Effects of Plant growth Regulators on Growth, Quality and Yield of Bitter Gourd (Momordica charantia L.)


ABSTRACT
[bookmark: _GoBack]		A field experiment was conductedat Research Farm, Mewar University, Gangrar, Chittorgarh (Raj.) in the spring season (summer season) of 2024-25 to effects of PGR on growth and yield of bitter gourd variety “ArkaHarit” was used in the study. The required quantities of foliar spray of GA3as per treatments were applied. The experiment was laid out in Randomized Block Design with three replications. Ten treatments viz. T1-Control,T2- GA350PPM (at 45 and 90 days after sowing), T3- GA3100 PPM (at 45, 90 and ), T4- GA3150 PPM (at 45 and 90 days after sowing), T5-NAA 50 PPM+- GA3150 PPM, T6 ‘NAA 100 PPM+ GA3100  (at 45 days after sowing), T7- NAA 150 PPM+- GA350 (at 45 and 90 days after sowing), T8-MeJA 50 PPM (at 45 and 90 days after sowing), T9MeJA 100 PPM (at 45 and 90 days after sowing), T10- -MeJA 150 PPM (at 45, and 90 days after sowing). Total treatment combinations are 10 and 3 replications than total number of plots are 30. The result revealed growth parameters that the maximum vine length at 45 and 90 DAS (195.45cm and 399.10cm), maximum Number of leaves per plant at 45 and 90 DAS (102.00 and 225.40) maximum Number of branches per plant (10.45) and yield parameters such as maximum fruit length (14.94 cm), maximum fruit diameter (3.48 cm), maximum number of fruits per plant (41.22), maximum average fruit weight (46.93g), maximum fruit yield per plant (1930g) and quality parameters such as maximum TSS (5.70OBrix), maximum vitamin-C (84.94 mg/100g) and maximum iron (0.2600%) recorded with T9-NAA100 PPM+GA3 100 PPM . The soil parameters as affected mostly of T3-GA3 150 PPM. The maximum net return was obtained with combination of T3-GA3 150 PPM. Therefore, it was concluded that the application of T6- NAA 100 PPM+ found superior to all treatment.
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1. INTRODUCTION	   
Bitter gourd (Momordicacharantia L.) is a tropical and subtropical vegetable crop of the family Cucurbitaceae. Bitter gourd is a leading vegetable crop of India; the higher yield and maximum returns make it the most preferred vegetable crop of Indian farmers. bitter gourd fruits are considered as a rich source of vitamins and minerals and are rich in vitamin C (88 mg/100 g). It possesses antioxidant, antimicrobial, antiviral, anti-hepatotoxic, anti-ulcerogenic properties and also have the ability to lower blood sugar (Behera, 2011). vitamin- A (Akteret al., 2009).
Plant growth and development are coordinated by both external and internal signals. To date several regulators of plant growth and development have been identifed. Jasmonates are one of the potential plant growth regulators, which comprise small molecules, including free JA, and its conjugates Me-JA and jasmonyl isoleucine. (GhasemiPirbalouti, A., Sajjadi, S. E. &Parang, K et al.,2014).
The plant growth regulators (PGR’s) are considered as a  new generation agrochemicals after fertilizers, pesticides and herbicides are known to enhance the source- sink relationship and stimulate the translocation of photo-assimilates thereby helping better fruit set. Similarly, even in bittergourd, it is possible to increase the yield level by increasing the fruit set per cent by use of some growth regulators. Use of plant growth regulators (PGR’s) might be a useful alternative to increase crop production. Recently, there has been global realization of the important role of PGR’s in increasing crop yield. Gibberellic acid is an important growth regulator that may have many uses to modify the growth, yield and yield contributing characters of plant (Rafeekher et al. 2002). 
MATERIAL AND METHODS
The present experiment was carried out at Research Farm, Department of Agriculture (Horticulture), Faculty of Agriculture and Veterinary Sciences, Mewar University, Gangrar, Chittorgarh (Rajasthan) during spring season, 2024-25. Gangrar (Chittorgarh) belongs to sub-tropical and semi-arid climatic conditions having a temperature range of minimum 5˚ To 6˚ C and maximum 40˚ To 45˚ C in winter and summer respectively. South-West monsoon is the main factor for major part of annual precipitation. In this area the maximum rainfall is received during June to September with occasional shower in winter. The soil of the experimental field was medium black (vertisol) clay loam in texture with uniform topography. Soil samples were collected randomly up to a depth of 20 cm from the experimental field with the help of soil auger before planting of tubers. All the soil samples were mixed to prepare a homogeneous sample, which was then oven dried, sieved through 2 mm sieve and finally used for physical and chemical analysis. 


RESULT AND DISCUSSION
Length of vine (cm)
The minimum length of vine (303.10 cm) and maximum 399.10 was recorded in GA3100 ppm (399.10 cm), MeJA 150 PPM (303.30 ppm cm) and MeJA 50 PPM (305.13 ppm). These four treatments were statistically at par with each other. The maximum length of vine was recorded in NAA150 + GA3 50ppm (368.75 cm). NAA @ 50 ppm, the vine length was 166.89 cm, andin NAA@ 150 ppm MeJA@100ppm, the vine length was 159.84 cm, and the maximum at 90 days was 317.16 cm in MeJA @ 150 ppm treatment. 
Number of branches per plant
The minimum number of branches 45 Day {8.23} and 90 day (10.30) GA3150 PPM per plant was recorded inppm which was followed45 day {10.45) T4and 90 day maximum growth {13.60} 50 NAA50PPM+ GA3150 PPM (11.31) and 11.64 MeJA 150 PPM. The least number of branches per plant was observed in control (8.60).

Number of leaves per plant
The foliar spray of GA 3 NAA and MeJA the maximum Number of leaves per plant was recorded at 45 days after sowing with GA 3 150 PPM (102.00), it was at per with the treatments with T7 Methyl Jasmonate spray (86.20). In the foliar spray of of GA 3 NAA and MeJA the maximum Number of leaves per plant was recorded at 90 days after sowing with T4- NAA 50PPM+GA3 150 PPM (225.40), it was at per with the treatments with T7 MeJA (204.60). and the minimum Number of leaves per plant was recorded .

Yield parameters
Fruit length (cm) 
In the foliar spray of the maximum fruit length was recorded with T3- GA 3 150 PPM50 (14.94 cm), it was at per with the treatments with T5- NAA 100PPM+GA 3 100 PPM (14.09). The minimum length of fruit was recorded with T10- Control (10.75)
Fruit diameter (cm)
The foliar spray of of GA 3, NAA and MeJA the maximum fruit diameter was recorded with T3- GA 3 150 PPM 50 (3.48 cm), it was at per with the treatments with T5- NAA 100PPM+GA 3 100 PPM (3.30cm)
 


Number of fruits per plant
In the foliar spray GA3, NAA and MeJA the maximum number of fruits per plant was recorded with T5- NAA  100 PPM + GA 3 100 PPM (41.22), it was at per with the treatments with T3- GA 3 150 PPM (39.91).
Average fruit weight
The foliar spray of GA3, NAA and MeJA the maximum average fruit weight was recorded with T2- GA 3 100 PPM (46.93 g), it was at per with the treatments with T3- GA 3 150 PPM (45.00 g).
Fruits yield per plant (kg)
In the foliar spray GA3, NAA and MeJA the maximum fruit yield per plant was recorded with T4- NAA 50PPM+GA 3  150 PPM (1930 g), it was at per with the treatments with T8-MeJA 50 (1510 g).
Table 1 : Yield parameters in different treatment efficacy 
	Treatments
	Vine length (cm)
	Branch of per plant (cm)
	Leaves of per plant (cm)

	
	45 DAS
	45 DAS
	45 DAS
	90 DAS
	90 DAS
	90 DAS

	T1
	GA 3 50 PPM
	8.23
	99.40
	211.20
	10.33
	183.10
	328.92

	T2
	GA 3 100 PPM
	9.50
	100.20
	215.50
	11.50
	191.18
	354.14

	T3
	GA 3 150 PPM
	10.30
	102.00
	220.00
	13.60
	195.45
	399.10

	T4
	NAA 50PPM+GA 3 150 PPM
	10.45
	95.30
	225.40
	13.53
	180.60
	349.34

	T5
	NAA100PPM+GA3100 PPM
	9.20
	92.60
	222.00
	11.31
	177.82
	341.13

	T6
	NAA 150PPM+GA 3 50 PPM
	8.80
	89.00
	217.70
	11.24
	184.52
	368.85

	T7
	Methyl Jasmonate 50 PMM
	8.30
	86.20
	204.60
	10.52
	168.92
	305.13

	T8
	Methyl Jasmonate 100 PMM
	9.70
	88.40
	207.30
	11.64
	166.12
	317.16

	T9
	Methyl Jasmonate 150 PMM
	9.10
	92.00
	210.80
	13.31
	168.92
	303.30

	T10
	Control
	7.50
	83.10
	197.20
	8.60
	154.00
	300.32

	S. Em±
	3.46
	0.35
	1.63
	4.84
	0.37
	8.86

	CD at 5%
	7.26
	0.74
	1.82
	5.42
	1.08
	25.71
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Quality parameter
TSS (OBrix)
In the foliar spray GA3, NAA and MeJA of the maximum TSS was recorded with T3- GA 3 150 PPM (5.70OBrix), closely followed by the treatments with T1- GA 3 +50PPM T8- MeJA 100 PPM (4.8 and 5.3OBrix). The minimum TSS was recorded with T10- (4.8OBrix).
 Vitamin C (mg/100g)
In the foliar spray of GA3, NAA and MeJA the maximum vitamin-C was recorded with T3- GA3 150 PPM (84.94 mg/100g), The Minimum vitamin c was recored with  T9-MeJA 150 PPM (65.06mg/100g). The minimum vitamin C was recorded with no T1- Control (63.79 mg/100g).
Iron (mg/100g)
the foliar spray of GA3, NAA and MeJA the maximum iron was recorded with T5- NAA 100PPM+GA 3 100 PPM (0.2600 %), it was at per with the treatments with T3 GA3 150 PPM (0.2200%). The minimum iron was recorded with T10- Control (0.1500%).

Table 2 : Fruits yield per plant 
	                             Treatments
	Fruit length (cm)
	Fruit diameter (cm)
	Average fruit weight(g)
	Fruits yield per plant (g)

	T1
	GA 3 50 PPM
	3.05
	44.81
	1700
	11.89

	T2
	GA 3 100 PPM
	3.10
	46.93
	1610
	12.06

	T3
	GA 3 150 PPM
	3.48
	45.00
	1790
	14.94

	T4
	NAA 50PPM+GA 3  150 PPM
	3.02
	44.12
	1930
	11.59

	T5
	NAA 100PPM+GA 3 100 PPM
	3.30
	43.90
	1630
	14.09

	T6
	NAA 150PPM+GA 3 50 PPM
	2.95
	44.71
	1650
	12.37

	T7
	Methyl Jasmonate 50 PMM
	2.82
	42.10
	1490
	11.74

	T8
	Methyl Jasmonate 100 PMM
	2.98
	42.91
	1510
	12.47

	T9
	Methyl Jasmonate 150 PMM
	2.92
	42.32
	1540
	12.58

	T10
	Control
	2.82
	40.21
	1320
	10.75

	S. Em±
	0.39
	0.099
	1.24
	101.55

	CD at 5%
	1.17
	0.29
	3.60
	294.68












Table 3. Changes in Vitamin C, Iron and TSS  in different treatments  
	                             Treatments
	Vitamin C (mg/100g)
	Iron %

	TSS (OBrix)

	T1
	GA 3 50 PPM
	0.1900
	4.8
	69.03

	T2
	GA 3 100 PPM
	0.2200
	4.9
	72.03

	T3
	GA 3 150 PPM
	0.1500
	5.7
	84.94

	T4
	NAA 50PPM+GA 3  150 PPM
	0.2100
	5.0
	77.89

	T5
	NAA 100PPM+GA 3 100 PPM
	0.2600
	5.1
	66.59

	T6
	NAA 150PPM+GA 3 50 PPM
	0.1400
	5.6
	82.90

	T7
	Methyl Jasmonate 50 PMM
	0.1800
	5.4
	74.13

	T8
	Methyl Jasmonate 100 PMM
	0.1100
	5.3
	81.15

	T9
	Methyl Jasmonate 150 PMM
	0.1300
	5.5
	65.06

	T10
	Control
	0.1500
	4.8
	63.79

	S. Em±
	1.39
	0.010
	0.058

	CD at 5%
	2.94
	0.030
	0.172




Conclusion
Based on the one-year experiment experimentation the application of -GA 3 150 found superior to all treatments. Therefore, proved the best treatments NAA 50PPM+GA 3 150 PPM which produced superior growth, yield, quality parameters and economic suitability than other treatments.
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