Effect of plant growth regulator on growth, yield and fruit quality of bitter gourd (Momordica charantia L.)
 
Abstract
The present experiment was conducted at Department of   Horticulture, Naini Agricultural Institute, Sam  Higginbottom University of Agriculture, Technology and Sciences, Prayagraj during the session 2022 - 2024. The experiment was laid out in randomized block design (RBD) with three replications, and the study consists of thirteen treatment combinations including control. The treatment consisted of T0 Control, T1 - GA3 75ppm, T2 - GA3 100ppm, T3 - GA3 150ppm, T4 - GA3 200ppm, T5 - Ethrel 300 ppm, T6 - Ethrel 400 ppm, T7 - Ethrel 500 ppm, T8 - Ethrel 600 ppm, T9 - NAA 50 ppm, T10 - NAA 100 ppm, T11 - NAA 150 ppm, T12 - NAA 200 ppm. The best treatment was T12 (NAA200ppm) &T11 (NAA150 ppm) which shows highest values in all the parameters viz., node to which first female flower appears (18), node to which first male flower appears (11), and fruit shape, fruit color. Increased flowering, fruit yield and quality might be due to the increased absorption of nutrients when given as foliar application.
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INTRODUCTION 
 	One of the most significant commercially important and very nutritious vegetables, bitter gourd (Momordica charantia L.) is grown widely all throughout Tripura from the plains to an altitude of 1500 meters. It is regarded as a favoured vegetable among Cucurbitaceous vegetables due to its high nutritional value, particularly its ascorbic acid and iron concentrations. In North and East India, it is better known as "Karela," in West India, "Karli," in South India, and "Paval" and "Kakara." Bitter melon is another name for bitter gourd in several regions of the world. It is a significant vegetable crop that is cultivated for its immature tuberculate fruits, which have an exceptional bitter flavour. Fruits are regarded as a nutrient-dense source because they contain 88 mg of vitamin C per 100 grams after stuffing and frying, fruits are employed, and delectable concoctions are produced. Fruits are cut into slices, partially cooked with salt during market gluts, and then sun-dried for several months. After frying, this is used. Fruits from bitter gourds have therapeutic potential and are used to treat rheumatism, blood disorders, diabetes, and asthma. Naturopaths advise drinking fresh bitter gourd juice. Several ayurvedic treatments use the roots and stems of wild bitter gourds.
The maleness of the bitter gourd, like that of other cucurbits, is one of the main challenges that lowers fruit and seed yields. When administered in modest quantities, the new generation of agrochemicals known as plant growth regulators (GA3, NAA, and Ethrel) alter the natural growth of crop plants from seed germination to senescence. The cultivar, the climate, and cultural techniques all affect flowering behavior (Deshpande et al., 1979). Although the PGRs have a great potential to influence plant growth morphogenesis, it is important to carefully plan their application and accrual assessments in terms of the best concentrations, application stages, species specificity, and seasons, which are the main barriers to the PGRs' applicability. Due to their sensitivity, different plant stages are the main factors taken into account while applying PGR. Applying plant growth regulators at the 2-leaf and flower initiation stage significantly improves early flowering, harvesting, and maximum fruit setting (Sarkar et al. 2019).
“Gibberellic acid (GA3) and naphthalene acetic acid (NAA) are two important growth regulators that are used to modify the growth, yield and yield contributing characters of cucurbitaceous crops” (Rafeekar et al., 2002). “GA3 plays a key role in promoting male sex expression and are antagonistic to that of ethylene and abscisic acid” (Rudich, 1983: Zhang et al., 2017). “Exogenous application of GA3 promotes female flowers as well as fruit setting and development of bitter gourd crop” (Banerjee and Basu, 1992). Since, very little information is available on the effect of growth regulators on sex expression and yield of bitter gourd, the present investigation was undertaken to find out the suitable plant growth regulators with appropriate doses for increasing the fruit yield potential of bitter gourd.
Ethrel is a plant growth regulator more particularly a retardant with systemic properties. It pertates into plant tissues and is translocated and progressively recomposed into ethylene which affects a growth process. Termination of dormancy in plant part and induction of flowering are two important aspects of physiological actions of ethrel (Gopal et al., 2024). However, the effects of growth retardant vary with plant species, variety and concentration of retardant used, method and frequency of application and various other factors which influence the uptake and translocation of the chemical.
MATERIALS AND METHODS
This experiment was laid out during the July 2023 to Oct. 2024 at Horticulture Research Farm, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj (U.P.). The horticulture research farm is situated at 250 39” 42” N latitude, 810 67” 56” E longitude and at an altitude of 98 m above mean sea level. The treatment consisted of T0 Control, T1 - GA3 75ppm, T2 - GA3 100ppm, T3 - GA3 150ppm, T4 - GA3 200ppm, T5 - Ethrel 300 ppm, T6 - Ethrel 400 ppm, T7 - Ethrel 500 ppm, T8 - Ethrel 600 ppm, T9 - NAA 50 ppm, T10 - NAA 100 ppm, T11 - NAA 150 ppm, T12 - NAA 200 ppm. The experiment was laid out in a Randomized Block Design with 13 treatments and replicated thrice. Data recorded on different aspects of fruit crop, viz., growth, yield were subjected to statistically analysis by analysis of variance method. (Gomez and Gomez, 1976) and economic data analysis mathematical method.

RESULT AND DISCUSSION:
Vegetative parameters
The data on vegetative parameters of bitter gourd as influenced by growth regulator are summarized in table 1.
[bookmark: _Hlk164689679]Node to which first female flower appears
The data reveals that the Node to which first female flower appears of bitter gourd increased significantly by the application of NAA under experiment over the control. The minimum no of Node to which first female flower appears (19) was recorded with treatments 12 (NAA 200 ppm) while the maximum Node to which first female flower appears (13) was recorded under control. Further, the interaction effect of NAA significantly influenced the Node to which first female flower appears.
The minimum in Node to which first female flower appears of Bitter gourd due to treatment might be due to fact that NAA regulate the growth by causing cell division and cell elongation in plant system. These results are in conformity with Kumar et al. (2014). While “the maximum value in treatment T1 (control) may owe to its inhibitory effect because this treatment occupies only recommended dose of fertilizers in bitter gourd. Increase in growth parameters Node to which first female flower appears use of NAA may be due to its effect in cell division and cell enlargement” Anayat et al. (2020).
Node to which first male flower appears
The data reveals that the Node to which first male flower appears of bitter gourd increased significantly by the application of NAA under experiment over the control. The minimum no. Node to which first male flower appears (11) was recorded with treatments 12 (NAA 200 ppm) while the maximum no. Node to which first male flower appears (7) was recorded under control. Further, the interaction effect of NAA significantly influenced the Node to which first male flower appears.
[bookmark: _GoBack]The minimum Node to which first male flower appears of bitter gourd due to treatment might be due to fact that NAA regulate the growth by causing cell division and cell elongation in plant system. These results are in conformity with Ajay et al. (2018). While “the maximum value in treatment T1 (control) may owe to its inhibitory effect because this treatment occupies only recommended dose of fertilizers in bitter gourd. Increase in growth parameters Node to which first male flower appears use of NAA may be due to its effect in cell division and cell enlargement” (Kumar et al. 2019a).
QUALITY PARAMETER
Fruit shape                  
The data on fruit shape of Bitter gourd as influenced by growth regulator are summarized in Table number 2
The maximum fruit shape was best recorded with treatments 12 NAA 200 ppm.


Fruit colour                  
The data on fruit colour of Bitter gourd as influenced by growth regulator are summarized in Table number 2.
The maximum fruit colours best was recorded with treatments 12 NAA 200 ppm.
CONCLUSION
Based on the results of the present study, it is concluded that, overall treatment T12 (NAA 200 ppm) performed best in terms Node to which first female flower appears Node to which first male flower appears and fruit shape and color of bitter gourd.








	Treatment SymbolTable 1 Effect of plant growth regulators on Node to which first male and female flower appears of Bitter gourd


	Treatment combinations
	
	
	
	

	
	
	
	Node to which first male flower appears
	Node to which first female flower appears

	T0
	Control
	
	7.00
	13.00

	T1
	GA3 75ppm
	
	8.00
	14.50

	T2
	GA3 100ppm
	
	7.80
	14.20

	T3
	GA3 150ppm
	
	7.66
	13.70

	T4
	GA3 200ppm
	
	7.50
	13.50

	T5
	Ethrel 300 ppm
	
	10.02
	17.02

	T6
	Ethrel 400 ppm
	
	9.80
	17.00

	T7
	Ethrel 500 ppm
	
	9.50
	16.00

	T8
	Ethrel 600 ppm
	
	9.03
	15.80

	T9
	NAA 50 ppm
	
	9.00
	15.00

	T10
	NAA 100 ppm
	
	10.00
	17.50

	T11
	NAA 150 ppm
	
	10.00
	18.00

	T12
	NAA 200 ppm
	
	11.00
	19.00

	
	F-test
	
	S
	S

	
	SEm(±)
	
	0.29
	0.55

	
	CD (p=0.05)
	
	0.84
	1.61

	Treatment Symbol
	Treatment combinations
	
	
	
	

	
	
	
	Fruit Shape
	Colour

	T0
	Control
	
	OVATE
	141A (Dark green)

	T1
	GA3 75ppm
	
	OVATE
	141A (Dark green)

	T2
	GA3 100ppm
	
	SPINDLE
	140B (Medium green)

	T3
	GA3 150ppm
	
	OVATE
	140B (Medium green)

	T4
	GA3 200ppm
	
	OVATE
	140B (Medium green)

	T5
	Ethrel 300 ppm
	
	SPINDLE
	141A (Dark green)

	T6
	Ethrel 400 ppm
	
	OVATE
	140B (Medium green)

	T7
	Ethrel 500 ppm
	
	OVATE
	140B (Medium green)

	T8
	Ethrel 600 ppm
	
	OVATE
	141A (Dark green)

	T9
	NAA 50 ppm
	
	SPINDLE
	141A (Dark green)

	T10
	NAA 100 ppm
	
	OVATE
	141A (Dark green)

	T11
	NAA 150 ppm
	
	SPINDLE
	141A (Dark green)

	T12
	NAA 200 ppm
	
	SPINDLE
	140B (Medium green)


Table 2 Effect of plant growth regulators on fruit shape and fruit colour of Bitter gourd
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