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Abstract   

The present research study aimed to evaluate the combined influence of 

inorganic and organic nutrient sources on the growth and yield parameters 

of black gram (Vigna mungo (L.) Hepper). The result indicated that using a 

combination of 50% of the recommended dose of fertilizer and 50% 

vermicompost had a significant positive impact on growth attributes, yield 

parameters, and biochemical parameters. These findings suggests that the 

simultaneous application of organic and inorganic fertilizers can effectively 

improve soil fertility and crop yield. Notably, integrating 50% of the 

recommended fertilizer dose with 50% vermicompost proved to be 

particularly beneficial in enhancing both the growth and yield of black gram 

compared to other treatments, including the control group. 
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Introduction   

Pulses, rich in protein, play a crucial role in Indian agriculture,  

being the second most important component after cereals in the human 

diet (1). Given their significant presence in the regular Indian diet and their 

status as a primary source of protein, pulses hold a special significance in 

Indian agriculture (2).They contribute to soil health by enhancing nitrogen 

levels, promoting long-term fertility and ensuring sustainability of cropping 

system (3). Pulses contain approximately three times more high-quality 

protein than grains (4). Among the various grain legumes, black gram (Vigna 

mungo (L.) Hepper) stands out as one of the most important pulse crops (5). 

Originating from central Asia and India, black gram boasts rich iron and 

calcium content (6, 7). On a dry weight basis, it comprises around 26% 

protein, 56.6% carbohydrates and 1.2% fat (8). With the global population 

steadily increasing, the degradation of natural resources, including soil and 

water, poses a significant challenge to meeting food demand (9).  

 Thus, preserving natural resources and safeguarding the 

environment have become pressing issues. The application of balanced 

fertilizers stimulates vegetative growth, enhances yield, and improves 

production efficiency (10). Key components of plant-available nutrients, 

notably nitrogen, phosphorus, and sulphur, are crucial for protein synthesis, 

phospholipid formation, and nitrogen metabolism (5). Both organic and 

synthetic fertilizers, or a combination thereof, can augment the nutrient 
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levels (NPK) already present in plants. Organic fertilizers, 

derived from plant- or animal-based materials, including 

manures, leaves, and compost, are products of natural 

processes. In contrast, synthetic fertilizers, produced 

artificially, contain minerals or man-made compounds, 

often utilizing natural gas or petroleum in the production 

of synthetic nitrogen fertilizer (11). 

 Vermicompost, derived from earthworms, is a 

valuable resource because it contains readily available 

plant nutrients, growth-promoting compounds, and 

various beneficial bacteria, including phosphorus-

solubilizing and cellulose-digesting organisms (12). The 

incorporation of farmyard manure (FYM), either alone or in 

combination with chemical fertilizers or biofertilizers, 

enhances the soil's nutrient status by boosting biological 

activity. This increase in soil biological activity creates a 

favorable physical environment and improves nutrient 

availability in the rhizosphere. Consequently, this leads to 

better crop growth and an improved source-sink 

relationship (13). 

 

Materials and Methods 

This investigation was conducted in experimental field of 

the School of Agriculture at Lovely Professional University, 

Phagwara, Punjab, during the Kharif season of 2021. Lovely 

Professional University is located 8 km from the Phagwara, 

situated in a sub-tropical climate at 31º 13’28’’ North 

latitude and 75º 46’25’’ East longitude, with an altitude of 

245 m above the mean sea level (AMSL) (Fig. 1). Soil 

samples were randomly collected from 10 different 

locations within the experimental field using a soil auger 

to a depth of 15 cm. These samples were analyzed to 

determine the physiochemical characteristics and fertility 

status of the soil. According to the triangle technique of 

soil classification approved by the International Society of 

Soil Science (ISSS), the soil in the experimental field is 

classified as sandy loam. The field study was designed 

using a Randomized Block Design with three replications 

and ten treatments to assess the individual and combined 

impacts of organic and inorganic nutrient sources. Each 

replication was divided into 30 plots, with treatments 

distributed randomly. Sowing was performed on 9th of 

July, 2021, at a seed rate of 20 kg ha-1.  

The treatments in the study were as follows: 

• T0 (Control)  

• T1 (100% RDF) 

• T2 (0% RDF + 100% Vermicompost)  

• T3 (0% RDF + 100% Farmyard manure)  

• T4 (50% RDF + 50% Vermicompost) 

• T5 (50% RDF + 50% Farmyard manure)  

• T6 (50% Vermicompost + 50% Farmyard manure)  

• T7 (50% RDF + 25% Vermicompost + 25% Farmyard 

manure)  

• T8 (25% RDF + 50% Vermicompost + 25% Farmyard 

manure), and  

• T9 (25% RDF + 25% Vermicompost + 50% Farmyard 

manure).  

 Data were recorded for various parameters 

including morphological parameters (plant height, 

number of branches plant-1, dry weight plant-1, number of 

root nodules plant-1 and leaf area index), biochemical 

attributes (grain nitrogen and grain protein content), yield 

attributes (grain yield, biological yield and harvest index). 

Fig .1. Experimental site. 
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Results  

Morphological parameters 

Growth parameters, including plant height, number of 

branches, dry weight, number of root nodules, and leaf 

area index, varied significantly depending on the levels of 

organic and inorganic nutrient sources used, as well as the 

control. Black gram plant height at different growth stages 

showed significant differences among all the treatments. 

The treatment T4 (50% RDF + 50% VC) recorded the highest 

plant height at 55.53 cm, followed by T7 (51.47 cm), which 

was statistically at par with T8 (50.53 cm). For the number 

of branches per plant, treatment T4 (50% RDF + 50% VC) 

again showed the best results, followed by T7  with 12.00 

branches per plant. The combination of 50% RDF + 50% VC 

also proved to be the most effective for dry weight per 

plant and the number of root nodules per plant. Regarding 

leaf area index, treatment T4  showed best result with an 

index of 1.40, outperforming all the treatments (Fig. 2).  

Yield and yield attributes 

The grain yield of black gram at different growth stages 

showed significant differences among all the treatments. 

Treatment T4 (50% RDF + 50% VC) achieved the highest 

grain yield at 1.03 t ha-1. Grain yield ranged from 0.64 t ha-1 

(T0) to 1.03 t ha-1 (T4). For biological yield plant-1 and 

harvest index, the maximum values were observed for 

treatment T4 (50% RDF + 50% VC). Biological yield varies 

from 2.84 t ha-1 (T0) to 3.53 t ha-1 (T4). The harvest index 

ranged from 22.39% (T0) to 29.15% (T4) (Fig. 3). 

Note: T0= Control, T1= 100% RDF, T2= 100% VC; T3= 100%FYM, T4= 50%RDF+50%VC, T5= 50%RDF+50%FYM, T6= 50%VC+50%FYM, T7= 50%RDF+25%VC+25%
FYM,  T8= 25%RDF+50%VC+25%FYM, T9= 25%RDF+25%VC+50%FYM 

Fig. 2. Effect of integrated use of organic and inorganic sources of nutrients on growth parameters of black gram. 

Note: T0= Control, T1= 100% RDF, T2= 100% VC, T3= 100% FYM, T4= 50% RDF + 50% VC, T5= 50% RDF + 50% FYM, T6= 50% VC + 50% FYM, T7= 50% RDF + 25% VC 
+ 25% FYM, T8= 25% RDF + 50% VC + 25% FYM, T9= 25% RDF + 25% VC + 50% FYM 

Fig. 3. Effect of integrated use of organic and inorganic sources of nutrients on yield and quality parameters of black gram. 
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Biochemical parameters 

Grain nitrogen and protein content (%) 

Biochemical parameters, including grain nitrogen and 

protein content, showed significant difference depending 

on the levels of organic and inorganic nutrient sources 

used, as well as the control. Treatment T4 (50% RDF + 50% 

VC) had the highest grain nitrogen content at 3.57%. Grain 

nitrogen content ranged from 2.52% (T0) to 3.57% (T4). For 

grain protein content, the maximum value was also 

observed in treatment T4 (50% RDF + 50% VC). Protein 

content varied from 15.77% (T0) to 22.33% (T4) (Fig. 3).  

 

Discussion 

The combined application of 50% RDF and 50% VC 

enhanced plant access to essential nutrients, potentially 

accelerating early root growth and cell division. This 

facilitates greater nutrient uptake from deeper soil layers, 

thereby promoting overall plant growth characteristics 

and, increasing the plant growth rate. The increased 

production characteristics and yield can be attributed to 

the translocation of photosynthetic products influenced 

by the inorganic nutrient sources, which enhance the 

availability of essential nutrients. Furthermore, the 

application of 50% RDF and 50% vermicompost boosted 

photosynthetic translocation and accumulation, leading 

to improved seed yield, straw yield, and biological yield, 

ultimately resulting in a higher harvest index. 

 The incorporation of RDF and vermicompost 
produced the best growth characteristics, consistent with 

findings from previous studies (14, 15). Nutrient 

absorption is crucial as it enhances photosynthesis, plant 

nitrogen metabolism, and carbohydrate synthesis. 

Therefore, the beneficial effects of vermicompost and RDF 

led to a significant improvement in the seed yield and 

straw yield of black gram. These results align with those 

reported in earlier research (11, 14, 16-19). 

 Combining the use of organic and inorganic 

fertilisers positively impacts production by reducing the 

risk of nutrient leaching after applying inorganic fertilizers 

in the soil. Similar results were observed in the studies by 

(11, 16, 20). 

 The increase in nitrogen and protein content can be 
attributed to the incorporation of various sources of both 

organic and inorganic nutrients. Our findings are 

consistent with those of (21).  

 

Conclusion   

In summary, treatment T4 (50% recommended dose of 

fertilizer + 50% vermicompost) yielded the best results for 

morphological parameters, yield attributes, and 

biochemical parameters for black gram. This suggests that 

T4 may be a preferred option for farmers. The impact of 

organic and inorganic fertilizers on black gram cultivation 

is multifaceted. Organic fertilizers contribute to long-term 

soil health and environmental sustainability, while 

inorganic fertilizers offer immediate nutrient availability 

and higher initial yields. When choosing between these 

options, factors such as ecological impact, economic 

viability, and soil fertility should be considered. Integrating 

both organic and inorganic fertilizers in a balanced 

manner appears to be an effective strategy to maximize 

black gram production. Future studies should explore 

climate-resilient practices, biofertilizers, and precision 

agriculture methods to enhance nutrient management 

and increase the adaptability of black gram production to 

changing environmental and agricultural conditions. 

Sustainable and productive black gram farming can be 

achieved by maintaining a careful balance of organic and 

inorganic fertilizers. 
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