et al. 2022). Sesame cultivation in India is 

widely concentrated in West Bengal, Madhya Pradesh, Gujarat, Uttar Pradesh, Andhra Pradesh, Rajasthan, and 

Telangana, which collectively account for 85% of the total production in the country. Sesame occupies an area of 

15.31 lakh hectares, with a total production of 8.47 lakh tonnes and an average productivity of 553 kg ha-1 in India.  

Due to congenial environment and availability of moisture during kharif season excessive vegetative growth is 

observed, which resulted in poor capsule formation and low seed yield due to poor source to sink partitioning of 
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photosynthates. Plant hormones are organic compounds produced naturally inside plants that maintain growth and 

development even at very low concentrations. These hormones influence key physiological processes such as cell 

elongation, differentiation, cell division, flowering, and fruit development. However, the synthesis and balance of 

plant hormones are affected by both abiotic and biotic factors, which may limit the plant growth and productivity. 

PGRs are considered as a new class of agrochemicals that can improve plant architecture, optimize source-sink 

relationship, and facilitate the translocation of photo-assimilates by promoting greater retention of flowers, 

improve pod and seed development, and ultimately enhance seed yield and productivity through their exogenous 

application to boost crop productivity. Keeping in view the above facts, the present investigations was undertaken 

to determine whether modification of plant growth through growth retardants, stress-mitigating compounds and 

potassium nutrition could improve the yield and productivity of sesame and to identify an environmentally 

acceptable and practically affordable PGR for sesame. 

 

MATERIAL AND METHODS: 

The field experiment was conducted during the Kharif season of 2025 at the Research Farm of the ICAR All India 

Coordinated Research Project (Sesame and Niger) Unit, College of Agriculture, Jawaharlal Nehru Krishi Vishwa 

Vidyalaya (JNKVV). The experimental site had a fairly uniform topography and was characterized by the 

occurrence of localized weeds commonly prevalent in the area. Geographically, Jabalpur is located at 23° 90' N 

latitude and 79° 58' E longitude and at an altitude nearly of 411.78 m above mean sea level as per the classification 

of the National Agricultural Research Project (NARP), New Delhi, Jabalpur comes under the “Kymore Plateau 

and Satpura Hills” agro-climatic zone. The average annual rainfall of Jabalpur region is approximately 1350 mm, 

primarily received during mid-June to the end of September. The soil of the experimental area was sandy clay 

loam texture with proper drainage, gentle slope.  The soil reaction was slightly alkaline, with an optimum pH of 

7.3, low in organic carbon content, moderate in available nitrogen, phosphorus and potassium, with optimum 

electrical conductivity. The experiment was laid out in a randomized block design (RBD) with three replications 

and eleven treatments comprising a Control (T1), Salicylic acid @ 200 ppm at 60 DAS @ 300 L ha -1(T2), Salicylic 

acid @ 100 ppm at 45 & 60 DAS @ 300 L ha -1 (T3), Paclobutrazol @ 200 ppm at 60 DAS @ 300 L ha -1(T4), 

Paclobutrazol @ 100 ppm at 45 & 60 DAS @ 300 L ha -1(T5), Mepiquat chloride @ 200 ppm at 60 DAS @ 300 

L ha -1(T6), Mepiquat chloride @ 100 ppm at 45 & 60 DAS @ 300 L ha-1(T7), Chlormequat chloride @ 200 ppm 

at 60 DAS @ 300 L ha -1(T8), Chlormequat chloride @ 100 ppm at 45 & 60 DAS @ 300 L ha  -1(T9), KCL @ 2% 

at 60 DAS @ 300 L ha -1(T10) and KCL @ 2% at 45 & 60 DAS @ 300 L ha -1(T11). Observations were recorded 

on plant growth attributes; yield attributes seed and oil yield.  

 

RESULTS & DISCUSSION 

Growth parameters 

The results showed non-significant differences for plant population m². The plant population varied from 20.00 to 

22.67 plants m2. Treatment T3 and T8 (22.67 plants m2) recorded the maximum plant population followed by T1, 

T6 and T11 (21.67 plants m2), while minimum plant population was recorded in treatment T5 and T7 (20.00 plants 

m2). The results indicated that the effect of different plant growth regulator treatments on plant height at maturity 

was non-significant and varied from 112.89 cm to 115.11 cm, among all treatments T11 (115.11 cm) recorded the 

highest plant height while the lowest plant height observed under treatment T6 (112.89 cm). Similarly, Tung et al. 

(2020) found that the reduction in plant height under mepiquat chloride was due to its anti-gibberellin activity, 

which restricted cell elongation by inhibiting the conversion of geranylgeranyl diphosphate to ent-kaurene. 

Significant variations existed for number of branches @ maturity and the maximum number of branches (4.44) 

were recorded under treatment T8. These findings are in agreement with the present study of Pirasteh-Anosheh et 

al. (2021), Bajya et al. (2023), Desta and Amare (2021) Kale et al. (2021), Kumar et al. (2014), and Parmar et al. 

(2022) that chlormequat chloride, mepiquat chloride and paclobutrazol, respectively, reduced stem elongation and 

improved plant architecture and promoted branching. Different plant growth regulator treatments observed 

significant effect on leaf area index (LAI) at 60 DAS. The mean value was 2.95, ranging 2.68 to 3.18. Among all 

treatments T8 (3.18) recorded maximum LAI and was found at par with T6 (3.13) and T4 (3.10), meanwhile 

minimum LAI was recorded in treatment T5 (2.68) which remained at par with T7 (2.84) and T11 (2.80). Similarly, 

Nuraini et al. (2018) reported that paclobutrazol application reduced leaf area index while enhancing chlorophyll 

content and promoting a more compact and efficient canopy structure. 

 

Table 1: Influence of different doses of PGR treatments on Plant population m² of sesame 

Treatments 
Plant population per 

m² 

Plant height (cm) Number of 

branches 

Leaf Area Index (60 

DAS) 

T1 21.67 115.00 3.22 2.90 

T2 21.33 114.56 3.89 2.95 

T3 22.67 113.11 4.11 2.94 

T4 21.33 114.22 3.89 3.10 
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T5 20.00 113.11 4.11 2.68 

T6 21.67 112.89 4.22 3.13 

T7 20.00 113.56 3.78 2.84 

T8 22.67 114.00 4.44 3.18 

T9 21.33 113.33 4.00 2.88 

T10 21.33 114.89 3.78 2.98 

T11 21.67 115.11 3.89 2.80 

SEM 2.22 4.52 0.20 0.06 

CD at 5% NS NS 0.59 0.18 

 

Yield Attributes & yield 

Significant differences were found for number of capsules per plant at maturity. The overall average recorded as 

62.92 capsules plant-1, while the range varied from 56.11 to 68.33 capsules plant-1. Treatment T8 (68.33 capsules 

plant-1) recorded maximum number of capsules and T7 (67.33 capsules plant-1) and T3 (66.89 capsules plant-1) 

varied non-significantly from it. Meanwhile minimum number of capsules was recorded in treatment T1 (56.11 

capsules plant-1) which was remained at par with T5 (57.11 capsules plant-1). The results are consistent with 

Hanchinamath (2005), Rathod et al. (2021), Sharma et al. (2022), Sharma et al. (2020), Tuli et al. (2022) findings, 

who reported the highest number of pods plant⁻¹ with chlormequat chloride, while mepiquat chloride remained 

statistically at par. The results exhibited significant differences for number of seeds per capsule. The overall 

average recorded 61.94 seeds capsule-1 while the range varied from 55.67 to 68.83 seeds capsule-1. Treatment T₈ 

(68.83 seeds capsule-1) recorded maximum number of seeds per capsule and was found at par with T5 (64.67 seeds 

capsule-1), T2 (64.00 seeds capsule-1), T11 (64.17 seeds capsule-1) and T9 (63.33 seeds capsule-1), while minimum 

seeds per capsule was recorded in treatment T1 (55.67 seeds capsule-1) which was remained at par with T7 (61.67 

seeds capsule-1), T11 (59.33 seeds capsule-1) T3 and T4 (57.38 seeds capsule-1), which agreement with Hanchinamath 

(2005) and Ahmed et al. (2022), who reported that chlormequat chloride and paclobutrazol improved major yield-

attributing traits, including capsules plant⁻¹ and seeds capsule⁻¹. Similarly, Alim et al. (2020) reported an increase 

in seeds capsule⁻¹ with salicylic acid application in sesame. The results showed significant differences for capsule 

length (mm). The overall average recorded as 26.77 mm, while the range varied from 25.38 to 28.52 mm. Among 

all treatment, T8 (28.52 mm) recorded maximum capsule length and varied non-significantly from T9 (27.56 mm), 

T7 (27.21 mm), T4 (27.09 mm) and T10 (26.89 mm) meanwhile minimum capsule length was recorded in treatment 

T1 (25.38 mm) which was at par with T10 (26.89), T11, T6 (26.73), T3 (26.63), T2 (25.89) and T5 (25.84). Significant 

differences were found for capsule girth in diameter (mm). The mean value was 8.48 mm, while the range varied 

from 8.32 to 8.73 mm. Treatment T₈ (8.73 mm) recorded maximum capsule girth and varied non-significantly 

from T₉ (8.64 mm) and T10 (8.56 mm), meanwhile minimum capsule girth was recorded in treatment T1 (8.32 mm) 

which was remained at par with T11 (8.50 mm), T3, T6 (8.42 mm), T4 (8.40 mm) and T5 (8.37 mm). The 

improvement in capsule length and girth may be attributed to enhanced source-sink interaction and assimilate 

partitioning. Hadiya et al. (2021), Mehmood et al. (2021), Tung et al. (2020) Gorlapalli et al. (2022), Indoria et al. 

(2024) and Kale et al. (2020). 

reported similar effects with chlormequat chloride, paclobutrazol and mepiquat chloride, respectively. 

Table 2: Influence of different doses of PGR treatments on Yield Attributes 

Treatments 
Number of capsule plant-

1 

Number of seed 

capsule-1 

Capsule lenght 

(mm) 

Capsule girth 

(mm) 

T1 56.11 55.67 25.38 8.32 

T2 61.89 64.00 25.89 8.38 

T3 66.89 57.83 26.63 8.42 

T4 62.56 57.83 27.09 8.40 

T5 57.11 64.67 25.84 8.37 

T6 60.44 58.00 26.73 8.42 

T7 67.33 61.67 27.21 8.54 

T8 68.33 68.83 28.52 8.73 

T9 63.33 63.33 27.56 8.64 

T10 59.33 59.33 26.89 8.56 

T11 58.78 64.17 26.73 8.50 
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SEM 0.90 2.25 0.57 0.06 

CD at 5% 2.65 6.63 1.67 0.18 

 

The results showed significant differences for seed yield (kg ha-1). The mean value was 611.60 kg ha-1, while the 

range varied from 511.86 to 692.03 kg ha-1. Treatment T8 (692.03 kg ha-1) recorded maximum seed yield which is 

at par with T2 (677.86 kg ha-1), T9 (654.44 kg ha-1) and T6 (637.49 kg ha-1) meanwhile minimum seed yield was 

recorded in treatment T1 (511.86 kg ha-1) which varied non-significantly from T10 (556.01 kg ha-1) thses findings 

corroborate the observations of Pirasteh-Anosheh et al. (2021) and Lone et al. (2010), who reported enhanced crop 

productivity with chlormequat chloride. Also, Kuchlan and Kuchlan (2023) demonstrated the beneficial effect of 

salicylic acid on seed yield and physiological performance. The results showed non-significant differences for 

straw yield (kg ha-1). The mean value was 1541.98 kg ha-1, and the range varied between 1347.38 to 1837.03 kg 

ha-1. Treatment T₂ (1837.03 kg ha-1) recorded maximum straw yield followed by T₉ (1721.75 kg ha-1) and T5 

(1670.20 kg ha-1), meanwhile minimum straw yield was recorded in treatment T4 (1347.38 kg ha-1). The results 

exhibited non-significant differences for biological yield (kg ha-1). The mean value was 2153.95 kg ha-1, while the 

range varied from 1928.40 to 2514.34 kg ha-1. Treatment T2 (2514.34 kg ha-1) recorded maximum biological yield 

followed by T₉ (2376.19 kg ha-1) and T5 (2285.92 kg ha-1), meanwhile minimum biological yield was recorded in 

treatment T4 (1928.40 kg ha-1).  The results exhibited significant differences for seed test weight (gm). Likewise, 

Laishram et al. (2023) reported significantly enhanced stover and biomass production in response to salicylic acid 

application. The mean value was 3.96 gm, while a range between 3.77 to 4.03 gm. Treatment T4, T8  and T10 (4.03 

gm)  recorded maximum test weight and was found at par with T₂ (3.90 gm), T3 (3.97 gm), T5 (3.97 gm), T6 (3.97 

gm), T7 (3.97 gm), T9 (4.00 gm) and T11 (3.97 gm), meanwhile minimum test weight was recorded in treatment T1 

(3.77 gm) and T2 (3.90) varied non-significantly from it. The improvement in 1000-seed weight may be attributed 

to enhanced assimilate partitioning and seed filling under PGR application. Hadiya et al. (2021), Athari and Talebi 

(2019), Bajya et al. (2023), Brajendra et al. (2012) and Caon et al. (2017),  

reported similar increases with chlormequat chloride, salicylic acid and mepiquat chloride, respectively. The 

results showed non-significant differences for harvest index. The mean value was 29.07%, while a range between 

23.99 to 32.44%. Treatment T8 (32.44%) recorded maximum harvest index followed by T4 (32.28%) and T6 

(32.21%), meanwhile minimum harvest index was recorded in treatment T1 (23.99%). The similar findings 

corroborate Lone et al. (2010), who reported that chlormequat chloride improved harvest index. Likewise, Barman 

et al. (2015) observed enhanced harvest index with paclobutrazol application. 

 

Table 3: Influence of different doses of PGR treatments on test weight, seed yield, straw yield, 

biological yield, and Harvest index (HI 

Treatments 
Test weight 

(gm) 
Seed yield  

(kg ha-1) 
Straw yield (kg 

ha-1) 
Biological yield  

(kg ha-1) 
Harvest index 

(HI) (%) 

T1 3.77 511.86 1620.00 2131.86 23.99 

T2 3.90 677.31 1837.03 2514.34 27.65 

T3 3.97 621.30 1459.94 2081.24 30.81 

T4 4.03 581.01 1347.38 1928.40 32.28 

T5 3.97 615.72 1670.20 2285.92 28.50 

T6 3.97 637.50 1450.70 2088.19 32.21 

T7 3.97 601.38 1407.47 2008.85 30.18 

T8 4.03 692.03 1457.01 2149.05 32.44 

T9 4.00 654.44 1721.75 2376.19 27.88 

T10 4.03 556.01 1443.51 1999.53 27.81 

T11 3.97 579.02 1540.83 2119.85 27.87 

SEM 0.05 22.19 218.87 250.15 3.00 

CD at 5% 0.14 65.45 NS NS NS 

 

CONCLUSION 

Plant growth regulators (PGRs) have considerable potential for regulating growth and seed yield in sesame 

(Sesamum indicum L.), particularly under conditions where proficient vegetative development and reproductive 

growth are important for improving productivity. Among the treatments, chlormequat chloride @ 200 ppm applied 

at 60 DAS (T8) showed the most consistent superior performance by producing maximum number of capsules 

plant⁻¹, seeds capsule⁻¹, capsule length and capsule girth with the greater number of branches and leaf area index, 

together. These improvements in reproductive attributes were reflected in the highest seed yield of 692.03 kg ha⁻¹, 

along with higher seed test weight and harvest index. The greater productivity under plant growth regulator 

application may be associated with improved regulation of plant architecture, enhanced canopy development and 

more efficient partitioning of assimilates towards reproductive sinks. The response of sesame to PGR application, 

however, may vary with the type of growth regulator, concentration, time of application and prevailing 

environmental conditions. Therefore, chlormequat chloride @ 200 ppm at 60 DAS can be considered a promising 

treatment for improving yield performance of sesame under the conditions of the present investigation. Further 
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studies involving different agro-climatic conditions, seasons, genotypes and application schedules are required to 

validate the consistency of PGR responses and to develop location-specific recommendations for efficient and 

sustainable sesame production. 
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