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Abstract 
The present study entitled “Effect of Nano-Fertilizer vs Conventional Fertilizer on Growth and Yield of 

Chickpea (Cicer arietinum L.) under Doon Valley Conditions” was carried out at the Crop Research 

Centre, School of Agriculture, Uttaranchal University, Dehradun, Uttarakhand during rabi season 2025–26. 

The experimental design was Randomized Block Design (RBD) having seven treatments and three 

replications. Different combinations of recommended dose of fertilizers (RDF), nano urea, and zinc were 

tested and their effect on growth, yield, and quality parameters of chickpea was studied. It was found that 

the application of nano-fertilizer significantly increased plant growth, nodulation, plant yield traits, grain 

yield and protein content when compared with the conventional fertilizer treatment. T₅ (50% RDF + 1% 

Nano Urea) showed the tallest plant height, maximum number of branches, most dry matter accumulation, 

number of pods per plant, grain yield (12.23 q ha⁻¹), biological yield (80.16 q ha⁻¹), and protein content 

(6.42 mg/mL) among all treatments. Thus, 1% Nano Urea along with 50% RDF was found to be an 

efficient and sustainable nutrient management system for chickpea cultivation under Doon Valley 

conditions. 
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Introduction  

Chickpea (Cicer arietinum L.) is one of the most important pulse crops belonging to the family 

Fabaceae and is widely cultivated in tropical and subtropical regions. It is an important source of 

protein, carbohydrates, vitamins, minerals, and dietary fibre, particularly for vegetarian 

populations. In India, chickpea plays a significant role in food security and soil fertility 

improvement due to its nitrogen-fixing ability through symbiosis with Rhizobium bacteria 

(Yewale et al., 2025) [1]. India is one of the largest producers of chickpea, with major cultivation 

concentrated in states such as Madhya Pradesh ranked no one, Rajasthan, Maharashtra, and 

Uttar Pradesh second third and fourth respectively (Das et al., 2025) [2]. Uttarakhand produce 

chickpea in shivalik foothills region, Dehradun Haridwar and Udhan Singh Nagar District  

However, Chickpea productivity is often constrained by poor nutrient management, low 

fertilizer use efficiency, and micronutrient deficiencies. Excessive use of conventional fertilizers 

has led to nutrient losses, declining soil health, and environmental concerns (Sarika et al., 2025) 
[3].  

Application of nano-fertilizers has been reported to improve photosynthesis, root development, 

nodulation, protein synthesis, and grain yield in chickpea while reducing nutrient losses and 

environmental pollution (Sabaghnia et al., 2023) [17]. Micronutrients like zinc also play an 

essential role in crop growth and productivity by regulating enzyme activity and chlorophyll 

formation (Dhaliwal et al., 2021) [4]. This paper aimed to find out the effect of nano-fertilizer vs 

conventional fertilizer on growth and yield of chickpea under doon valley conditions. 

 

Materials and Methods 

The experiment was conducted during the rabi season of 2025–26 at the Crop Research Centre, 

School of Agriculture, Uttaranchal University, Prem Nagar, Dehradun, Uttarakhand. The 

experimental site was situated in the foothills of the Himalayas and experiences a humid 

subtropical climate with moderate winter temperatures and substantial monsoon rainfall. During  
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the crop growth period, the maximum temperature ranged from 

20.6 °C to 34.2 °C, while the minimum temperature varied from 

3.0 °C to 12.6 °C. Relative humidity remained comparatively 

high throughout the season, providing favourable conditions for 

chickpea cultivation (Jackson, 1967) [6].  

The soil of the experimental field was sandy loam in texture 

with moderate fertility status. The soil analysis revealed a pH of 

5.62, electrical conductivity of 0.75 dSm⁻¹, and organic carbon 

content of 1.30%. Available nitrogen, phosphorus, and 

potassium were recorded as 100.90 kg ha⁻¹, 17.70 kg ha⁻¹, and 

57.60 kg ha⁻¹, respectively. Soil texture was determined by the 

International Pipette Method as described by (C.S. Piper, 1966) 
[10], while organic carbon was estimated by the (Walkley and 

Black 1934) [12] method. Available nitrogen, phosphorus, and 

potassium were estimated using the methods described by 

(Subbiah and Asija 1956, Olsen et al. 1954, and Jackson 1967) 
[11, 8, 6], respectively. 

The experiment was laid out in a Randomized Block Design 

(RBD) with seven treatments and three replications, making a 

total of twenty-one plots. Each net plot measured 2 m × 3 m (6 

m²), while the gross experimental area covered 250 m². 

Chickpea variety “Desi Chana,” locally collected, was used as 

the test crop. Seeds were sown by line sowing at a spacing of 15 

cm between rows and 5 cm between plants with a sowing depth 

of 3–5 cm.  

The treatments consisted of different combinations of 

recommended dose of fertilizers (RDF), nano urea, and zinc. 

The treatments included: T₁ (100% RDF), T₂ (75% RDF + 1% 

Nano Urea) T₃ (75% RDF + 1% Nano Urea + Zn), T₄ (50% RDF 

+ 2% Nano Urea), T₅ (50% RDF + 1% Nano Urea), T₆ (50% 

RDF + 2% Nano Urea + Zn), and T₇ (50% RDF + 1% Nano 

Urea + Zn). Foliar application of nano-fertilizer and zinc was 

carried out according to treatment specifications during crop 

growth. 

Observations on growth and yield parameters were recorded 

from five randomly selected plants in each plot. Plant height, 

number of branches, dry matter accumulation and number of 

root nodules, were measured at different growth stages. Yield 

attributes such as number of pods per plant, number of seeds per 

pod, grain weight/plant and 100-grain weight were recorded at 

harvest. Grain yield, biological yield, harvest index, and protein 

content were also estimated. Biological yield was calculated as 

the sum of grain yield and straw yield as suggested by (Abdalla 

et al. 2015) [5]. Harvest index was computed according to the 

formula proposed by (Nichiporovich 1967) [7]. 

The experimental data collected during the investigation were 

statistically analysed using analysis of variance (ANOVA) 

appropriate for Randomized Block Design following the 

procedure described by (Panse and Sukhatme 1989) [9]. The 

significance of treatment effects was tested at 5% probability 

level, and critical difference (CD) values were calculated 

wherever the treatment effects were found significant. 

 

Results and Discussion 

The present investigation revealed significant variations among 

different nutrient management treatments with respect to growth 

and developmental parameters of chickpea under Doon Valley 

conditions. The application of nano-fertilizer in combination 

with reduced levels of recommended dose of fertilizers (RDF) 

positively influenced vegetative growth, nodulation, and dry 

matter accumulation of chickpea crop. Similar findings were 

also reported by Sabaghnia et al. (2023) [17], who observed that 

nano-fertilizer application enhanced crop growth and nutrient 

uptake in pulse crops under semi-arid conditions. 

Among all the treatments, treatment T5 (50% RDF + 1% Nano-

Urea) consistently recorded superior performance in almost all 

growth parameters. Plant height increased progressively with 

crop age under all treatment; however, T5 exhibited the 

maximum plant height at all growth stages, recording 18.35 cm 

at 30 DAS, 27.22 cm at 60 DAS, and 47.10 cm at 90 DAS. The 

enhanced plant height under T5 might be attributed to improved 

nitrogen availability and efficient nutrient absorption through 

foliar application of nano urea, with promoted vigorous 

vegetative growth and cell elongation. Similar results were 

reported by (Verma et. al., 2009) [18], who stated that nano-based 

nutrient application significantly improved plant growth and 

biomass accumulation in legumes. In contrast, the lowest plant 

height was observed under (T4 (50% RDF = 2% Nano Urea), 

indicating that higher concentration of nano urea was 

comparatively less effective. 

The same trend was seen in number of branches of plans. 

Treatment T5 had the maximum number of branches at 30, 60 

and 90 DAS with 3.54, 7.70 and 8.38 branches/plant, 

respectively. The stimulating effect of nano-fertilizer on 

branching can be attributed to the better photosynthetic activity 

and better delivery of nutrients within the plant system. The 

results are in line with (Meena et. al., 2021) [14], who noted that 

the use of integrated nutrient management using nano-fertilizers 

resulted in higher vegetative growth and branching of chickpea. 

 
Table 2: Effect of Different Treatment on Plant height and Number of Branches/plants 

 

T. No. Treatment  
Plant height (cm) No. of branches per plant  

30DAS 60DAS 90DAS 30DAS 60DAS 90DAS 

T1 100%RDF  17.8 25.28 43.29 2.21 6.17 6.43 

T2 75% RDF + 1% Nano Urea  18.18 25.27 42.73 2.62 6.1 6.81 

T3 75% RDF + 1% Nano Urea + Zn  16.83 26.09 43.52 2.51 5.78 7.28 

T4 50% RDF +2% Nano Urea  17.15 23.54 42.18 2.16 6.14 6.02 

T5 50% RDF + 1% Nano Urea  18.35 27.22 47.18 3.54 7.7 8.38 

T6 50% RDF + 2% Nano Urea+ Zn  17.95 25.52 45.04 2.55 6.04 7.1 

T7 50% RDF + 1% Nano Urea + Zn  17.96 25.19 45.16 2.24 5.72 6.69 

C.D (P at 5%)  N/A 0.948 2.357 0.337 0.857 0.374 

S. E (m) ± 0.486 0.304 0.757 0.108 0.275 0.12 

S.E (d) ± 0.688 0.43 1.07 0.153 0.389 0.17 

C.V 4.754 2.071 2.981 7.353 7.624 2.984 
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Dry weight per plant of chickpea was significantly influenced by 

different nutrient management treatments. Among all treatments, 

T₅ (50% RDF + 1% Nano Urea) recorded the highest dry weight 

per plant (82.05 g), whereas the lowest value was observed in T₁ 

(100% RDF) with (55.02 g). The increase in dry weight under T₅ 

may be attributed to improved nutrient availability, enhanced 

nutrient use efficiency, and better photosynthetic activity 

resulting from nano urea application. Similar findings were 

reported by (Raliya et al. 2018 and Meena et al. 2021) [15, 14], 

who observed increased biomass accumulation under nano-

fertilizer treatments. 

Root nodulation was also markedly influenced by the treatments. 

Treatment T₅ produced the maximum number of root nodules 

per plant (18.66), Rhizobial activity promotion in the root zone 

and favourable nutrient availability may be the cause of 

enhanced nodulation under nano urea treatment. Similar findings 

were reported by (Dhoke et al. 2013) [13], who observed 

enhanced nodulation and nutrient uptake in legumes treated with 

nano-fertilizers. 

 
Table 3: Effect of Different Treatment on Dry Weight/plant(g) and Number of Root Nodules/Plants 

 

T. No. Treatment Dry matter accumulation/plant (g) No. of root nodules per plants 

T1 100%RDF  55.02 15.66 

T2 75% RDF + 1% Nano Urea  60.04 16 

T3 75% RDF + 1% Nano Urea + Zn  59.1 15.66 

T4 50% RDF +2% Nano Urea  63.03 15 

T5 50% RDF + 1% Nano Urea  82.05 18.66 

T6 50% RDF + 2% Nano Urea+ Zn  62.68 15 

T7 50% RDF + 1% Nano Urea + Zn  60.05 16 

C.D (P at 5%) 14.44 N/A 

S.E (m) ± 4.635 0.882 

S.E (d) ± 6.555 1.247 

C.V% 12.714 9.547 

 

The number of pods per plant was significantly influenced by 

nano-fertilizer application. Among all treatments, T5 (1% Nano 

urea + 50% RDF) recorded the highest number of pods per plant 

(22.8), whereas the lowest value (14.8) was observed in T1. The 

increase in pod formation may be due to improved nutrient 

availability and enhanced nitrogen metabolism. Similar findings 

were reported by (Kumar et al. 2015) [21]. 

Nano-fertilizer application had a significant effect on number of 

seeds/pods. The highest number of seeds/pods (3) was found in 

treatment T5 (50% RDF + 1% Nano Urea) and the lowest (1) 

was obtained in T6. The better nutrient availability and 

translocation of photosynthates under nano urea application may 

have contributed to improve the seed development and grain 

filling. (Sabaghnia and Janmohammadi 2015 and Morovat et. 

al., 2019) [24, 23] similarly reported the same results.  

The maximum 100-grain weight (19.66 g) was recorded in 

treatment T5 (50%RDF + 1% Nano Urea) and Minimum value 

(17.66 g) was recorded in T4. The improved availability of 

nutrients and translocation of photosynthates under application 

of nano-urea might have enhanced seed development and grain 

filling. Similar findings were reported by (Moradtalab et. al., 

2018 and Pawar et. al., 2024) [26, 25]. 

T₅ (50% RDF + 1% Nano Urea) had the highest protein content 

(6.42 mg/mL), whereas the lowest protein was found in T₁ 

(100% RDF) with a value of (2.49 mg/mL). The greater protein 

content of the nano urea treatments may be attributed to greater 

availability of Nitrogen, and increased protein synthesis. The 

same has been reported by (Yadav R.S. et al. 2017 and Raliya et 

al. 2018) [22, 15]. 

Treatment T5 recorded the highest grain yield (12.23 q ha⁻¹), 

biomass yield (80.16 q ha⁻¹) and harvest index (15.25%), 

whereas the lowest values were observed in T4. The increase in 

yield may be due to enhanced nutrient use efficiency and 

improved plant growth under nano-urea application. Similar 

findings were reported by (Kumar et al. 2021 and Khandare et 

al. 2024) [20, 19]. 

 
Table 4: Effect of different treatment on grain yield and yield attributes  

 

T. No. Treatment 
Grain yield 

(q/ha) 

Biomass 

yield (q/ha) 

Harvest 

index (%) 

Grain 

weight/plant 

100 

grain/weight 
Pods/plants Seeds/pods 

T1 100%RDF 7.01 49.31 14.21 43.59 18.33 12.4 1.33 

T2 75% RDF + 1% Nano Urea 6.23 51.14 12.18 41.8 18.66 15.28 1.33 

T3 75% RDF + 1% Nano Urea + Zn 7.13 53.33 13.36 40.62 18.66 14.17 1.33 

T4 50% RDF +2% Nano Urea 1.48 18.63 7.94 38.56 17.66 14.62 1.33 

T5 50% RDF + 1% Nano Urea 12.23 80.16 15.25 56.77 19.66 20.78 3 

T6 50% RDF + 2% Nano Urea+ Zn 5.5 53.01 10.37 53.56 18.33 14.29 1 

T7 50% RDF + 1% Nano Urea + Zn 6.63 58.69 11.29 48.32 18.33 17.18 1.66 

C.D (P at 5%) 0.101 0.124 0.090 8.796 0.921 3.123 0.817 

S.E(m) 0.032 0.04 0.029 2.823 0.295 1.002 0.262 

S.E (d) 0.046 0.056 0.041 3.993 0.418 1.417 0.371 

C.V% 0.846 0.132 0.413 10.591 2.763 11.175 28.907 
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Conclusion 

The present investigation clearly demonstrated that the 

application of nano-fertilizer significantly influenced the growth, 

yield, and yield-attributing characters of chickpea under Doon 

Valley conditions. Among the different nutrient management 

treatments, treatment T₅ (50% RDF + 1% Nano Urea) proved to 

be the most effective and consistently superior in improving 

plant growth, nodulation, dry matter accumulation, protein 

content and yield parameters. The treatment recorded maximum 

plant height, number of branches per plant, dry matter 

accumulation, root nodules, pods per plant, seeds per pod, 100-

grain weight, grain weight/plant, grain yield, protein content, 

biomass yield, and harvest index compared to other treatments. 

Better performance of T5 could be due to better nutrient 

availability, nutrient use efficiency and better physiological and 

metabolic activities resulting from the application of nano urea. 

Moreover, the study found that the application of nano-fertilizer 

along with lower RDF can be effective in improving crop 

productivity and lowering the reliance on conventional 

fertilizers. On the contrary, higher concentration of nano urea (as 

seen inT4) was comparatively less effective suggesting that 

optimum concentration of nano-fertilizer is crucial for better 

crop performance. Hence, it can be concluded that 1% foliar 

application of Nano Urea and 50% RDF is an appropriate and 

effective nutrient management practice in Doon Vally condition 

for chickpea crop. The method has the potential to increase 

growth and yield and provides and alternative method to 

minimize the overuse of chemical fertilizers and increase 

nutrient use efficiency in pulse production system in a 

sustainable way. 
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