


Effect of Vermiwash as a Foliar Spray and Fertilizer Application on Leaf Area Index and Chlorophyll Content of Greengram (Vigna radiata L.)

ABSTRACT
Aims: The present study was undertaken to evaluate the effect of fertilizer levels and foliar application of vermiwash on leaf area index (LAI) and SPAD chlorophyll readings of greengram.
Study Design: Randomized Block Design (RBD).
Place and Duration of Study: The field experiment was conducted at the College Farm, College of Agriculture, Rajendranagar, Hyderabad, during the rabi season of 2023–2024.
Methodology: The experiment consisted of different fertilizer and vermiwash treatments and was laid out in a randomized block design with three replications. Recommended dose of fertilizers (RDF) was applied as per treatments, and vermiwash was applied as a foliar spray at 3% concentration at different crop growth stages, namely vegetative, pre-flowering and pod formation. Leaf area index was recorded using standard procedures, while chlorophyll content was measured using a SPAD chlorophyll meter. The collected data were subjected to statistical analysis to determine the significance of treatment effects.
Results: The results revealed that application of 100% RDF along with foliar spray of 3% vermiwash at the pre-flowering stage resulted in a significantly higher leaf area index, which was statistically on par with the treatment receiving 100% RDF combined with foliar spray of 3% vermiwash at the pod formation stage and 100% RDF. SPAD chlorophyll readings did not show significant differences among the treatments. The control treatment recorded the lowest values for leaf area index and SPAD chlorophyll readings.
Conclusion: Application of 100% recommended dose of fertilizers in combination with foliar spray of 3% vermiwash, particularly at the pre-flowering stage and pod formation stage proved beneficial in enhancing the leaf area index of greengram.
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1. INTRODUCTION
Greengram (Vigna radiata L.) is an important pulse crop in India due to its short duration, drought tolerance and suitability for multiple cropping systems. It is valued for its high nutritional quality, containing about 23.8% protein, 1.22% fat, 5.2% fiber and 78.2% carbohydrates, along with essential minerals, vitamins, and amino acids such as lysine and tryptophan (Dahiya et al., 2015). India is the largest producer of greengram, cultivating it across almost all states with an area of about 55.50 lakh ha and a production of 31.65 lakh tonnes. In Telangana, the crop is grown over 0.51 lakh ha with a productivity of 704 kg ha-1 during 2021–22 (Indiastat, 2022).
The continuous use of chemical fertilizers has resulted in declining soil health and reduced nutrient use efficiency. Therefore, integrating organic sources with inorganic fertilizers has become essential for sustainable crop production. While chemical fertilizers enhance nutrient availability in the early stages of growth, applying vermiwash as a foliar spray, alongside recommended doses of other fertilizers, can boost nutrient availability and provide immediate nutrition to plants (Bezboruah and Dutta, 2021). Vermiwash, a liquid organic extract obtained from vermicomposting, has gained importance as a foliar nutrient source due to its rapid absorption and direct influence on leaf physiology (Bezboruah and Dutta, 2021).
Vermiwash contains macro- and micronutrients, beneficial microorganisms, enzymes, vitamins, amino acids, and plant growth–promoting substances (Tripathi and Bhardwaj, 2004; Jandaik et al., 2015). When applied as a foliar spray, vermiwash enhances chlorophyll synthesis, promotes leaf expansion, and improves overall canopy development, thereby positively influencing SPAD chlorophyll readings and leaf area index. Improved leaf area and chlorophyll concentration enhance photosynthetic efficiency and growth performance of greengram.
Leaf area index (LAI) and SPAD chlorophyll readings are key physiological indicators of crop growth and photosynthetic efficiency in greengram. Leaf area index represents the extent of canopy development and determines the interception of solar radiation, while SPAD chlorophyll readings provide a rapid and nondestructive assessment of leaf chlorophyll content, reflecting the plant’s nitrogen status and photosynthetic potential. Improvement in LAI and chlorophyll content directly contributes to enhanced biomass production and yield formation in pulse crops.
Hence, the present investigation was undertaken to study the effect of fertilizer levels and foliar application of vermiwash on leaf area index and SPAD chlorophyll readings of greengram under field conditions.
2. Material and methods
Experimental Site: The field experiment was conducted during the rabi season of 2023–2024 at the College Farm, College of Agriculture, Rajendranagar, Professor Jayashankar Telangana State Agricultural University Hyderabad, Telangana, India. The experimental site is located at 17°19′18″ N latitude and 78°24′31″ E longitude, falling under the Southern Telangana Agro-Climatic Zone of Telangana State.
Soil Characteristics: The soil of the experimental field was sandy loam in texture, neutral in reaction (pH 7.28), and contained 0.35% organic carbon. The soil was low in available nitrogen (166.2 kg N     ha-1), medium in available phosphorus (26.4 kg P2O5ha-1), and high in available potassium (316.5 kg K2Oha-1).
Climatic Conditions: During the crop growth period, the experimental site received a total rainfall of 14.4 mm. The mean weekly maximum and minimum temperatures were 33.1°C and 15.5°C, respectively.
Experimental Design and Treatment: The experiment was laid out in a RBD with nine treatments and three replications. The treatments consisted of different levels of RDF and foliar application of vermiwash:
· T1: Control (No N, P, K)
· T2: 100% RDF
· T3: 100% RDF + foliar spray of 3% vermiwash at pre-flowering stage
· T4: 100% RDF + foliar spray of 3% vermiwash at pod formation stage
· T5: 75% RDF + foliar spray of 3% vermiwash at pre-flowering stage
· T6: 75% RDF + foliar spray of 3% vermiwash at pod formation stage
· T7: 75% RDF + foliar spray of 3% vermiwash at pre-flowering and pod formation stages
· T8: Foliar spray of 3% vermiwash at pre-flowering and pod formation stages
· T9: Foliar spray of 3% vermiwash at vegetative, pre-flowering, and pod formation stages
Crop Details and Fertilizer Application: The greengram (Vigna radiata L.) variety MGG 295 was used in the study. The crop was sown at a spacing of 30 cm × 10 cm. The RDF comprising 20 kg N ha-1and 50 kg P2O5 ha-1was applied as per treatment schedule.
Nitrogen and phosphorus were supplied through urea and diammonium phosphate (DAP), respectively. The entire RDF was applied as a basal dose at sowing. Potassium fertilizer was not applied due to sufficient native soil potassium.
Vermiwash Application: Vermiwash used in the experiment was obtained from the College Farm, College of Agriculture, Rajendranagar, Hyderabad. A 3% vermiwash solution was freshly prepared and applied as a foliar spray at the respective crop growth stages using a knapsack sprayer.
Measurement of Leaf Area Index (LAI): Leaf Area Index (LAI) was recorded at the vegetative stage, flowering stage, and pod formation stage of the crop. Leaf area was measured using a leaf area meter from randomly selected representative plants in each plot.
LAI was calculated using the formula proposed by Watson (1947):
                                                        Leaf area per plant (cm²)LAI =

                                            Ground area occupied by plant (cm²)
The mean LAI value per plot was used for statistical analysis.
Measurement of SPAD Chlorophyll Meter Readings (SCMR): Leaf chlorophyll content was estimated using a SPAD (Soil Plant Analytical Development) chlorophyll meter, which measures leaf greenness as an indicator of relative chlorophyll content. SPAD meter readings (SCMR) were recorded at maximum vegetative stage, flowering stage, and pod filling stage.The third fully expanded leaf from the top was selected for recording observations, and measurements were taken midway between the leaf base and the leaf tip, avoiding the midrib. Readings were recorded between 10:00 am and 12:00 pm hours to avoid diurnal variation. A total of thirty readings were taken from five tagged plants in each plot, and the mean SCMR value was expressed on a per-plant basis.
Statistical Analysis: All recorded data were subjected to analysis of variance (ANOVA) appropriate for a Randomized Block Design. Treatment means were compared using the critical difference (CD) test at the 5% level of significance.
3. results and discussion:
Leaf area index (LAI) of greengram was significantly influenced by basal application of  RDF and foliar application of vermiwash at 30, 45 and 60 DAS (Table.1). Across all treatments, LAI showed a steady increase with advancement of crop growth. At 30 DAS, the maximum LAI (0.91) was recorded with 100% RDF + foliar spray of 3% vermiwash at pre-flowering stage (T3), which was statistically on par with T4 (0.87) and T2 (0.87). The lowest LAI (0.54) was observed in the control treatment (T1). At 45 DAS, T3 recorded the highest LAI (1.88), followed by T4 (1.80) and T2(1.69), while the control (T1) recorded the minimum LAI (1.01). At 60 DAS, the highest LAI (2.33) was observed with T3, which was statistically comparable with T4 (2.29). The control treatment again recorded the lowest LAI (1.12).
This could be attributed to improved vegetative growth resulting from enhanced availability and uptake of essential nutrients such as nitrogen, phosphorus and potassium, leading to better plant nourishment and canopy development. The present findings are in conformity with the results reported by Elumalai et al. (2013), Samadhiya et al. (2013), Rao et al. (2018), Bezboruah and Dutta (2021) and Deepthi et al. (2021).
SPAD chlorophyll meter readings of greengram were statistically non-significant among the treatments at 30, 45 and 60 DAS, as indicated by the non-significant critical difference at 5 per cent level (Table 2). However, numerical variations in SPAD values were evident across different nutrient management practices.
At 30 DAS, the highest SPAD value was recorded with 100% RDF + foliar spray of 3% vermiwash at pre-flowering stage (T3) (42.98), followed by 100% RDF (T2) (41.59) and 100% RDF + vermiwash at pod formation stage (T4) (41.36). The control treatment (T1) recorded the lowest SPAD value (36.29). At 45 DAS, SPAD readings increased across all treatments, with T3 recording the maximum value (47.10), closely followed by T4(46.16) and T2 (45.39). The minimum SPAD reading was observed in the control (39.14). At 60 DAS, comparatively higher SPAD values were observed in T4(42.11) and T3 (41.58), while the lowest value was recorded under the control treatment (37.75).

The numerically higher SPAD chlorophyll readings observed under RDF combined with foliar application of vermiwash, though statistically non-significant, are in conformity with earlier findings which reported improvement in leaf chlorophyll content and physiological activity due to vermiwash application (Zambare et al., 2008; Suthar, 2010; Manyuchi and Phiri, 2013; Reddy and Padmaja, 2016).
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	  Leaf area index

	
	30 DAS
	45 DAS
	60 DAS

	T1
	Control (no N, P, K)
	0.54
	1.01
	1.12

	T2
	100% RDF
	0.87
	1.69
	2.07

	T3
	100 % RDF + foliar spray of 3% vermiwash at preflowering stage
	0.91
	1.88
	2.33

	T4
	100 % RDF + foliar spray of 3% vermiwash at pod formation stage
	0.87
	1.80
	2.29

	T5
	75% RDF + foliar spray of 3% vermiwash at preflowering stage
	0.77
	1.47
	1.70

	T6
	75 % RDF + foliar spray of 3% vermiwash at pod formation stage
	0.74
	1.44
	1.73

	T7
	75% RDF + foliar spray of 3% vermiwash at preflowering and pod formation stage
	0.78
	1.50
	1.81

	T8
	Foliar spray of 3% vermiwash at preflowering and pod formation stage
	0.58
	1.22
	1.34

	T9
	Foliar spray of 3% vermiwash at vegetative, preflowering and pod formation stage
	0.61
	1.24
	1.46

	S Em (±)
	0.026
	0.06
	0.07

	CD (5%)
	0.08
	0.18
	0.21


Table 1: Leaf area index of greengram at 30,45 and 60 DAS as influenced by application of    
                  fertilizers and foliar spray of vermiwash




















	Treatments
	  SPAD chlorophyll readings

	
	30 DAS
	45 DAS
	60 DAS

	T1
	Control (no N, P, K)
	36.29
	39.14
	37.75

	T2
	100% RDF
	41.59
	45.39
	40.39

	T3
	100 % RDF + foliar spray of 3% vermiwash at preflowering stage
	42.98
	47.10
	41.58

	T4
	100 % RDF + foliar spray of 3% vermiwash at pod formation stage
	41.36
	46.16
	42.11

	T5
	75% RDF + foliar spray of 3% vermiwash at preflowering stage
	40.13
	45.26
	41.00

	T6
	75 % RDF + foliar spray of 3% vermiwash at pod formation stage
	39.63
	44.61
	40.60

	T7
	75% RDF + foliar spray of 3% vermiwash at preflowering and pod formation stage
	40.13
	45.50
	40.97

	T8
	Foliar spray of 3% vermiwash at preflowering and pod formation stage
	37.31
	43.86
	39.59

	T9
	Foliar spray of 3% vermiwash at vegetative, preflowering and pod formation stage
	38.09
	44.18
	40.03

	S Em (±)
	1.76
	1.60
	1.51

	CD (5%)
	NS
	NS
	NS


    Table 2 Leaf area index of greengram at 30,45 and 60 DAS as influenced by application of fertilizers and foliar spray of vermiwash
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4. Conclusion 
The results indicate that application of 100% rdf in combination with foliar spray of 3% vermiwash at pre-flowering or pod formation stages is an effective and sustainable nutrient management strategy for enhancing leaf area development and maintaining better physiological performance in greengram under field conditions.
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