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ABSTRACT 

Nutrient management plays a vital role in determining crop growth, yield, and quality in sesame. Nutrient 

uptake and nutrient use efficiency are important indicators for evaluating the effectiveness of fertilizer 

management practices. Nutrient management practices that ensure balanced basal application and sustained 

nutrient availability are critical for optimizing crop performance. The experiment was conducted during Kharif 

2025–26 at the Research Farm, ICAR- Project Coordinating Unit (Sesame and Niger), College of Agriculture, 

JNKVV, Jabalpur, Madhya Pradesh. The soil of the experimental field was sandy loam in texture, neutral in 

reaction and medium in available nutrients. The experiment was laid out in Randomized Block Design with 

fourteen treatments and three replications. Seed yield ranged from 290 to 758 kg ha⁻¹. The highest yield was 

recorded in T13 (758 kg ha⁻¹), followed by T12 (738 kg ha⁻¹) and T3 (726 kg ha⁻¹), Similarly, higher nutrient 

content and uptake was recorded in T13, while highest nitrogen use efficiency was recorded in T10 (64.89%) 

with combined application of fertilizers and nano fertilizers, followed closely by T9 (63.56%) and T3 (62.30%). 

Conventional RDF treatments (T1, T2, T6) showed moderate values (35–47%), highest phosphorus use 

efficiency was observed in T10 (32.86%), followed by T9 (31.30%) and T8 (27.44%). Treatments with nano-

fertilizer supplementation (T8–T10) consistently improved PUE compared to conventional RDF. The highest 

potassium use efficiency was recorded in T12 (62.19%). Split application of nitrogen proved most beneficial, 

maximizing both seed and stalk yields. Nano-fertilizer supplementation further enhanced productivity, 

highlighting its potential as a complementary strategy to conventional fertilization. Nutrient content in seed and 

stover was strongly influenced by fertilizer management practices. Nutrient uptake was significantly influenced 

by fertilizer management. proved most effective, ensuring maximum N, P, and K uptake. Split nitrogen 

application combined with balanced basal P and K enhanced nutrient assimilation, while nano-fertilizer 

supplementation offered additional benefits. Unfertilized control showed severe nutrient depletion, reinforcing 

the necessity of integrated nutrient management for sustaining crop productivity. Nutrient use efficiency was 

significantly influenced by fertilizer management strategies. Split nitrogen application also enhanced efficiency, 

particularly for potassium. Nano-fertilizer supplementation demonstrated clear benefits, reinforcing its role as a 

complementary strategy to conventional fertilization for improving nutrient utilization and crop productivity. 
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INTRODUCTION 

Sesame (Sesamum indicum L.), popularly known as the "Queen of Oilseeds," is one of the oldest cultivated 

oilseed crops and occupies a significant position in the agricultural economy of many tropical and subtropical 

countries. The crop is valued for its high-quality edible oil, rich protein content, antioxidants such as sesamin 

and sesamolin, and its adaptability to diverse agro-climatic conditions. In India, sesame is cultivated across a 

wide range of environments and contributes substantially to the livelihoods of small and marginal farmers. 

However, despite its economic and nutritional importance, the productivity of sesame remains relatively low 

compared to its genetic potential, primarily due to nutrient deficiencies, poor soil fertility, and inadequate 

nutrient management practices. 

Nutrient management plays a vital role in determining crop growth, yield, and quality in sesame. Conventional 

fertilizer application has long been the primary means of supplying essential nutrients to crops. However, 

continuous reliance on chemical fertilizers alone often leads to nutrient imbalance, reduced nutrient use 
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efficiency, degradation of soil health, and environmental concerns such as nutrient losses through leaching, 

volatilization, and runoff. Moreover, the rising cost of fertilizers necessitates the development of sustainable and 

efficient nutrient management strategies that can enhance productivity while maintaining soil fertility and 

environmental quality. Integrated Nutrient Management (INM), involving the judicious use of chemical 

fertilizers in combination with innovative nutrient sources, has emerged as a promising approach to address 

these challenges. Among recent advancements, nano fertilizers have gained considerable attention due to their 

unique physicochemical properties, including high surface area, controlled nutrient release, enhanced absorption, 

and targeted nutrient delivery. Nano fertilizers improve nutrient availability and uptake by plants while 

minimizing nutrient losses, thereby increasing nutrient use efficiency. Their application either through soil or 

foliar methods can supplement conventional fertilizers and potentially reduce the quantity of chemical fertilizers 

required for crop production. The integration of conventional fertilizers with nano fertilizers offers a synergistic 

approach to nutrient management. Such a strategy ensures an adequate nutrient supply throughout the crop 

growth period, promotes better root development and physiological activities, enhances nutrient uptake, and 

improves fertilizer use efficiency. In sesame, efficient nutrient acquisition is particularly important because the 

crop is often cultivated under rainfed and nutrient-deficient conditions, where nutrient losses and limited 

nutrient availability severely constrain productivity. The combined use of conventional fertilizers and nano 

fertilizers has the potential to improve nutrient recovery, reduce fertilizer wastage, and enhance crop 

performance through improved physiological and metabolic functions. Therefore, studying the influence of 

integrated application of fertilizers and nano fertilizers on nutrient uptake and use efficiency in sesame is of 

considerable agronomic significance. Such investigations can provide valuable insights into optimizing nutrient 

management practices, improving fertilizer efficiency, enhancing crop productivity, and promoting sustainable 

agriculture. The findings may contribute to the development of economically viable and environmentally sound 

nutrient management strategies for sesame cultivation, thereby supporting higher yields, better resource 

utilization, and long-term soil health. 

 

MATERIALS AND METHODS 

The experiment was conducted during Kharif 2025–26 at the Research Farm, ICAR- Project Coordinating Unit 

(Sesame and Niger), College of Agriculture, JNKVV, Jabalpur, Madhya Pradesh. The soil of the experimental 

field was sandy loam in texture, neutral in reaction and medium in available nutrients (Table 2). The experiment 

was laid out in Randomized Block Design with fourteen treatments and three replications. Sesame variety RT-

372 was sown in the experimental field  with nutrient application as treatments comprised of  RDF (60:40:20) 

50% N as basal and remaining N in 2 equal splits at 30 & 50 DAS (T1), 100% P2O5& K2O as basal & 75% 

RDN (50% basal & 50% at 30 DAS) (T2), 100% P2O5 and K2O as basal & 75% RDN (top dressing in 3 equal 

splits at 15, 30, & 50 DAS) (T3), 100% P2O5 and K2O & 50% RDN as basal (T4), 50% RDN , 50% P2O5 and 

100% K2O as basal (T5),  50% RDF (30:20:10) 50% N as basal & 50% at 30 DAS (T6), T4 + Nano Urea (4 ml/ 

liter water) spray at 30 and 50 DAS @ 300 & 400 L water/ ha (T7), T5 + Nano DAP (4 ml/ liter water) spray at 

30 and 50 DAS @ 300 & 400 L water/ ha (T8), T6 + Nano DAP (4 ml/ liter water)  + K (1% KCL) spray at 30 

and 50 DAS @ 300 & 400 L water/ ha (T9), T6 + Nano Urea at 30 & Nano DAP at 50 DAS (4 ml/ liter water) + 

K (1% KCL) @ 300 & 400 L water/ ha (T10), T6 + spray of water at 30 and 50 DAS @ 300 & 400 L water/ha 

(T11), RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 DAS, (T12), 125% (75:50:25) 50% N as basal and 

remaining N in 2 equal splits at 30 & 50 DAS (T13), Absolute control (T14) (Table 1)tested against 

recommended dose of fertilizer 60:40:20 kg N:P₂O₅:K₂O ha⁻¹ and absolute control. The crop was sown at a row 

spacing of 40 cm. Observations on biological yield was recorded from each net plot. Seed yield was obtained 

after drying, threshing and winnowing of the produce and expressed in kg ha-1. Stover yield was calculated by 

subtracting seed yield from biological yield, nutrient content in seed and stover were estimated, nutrient uptake 

by crop were estimated and nutrient use efficiency under different treatments were recorded.  

 

Table 1: Treatment details 

S. No. Treatments Notation 

1. RDF (60:40:20) 50% N as basal and remaining N in 2 equal splits at 30 & 50 DAS T1 

2. 100% P2O5 & K2O as basal & 75% RDN (50% basal & 50% at 30 DAS) T2 

3. 
100% P2O5 and K2O as basal & 75% RDN (top dressing in 3 equal splits at 15, 30, & 

50 DAS) 
T3 

4. 100% P2O5 and K2O & 50% RDN as basal T4 

5. 50% RDN , 50% P2O5 and 100% K2O as basal T5 

6. 50% RDF (30:20:10) 50% N as basal & 50% at 30 DAS T6 

7. T4 + Nano Urea (4 ml/ liter water) spray at 30 and 50 DAS @ 300 & 400 L water/ ha T7 

8. T5 + Nano DAP (4 ml/ liter water) spray at 30 and 50 DAS @ 300 & 400 L water/ ha T8 

9. 
T6 + Nano DAP (4 ml/ liter water)  + K (1% KCL) spray at 30 and 50 DAS @ 300 & 

400 L water/ ha 
T9 

10 
T6 + Nano Urea at 30 & Nano DAP at 50 DAS (4 ml/ liter water) + K (1% KCL) @ 

300 & 400 L water/ ha 
T10 
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11 T6 + spray of water at 30 and 50 DAS @ 300 & 400 L water/ ha T11 

12 RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 DAS T12 

13 125% (75:50:25) 50% N as basal and remaining N in 2 equal splits at 30 & 50 DAS T13 

14 Absolute control T14 

 

Table 2: Initial physico-chemical properties of experimental soil 

S. No. Constituent 
Analytical 

value 
Interpretation Method of determination 

A) Physical Properties 

1. Sand (%) 45.43 

Sandy loam 
International Pipette method (Piper, 

1967) 
2. Silt (%) 19.27 

3. Clay (%) 35.30 

B) Chemical Properties 

1. Soil pH 7.42 Neutral 
Glass Electrode pH Meter (Piper, 

1950) 

2. 

Electrical 

conductivity 

(dS/m) 

0.39 Normal 
Conductivity meter at 250C (Piper, 

1950) 

3. 
Organic carbon 

(%) 
0.53 Medium 

Walkley and Black rapid titration 

method 

(Walkley and Black, 1934) 

4. 
Available N 

(kg/ha) 
257.15 Medium 

Alkaline Permanganate method 

(Subbiah and Asija, 1956) 

5. 
Available P 

(kg/ha) 
17.23 Medium 

Colorimetric method (Olsen et al. 

1954) 

6. 
Available K 

(kg/ha) 
264.96 Medium 

Flame Photometer method (Chapman 

and Pratt, 1961) 

 

Results and discussion 

Seed Yield and Stalk Yield (kg ha⁻¹): Seed yield ranged from 290 to 758 kg ha⁻¹. The highest yield was recorded 

in T13 (758 kg ha⁻¹), followed by T12 (738 kg ha⁻¹) and T3 (726 kg ha⁻¹). The lowest yield was observed in T14 

(290 kg ha⁻¹). Treatments involving split application of nitrogen (T3) and nano-fertilizer supplementation (T8, 

T9, T10) consistently enhanced seed yield compared to conventional RDF (T1). Stalk yield varied between 1690 

to 2815 kg ha⁻¹. The highest stalk yield was recorded in T13 (2815 kg ha⁻¹), followed by T12 (2758 kg ha⁻¹) and 

T3 (2722 kg ha⁻¹) (Table 3). The lowest stalk yield was observed in T14 (1690 kg ha⁻¹). Treatments with 

balanced basal application and multiple nitrogen splits (T2, T3) produced superior vegetative biomass. T3 

emerged as the most effective treatment, combining the highest seed and stalk yields, thereby demonstrating the 

advantage of split nitrogen application. Nano-fertilizer-based treatments (T8, T9, T10) also showed promising 

results, bridging the gap between conventional RDF and advanced nutrient management strategies. Treatments 

with reduced RDF (T4, T5, T6) consistently underperformed, underscoring the need for adequate nutrient 

supply. Earlier reported by Gorlapalli et al. (2022), Sahoo et al. (2022) and Kale et al. (2020). 

 

Table 3: Effect of different treatments on seed and stalk yield of sesame 

Treatments 
Seed yield 

(kg/ha) 

Stalk yield 

(kg/ha) 

T1 
RDF (60:40:20) 50% N as basal and remaining N in 2 equal splits at 30 & 

50 DAS 
600 2581 

T2 100% P2O5 & K2O as basal & 75% RDN (50% basal & 50% at 30 DAS) 580 2657 

T3 
100% P2O5 and K2O as basal & 75% RDN (top dressing in 3 equal splits 

at 15,30 & 50 DAS) 
726 2722 

T4 100% P2O5 and K2O & 50% RDN as basal 457 2313 

T5 50% RDN, 50% P2O5 and 100% K2O as basal 430 2311 

T6 50% RDF (30:20:10) 50% N as basal & 50% at 30 DAS 437 2210 
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T7 
T4+Nano Urea (4 ml / liter  water) spray at 30 and 50 DAS @ 300 & 400 

L water/ha 
551 2392 

T8 
T5+Nano DAP (4 ml / liter water) spray at 30 and 50 DAS @ 300 & 400 

L water/ha 
579 2407 

T9 
T6+Nano DAP (4 ml /liter water)+K(1% KCL) spray at 30 and 50 DAS 

@ 300 & 400 L water/ha 
591 2440 

T10 
T6+Nano Urea at 30 & Nano DAP at 50 DAS (4 ml/liter water)+K(1% 

KCL) @ 300 & 400 L water/ha 
590 2420 

T11 T6+spray of water at 30 and 50 DAS @ 300 & 400 L water/ha. 450 2253 

T12 RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 DAS 738 2758 

T13 
125% (75:50:25) 50% N as basal and remaining N in 2 equal splits at 30 

& 50 DAS 
758 2815 

T14 No fertilizer 290 1690 

SEm ± 27.32 47.90 

CD  (p=0.05) 79.41 139.26 

 

Nutrient content and uptake 

The nitrogen content in the seed varied from 3.31 to 3.41%. The highest seed N was observed in T13 (3.41%), 

followed closely by T3 (3.40%) and T1 (3.39%). Stover nitrogen varied between 1.07 (T14) and 1.16 (T13), 

with T13 again recording the maximum content. Overall, treatments with split nitrogen application (T3 &T1) 

maintained higher N levels in both seed and stover (Table 4). Similarly, the phosphorus content in seed ranged 

from 0.63 (T14) to 0.70 (T1 & T13). Stover phosphorus varied between 0.41 (T14) and 0.49 (T13). Treatments 

T12 & T3 recorded relatively higher P values as compared to other treatments, while reduced doses of fertilizer 

nutrient treatments (T4, T5, T6) showed lower concentrations. Seed potassium ranged from 0.60 (T14) to 0.65 

(T3, T12 &T13), while Stover potassium varied between 0.75 (T1 & T6) and 0.81 (T13). Treatments T1, T3 and 

T12 consistently showed higher K values, while T1 & T6 recorded the lowest. T13 consistently outperformed 

other treatments across N, P, and K content, confirming the effectiveness of split nitrogen application with full 

basal P and K. Nano-fertilizer treatments (T9, T10) provided additional improvement, particularly in N and P 

uptake. Reduced RDF treatments (T4, T5, T6) showed lower nutrient concentrations, underscoring the 

importance of adequate and timely nutrient supply. T13 emerged as the most effective treatment, ensuring 

higher N, P, and K concentrations, while nano-fertilizer supplementation (T9, T10) further enhanced nutrient 

assimilation. Balanced basal application coupled with split nitrogen proved critical for optimizing nutrient 

uptake and improving crop quality. 

 

Table 4: Effect of different treatments on Nutrient content in seed and stover (%) 

S. 

No. 
Treatment 

N content (%) P content (%) K content (%) 

Seed Stover Seed Stover Seed Stover 

T1 
RDF (60:40:20) 50% N as basal and remaining N in 2 

equal splits at 30 & 50 DAS 
3.39 1.13 0.70 0.46 0.64 0.80 

T2 
100% P2O5 & K2O as basal & 75% RDN (50% basal & 

50% at 30 DAS) 
3.36 1.11 0.65 0.45 0.63 0.78 

T3 
100% P2O5 and K2O as basal & 75% RDN (top dressing in 

3 equal splits at 15,30 & 50 DAS) 
3.40 1.14 0.68 0.47 0.65 0.80 

T4 100% P2O5 and K2O & 50% RDN as basal 3.34 1.10 0.64 0.45 0.63 0.77 

T5 50% RDN, 50% P2O5 and 100% K2O as basal 3.33 1.09 0.65 0.44 0.62 0.76 

T6 50% RDF (30:20:10) 50% N as basal & 50% at 30 DAS 3.32 1.08 0.64 0.42 0.61 0.75 

T7 
T4+Nano Urea (4 ml / liter  water) spray at 30 and 50 DAS 

@ 300 & 400 L water/ha 
3.34 1.10 0.66 0.43 0.62 0.77 

T8 
T5+Nano DAP (4 ml / liter water) spray at 30 and 50 DAS 

@ 300 & 400 L water/ha 
3.35 1.09 0.65 0.44 0.63 0.78 
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T9 
T6+Nano DAP (4 ml /liter water)+K(1% KCL) spray at 30 

and 50 DAS @ 300 & 400 L water/ha 
3.38 1.11 0.67 0.46 0.63 0.79 

T10 
T6+Nano Urea at 30 & Nano DAP at 50 DAS (4 ml/liter 

water)+K(1% KCL) @ 300 & 400 L water/ha 
3.37 1.12 0.66 0.47 0.64 0.78 

T11 
T6+spray of water at 30 and 50 DAS @ 300 & 400 L 

water/ha 
3.33 1.09 0.65 0.43 0.61 0.76 

T12 RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 DAS 3.41 1.15 0.69 0.47 0.65 0.80 

T13 
125% (75:50:25) 50% N as basal and remaining N in 2 

equal splits at 30 & 50 DAS 
3.42 1.16 0.70 0.49 0.65 0.81 

T14 No fertilizer 3.31 1.07 0.63 0.41 0.60 0.75 

 

NPK Uptake (kg ha⁻¹): Seed N uptake ranged from 9.60 (T14, no fertilizer) to 25.94 (T13). Stover N uptake 

varied between 18.02 (T14) and 32.74 (T13). The highest total N uptake was recorded in T13 (58.68 kg ha⁻¹), 

followed closely by T12 (56.89) and T3 (55.65). The lowest was in T14 (27.61). Differences were statistically 

significant (CD at 5% = 2.42).Seed P uptake ranged from 1.82 (T14) to 5.28 (T13). Stover P uptake varied 

between 6.87 (T14) and 13.71 (T13). The highest total P uptake was observed in T13 (18.99 kg ha⁻¹), followed 

by T12 (18.03) and T3 (17.62). The lowest was in T14 (8.69). Differences were significant (CD at 5% = 

1.44).Seed K uptake ranged from 1.73 (T14) to 4.92 (T13). Stover K uptake varied between 12.68 (T14) and 

22.89 (T13). The highest total K uptake was recorded in T13 (27.81 kg ha⁻¹), followed by T12 (26.85) and T3 

(26.53) (Table 5). The lowest was in T14 (14.41). Differences were significant (CD at 5% = 1.64). T13 

consistently outperformed all treatments across N, P, and K uptake, establishing the superiority of 125% RDF 

with split nitrogen application. T12 and T3 also showed strong performance, highlighting the role of split 

nutrient management. Nano-fertilizer treatments (T8, T9, T10) provided moderate improvements, while reduced 

RDF treatments (T4–T6) and the control (T14) recorded the lowest values. Earlier reported by Srilatha et al. 

(2019) and Tuli et al. (2022). 

Table 5: Effect of different treatments on nutrient uptake by seed and stover (kg/ha) 

S. No. Treatment 

N uptake P uptake K uptake 

Seed 
Stove

r 
Total Seed 

Stove

r 
Total Seed 

Stove

r 
Total 

T1 
RDF (60:40:20) 50% N as basal and remaining N in 

2 equal splits at 30 & 50 DAS 
20.36 29.23 49.59 4.16 11.87 16.05 3.87 20.72 24.59 

T2 
100% P2O5 & K2O as basal & 75% RDN (50% 

basal & 50% at 30 DAS) 
19.47 29.58 49.05 3.78 11.78 15.56 3.66 20.81 24.47 

T3 
100% P2O5 and K2O as basal & 75% RDN (top 

dressing in 3 equal splits at 15,30 & 50 DAS) 
24.71 30.94 55.65 4.91 12.71 17.62 4.74 21.79 26.53 

T4 100% P2O5 and K2O & 50% RDN as basal 15.23 25.42 40.65 2.93 10.42 13.34 2.89 17.87 20.76 

T5 50% RDN, 50% P2O5 and 100% K2O as basal 14.26 25.26 39.52 2.80 10.09 12.89 2.64 17.61 20.25 

T6 
50% RDF (30:20:10) 50% N as basal & 50% at 30 

DAS 
14.46 23.81 38.26 2.79 9.30 12.08 2.65 16.65 19.31 

T7 
T4+Nano Urea (4 ml / liter  water) spray at 30 and 50 

DAS @ 300 & 400 L water/ha 
18.37 26.40 44.77 3.65 10.21 13.86 3.45 18.52 21.97 

T8 
T5+Nano DAP (4 ml / liter water) spray at 30 and 50 

DAS @ 300 & 400 L water/ha 
19.44 26.33 45.77 3.78 10.52 14.30 3.64 18.68 22.32 

T9 
T6+Nano DAP (4 ml /liter water)+K(1% KCL) spray 

at 30 and 50 DAS @ 300 & 400 L water/ha 
19.89 26.93 46.82 3.95 11.15 15.09 3.75 19.20 22.95 

T10 
T6+Nano Urea at 30 & Nano DAP at 50 DAS (4 

ml/liter water)+K(1% KCL) @ 300 & 400 L water/ha 
19.89 27.43 47.32 3.88 11.47 15.35 3.77 18.91 22.68 

T11 
T6+spray of water at 30 and 50 DAS @ 300 & 400 L 

water/ha 
14.95 24.64 39.59 2.94 9.61 12.56 2.76 17.03 19.79 

T12 
RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 

DAS 
25.17 31.72 56.89 5.02 12.96 18.03 4.79 22.06 26.85 

T13 
125% (75:50:25) 50% N as basal and remaining N in 

2 equal splits at 30 & 50 DAS 
25.94 32.74 58.68 5.28 13.71 18.99 4.92 22.89 27.81 

T14 No fertilizer 9.60 18.02 27.61 1.82 6.87 8.69 1.73 12.68 14.41 

SEm ± 0.89 0.72 0.83 0.20 0.51 0.49 0.21 0.61 0.56 
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Nutrient use efficiency 

NPK Use Efficiency (NUE %): NUE ranged from 0.00 (T14, no fertilizer) to 64.89 (T10). The highest NUE 

was recorded in T10 (64.89%), followed closely by T9 (63.56%) and T3 (62.30%). Conventional RDF 

treatments (T1, T2, T6) showed moderate values (35–47%), while reduced RDF treatments (T4, T5, T6) 

recorded lower efficiencies. PUE varied between 0.00 (T14) and 32.86 (T10). The highest was observed in T10 

(32.86%), followed by T9 (31.30%) and T8 (27.44%). Treatments with nano-fertilizer supplementation (T8–T10) 

consistently improved PUE compared to conventional RDF.KUE ranged from 0.00 (T14) to 62.19 (T12). The 

highest was recorded in T12 (62.19%), followed by T3 (60.58%) and T9 (60.15%). Treatments with split 

nitrogen application (T3, T12) and nano-fertilizer supplementation (T9, T10) showed superior KUE, while 

reduced RDF treatments (T4, T5) had the lowest values. T10 emerged as the most promising treatment, 

combining the highest NUE and PUE with competitive KUE. T12 and T3 excelled in KUE, confirming the 

importance of split nitrogen application with balanced basal fertilization. Nano-fertilizer treatments (T8–T10) 

consistently improved nutrient use efficiency, while reduced RDF treatments (T4–T6) underperformed across all 

parameters (Table 6). 

 

 

CONCLUSION 

The experimental findings proved that enhanced nutrient uptake not only supports greater biomass accumulation 

and partitioning of photosynthates into economic yield formation but also improves nutrient use efficiency. 

Nutrient uptake reflects the plant's ability to absorb and assimilate nutrients from the soil, whereas nutrient use 

efficiency measures how effectively the absorbed nutrients are converted into economic yield. Improving these 

parameters is essential for achieving sustainable sesame production under changing climatic and resource-

constrained conditions. Nano-fertilizer supplementation further enhanced productivity, highlighting its potential 

as a complementary strategy to conventional fertilization. Nutrient content in seed and stover was strongly 

influenced by fertilizer management practices. Nutrient uptake was significantly influenced by fertilizer 

management. proved most effective, ensuring maximum N, P, and K uptake. Split nitrogen application 

combined with balanced basal P and K enhanced nutrient assimilation, while nano-fertilizer supplementation 

offered additional benefits. 

 

CD  (p=0.05) 2.60 2.11 2.42 0.58 1.49 1.44 0.62 1.77 1.64 

Table 6: Effect of different treatments on Nutrient Use Efficiency (%) 

 Treatment NUE (%) PUE (%) KUE (%) 

T1 
RDF (60:40:20) 50% N as basal and remaining N in 2 equal splits at 

30 & 50 DAS 
36.63 18.40 50.86 

T2 
100% P2O5 & K2O as basal & 75% RDN (50% basal & 50% at 30 

DAS) 
47.63 17.17 50.28 

T3 
100% P2O5 and K2O as basal & 75% RDN (top dressing in 3 equal 

splits at 15,30 & 50 DAS) 
62.30 22.32 60.58 

T4 100% P2O5 and K2O & 50% RDN as basal 43.47 11.62 31.74 

T5 50% RDN, 50% P2O5 and 100% K2O as basal 39.67 20.99 29.20 

T6 50% RDF (30:20:10) 50% N as basal & 50% at 30 DAS 35.50 16.96 48.92 

T7 
T4+Nano Urea (4 ml / liter  water) spray at 30 and 50 DAS @ 300 & 

400 L water/ha 
56.14 12.91 37.76 

T8 
T5+Nano DAP (4 ml / liter water) spray at 30 and 50 DAS @ 300 & 

400 L water/ha 
60.07 27.44 39.52 

T9 
T6+Nano DAP (4 ml /liter water)+K(1% KCL) spray at 30 and 50 

DAS @ 300 & 400 L water/ha 
63.56 31.30 60.15 

T10 
T6+Nano Urea at 30 & Nano DAP at 50 DAS (4 ml/liter water)+K(1% 

KCL) @ 300 & 400 L water/ha 
64.89 32.86 58.21 

T11 T6+spray of water at 30 and 50 DAS @ 300 & 400 L water/ha 39.91 19.31 53.77 

T12 RDF (60:40:20) N in 3 equal splits at 15, 30 & 50 DAS 48.79 23.34 62.19 

T13 
125% (75:50:25) 50% N as basal and remaining N in 2 equal splits at 

30 & 50 DAS 
41.42 20.59 53.60 

T14 No fertilizer 0.00 0.00 0.00 



 

Genetics and Molecular Research 25 (21s): 2026     7 

REFERENCES 

1. Ahmadu R, Bello IH and Balogun K. 2024. Effect of nitrogen fertilizer on the performance of two sesame 

(Sesamum indicum L.) varieties in Wukari, Taraba State, Nigeria. International Journal of Agriculture and Earth 

Science, 10(8).  

2. Aruna E and Kumar KS. 2023. Effect of dose and time of nitrogen application on growth and yield of 

sesamum (Sesamum indicum L.) under irrigated conditions. International Journal of Economic Plants, 10(2): 

132–135.  

3. Aruna S, Kandasamy S, Raman R, Meyyappan M and Dhanasekaran K. 2026. Enhancing growth and yield 

potential of sesame through interactive effects of nutrient management and growth regulation strategies. 

International Journal of Research in Agronomy, 9(1): 07-10. 

4. Bhardwaj S, Bisen JS, Turkar D, Satankar N, Choudhary AS and Hanwat D. 2025. Impact of integrated 

nutrient management on growth, yield and its contributing traits of sesame (Sesamum indicum L.). International 

Journal of Advanced Biochemistry Research, 9(9): 359-362. 

5. Damdar RR, Bhale VM and Deshmukh KM.  2015.  Yield, growth and quality of summer sesame (Sesamum 

indicum L.) as influenced by irrigation and nitrogen levels.  International Journal of Agricultural Sciences, 

11(2): 301-306.  

6. Ghosh AK, Duary B and Ghosh DC.  2017. Performance of summer sesamum (Sesamum indicum L.) under 

integrated nutrient management. Journal of Pharmacognosy and Phytochemistry, 6(5): 1308-1310. 

7. Gorlapalli A, Kallakuri S, Sreekanth PD, Patil R, Bandumula N, Ondrasek G, et al. (2022) Characterization 

and prediction of water stress using time series and artificial intelligence models. Sustainability. 2022; 14:6690. 

doi:10.3390/su14116690. 

 

8. Haruna IM and Aliyu L. 2012. Seed yield and economic returns of sesame (Sesamum indicum L.) as 

influenced by poultry manure, nitrogen and phosphorus fertilization at Samaru, Nigeria. Revista Científica UDO 

Agricola, 12 (1): 152-156. 

9. Hegde DM. 2012. Carrying capacity of Indian agriculture: oilseeds. Current Science. 102 (6). 

10. Jamode  GR, Khadse VA, Dangore ST, Isokar AD, Bagal SK and Rathod SR. 2024. Effect of crop geometry 

on yield attributes and yields of foxtail millet (Setaria italica L.). International Journal of Research in 

Agronomy, 7(12): 15–17.  

11. Joshi AB. 1961. Sesamum- a monograph. Hyderabad, India: Indian Central Oilseed Committee.  

12. Kale Ravindra Ramrao,  M. Anila, H. K. Mahadeva Swamy, V. P. Bhadana, Ch. V. Durga Rani, P. 

Senguttuve, D. Subrahmanyam, S. K. Hajira, G. Rekha, M. Ayyappadass, B. Laxmiprasanna, E. Punniakotti, M. 

B. V. N. Kousik, Swapnil Kulkarni, T. Dilip, Pragya Sinha, G. Harika, K. Pranathi, K. Chaitra, M. S. Anantha, P. 

Brajendra, L. V. Subbarao, S. M. Balachandran, S. K. Mangrauhuia, Raman Meenakshi Sundaram, (2020) 

Morphological and molecular screening of rice germplasm lines for low soil P tolerance. J. Plant Biochem. 

Biotechnol. https://doi.org/10.1007/s13562-020-00586-5 

13. Kamravaie A and Shokohfar A.  2015. The effect of different levels and split application of nitrogen on yield 

and yield components of sesame plant in hamidiyeh weather conditions. Indian Journal of Fundamental and 

Applied Life Sciences, 5 (2):34-40. 

14. Khalid  MA, Ali Z, Tahir MHN, Ghaffar A and Ahmad J. 2023. Genetic effects of GA-responsive dwarfing 

gene Rht13 on plant height, internodal  length and grain yield of wheat under drought stress. Genes, 14(3): 699. 

15. Khan N, Khalil SK, Amanullah Ali A, Ullah Z, Ali M. 2016. Effect of nitrogen and sulfur on yield and yield 

components of sesame (Sesamum indicum L.) in calcareous soil. Pure and Applied Biology, 5(3): 471–475. 

16. Kumar  MGP, Basu BJ, Rao KT and Murthy PG. 2024. Studies on the influence of foliar application of nano 

fertilizers on sesame growth parameters. The Andhra Agricultural Journal, 71(3): 266-270. 

17. Lilhare  MA, Indulkar BS, Titirmare NS, Nawkhare AD and Thosar GD. 2019. Influence of graded fertilizer 

levels and zinc on yield and quality of sesame (Sesamum indicum L.) in inceptisol. International Journal of 

Chemical Studies, 7(5): 1225-1228. 

18. Malik MA, Saleem MF, Cheema MA and Ahmed SHAM I M. 2003. Influence of different nitrogen levels on 

productivity of sesame (Sesamum indicum L.) under varying planting patterns. International Journal of 

Agriculture and Biology, 5(4): 490-492. 

19. Meena LC, Ramawat N, Shukla UN, Raiger PR, Choudhary S, Kumar R and Kumar N. 2024. Productivity 

and profitability of sesame (Sesamum indicum L.) as influenced by conjoint application of nano fertilizers with 

conventional urea. Annals of Agricultural Research New Series, 45 (3): 104-111. 

20. Parmar B., Vishwakarma A.K., Gupta V., Jha P., Biswas A.K., Hati K.M., Malgaya G., Patra A.K. (2023). 

Effect of crop residue retention and nutrient application rates on soil health dynamics: A study on Vertisols of 

central India. Indian Journal of Soil Conservation, 51(1), 11–17.  

21. Parmar, B., Vishwakarma, A.K., Jha, P., Biswas, A.K., Meena, B.P., Das, A. and Rani, K., 2026. Residue 

and nutrient inputs optimization for sustainable soybean-wheat system under zero tillage in central Indian 

vertisol. Journal of Soil Science and Plant Nutrition, 26(1), pp.1517-1534. 

22. Parvaneh Sayyad-Amin. 2010. The study of sesame phenology and growth period under different nitrogen 

rates. Scholar’s Research Journal, 1(1). 

https://doi.org/10.1007/s13562-020-00586-5


 

Genetics and Molecular Research 25 (21s): 2026     8 

23. Raja  A, Hattab KO and Gurusamy L. 2007. Sulphur and micronutrient effects on growth and yield of 

sesame. International Journal of Agricultural Research, 2(7): 599–606. 

24. Reddy MVR, Singh R and Khan W. 2021. Agronomic evaluation of spacing and nitrogen Management 

practices on growth and yield of sesame (sesamum indicum L.). Asian Journal of Microbiology, Biotechnology 

and Environmental sciences, 23(2): 225-230. 

25. Sahoo S, Mukhopadhyay P, Sinha AK, Bhattacharya PM, Rakesh S, Kumar R, et al. (2022) Yield, nitrogen-

use efficiency, and distribution of nitrate nitrogen in the soil profile as influenced by irrigation and fertilizer 

nitrogen levels under zero-till wheat in the eastern Indo-Gangetic plains of India. Frontiers in Environmental 

Science. 2022; 10:970017. doi:10.3389/fenvs.2022.970017. 

26. Sawant C.P., Singh K.P., Singh R.S., Lakaria B.L., Nandeha N., Patel A., Vishwakarma A.K. (2023). 

Irrigation and conservation agricultural practices improve crop yield, water productivity and energetics of 

chickpea (Cicer arietinum L.) in Vertisols of central India. Irrigation and Drainage, 72, 664–681. 

https://doi.org/10.1002/ird.2817  

27. Sawant, C.P., Singh, K.P., Gupta, A., Meena, B.P., Fagodiya, R.K., Singh, A., Lakaria, B.L., Vishwakarma, 

A.K., Khadatkar, A., Magar, A.P. and Chaudhary, V.P., 2026. Conservation Agricultural Practices Enhance 

Food-Water-Economics Nexus and Mitigate Greenhouse Gas Emissions in Maize (Zea mays L.)–Chickpea 

(Cicer arietinum L.) Cropping System in Central High Lands of India. International Journal of Plant 

Production, 20(1), p.1. 

28. Smith DT, Grichar WJ and McCallum AA. 2000. Texas Agricultural Experiment Station. College Station and 

Yoakum prepared pp.1-19. 

29. Srilatha, P., Faisal Yousuf, Ramesh Methre, T. Vishnukiran, Surekha Agarwal,Yugandhar Poli, M. Raghurami 

Reddy, B. Vidyasagar, Chitra Shanker, D. Krishnaveni,S. Triveni, Brajendra, Shelly Praveen, S.M. 

Balachandran, D. Subrahmanyam,Satendra K. Mangrauthia.(2019). Physical interaction of RTBV ORFI with D1 

protein of Oryza sativa and Fe/Znhomeostasis play a key role in symptoms development during rice tungro 

disease to facilitate the insect mediated virus transmission. Virology 526 (2019) 117–124 

30. Solanki KH, Vaghasia PM and Viroja PB. 2022. Effect of foliar application of water-soluble fertilizer on 

growth, yield and quality of Indian mustard (Brassica juncea L. Czern and Coss). International Journal of 

Current Microbiology and Applied Science, 11(05): 125-130. 

31. Tuti MD, Rapolu MK, Sreedevi B, Bandumula N, Kuchi S, Bandeppa S, et al. (2022) Sustainable 

intensification of a rice-maize system through conservation agriculture to enhance system productivity in 

southern India. Plants. 2022; 11:1229. doi:10.3390/plants11091229 

32. Vishwakarma, A.K., Meena, B.P., Das, H., Jha, P., Biswas, A.K., Bharati, K., Hati, K.M., Chaudhary, R.S., 

Shirale, A.O., Lakaria, B.L. and Gurav, P.P., 2023. Impact of sequential herbicides application on crop 

productivity, weed and nutrient dynamics in soybean under conservation agriculture in Vertisols of Central 

India. PloS one, 18(1), p.e0279434. 

 


	INTRODUCTION

