
 

    

 

Effect of Growth Regulators on Growth and Yield Attributes of Black Gram (Vigna mungo 

L.) 

 

 

ABSTRACT 

 

The field experiment was conducted during Zaid season of 2022 at the Crop Research Farm, 

Department of Agronomy, Naini Agricultural Institute, Sam Higginbottom University of 

Agriculture, Technology and Sciences, Prayagraj (U.P.) India. To study the Influence of Growth 

Regulators on the growth and yield of Black gram. The treatments consist of levels of Gibberellic 

Acid (GA3 – 15 ppm, GA3 – 30 ppm, GA3 – 45 ppm) and Salicylic acid (SA – 50 ppm, SA – 75 

ppm, SA – 100 ppm). The soil of experimental plot was sandy loamy in texture, nearly neutral in 

soil reaction (pH 7.8), low in organic carbon (0.35%). Results revealed that application of GA3 

45 ppm + 50 ppm Salicylic acid (Treatment – 10). recorded with plant height (40.08 cm), plant 

dry weight (7.13 g/plant), number of pods/plant (36.27), number of seeds/pod (7.12), test weight 

(35.29 gm), 29.3 seed yield (957.86 kg/ha) were also recorded in treatment - 10 GA3 45 ppm + 

100 ppm Salicylic acid at 15 & 40 DAS. 

 

Keywords: Black Gram, Gibberellic Acid, Growth Parameters, Salicylic Acid, Yield Attributes 

and Economics. 

  INTRODUCTION 

Leguminosae is the family that includes black gramme. The significant pulse crop grown 

throughout India's various agro-climatic zones is black gramme (Vigna mungo L.). Although 

this crop is farmed during the Kharif and Rabi seasons, the majority of its land is planted 

during the former, when intercropping with crops like sorghum, pearl millet, maize, cotton, 

castor, and pigeon pea is highly common. In terms of India's main pulse crops, black gramme 

holds a significant position. A complete array of nutrients, including 20 to 25% protein, 40 to 

47% starch, ash lipids, carbs, and important vitamins, may be found in black gramme. In 

2012–2013, the total area, production, and productivity of black gramme in India were 3.11 

million hectares, 1.90 million tonnes, and 611 kg/ha, respectively (Anonymous et al. 2014). 



 

    

 

A vast class of tetracyclic diterpenoid plant growth agents is known as the gibberellins. In 

order to control plant growth, GA3 acts as a hormone, and this knowledge dates back to the 

1950s (Solanki Mittal et al., 2018). Salicylic acid, also known as ortho-hydroxybenzoic acid, 

is a secondary metabolite that functions similarly to chemicals that control development. 

important in increasing the crop's yield (Reham Dawar et al., 2020). 

Salicylic acid, or salicylate, is frequently referred to as "Aspirin" in acetylated form. 

Signalling is aided by salicylic acid. Salicylic acid is a member of an incredibly diverse class 

of plant phenols, which are substances with an aeromatic ring bearing a hydroxyl group. In 

order to ascertain the impact of external application stress on the antioxidative enzymatic of 

salicylic acid (SA) under salt activities in black gramme, the green house experiment was 

carried out. Black gramme crop grain output has mostly increased as a result of the cumulative 

effect of yield-attributing traits, improved photosynthetic efficiency, and improvement in the 

reproductive and sinks' ability to utilise incoming assimilates as a result of the foliar 

application of GA3. 

   MATERIALS AND METHODS 

A field experiment was conducted during zaid 2022 at the Crop Research Farm, Department 

of Agronomy, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, 

Technology and Sciences, Prayagraj (U.P.) India. The soil of experimental plot was sandy 

loamy in texture, nearly neutral in soil reaction (pH 7.2), low in organic carbon (0.72%), The 

treatments consist of Control, GA3 15 ppm + 50 ppm salicylic acid at 15 & 40 DAS, GA3 15 

ppm + 75 ppm salicylic acid at 15 & 40 DAS, GA3 15 ppm + 100 ppm salicylic acid at 15 & 

40 DAS, GA3 30 ppm + 50 ppm salicylic acid at 15 & 40 DAS, GA3 30 ppm + 75 ppm 

salicylic acid at 15 & 40 DAS, GA3 30 ppm + 100 ppm salicylic acid at 15 & 40 DAS, GA3 

45 ppm + 50 ppm salicylic acid at 15 & 40 DAS, GA3 45 ppm + 75 ppm salicylic acid at 15 & 

40 DAS, GA3 45 ppm + 100 ppm salicylic acid at 15 & 40 DAS. Ten treatments were 

replicated three times, and the experiment was set up using a randomised block design. By 

using the analysis of variance approach, statistical analysis of the acquired data was 

performed (Gomez 1976). 

 

 



 

    

 

  RESULT AND DISCUSSION 

  PRE AND POST-HARVEST PARAMETERS 

  Plant height - At 60 DAS, the significantly higher plant height of (40.08 cm) [Table.1] was 

recorded with treatment-10 (GA3 45 ppm + 100 ppm salicylic acid at 15 & 40 DAS). 

However, treatment-9 GA3 45 ppm + 75 ppm salicylic acid at 15 & 40 DAS (39.34cm) was 

found to be statistically at par with treatment-9 (GA3 45 ppm + 100 ppm salicylic acid at 15 & 

40 DAS). The plant height of Black Gram increased significantly due to with At Harvest, 

Foliar application of GA3 significantly influenced the black gram plant height (cm), number 

of pods/cluster, length of pod (cm), number of seedspod, number of pods/plant and grain 

yield/ plant (g). Two applications of 30 ppm GA3 at flower and pod initiation stages (T10) 

recorded significantly higher number of pods/cluster, length of pod (cm), and grain yield/ 

plant. Similar results were reported by Rehem Dawar et al. (2020) and Kodhati Vishnu et 

al. (2020). 

Number of pods/plant – The significant and higher number of Pods/plant (36.27) were 

observed in treatment-10 with (GA3 45 ppm + 100 ppm Salicylic acid), which was 

significantly superior over rest of the treatments. However, treatment-8 (GA3 45 ppm + 50 

ppm Salicylic acid), was found to be statistically at par with treatment-9(GA3 45 ppm + 75 

ppm Salicylic acid). According to Singh and Totawat (2002), an improvement in the soil's 

nutrient status and the creation of a conducive environment for better root growth through the 

secretion of growth-promoting substances like Gibberellin, cytokinin, and auxin are 

responsible for the significant increase in the number of pods per plant following seed 

inoculation with growth regulators. 

Number of seeds/pod - The significant and higher number of Seeds/pod (7.12) were 

observed in treatment-10 with (GA3 45 ppm + 100 ppm Salicylic acid), which was 

significantly superior over rest of the treatments. However, treatment-8 (GA3 45 ppm + 50 

ppm Salicylic acid), was found to be statistically at par with treatment-9 (GA3 45 ppm + 100 

ppm Salicylic acid). In this field experiment, the combined application of growth regulators 

hardly boosted the amount of seeds per pod. As seeds serve as a direct indicator of pollen 

viability, the presence of magnesium in multi-nutrient solutions may be to blame for the 



 

    

 

increase in seeds per pod. According to Solanki mittal et al. (2018), magnesium has been 

shown to increase fruit set, pollen viability, and has a significant impact on pollen formation. 

Seed yield - The significant and higher Seeds yield (957.86 kg/ha) were observed in 

treatment-10 with (GA3 45 ppm + 100 ppm Salicylic acid), which was significantly superior 

rover rest of the treatments. However, treatment-8 (GA3 45 ppm + 100 ppm Salicylic acid), 

was found to be statistically at par with treatment-9 (GA3 45 ppm + 100 ppm Salicylic acid). 

Maximum seed yield (q) per hectare was recorded in T4 (SA 150 ppm). While, minimum seed 

yield (q) per hectare was recorded with treatment T7 (GA3 150 ppm) over the control. In this 

area, the combined use of growth regulators has only slightly boosted the amount of seeds per 

pod. The fact that the action of salicylic acid in mung bean reported greater seed output 

provided significant support for these findings. reported that salicylic acid's impact on 

chickpeas boosted seed production. reported that salicylic acid treatment improved the 

physiological efficiency of the crop and resulted in greater growth and yield of black gramme 

cv. All yield and yield components were increased in pea plant. NDU-1. The results of this 

study suggest that PGRs may be used to increase bean productivity by optimising yield-

related parameters. (2017) Manjari et al. 

CONCLUSION - It was concluded that with the application of GA3 45 ppm along with 50 

ppm Salicylic acid at 15 & 40 DAS [Treatment-10, has performs positively and improves 

growth and yield parameters. Maximum seed yield, gross returns, net return and benefit cost 

ratio were also recorded with the application of GA3 45 ppm along with 100 Salicylic acid at 

15 & 40 DAS [Treatment-10]. These results are based on a single season, therefore additional 

testing may be necessary for further conformation. 



 

 

REFERENCES 

Aninda Chakraborty and Sanjoy Kumar Bordolui. (2021). Impact of Seed Priming with Ag 

Nanoparticle and GA3 on Germination and Vigour in Green gram. International Journal 

0f Current Microbiology and Applied Sciences. 10(03): 941-950. 

Bibek Laishram1, T. Basanta Singh, Athokpam Kalpana, Merinda Wangkheirakpam, Sunil 

Kumar Chongtham and W. Jiten Singh. (2020). Effect of Salicylic Acid and Potassium 

Nitrate on Growth and Yield of Lentil (Lens culinaris L.) under Rainfed Condition. 

International Journal of Current Microbiology and Applied Sciences. 9(11): 2779- 2791. 

Ergin, N. – Kyan, N. (2021). The effects of different gibberellic acid doses and application times 

on chickpea plants. Journal of Bioscience and Agriculture Research. 12(05): 1812- 1814. 

Gomez, K.A., Gomez, A. A., (1976) Three or more factor experiment. (In:) Statistical Procedure 

for Agricultural Research 2nd ed., 1976, pp.139 -141. 

Fatima Anaya, Rachid Fghire, Said Wahbi, Kenza Loutfi. (2015). Influence of salicylic acid on 

seed germination of Vicia faba L. under salt stress. Journal of the Saudi Society of 

Agricultural Sciences. 17(1); 1-8. 

Ferdowsi noor, Feroza Hossain and Umme ara. (2017). Effects of gibberellic acid (GA3) on 

growth and yield paramaters of French bean (Phaseolus vulgaris L.). Journal of Asian. 

Soc. Bangladesh, Sciences. 43(1): 49-60. 

G.B. Vekaria, K.D. Rakholiya, V.D. Vora, J.T. Patel, G.S. Sutaria and P.D. Vekaria. (2017). 

Response of Sesame (Sesamum indicum L.) to Growth Regulator under Dry Farming 

Condition. International Journal of Current Microbiology and Applied Sciences. 6(3): 

1113-1120. 

Hafeez Ur Rahim, Sajjad Ahmad, Laiq Zada1, Zaid Khan, Muhammad Ayoub Khan, Muhammad 

Haris, Amin Ullah, Usman. (2018). Yield and Growth Response of Maize Crop to Urea 

and Gibberellic Acid Potash Salt (Ga-K Salt) in Calcarious Soil. JOJ Horticulture & 

Arboriculture. 1(2); 2641- 8215. 

Hasan Muhammad Zubair, Md. Mothaharul Islam, Md. Shahidur Rahman, Mohammad Mahbub 

Islam, Md. Shariful Islam and Mohammad Mustafizur Rahman. (2010). Role of GABA on 

Growth, Yield Contributing Characters and Yield of Sesame. Plant Resource 

Management. 184-188. 



 

 

Javed akhtar, rashid ahmad, M. yasin ashraf, Asif tanveer, ejaz ahmad waraich and hesham oraby. 

(2013). Influence of exogenous of salicylic acid on salt stressed mung bean (vigna radiata 

L.) growth and nitrogen metabolism. Pakistan Journal of Botanical Sciences. 45(1): 119-

125. 

Manjiri, Akanksha singh, Sarita devi gupta, Raj Bahadur and A.K.Singh. (2018). Response of 

Black gram (Vigna mungo) to foliar applied plant growth regulators. International 

Journal of Current Microbiology and Applied Sciences 2018; 7:4058-4064. 

Manikandan Appu, Sathiyabama Muthukrishnan. (2014). Foliar Application of Salicylic Acid 

Stimulates Flowering and Induce Defense Related Proteins in Finger Millet Plants. 

Universal Journal of Plant Science 2(1): 14-18. 

Neelambari1, Chetanaben Mandavia and S. Sree Ganesh. (2018). Curative Effect of Ascorbic 

Acid and Gibberellic Acid on Wheat (Triticum astivum L.) Metabolism under Salinity 

Stress. International Journal of Current Microbiology and Applied Sciences. 7(1): 522- 

533. 

Nikita Nehal, Ah Khan, Nitish Sharma, Sanjay Kumar Tripathi and Mayanker Sing. (2018). Role 

of GA3, SA and ABA on growth and yield of Indian mustard [Brassica juncea (L.) Czern. 

& Coss.] under rainfed condition. Journal of Pharmacognosy and Phytochemistry. 2: 199-

203. 

Pradip Kumar Saini, R.K. Yadav and Mayank Pratap. (2017). Effect of Foliar Application of 

GA3, on Yield and Quality of Indian Mustard [Brassica juncea (L.) Czern. & Coss.] 

Under Sodic Soil. International Journal of Current Microbiology and Applied Sciences. 

6(12): 4156-4159. 

Reham Dawar, MD Giri, Ajit Kumar Meena, Gopal Patidar and Sandeep Rathod. (2020). Effect 

of foliar application of gibberellic acid on growth, yield and economic of black gram. 

Journal of Pharmacognosy and Phytochemistry. 9(4): 3128 – 3190. 

Solanki Mital V, Trivedi Sandhya K, Kandoliya UK and Golakiya BA. (2018). Effect of 

exogenous application of salicylic acid on antioxidative enzymes in black gram (Vigna 

mungo (L.) Hepper) irrigated with saline water. International Journal of Chemical Studies. 

6(4): 2107- 2116. 

 



 

 

 Table 1. Influence of Phosphorus and Foliar Application of Zinc on Growth and Yield Attributes of Black Gram. 

 

   Treatments Plant Height 

(cm) 

Plant Dry 
Weight (g/plant) 

Pods/Plant Seeds/Pod Test Weight (g/) Seed Yield 

(kg/ha) 

Control 35.05 5.43 26.28 3.72 29.87 627.50 

T2 35.28 5.57 32.15 4.46 31.11 631.65 

T3 36.28 5.73 33.19 4.91 32.18 670.77 

T4 36.75 6.11 33.63 5.03 32.68 743.68 

T5 37.12 6.13 34.06 5.27 32.97 754.60 

T6 36.62 6.35 34.29 5.89 33.21 758.11 

T7 37.83 6.38 34.54 6.19 33.54 784.53 

T8 37.87 6.41 35.12 6.39 33.84 791.74 

T9 39.34 6.53 35.73 6.83 34.47 932.33 

          T10 40.08 7.13 36.27 7.12 35.29 957.86 

F test S S S S S S 

S Em. (±) 0.49 0.23 1.06 0.21 0.38 12.04 

CD (P=0.05) 1.47 0.69 3.15 0.62 0.96 35.78 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


