Effect of organic formulations and growth regulators on seed quality of bitter gourd (Momordica charantia L.)


Abstract: 
A research was conducted to evaluate the effect of plant growth regulators and organic formulations on seed quality parametersof bitter gourd during 2022-23 and 2023-24. Three growth regulators and three organic formulations including control (T0) making sixteen treatments (sole application and combination of growth regulators and organic formulations) were tested. These were evaluated under randomized block design on ‘Jaunpur Long Green’ variety. All the treatments were applied as foliar spray with hand spayer at 3-4 leaf stage of the plants. The seed quality parameters were tested in the seed testing laboratory of Seed Science and Technology department of C S Azad University of Agriculture and Technology, Kanpur.The results obtained indicated that various treatments gave significantly better results as compared to control for all the seed quality parameters studied. In the results it was found that standard germination (85.67%), speed of germination (24.25), seedling length (29.53 cm), seedling dry weight (123.77 mg), vigour index-I (2529.13) and vigour index-II (10602.97) were maximum with the treatment Panchgavya @ 5% + Cycocel @ 200 ppm (T11) which was closely followed by Panchgavya @ 5% + Ethrel @ 200 ppm (T10). However, the lowest values for all the parameters wererecorded with the control (T0). Thus, it is clear that the use of organic formulations in addition to application of growth regulators as foliar spray is beneficial for improving the quality of the bitter gourd seeds.
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Introduction:
[bookmark: _GoBack]Vegetable is a broad term that refers to the edible parts of plants, which are usually their leaves, roots, fruits, or seeds. Vegetables are a staple food across the world and are a fundamental part of modern agriculture. Vegetables are full of essential vitamins, minerals, and antioxidants that provide many important health benefits to human body. India has shown a marvelous progress in the production of vegetable crops.Among vegetables, bitter gourd (Momordica charantia L.) a member of the Cucurbitaceae family is considered a prized vegetable because of its high nutritive value especially having ascorbic acid and iron. “It has been used in various Asian traditional medicines for the treatment of cholera, bronchitis, anemia, blood diseases, ulcer, diarrhea, dysentery, gonorrhea rheumatism, gout, worms, colic, disease of liver and spleen, cancer, diabetes, etc.” (Basch et al., 2003). In South East Asia, China, and India, the plant is widely grown as a vegetable crop and medicine (Behera et al., 2008). Its juice helps those with diabetes.  Because it contains a variety of cucurbitacins, it could be taken in a variety of ways. “Researches have proved that bitter gourd contains an insulin like principle which is often being designated as plant insulin, which has positive effects in lowering the blood and urine glucose content” (Janagalet al., 2018).
It has also been shown to have anti-cholesterol (Saeed et al., 2018), anti-cancer (Bai et al., 2016), anti-dementia (Joshi et al., 2017), anti-bacterial & anti-fungal (Mahmood et al., 2019), antioxidant and anti-inflammatory (Bortolotti et al., 2019) activities. “All part of the plants mainly the fruits and seeds, contain more than 60 phyto-medicines active against more than 30 diseases including cancer and diabetes” (Kole et al., 2020). These attributes, along with strong post-harvest keeping quality, make it a promising vegetable for both domestic use and export markets. “The seeds of bitter gourd are also a rich source of quality proteins and they meet amino acid requirements/standards laid down by FAO/WHO/UNU for preschool children. The bitter gourd seeds contain 35 to 40% of oil with fatty acid profile containing monounsaturated fatty acids (3.33%), saturated fatty acids (36.71%) and polyunsaturated fatty acids (59.96%)” (Saeed et al., 2018). A major issue that arises in the seed production is good quality of seeds having better germination and vigour status. It is well known that high-quality seeds lead to healthier, more robust seedlings that are better equipped to grow into strong, productive plants. According to Sadashivappa and Qaim (2009), the adoption of high-quality seeds can enhance yields by 15–20%, even without additional inputs.Seeds with good germination rates and vigor produce more plants, leading to increased crop output and a more stable harvest.Using quality seeds minimizes the need for frequent replanting, saving labor, time, and other resources, which improves the overall cost efficiency of farming.The role of seed quality is not limited to productivity but extends to resilience and sustainability. High-quality seeds that are disease-free and pest-resistant reduce the dependence on chemical pesticides, thereby lowering production costs and minimizing environmental hazards (Chauhan et al., 2015). Plant growth regulators (PGRs) offer a great way in enhancement of good quality of seeds as they enable more effective absorption of nutrients and easy transportation and accumulation of food reserves in the sink. “Plant growth regulators (GA3, IBA, MH, ethephon, CCC, NAA, BA, GABA) play an important role in plant morphology, growth and development. They are reported to influence the vegetative growth, flowering, sex expression, fruit and seed yield in cucurbitaceous crops, but for best results their stage and concentration of application needs to be optimized” (Ghosh and Basu 1983; Shantappa 2004; Birader and Navalagatti 2008). This not only enhances the overall fruit yield but also contributes in enhanced seed quality parameters. Enhancing the quality of the seed is also a major concern in the field of seed production. It could not be fulfilled by the application of growth regulators only. This lack needs to be fulfilled by some external means which could be done through such materials those contain nutrients as well as beneficial microbes and other plant growth promoting substances. Indigenous technical knowledge (ITK) that has been used by the farmers from ancient times comes handy in such requirements. ITK is the gained skill and technology of a locality or a community which has been passed from one generation to other generation. There are different ITKs which are being used and have been scientifically validated by various institutions and universities. Some of them are panchagavya, jeevamrit, beejamrit, amritpani, vermiwash, sanjivak, amrutghol, anda-arkh, amritjal, etc (Patak and Ram, 2013; Mol et al., 2024). These are being extensively used in different crops (from field crops to fruit and vegetable crops) now a days and has excellent effect in growth, yield and quality of the produce (Rajpu et al., 2018). These not only enhance the growth and yield but also affect the seed quality in positive terms. As they offer an easy way to supplement nutrients to the plant effectively that contributes in better plant growth, proper maturity of fruits and seeds (Rawal et al., 2024). Their adoption not onlysupports increased yield but also the broader goals of sustainable and eco-friendly agriculture. The present investigation aimed towards finding out the effect of organic formulations and growth regulators on seed quality parameters of bitter gourd.
Material and Method: 
The experimental trial was conducted in agro-climatic conditions of central plain zone of Uttar-Pradesh at Vegetable research farm of CSAzad University of Agriculture and Technology, Kanpur, during Zaid season of year 2023 and 2024. The experiment comprised of fifteen treatments viz., T1-Jivamrit @ 5%, T2-Panchgavya @ 5%, T3-Anda-arkh @ 5%, T4-Ethrel @ 200 ppm, T5-Cycocel @ 200 ppm, T6-Boric Acid @ 200 ppm, T7- Jivamrit @ 5% + Ethrel @ 200 ppm, T8-Jivamrit @ 5% + Cycocel @ 200 ppm, T9-Jivamrit @ 5% + Boric Acid @ 200 ppm, T10-Panchgavya @ 5% + Ethrel @ 200 ppm, T11-Panchgavya @ 5% + Cycocel @ 200 ppm, T12-Panchgavya @ 5% + Boric Acid @ 200 ppm, T13-Anda-arkh @ 5% + Ethrel @ 200 ppm, T14-Anda-arkh @ 5% + Cycocel @ 200 ppm and T15-Anda-arkh @ 5% + Boric Acid @ 200 ppm, together with one control (T0). Treatments were applied as foliar spray with the help of hand sprayer at three to four leaves stage of the plants. In order to raise a good crop, all the recommended practices were performed. The seeds were extracted from the ripened fruits after harvesting and seeds were shade dried to safe moisture content later. Seed quality parameters were tested at Seed Testing Laboratory of Seed Science and Technology department of CS Azad University of Agriculture and Technology, Kanpur following standard procedures under completely randomized design (CRD). The seed quality parameters on which the data was recorded were standard germination (%),speed of germination, seedling length (cm), seedling dry weight (mg), vigour index-I and vigour index-II.All the tests were performed as per the rules prescribed by the International Seed Testing Association. Seed germination percentage under lab condition was estimated by placing 100 seeds in between the paper in four replications (a total of 400 seeds) as per the ISTA rules. The mean value of seeds germinated in each replication was calculated and mentioned as the germination percentage of the concerned treatment. Seedling length and seedling dry weight was measured on ten randomly selected normal seedlings and the mean was recorded as mean seedling length and seedling dry weight. Vigour index was calculated using prescribed formula (Abdul-Baki and Anderson, 1973). The data collected during the course of investigation waspooled and subjected to statistical analysis by adopting appropriate method of analysis of variance.The analysis of variance of the data for each parameter was computed using the OPSTAT software.
Results and discussion:  
The experiment evaluated the effects of various organic and chemical treatments on some seed quality parameters of bitter gourd. The results based on pooled analysis are presented in the table 1 and graphically depicted in fig. 1 and fig. 2. There was significant variation among the treatments for allseed quality parameters. From the analysis, it was seen that in comparison to individual treatments and control, the combination of organic formulations and plant growth regulators improved seed quality parameters more effectively. Treatment T11-Panchgavya @ 5% + Cycocel @ 200 ppm recorded the highest standard germination (85.67%) which was significantly superior to control (59.67%). This may be due to better translocation and accumulation of photosynthates to developing fruits and seeds that resulted in well developed, mature seeds and embryo leading to enhanced germination. Similar results were reported by Hilli et al., (2010) in ridge gourd, Gadevaret al., (2014) in lentil, and Priyadarshi and Verma (2025) in bitter gourd. Speed of germination was also highest (24.25) with the treatment T11-Panchgavya @ 5% + Cycocel @ 200 ppm which may be due to earlier germination of seeds during the germination period which is associated to higher germination as well. The highest mean seedling length (29.53 cm) was recorded for the treatment T11-Panchgavya @ 5% + Cycocel @ 200 ppm. This may be due to the higher accumulation of food reserve during maturity of the seed. The findings reported by Phate et al., (2014) in spinach, Vaishnavi et al., (2021) in chick pea and Priyadarshi and Verma (2025) in bitter gourd are in conformity to the results of the current study. Treatment T11-Panchgavya @ 5% + Cycocel @ 200 ppmgave highest seedling dry weight (123.77 mg) indicating more effective transport of food reserves towards growing seedling during germination. This may be attributed to more seedling length as well. Similar findings were reported by Hilli et al., (2008) in ridge gourd, Gadevaret al., (2014) in lentil, Shailaja et al., (2014) in leafy vegetables and Vaishnavi et al., (2021) in chick pea. Further, seedling vigour index-I and vigour index-II were also maximum (2529.13 and 10602.97 respectively) with the treatment T11-Panchgavya @ 5% + Cycocel @ 200 ppm. This increased vigour may be attributed to the enhanced standard germination percentage and seedling length and seedling dry weight. These findings are in conformity to the results reported by Hilli et al., (2008) in ridge gourd, Gadevaret al., (2014) in lentil, Vaishnavi et al., (2021) in chick pea and Priyadarshi and Verma (2025) in bitter gourd. The lowest results for all the seed quality attributes were recorded in the untreated control (T0). The superior performance of combined treatments over control and individual applications may be attributed to the complementary effects of the organic formulations, which are enriched with plant nutrition, and the plant growth regulators, which modulate plant physiology to favor enhanced quality. The enhanced quality attributes of the seeds could be due the more efficient nutritional supply to the plants by the organic formulations and more efficient absorption of assimilates by the plants under the effect of various beneficial microbes present in the organic formulations. This was also accompanied by the use of plant growth regulators which enabled the plants towards enhanced partition of assimilates and photosynthates towards reproductive growth i.e., towards the developing fruits and seeds. The better availability of nutrients and photosynthates during fruit development and its maturity led to the proper development of the seeds. As the seeds were developed properly and timely, their maturity was ensured making them more vigorous and viable than the seeds of those receiving no or sole application of either organic formulations or plant growth regulators.
Conclusion:
As it is visible from the above findings, the combination of Panchgavya @ 5% + Cycocel @ 200 ppm was most effective treatment in enhancing germination and vigour status of bitter gourd seeds. Apart from this, the poorest performance for all the parameters was recorded in untreated control. Thus, we can say that the integration of organic bio-stimulants with growth regulators significantly improves the quality attributes of bitter gourd seeds. Farmers should move towards such combinational approaches in order to enhance the quality of the produce.
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Table 1. Seed quality parameters of bitter gourd as affected by application of organic formulations and plant growth regulators:
	Treatment
	Standard Germination %
	Speed of Germination
	Seedling Length
	Seedling Dry weight
	Vigour Index-I
	Vigour Index-II

	T0
	59.67
	10.01
	21.81
	69.20
	1300.54
	4132.52

	T1
	64.00
	16.59
	23.20
	94.20
	1484.70
	6027.10

	T2
	65.83
	17.41
	23.32
	95.79
	1534.86
	6304.90

	T3
	61.83
	14.67
	22.25
	90.87
	1374.97
	5617.20

	T4
	71.83
	20.48
	26.41
	107.20
	1896.86
	7700.37

	T5
	72.83
	20.80
	26.45
	112.43
	1926.41
	8190.68

	T6
	63.50
	14.26
	22.69
	93.52
	1440.45
	5936.22

	T7
	77.83
	21.63
	27.81
	118.71
	2163.58
	9235.21

	T8
	79.67
	21.86
	28.08
	119.84
	2237.01
	9543.54

	T9
	68.83
	18.36
	25.64
	98.50
	1764.15
	6778.30

	T10
	82.00
	22.92
	28.32
	121.73
	2321.82
	9982.35

	T11
	85.67
	24.25
	29.53
	123.77
	2529.13
	10602.97

	T12
	70.17
	19.40
	25.98
	101.20
	1822.33
	7098.56

	T13
	75.17
	19.03
	27.21
	113.45
	2044.59
	8526.85

	T14
	76.50
	20.12
	27.37
	114.67
	2093.38
	8774.39

	T15
	66.83
	17.03
	24.27
	96.80
	1621.91
	6468.30

	SE(m)
	1.150
	0.448
	0.231
	1.331
	28.170
	149.033

	C.D.
	3.328
	1.296
	0.668
	3.851
	81.517
	431.266

	C.V.
	2.791
	4.155
	1.559
	2.206
	2.641
	3.416




Fig 1. Graphical representation of standard germination, speed of germination, seedling length and seedling dry weight as affected by application of organic formulations and plant growth regulators

Fig 2. Graphical representation of vigour index-I and vigour index-II as affected by application of organic formulations and plant growth regulators
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