

Foliar application of HYPER bio-stimulant improves growth, yield and soil nutrient status of blackgram (Vigna mungo L.) under vertisols



Abstract

A field experiment was conducted at the Agriculture Research Station, Achalpur, District Amravati, under Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, during the kharif 2024-25 season to evaluate the efficacy of HYPER on the growth, yield and soil nutrient status of blackgram (Udid). A plant bio-stimulant is any substance applied to plants to enhance nutrient-use efficiency, abiotic stress tolerance and crop-quality traits, regardless of its nutrient content. The field topography was fairly uniform and levelled. The experiment was laid out in a Randomised Block Design with six treatments and four replications. The mean number of seeds per pod (5.45) was significantly higher under Urea Briquette and T5: RDF + HYPER at 2.5 ml/litre of water. Grain yield was significantly highest under T6: RDF + HYPER at 3 ml/litre of water (1196.23 kg ha-1), and it was at par with T4: RDF + HYPER at 2 ml/litre of water (1151.91 kg ha-1). RDF + HYPER at 3 ml/litre of water recorded the highest grain yield (1196.23 kg ha-1), followed by RDF + HYPER at 2.5 ml/litre of water (1165.03 kg ha-1). Growth parameters, including plant height, number of branches and pod characteristics, improved significantly with HYPER application. Post-harvest soil nutrient availability also increased in treated plots, with the highest available N (213.25 kg ha-1), P (18.14 kg ha-1) and K (652.85 kg ha-1) recorded under T6. The findings indicate that RDF + HYPER at 3 ml/litre of water significantly enhanced blackgram productivity and post-harvest soil fertility under Vertisol conditions.
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Introduction

Blackgram (Vigna mungo L.) is an important pulse crop in India, valued for its protein-rich grains and soil-enriching properties through nitrogen fixation. Among grain legumes, blackgram is an ancient and well-known leguminous crop of Asia, and it can be grown as a sole crop, intercrop or fallow crop. It is popular because of its nutritional quality, as it is rich in protein, carbohydrates, fat, minerals, amino acids, phosphoric acid and vitamins. However, it is highly sensitive to abiotic stresses. Productivity of blackgram remains low in India, including Maharashtra, partly because of inadequate scientific knowledge of production technology. In India, blackgram is grown on 3.10 million hectares, with a production of 1.40 million tonnes. Blackgram grains are an important component of the national pulse diet and are used in different food preparations (Dhandapani et al., 2023). In the global context, the area under pulses in India during 2019-2020 was 148.30 lakh hectares, producing 80.91 lakh tonnes. Across India, the area under blackgram during 2019-2020 was 36.44 lakh hectares, producing 16.93 lakh tonnes (Swaminathan et al., 2023; Prioty et al., 2023). A large portion of Udid is consumed in India, where it is produced. India alone accounts for more than 50% of the world production (Meena & Ram, 2016). “About 95 per cent of blackgram production comes from 10 states of Madhya Pradesh, Rajasthan, Andhra Pradesh, Uttar Pradesh, Tamil Nadu, Maharashtra, Jharkhand, Gujarat, Karnataka and West Bengal” (Prasanthi & Kumar, 2023).
Enhancing the productivity of blackgram through the adoption of appropriate agronomic practices remains a major research priority. Among the various strategies developed to improve blackgram yield, the foliar application of plant bio-stimulants has attracted considerable attention due to its potential to enhance crop growth and productivity. Plant bio-stimulants have been regarded as essential facilitators of plant growth and development, contributing significantly to improvements in crop performance (Malik, 1995).

Growth-regulating substances exert profound effects on a wide range of physiological and biochemical processes in plants. Their application has been reported to modify plant architecture, optimise assimilate partitioning, enhance photosynthetic efficiency, improve nutrient uptake, stimulate nitrogen metabolism, promote flowering, ensure more uniform pod formation, facilitate the efficient mobilisation of assimilates towards reproductive sinks, improve seed quality, synchronise flowering, and delay leaf senescence (Sharma et al., 2013). Collectively, these physiological responses contribute to improved crop growth, reproductive efficiency, and yield potential.

In pulse crops, productivity is frequently constrained by limited source capacity and the inefficient translocation of assimilates to developing reproductive sinks. Consequently, the maintenance of an adequate leaf area is critical for enhancing source strength through increased photosynthetic assimilate production. Furthermore, excessive flower and pod abscission represent major physiological limitations that substantially reduce yield potential in blackgram and other pulse crops (Krishna Surendar et al., 2013). Therefore, agronomic interventions that enhance source–sink relationships while minimising reproductive losses are essential for achieving sustained improvements in blackgram productivity.

Bio-stimulants, when applied as foliar sprays at the proper crop growth stage and at optimum concentration, could play a significant role in increasing crop yield and produce quality in different field crops (Nagasubramaniam et al., 2007). Foliar nutrient application is one possible approach for enhancing the productivity of pulses such as blackgram. Recent studies in blackgram indicate that foliar nutrient application can improve yield and related yield attributes (Kushwah et al., 2023). Nutrient fortification through soil and foliar application has similarly been reported to improve growth and production parameters in blackgram under field conditions (Banerjee et al., 2023). Evidence from blackgram studies also shows that productivity is influenced by yield-contributing plant and pod traits and by nutrient-management practices involving biofertilisers and variable nutrient sources (Dhillon et al., 2024; Verma et al., 2025). HYPER, a foliar bio-stimulant for plants, is a proprietary product of M/s Y. K. Laboratories, Hyderabad. However, productivity is often limited by nutrient imbalance and suboptimal crop management. The use of plant growth enhancers such as HYPER, along with recommended fertilisers (RDF), may improve crop performance and soil health. Information on the response of blackgram to foliar HYPER application with RDF under Vertisol conditions remains limited, particularly for the combined assessment of growth, yield and post-harvest soil nutrient availability. Therefore, the present study was undertaken to evaluate the effect of HYPER on growth, yield and nutrient availability in blackgram.
 
Materials and Methods
A field experiment was conducted at the Agriculture Research Station, Achalpur, District Amravati, under Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, during the kharif 2024-25 season. The field was fairly uniform and levelled in topography. The soil was medium black cotton soil with a higher clay percentage and belonged to the order Vertisol. The soil of the experimental plot was clayey in texture (Piper, 1966). The soil was slightly alkaline in reaction (pH 7.2). Among the nutrient-status parameters, the soil was medium in organic carbon, low in available nitrogen (112.90 kg ha-1) (Subbiah & Asija, 1956), very low in available phosphorus (15.90 kg ha-1) (Olsen et al., 1954) and high in available potassium (359.63 kg ha-1) (Jackson, 1967).
Achalpur is situated in the subtropical region at 21°15'26'' N latitude and 77°30'31'' E longitude, at an altitude of 375 m above mean sea level. The Agriculture Research Station, Achalpur, District Amravati, received total rainfall of 845.6 mm over 54 rainy days. The monsoon commenced during the 23rd meteorological week. The treatments included T1: Absolute Control, T2: RDF (20:40:20 N:P2O5:K2O kg/ha), T3: Urea Briquette, T4: RDF + HYPER @ 2 ml/litre, T5: RDF + HYPER @ 2.5 ml/litre and T6: RDF + HYPER @ 3 ml/litre. Spraying was done as per the schedule, and the university practice included a 2% urea spray. In the present investigation, healthy and viable seeds of the AKU-10-1 variety, with a duration of 60-70 days, were used. Blackgram was sown by hand dibbling at 30 x 10 cm spacing, with two seeds hill-1, as per the treatment. The fertiliser dose was 20:40:20 N:P2O5:K2O kg ha-1. The statistical design was a Randomised Block Design (RBD) with four replications. Data were analysed by the analysis of variance method (Panse & Sukhatme, 1978), and the F-test of significance was used for testing. The study evaluated the bio-efficacy of HYPER on overall crop growth, yield enhancement in blackgram and soil fertility.








Results and Discussion

Growth and Yield Attributes
The data indicated that HYPER application significantly improved plant growth and yield parameters, as shown in Table 1. No severe phytotoxic effect was observed on the growing crop during the investigation, and recommended practices were adopted for pest control; the insect population was maintained below the economic injury level.

Table 1 : Effect on ancillary observation of blackgram after HYPER application.

	Treatments
	Plant height
(cm)
	No. of Branches
	Mean No of seeds/pod
	Length of pod (cm)
	Grain Yield (kg ha-1)

	T1: Absolute Control

	48.15
	2.45
	5.35
	4.22
	927.56

	T2: RDF (20:40:20    
      N:P2O5:K2O kgha-1)
	51.55
	2.55
	4.95
	4.47
	1036.39

	T3: Urea Briquette

	49.25
	2.50
	5.45
	4.46
	950.45

	T4: RDF + HYPER 2 
      ml / litre of water
	55.05
	2.60
	4.98
	4.47
	1151.91

	T5: RDF + HYPER 2.5 ml  
      / litre of water
	55.30
	2.65
	5.45
	4.48
	1165.03

	T6: RDF + HYPER 3 ml /    
       litre of water
	55.80
	2.75
	4.80
	4.50
	1196.23

	SE m +
	2.21
	0.05
	0.18
	0.04
	42.75

	CD at 5%
	6.32
	0.14
	0.52
	0.11
	122.17



The different treatments showed a non-significant effect on soil pH, EC and OC; however, pH (7.12), EC (0.17) and OC (0.44) were recorded at the initial level. Plant height, number of branches, mean number of seeds per pod and pod length were significant with respect to the treatments. The highest plant height (55.80 cm), number of branches (2.75) and available NPK were recorded with treatment T6: RDF + HYPER at 3 ml/litre of water. The mean number of seeds per pod (5.45) was significantly higher with Urea Briquette and T5: RDF + HYPER at 2.5 ml/litre of water. Grain yield (1196.23 kg ha-1) was significantly higher with T6: RDF + HYPER at 3 ml/litre of water, and it was at par with T4: RDF + HYPER at 2 ml/litre of water (1151.91 kg ha-1). The increase in growth characters might be due to greater accessibility of nitrogen, which improved plant growth because, after absorption by the plant, nitrogen is transformed into amino acids, the building blocks of proteins. This might have increased the rate of meristematic activity, resulting in better growth characters. These results are in conformity with the findings of Sachan & Krishna (2021). Foliar application of bio-stimulant enhances the synthesis of carbohydrates and proteins at critical stages of crop growth, increases photosynthetic activity, reduces senescence and flower-drop percentage and increases pod set and their transport to the site of seed formation, ultimately resulting in increased growth and yield of blackgram. Foliar spraying with bio-stimulants encouraged vegetative growth and increased the plant capacity for metabolite formation. Similar results were also recorded by Verma et al. (2009).

Table 2 : Effect of HYPER application to blackgram on available N, P and K after harvest (kg ha-1).

	Treatments
	Initial
	After harvest

	
	Ava. N
	Ava. P
	Ava. K
	Ava. N
	Ava. P
	Ava. K

	T1: Absolute Control

	112.90
	15.90
	359.63
	125.44
	14.34
	485.49

	T2: RDF (20:40:20    
      N:P2O5:K2O kgha-1)
	112.90
	15.90
	359.63
	175.62
	16.13
	564.34

	T3: Urea Briquette

	112.90
	15.90
	359.63
	150.53
	15.90
	529.62

	T4: RDF + HYPER 2 
      ml / litre of water
	112.90
	15.90
	359.63
	175.62
	16.58
	592.26

	T5: RDF + HYPER 2.5 ml  
      / litre of water
	112.90
	15.90
	359.63
	188.16
	17.25
	629.55

	T6: RDF + HYPER 3 ml /    
       litre of water
	112.90
	15.90
	359.63
	213.25
	18.14
	652.85

	SE m +
	-
	-
	-
	5.62
	0.50
	41.01

	CD at 5%
	-
	-
	-
	16.05
	1.44
	117.21



The data regarding available soil N, P and K as influenced by various bio-stimulant treatments are presented in Table 2. Soil available nitrogen, phosphorus and potassium after harvest were significantly influenced by the spray of different bio-stimulant treatments. Significantly higher N (213.25 kg ha-1), P (18.14 kg ha-1) and K (652.85 kg ha-1) remained in the soil under T6: RDF + HYPER at 3 ml/litre of water. However, the lowest available N (125.44 kg ha-1), P (14.34 kg ha-1) and K (485.49 kg ha-1) were recorded under T1: Absolute Control. This might be due to the beneficial effect of plant growth regulator spray on the physiological growth of the plant, which ultimately increased nutrient requirement and uptake capacity for NPK and decreased the leftover available NPK in soil. Similar results were also reported by Sharma et al. (2013). Ganapathy et al. (2008) reported the importance of foliar nutrition with nutrients in blackgram at critical stages. Application of HYPER along with RDF significantly improved the growth, yield and soil nutrient status of blackgram.

Conclusion

Foliar application of HYPER with the recommended dose of fertiliser improved growth, yield and post-harvest soil nutrient status of blackgram under Vertisol conditions. Among the evaluated treatments, RDF + HYPER at 3 ml/litre of water recorded the highest grain yield (1196.23 kg ha-1) and the highest post-harvest available soil N (213.25 kg ha-1), P (18.14 kg ha-1) and K (652.85 kg ha-1). RDF + HYPER at 2.5 ml/litre of water also showed favourable performance for selected growth and yield attributes, including the mean number of seeds per pod. The results indicate that combining HYPER with RDF can support better blackgram productivity and soil nutrient availability under the experimental conditions. Because the study was conducted at one location and during one season, further validation across different agro-climatic conditions would strengthen the recommendation. Within the tested treatment range, RDF + HYPER at 3 ml/litre of water was the most effective treatment.

Limitation
This study was conducted at a single location during one kharif season; therefore, the findings may vary under different soil, climatic and management conditions. The evaluation was limited to the tested HYPER concentrations and selected growth, yield and post-harvest soil nutrient parameters. Multi-location and multi-season studies would be useful for confirming the consistency of the observed treatment response.
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