


IMPACT OF FOLIAR SPRAY OF NUTRIENTS AND PLANT GROWTH REGULATORS ON GROWTH AND YIELD PARAMETERS OF BLACK GRAM (Vigna mungo L.)


ABSTRACT
           Black gram (Vigna mungo L.) is a short-duration pulse crop widely cultivated in India, but poor seed germination, nutrient deficiencies, and suboptimal crop management practices often constrain its productivity. This study aimed to evaluate various techniques to enhance seed set and overall growth performance in black gram. The experiment was conducted at the Department of Crop Improvement, Kumaraguru Institute of Agriculture, during 2025, using a Randomized Block Design (RBD) with five treatments—T1: Urea (2%), T2: DAP (2%), T3: Gibberellic acid (GA₃), T4: Kinetin, and T5: Control—with four replications. Observations recorded included plant height, leaf length, leaf width, number of pods per plant, chlorophyll content, and yield per plant. Results revealed that urea application significantly enhanced vegetative growth parameters, with the highest plant height (58.75 cm) and leaf length (13.3 cm), while DAP and GA₃ treatments produced superior reproductive performance, registering maximum pods per plant (50) and highest yield (5.3 kg), respectively. Kinetin notably improved chlorophyll content (42.5 µmol m⁻²), indicating delayed senescence. The control treatment consistently recorded lower growth, physiological, and yield parameters. The study concludes that integrating foliar nutrient sprays and plant growth regulators—particularly GA₃, urea, and DAP effectively enhances seed set, growth, and productivity in black gram, providing a viable strategy for improving pulse yield under field conditions.
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1. INTRODUCTION:
           Black gram (Vigna mungo L.) is widely cultivated in India for its short duration and adaptability to varied agro-climatic conditions. However, achieving optimal productivity in black gram remains a challenge due to factors like poor seed germination, inadequate nutrient uptake, and sub-optimal crop management practices. Seed germination in pulses is highly sensitive to environmental stressors such as soil salinity, moisture fluctuations, and extreme temperatures. These abiotic factors often lead to poor seedling establishment, ultimately reducing crop yields. To address these limitations, several studies have highlighted the positive impact of plant growth regulators (PGRs) on seed germination and seedling vigor. Growth promoters like Gibberellic acid (GA₃), Indole Acetic Acid (IAA), and Naphthalene Acetic Acid (NAA), as well as organic sources like Panchagavya and lemon extracts, have shown promising results in improving germination percentage and seedling development. Brassinolides, too, have been found to stimulate elongation of the hypocotyl, epicotyl, and peduncle in dicot. Notably, soaking soybean seeds in 25–50 ppm of NAA or applying 40 ppm NAA followed by 200 ppm Nitrobenzene significantly enhanced seedling vigor and seed quality traits (Maske et al., 1997; Pramoda et al., 2018).
           Nutrient management is another key determinant of productivity in black gram. Among nitrogen fertilizers, urea stands out as a highly concentrated and widely used source, containing approximately 46% nitrogen. Foliar application of urea (1–2%) has been reported to enhance vegetative growth, increase chlorophyll content, improve leaf area index, and ultimately boost grain yield. Research findings have shown that foliar spraying of 2% urea during critical growth stages—such as flowering and 15 days after—results in notable yield improvements, with reports of up to 955 kg/ha under ideal conditions (Sritharan et al., 2005; Senthil Kumar et al., 2008; Verma et al., 2011).
           In addition to urea, Di-Ammonium Phosphate (DAP) is the most extensively used phosphorus fertilizer, providing both nitrogen and phosphorus in a readily available form. Foliar application of 2% DAP during flowering and again after 15 days has been observed to enhance photosynthetic efficiency, assimilate translocation, and reproductive traits like pod number, seed weight, and grain yield (Mondal et al., 2011). Furthermore, the use of complex NPK fertilizers such as 19:19:19 or 18:18:18 in foliar form has also demonstrated a positive impact on black gram yields and net returns. A 3% spray of NPK (19-19-19) significantly improved seed yield, while 2% NPK sprays during flowering stages produced yields comparable to DAP treatments, with added economic benefits (Das and Jana, 2015; Deepak Kumar et al., 2018). Taken together, the integration of seed enhancement techniques using PGRs and precise foliar nutrient applications provides a viable strategy to overcome physiological constraints in pulse production. This article reviews and synthesizes current findings on the role of foliar urea, DAP, NPK, and growth regulators in enhancing seed germination, vegetative growth, and yield components in black gram.
2. MATERIALS AND METHODS
          The study aimed to evaluate the “Foliar spray of nutrients to enhance the seed set in Black Gram (Vigna mungo L.)”. It was conducted at the Department of Crop Improvement, Kumaraguru Institute of Agriculture, during the year 2025. This chapter details the materials used the methodology employed throughout the investigation.	Comment by HP: And the

Table 1. Experimental design and treatment details
	Crop
	Black Gram

	Variety
	Vamban10

	Treatments
	5

	Design
	RBD

	Replication
	4



2.1. Treatment details
T0 - Control
T1 - Urea (1%)
T2 - DAP (2%) 
T3 - 1 ppm GA3 
T4 -1 ppm Kinetin
2.2. Observations recorded
2.2.1. Plant Height (cm):
         Plant height was measured from sample plants in centimeter from the ground level to the tip of the longest stem of six plants and mean value was calculated.  Plant height was measured with a meter scale from plants at 30 DAS and harvest.  Das & Jana., (2015)	Comment by HP: s	Comment by HP: , and the mean
2.2.2. Leaf Length (cm):
         Leaf length was measured from the apex of the blade to the base of the petiole of six plants and mean value was calculated. Leaf length was measured with a meter scale. Surendar et al.,(2013)
2.2.3. Leaf Width (cm):
         Leaf width was measured from the longest extension of any two points on the blade edge perpendicular to the leaf length axis of six plants and mean value was calculated. Surendar et al.,(2013)		Comment by HP: , and the mean
2.2.4. Number of Pods per Plant
         The number of pods per plant was measured by counting of six plants and the mean was calculated. May Leong (2024)	Comment by HP: Delete of	Comment by HP: 
2.2.5. Chlorophyll content (µmol m-2):
         The chlorophyll content was measured by using chlorophyll meter of six plants and the mean was calculated. Chaudhary et al.,(2017)	Comment by HP: A chlorophyll meter on six plants
2.2.6. Yield (kg/ha):
         An electrical balance was used to measure the weight of the grains in each treatment plot and expressed in tonnes. Ramesh et al.,(2019)
3. RESULT AND DISCUSSION:
           The field study on the “Foliar spray of nutrition to enhance the seed set in Black Gram (Vigna mungo L.)” was conducted as detailed in the preceding chapter,The observation from this study have been complied, analyzed, and presented in tabular form,This chapter discuss the results obtained from the recorded observation.	Comment by HP: Full stop
3.1. Foliar spray of nutrients to enhance the seed set in Black Gram 
3.1.1. Plant Height (cm)
         Plant height showed a significant effect across different treatments (Table.2) .The application of 1% of urea at 300g (T1) resulted in the highest mean plant height of 58.3 cm .In contrast, the control plot (T0) resulted in the lowest mean plant height of 41.4.cm .
Table.2 Impact on  Plant Height	Comment by HP: Remove full stop
	Treatments
	Plant Height (cm)

	T0
	41.4

	T1
	58.3

	T2
	46.0

	T3
	44.7

	T4
	43.2

	CD
	1.32




3.1.3. Impact on Leaf Length
             The Leaf length was significantly higher with the application of 1% of urea , which recorded the highest mean of 11 cm. Conversely, Control had the lowest leaf length with a mean of 10.5cm  (Table.3).
Table.3 Impact on  Leaf Length
	Treatment
	Leaf length (cm)

	T0
	10.5

	T1
	11.0

	T2
	10.8

	T3
	10.9

	T4
	10.6

	CD
	0.2




3.1.4. Impact on Leaf width (cm):
         The length width was recorded and it was found significant effect with different treatments (Table.4). 1% of urea (T1) recorded significantly highest mean with 3.3 cm . The lowest leaf width mean 2.2cm was recorded by control(T0) and kinetin (T4), respectively.	Comment by HP: Significant were found with different treatments	Comment by HP: 
Table.4. Leaf width
	Treatment
	Leaf width (cm)

	T0
	2.2

	T1
	3.3

	T2
	2.9

	T3
	2.5

	T4
	2.2

	CD
	0.4



3.1.5.Chlorophyll Content (µmol m-2):
         The Chlorophyll content was recorded and it was found significant effect with different treatments (Table.5).There is no significant difference from the treatment.	Comment by HP: 	Comment by HP: 	Comment by HP: Difference among the treatments	Comment by HP: 
Table.5.Chlorophyll Content
	Treatments
	Chlorophyll content

	T0
	42.2

	T1
	42.4

	T2
	42.3

	T3
	42.2

	T4
	42.2

	CD
	0.2



3.1.4.Number of Pods per Plant
         The number of pods was found significant effect with different treatments (Table.6). DAP (T2) application was recorded significantly highest mean with 52.8 pods. The lowest number of pods mean of 39.5 pods was recorded by Control  (T1).




Table.6 Number of Pods per plant

	Treatments
	Number of pods per plant

	T0
	39.5

	T1
	46.2

	T2
	52.7

	T3
	50.3

	T4
	43.2

	CD
	3.5



3.1.6.Yield (kg/ha):
        The yield of the plant among the treatments, DAP 2% (T2)  application was registered highest yield of 5.20 Kg and the lowest yield per plant was recorded in treatment T0(Control) of 4.01 Kg , respectively

Table.7 Yield 
	Treatment
	Yield
	Kg/ha

	T0
	4.01
	1002.5

	T1
	4.70
	1175

	T2
	5.20
	1300

	T3
	5.00
	1250

	T4
	4.20
	1050

	CD
	0.25


[bookmark: _Hlk206672319]                       
4. DISCUSSION:  
The height of a plant is strongly influenced by nutrient availability, particularly nitrogen. Plant height increases progressively over time, reaching its maximum at physiological maturity. Nitrogen has a statistically significant effect on plant height, especially from the pod filling stage to the maturity stage. Leaf length and width, which together determine the overall leaf area, are also positively influenced by nitrogen availability. The application of nitrogen enhances leaf expansion, resulting in longer and broader leaves, which in turn increase the leaf area index (LAI). A larger leaf area provides a greater photosynthetic surface, supporting vigorous vegetative growth and higher dry matter accumulation. 
The increase in leaf size is closely associated with improved nitrogen assimilation into chlorophyll and proteins, thereby enhancing the efficiency of the photosynthetic machinery. However, beyond a certain level, additional nitrogen does not show a significant difference, as its influence on pigment synthesis is limited. Phosphorus also plays a crucial role in plant growth and yield. It significantly improves photosynthetic activity, leading to more efficient partitioning of assimilates from source tissues to sink tissues during the post-flowering stage. Adequate phosphorus supply encourages the development of a well-structured root system, which enhances the plant’s ability to extract water and minerals from the soil, thereby supporting improved growth and yield.

Moreover, phosphorus is essential for reproductive development. Adequate phosphorus availability stimulates flower initiation, enhances pollen viability, improves pod and seed set, and contributes to the production of bold seeds. It also supports efficient fertilization processes, all of which collectively enhance the yield characteristics of black gram.                
5. CONCLUSION:
       Among the different treatments tested, 2% DAP (T₂) recorded the highest yield (5.20 kg/cents or 1300 kg/ha), which was significantly superior to the control (T₀) and other treatments. This was closely followed by 1ppm GA₃ (T₃) with 5.00 kg/cents (1250 kg/ha). 1% Urea (T₁) and 1ppm Kinetin (T₄) also showed yield improvement over the control, but were comparatively lower. Hence, application of 2% DAP proved to be the most effective treatment for enhancing yield, with GA₃ also showing promising results.
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