Effect of organic manures and biofertilizers on fruit quality and soil parameters of Ridge gourd
ABSTRACT
Aim: To study the effect of organic manures and biofertilizers on fruit quality and soil parameters in ridge gourd
Study design: The experiment was carried out with 20 treatments in Randomized Block Design with three replications.
Place and Duration of Study: The research trial was carried out at P.G block, College of Horticulture, Rajendranagar, SKLTSHU, Hyderabad during Kharif, 2021 and summer, 2022.
Results: The results reported that the RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha) were statistically significant and recorded highest in fruit quality, soil parameters compared to other treatments. 
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1. INTRODUCTION
          One of the most significant warm-season vegetables that is commercially grown from seeds is the ridge gourd (Luffa acutangula). Water, nutrients, protein, fat, carbohydrates, minerals and vitamins are all abundant in it. Applying biofertilizers to the soil or treating seedlings with them does not damage the soil and has no detrimental effects on the environment or human health. Gourds are produced on 4.52 lakh hectares of land in India, yielding 36.16 lakh MT of production (Anon, 2019a); in Telangana, the crop is planted on 14,087 hectares, yielding 2.82 lakh MT and 20 MT of productivity (Anon, 2019b).

           “Ridge gourd is an excellent blood purifier; possessing laxative properties, cure for jaundice, aiding weight loss, antiinflammatory and antibiotic, fortifying the immune system, skin cure and good for stomach. The chemical constituents of ridge gourd fruits include carbohydrates, carotene, fat, protein, phytin, flavonoids, saponin and amino acids” (Karmakar et al., 2013).
          “Ever increasing cost of energy would be an important constraint for increased use of chemical fertilizers in crop production. Use of organic manures to meet the requirement of crop would be an inevitable practice in years to come for sustainable agriculture” (Vennila and Jayanthi, 2008). Therefore, the present investigation was undertaken to study the effect of organic manures and biofertilizers in fruit quality and soil parameters in ridge gourd.
2. Materials and methods
         The present investigation was carried out during Kharif, 2021 and Summer, 2022 at P.G block, College of Horticulture, SKLTSHU, Rajendranagar, Hyderabad. The experimental site is situated at a latitude of 17⁰.32’ North, longitude of 78⁰.40’ East and altitude of 542.3 m above mean sea level. The experiment was laid out in randomized block design with twenty treatments (T1 : FYM (25 t/ha) + AMC (7.5l/ha), T2 : FYM (25 t/ha) + VAM (10 kg/ha), T3 : FYM (30 t/ha) + AMC (7.5l/ha), T4 : FYM (30 t/ha) + VAM (10 kg/ha), T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha), T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha), T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha), T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha),  T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha), T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha), T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha), T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha), T13 : Neem cake (1 t/ha) + AMC (7.5l/ha), T14 : Neem cake (1 t/ha) + VAM (10 kg/ha), T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha), T16 : Neem cake (2 t/ha) + VAM (10 kg/ha), T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha), T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha), T19 : RDF (100:100:50 NPK kg/ha), T20 : Absolute Control) replicated three times. The Arka prasan variety seeds were sown in Kharif, 2021 and Summer, 2022. Good agricultural practices were followed during the entire crop period.  The data recorded on fruit quality ( TSS (o Brix), Ascorbic acid content (mg/100g), Reducing sugars (%), Non reducing sugars (%),Total sugars (%), Chlorophyll content (DA meter reading), Crude fibre content (%) pest, disease incidence and soil parameters (pH, EC (ds/m), Organic carbon (%), Available nitrogen (kg/ha), Available phosphorus (kg/ha), Available potassium (kg/ha) were statistically analysed
3. Results and discussion, 
3.1 Quality parameters        
           The data pertaining to the quality parameters were recorded viz., TSS, ascorbic acid content, reducing sugars, non-reducing sugars, total sugars, chlorophyll content and crude fibre as influenced by the effect of organic manures and biofertilizers was recorded (Tables 1 to 3). 

 3.1.1 TSS (o Brix)
              The data enunciated on the TSS (oBrix) as influenced by the effect of organic manures and biofertilizers on quality in ridge gourd is presented in Table 1. 
               From the data it is clear that there was significant difference observed among the treatments with respect to TSS during Kharif season. Significantly maximum TSS (4.79) was recorded in T17 (RDF-100:100:50 NPK kg/ha + AMC) and was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (4.72) and T19 (RDF-100:100:50 NPK kg/ha) (4.68), while the minimum TSS (2.95) was recorded with T20 (Absolute control). 
              During Summer season among all the treatments, T17 (RDF-100:100:50 NPK kg/ha + AMC) recorded maximum TSS (4.89) and was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (4.80) and T19 (RDF-100:100:50 NPK kg/ha) (4.75), while the minimum TSS (3.11) was recorded with T20 (Absolute control). 
 3.1.2 Ascorbic acid content (mg/100g)
             The data presented in Table 1 revealed that during Kharif season, significantly maximum ascorbic acid content (13.81 mg/100g) was observed with T17 (RDF-100:100:50 NPK kg/ha + AMC)  and was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) recording the ascorbic acid content of 13.66. The minimum ascorbic acid content (8.04 mg/100g) was recorded with T20 (Absolute control). 



           During Summer season, significantly maximum ascorbic acid content (13.93 mg/100g) was observed with T17 (RDF-100:100:50 NPK kg/ha + AMC) and was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) recording the ascorbic acid content of 13.82. The minimum ascorbic acid content (8.11 mg/100g) was recorded with T20 (Absolute control).



Table 1. Effect of organic manures and biofertilizers on TSS (o Brix) and Ascorbic acid content (mg/100g) of ridge gourd 	 	            	    during Kharif, 2021 and Summer, 2022
	Treatments
	TSS (o Brix)
	Ascorbic acid content (mg/100g)

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	3.46
	3.69
	9.54
	10.03

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	3.39
	3.44
	9.60
	9.79

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	3.77
	3.81
	11.61
	11.92

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	3.41
	3.52
	10.67
	11.83

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	4.25
	4.60
	11.45
	12.07

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	4.16
	4.45
	11.12
	11.36

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	4.55
	4.68
	11.42
	12.54

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	4.49
	4.63
	11.20
	11.82

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	3.98
	4.09
	10.05
	10.12

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	3.52
	3.55
	9.74
	10.89

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	4.13
	4.27
	10.93
	11.16

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	3.36
	3.48
	10.76
	10.98

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	3.99
	4.12
	10.01
	10.19

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	3.75
	4.03
	9.94
	11.35

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	4.11
	4.32
	10.16
	10.24

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	4.04
	4.05
	9.47
	10.52

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	4.79
	4.89
	13.81
	13.93

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	4.72
	4.80
	13.66
	13.82

	T19 : RDF (100:100:50 NPK kg/ha)
	4.68
	4.75
	13.25
	13.49

	T20 : Absolute Control 
	2.95
	3.11
	8.04
	8.11

	SEm±
	0.05
	0.05
	0.14
	0.15

	CD (P=0.05)
	0.14
	0.15
	0.40
	0.42




3.1.3 Reducing sugars (%)
           The data enunciated on the reducing sugar as influenced by the effect of organic manures and biofertilizers on quality in ridge gourd is presented in Table 2. 
           From the data it is clear that there was significant difference observed among the treatments with respect to reducing sugar during Kharif season. Significantly maximum reducing sugars (4.98%) was recorded in T17 (RDF-100:100:50 NPK kg/ha + AMC) (4.86%), while the minimum reducing sugars (2.91%) was recorded with T20 (Absolute control). 
         During Summer season among all the treatments, T17 (RDF-100:100:50 NPK kg/ha + AMC) recorded maximum reducing sugars (4.99%), while the minimum reducing sugars (2.89%) was recorded with T20 (Absolute control). 
3.1.4 Non reducing sugars (%)
         The data presented in Table 2 revealed that during Kharif and Summers season significantly minimum non reducing sugars (1.37 and 1.43 %) were observed with T17 (RDF-100:100:50 NPK kg/ha + AMC), while the maximum non reducing sugars (2.14 and 2.31%) were recorded with T20 (Absolute control). 
3.1.5 Total sugars (%)
          The data enunciated on the total sugars as influenced by the effect of organic manures and biofertilizers on quality in ridge gourd is presented in Table 2. 
           The data clearly indicated that there was significant difference observed among the treatments with respect to total sugars during Kharif season. Significantly maximum total sugars (6.35%) was recorded in T17 (RDF-100:100:50 NPK kg/ha + AMC) which was on par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (6.33) and T19 (RDF-100:100:50 NPK kg/ha) (6.22 %), while the minimum total sugars (5.05 %) was recorded with T20 (Absolute control). 
        During Summer season among all the treatments, T17 (RDF-100:100:50 NPK kg/ha + AMC) recorded maximum total sugars (6.42%) which was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (6.29) and T19 (RDF-100:100:50 NPK kg/ha) (6.28 %), while the minimum total sugars (5.20 %) was recorded with T20 (Absolute control). 
Table 2. Effect of organic manures and biofertilizers on Reducing sugars (%), Non-reducing sugars (%) and Total sugars 	          	     (%) of ridge gourd during Kharif, 2021 and Summer, 2022
	Treatments
	Reducing sugars 
(%)
	Non-reducing sugars (%)
	Total sugars 
(%)

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	3.50
	3.71
	1.70
	1.93
	5.20
	5.64

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	3.42
	3.65
	1.86
	1.74
	5.28
	5.39

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	3.94
	4.70
	1.80
	1.45
	5.74
	6.15

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	3.74
	4.74
	1.79
	1.44
	5.53
	6.18

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	4.59
	4.57
	1.43
	1.54
	6.02
	6.11

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	3.52
	3.76
	1.64
	1.61
	5.16
	5.37

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	4.45
	4.70
	1.63
	1.47
	6.08
	6.17

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	3.78
	3.81
	1.49
	1.51
	5.27
	5.32

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	4.11
	3.95
	1.72
	1.92
	5.83
	5.87

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	3.50
	4.42
	1.78
	1.44
	5.28
	5.86

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	4.05
	4.32
	1.55
	1.72
	5.60
	6.04

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	3.86
	4.45
	1.96
	1.71
	5.82
	6.16

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	3.84
	4.62
	1.62
	1.52
	5.46
	6.14

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	3.69
	3.90
	1.56
	1.67
	5.25
	5.57

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	4.08
	3.99
	1.54
	1.74
	5.62
	5.73

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	3.85
	3.87
	1.60
	1.81
	5.45
	5.68

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	4.98
	4.99
	1.37
	1.43
	6.35
	6.42

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	4.86
	4.77
	1.47
	1.52
	6.33
	6.29

	T19 : RDF (100:100:50 NPK kg/ha)
	4.77
	4.79
	1.45
	1.49
	6.22
	6.28

	T20 : Absolute Control 
	2.91
	2.89
	2.14
	2.31
	5.05
	5.20

	SEm±
	0.06
	0.06
	0.02
	0.02
	0.08
	0.08

	CD (P=0.05)
	0.16
	0.17
	0.06
	0.06
	0.22
	0.23



3.1.6 Chlorophyll content (DA meter reading)
          The data presented in Table 3 revealed that during Kharif season, significantly maximum chlorophyll content (1.88) was observed with T17 (RDF-100:100:50 NPK kg/ha + AMC) followed by T18 (RDF-100:100:50 NPK kg/ha + VAM) recording the chlorophyll content of 1.75. The minimum chlorophyll content (0.33) was recorded with T20 (Absolute control). 
          During Summer season significantly maximum chlorophyll content (1.90) were observed with T17 (RDF-100:100:50 NPK kg/ha + AMC) followed by T18 (RDF-100:100:50 NPK kg/ha + VAM) recording the chlorophyll content (1.82) respectively. The minimum chlorophyll content (0.58) was recorded with T20 (Absolute control). 
3.1.7 Crude fibre content (%)
           The data presented in Table 3 revealed that crude fibre content did not differ significantly with different treatments during Kharif and Summer season respectively.
           “The improvement in the quality parameters in the present study with application of RDF might be due to better availability and uptake of nutrients which in turn might have lead to more nitrogenous compounds in plant tissues and ultimately resulted in their efficient metabolism. Potassium nutrition through RDF might had helped in improving the quality of fruits”. The results are in conformity with the reports of Shivashankaramurthy (2007).
3.2 PEST AND DISEASE INCIDENCE
3.2.1 Pest incidence 
         It is revealed from Table 4 that there was no significant differences observed with the different organic manures and biofertilizers on the fruitfly and leaf miner incidence during Kharif and Summer season. It is clear from the results that the organic manures and biofertilizers may influence the growth parameters but have not shown any profound effect on pest incidence in ridge gourd crop.




Table 3. Effect of organic manures and biofertilizers on Chlorophyll content and Crude fibre content of ridge gourd 	  	            	    during Kharif, 2021 and Summer, 2022
	Treatments
	Chlorophyll content
	Crude fibre content

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	1.18
	1.23
	2.27
	2.36

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	1.09
	0.88
	2.38
	2.69

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	0.86
	0.93
	2.40
	2.38

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	1.02
	0.87
	2.45
	2.73

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	1.13
	0.96
	2.15
	2.14

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	1.05
	1.15
	2.18
	2.29

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	1.42
	1.57
	2.13
	2.25

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	1.35
	1.44
	2.19
	2.18

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	1.32
	1.38
	2.33
	2.21

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	0.85
	1.22
	2.25
	2.19

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	1.17
	1.25
	2.22
	2.35

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	1.36
	1.43
	2.34
	2.48

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	1.27
	1.10
	2.46
	2.39

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	1.15
	1.52
	2.52
	2.46

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	1.30
	1.02
	2.41
	2.50

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	0.76
	0.80
	2.50
	2.36

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	1.88
	1.90
	2.40
	2.49

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	1.75
	1.82
	2.54
	2.46

	T19 : RDF (100:100:50 NPK kg/ha)
	1.61
	1.69
	2.48
	2.57

	T20 : Absolute Control 
	0.33
	0.58
	2.53
	2.65

	SEm±
	0.02
	0.02
	0.03
	0.03

	CD (P=0.05)
	0.05
	0.05
	NS
	NS




Table 4. Effect of organic manures and biofertilizers on pest incidence of ridge gourd during Kharif, 2021 and Summer, 2022
	Treatments
	Mean Per cent fruit damage by fruit fly
	Mean number of leaf mines per plant

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	44.98
	24.37
	4.74
	4.40

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	43.54
	24.76
	4.72
	4.44

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	43.63
	25.15
	4.68
	4.47

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	43.22
	25.41
	4.70
	4.50

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	42.05
	25.32
	4.66
	4.45

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	43.73
	26.84
	4.64
	4.44

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	43.64
	24.56
	4.62
	4.41

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	43.57
	24.82
	4.74
	4.41

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	42.60
	25.48
	4.67
	4.46

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	43.79
	24.69
	4.78
	4.48

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	42.73
	25.73
	4.63
	4.50

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	43.01
	25.55
	4.75
	4.42

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	42.73
	24.87
	4.58
	4.39

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	43.12
	25.54
	4.61
	4.42

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	43.05
	24.31
	4.59
	4.36

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	42.63
	24.27
	4.59
	4.40

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	42.81
	24.44
	4.62
	4.45

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	43.10
	25.78
	4.60
	4.43

	T19 : RDF (100:100:50 NPK kg/ha)
	43.52
	25.86
	4.64
	4.47

	T20 : Absolute Control 
	45.70
	26.95
	4.84
	4.54

	SEm±
	0.58
	0.34
	0.06
	0.06

	CD (P=0.05)
	NS
	NS
	NS
	NS



3.2.2 Disease incidence 
3.2.2.1 Downy mildew 
         The data presented in Table 5 revealed that the effect on disease incidence of ridge gourd during experimentation recorded that T15- Neem cake (2 t/ha) + AMC was shown less (18.13) percent disease incidence and the highest incidence was recorded in T11 Absolute control (58.32) compared to other treatments during Kharif season. The application of neem cake along with Arka microbial consortium (Azotobacter, Pseudomonas and bacillus) might have shown antagonist effect against disease incidence. 
         Abbasi et al. (2005) reported that “organic amendments such as neem cake has been implicated in suppression of plant pathogens”. “Similar findings were also reported” by Babu et al. (2002), Rao and Sitaramaiah (2000), Siddiqui et al. (2001).
 3.3 Soil analysis
3.3.1 pH
         The data presented in Table 6 clearly indicated that pH did not differ significantly with different treatments during Kharif and Summer season respectively.
 3.3.2 EC (dS/m)
         The data presented in Table 6 there was no significant difference observed between the treatments during Kharif and Summer season respectively.
3.3.3. Organic carbon (%)
         The data presented in Table 6 clearly indicated that organic carbon did not differ significantly with different treatments during Kharif and Summer season respectively.
3.3.4 Available nitrogen (kg/ha)
            The data pertaining to available nitrogen in the soil after harvest as influenced by the effect of organic manures and biofertilizers are presented in Table 7.
            The data indicated that among the treatments evaluated, significantly maximum available nitrogen content in the soil (269.12 and 264.61) was observed with T17 (RDF-

Table 5. Effect of organic manures and biofertilizers on disease incidence of ridge gourd during Kharif, 2021 
	Treatments
	Means of downy mildew
Per cent Incidence

	
	Kharif 2021

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	24.97

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	25.53

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	24.60

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	24.85

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	23.17

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	23.37

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	22.26

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	22.65

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	25.77

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	26.55

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	24.35

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	24.81

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	20.33

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	20.45

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	18.13

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	19.66

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	30.32

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	30.47

	T19 : RDF (100:100:50 NPK kg/ha)
	47.56

	T20 : Absolute Control 
	58.32

	SEm±
	0.32

	CD (P=0.05)
	0.91


Note: Downy mildew has not been reported in Summer season


Table 6. Effect of organic manures and biofertilizers on PH, Electrical conductivity (dS/m) and Organic carbon (%) of ridge gourd 	    during Kharif, 2021 and Summer, 2022
	Treatments
	PH
	Electrical conductivity (dS/m)
	Organic carbon (%)

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	7.30
	7.29
	0.275
	0.275
	0.69
	0.68

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	7.29
	7.32
	0.275
	0.277
	0.66
	0.69

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	7.27
	7.30
	0.279
	0.283
	0.69
	0.66

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	7.30
	7.31
	0.280
	0.286
	0.68
	0.69

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	7.15
	7.16
	0.286
	0.287
	0.69
	0.65

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	7.14
	7.14
	0.281
	0.285
	0.69
	0.65

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	7.21
	7.22
	0.284
	0.280
	0.59
	0.60

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	7.13
	7.14
	0.287
	0.284
	0.68
	0.63

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	7.16
	7.17
	0.289
	0.286
	0.61
	0.62

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	7.18
	7.18
	0.280
	0.287
	0.55
	0.58

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	7.20
	7.23
	0.281
	0.284
	0.62
	0.64

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	7.22
	7.25
	0.285
	0.288
	0.55
	0.54

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	7.27
	7.28
	0.289
	0.281
	0.66
	0.67

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	7.28
	7.21
	0.280
	0.284
	0.68
	0.69

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	7.23
	7.25
	0.287
	0.282
	0.67
	0.68

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	7.24
	7.29
	0.284
	0.289
	0.64
	0.66

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	7.11
	7.12
	0.290
	0.298
	0.56
	0.57

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	7.12
	7.15
	0.296
	0.297
	0.53
	0.55

	T19 : RDF (100:100:50 NPK kg/ha)
	7.12
	7.14
	0.290
	0.295
	0.50
	0.50

	T20 : Absolute Control 
	7.34
	7.34
	0.272
	0.273
	0.46
	0.48

	SEm±
	0.10
	0.10
	0.003
	0.003
	0.01
	0.01

	CD (P=0.05)
	NS
	NS
	NS
	NS
	NS
	NS




Table 7. Effect of organic manures and biofertilizers on N, P and K of ridge gourd during Kharif, 2021 and Summer, 2022
	Treatments
	Nitrogen (kg/ha)
	Phosphorous (kg/ha)
	Potassium (kg/ha)

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	240.64
	249.21
	27.72
	25.99
	176.38
	174.55

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	247.31
	245.75
	25.87
	25.61
	170.96
	172.13

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	243.04
	245.38
	26.68
	26.35
	179.42
	178.59

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	242.45
	240.93
	26.47
	26.18
	173.68
	170.84

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	247.61
	245.29
	29.96
	29.65
	199.14
	197.34

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	248.73
	245.58
	28.79
	29.31
	196.32
	195.72

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	255.37
	254.76
	29.47
	28.06
	199.75
	199.01

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	253.84
	250.29
	28.11
	25.23
	198.41
	196.16

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	243.49
	247.11
	28.52
	28.39
	190.77
	189.48

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	249.35
	246.43
	29.17
	27.85
	187.43
	184.62

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	242.46
	248.62
	30.33
	29.92
	187.59
	185.92

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	241.04
	249.90
	28.55
	27.93
	185.73
	182.96

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	245.68
	240.75
	30.01
	29.74
	193.05
	190.92

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	242.92
	246.63
	28.77
	31.46
	188.82
	190.18

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	249.62
	248.32
	29.57
	30.05
	195.13
	192.54

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	249.11
	242.27
	30.32
	32.62
	190.06
	187.23

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	269.12
	264.61
	36.86
	35.02
	215.31
	210.19

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	264.53
	260.19
	35.89
	34.35
	209.97
	205.63

	T19 : RDF (100:100:50 NPK kg/ha)
	259.74
	258.37
	33.87
	33.28
	203.22
	200.39

	T20 : Absolute Control 
	233.65
	235.24
	23.27
	23.66
	150.78
	156.09

	SEm±
	3.23
	3.25
	0.39
	0.40
	2.54
	2.58

	CD (P=0.05)
	9.23
	9.31
	1.11
	1.16
	7.28
	7.39





100:100:50 NPK kg/ha + AMC) which was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (264.53 and 260.19), while the minimum nitrogen content in the soil was recorded with T20 (Absolute control) (213.65 and 215.24) during Kharif and Summer season respectively.
 3.3.5 Available phosphorus (kg/ha)
           The data on available phosphorus in the soil after harvest as influenced by the effect of organic manures and biofertilizers are presented in Table 7.
           The data indicated that among the treatments evaluated, significantly maximum available phosphorus content in the soil (36.86 and 35.02) was observed with T17 (RDF-100:100:50 NPK kg/ha + AMC) which was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (35.89 and 34.35), while the minimum phosphorus content in the soil was recorded with T20 (Absolute control) (23.27 and 23.66) during Kharif and Summer season respectively.
3.3.6 Available potassium (kg/ha)
           The data on available potassium in the soil after harvest as influenced by the effect of organic manures and biofertilizers are presented in Table 7.
            The data indicated that among the treatments evaluated, significantly maximum available potassium content in the soil (215.31 and 210.19) was observed with T17 (RDF-100:100:50 NPK kg/ha + AMC)  which was at par with T18 (RDF-100:100:50 NPK kg/ha + VAM) (209.97 and 205.63), while the minimum potassium content in the soil was recorded with T20 (Absolute control) (150.78 and 156.09) during Kharif and Summer season respectively.
        The increase in availability of nitrogen due to application of biofertilizers may be due to ability of nitrifying bacteria to fix the atmospheric nitrogen in the soil in usable form by the crop. These results are in confirmity with the findings of Dodake et al. (2015) in bitter gourd.
[bookmark: _GoBack]       “The more amounts of nitrogen, phosphorus and potassium in soils of treatment in T17 may be due to increased availability of N2, P2O5 and K2O at higher levels in the soil which in turn provides higher amount of major nutrients in the soil. Similar results have been reported” by Shivashankaramurthy et al. (2007) in gherkin, Narayanamma et al. (2009) in bottle gourd and Thriveni et al. (2015) in bitter gourd.

3.4 Benefit cost ratio
         The economics as influenced by the effect of organic manures and biofertilizers has been calculated and presented in Table 8.
        Among the treatments during Kharif season, significantly T17 (RDF-100:100:50 NPK kg/ha + AMC) recorded the highest gross returns (Rs. 3,666,00), net returns (Rs. 2,657,77.10) with benefit cost ratio of 2.64:1, followed by T18 (RDF-100:100:50 NPK kg/ha + VAM) recorded gross returns per hectare (Rs. 3,483,00), net returns per hectare (Rs. 2,484,49.60) with benefit cost ratio of 2.49:1, whereas the T20 (Absolute control) recorded the lowest gross returns per hectare (Rs. 1,078,50), net returns per hectare (Rs. 17,595) with benefit cost ratio of 0.19:1.
       During Summer season, T17 (RDF- 100:100:50 NPK kg/ha + AMC) recorded the highest gross returns (Rs. 3,807,00), net returns (Rs. 2,793,27.10) with benefit cost ratio of 2.76:1, followed by T18 (RDF-100:100:50 NPK kg/ha + VAM) recorded gross returns per hectare (Rs. 3,706,50), net returns per hectare (Rs. 2,702,49.60) with benefit cost ratio of 2.69 :1, whereas the T20 (Absolute control) recorded the lowest gross returns per hectare (Rs. 1,134,00), net returns per hectare (Rs. 22,595) with benefit cost ratio of 0.25:1.
Conclusion
            From the above findings, it is concluded that the application of T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha) along with AMC play a significant role with the major nutrients like N, P and K which are mainly essential for luxuriant fruit quality and soil parameters in ridge gourd.





Table 8. Effect of organic manures and biofertilizers on benefit: cost ratio of ridge gourd during Kharif, 2021 and Summer, 	    2022
	Treatments
	Cost of cultivation (Rs/ha)
	Gross income 
(Rs/ha)
	Net returns  
 (Rs/ha)
	B:C ratio

	
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022
	Kharif
2021
	Summer
2022

	T1 : FYM (25 t/ha) + AMC (7.5l/ha)
	117227.50
	117777.50
	315750
	332250
	198522.50
	214472.50
	1.69
	1.82

	T2 : FYM (25 t/ha) + VAM (10 kg/ha)
	116255.00
	116805.00
	272750
	282500
	156495.00
	165695.00
	1.35
	1.42

	T3 : FYM (30 t/ha) + AMC (7.5l/ha)
	122227.50
	122777.50
	331250
	338500
	209022.50
	215722.50
	1.71
	1.76

	T4 : FYM (30 t/ha) + VAM (10 kg/ha)
	121255.00
	121805.00
	282000
	297000
	160745.00
	175195.00
	1.33
	1.44

	T5 : Vermicompost (10 t/ha) + AMC (7.5l/ha)
	152227.50
	152777.50
	439500
	470000
	287272.50
	317222.50
	1.89
	2.08

	T6 : Vermicompost (10 t/ha) + VAM (10 kg/ha)
	151255.00
	151805.00
	409500
	417250
	258245.00
	265445.00
	1.71
	1.75

	T7 : Vermicompost (12 t/ha) + AMC (7.5l/ha) 
	164227.50
	164777.50
	468000
	483250
	303772.50
	318472.50
	1.85
	1.93

	T8  : Vermicompost (12 t/ha) + VAM (10 kg/ha)
	163255.00
	163805.00
	425250
	437000
	261995.00
	273195.00
	1.60
	1.67

	T9 :  Poultry manure (6 t/ha) + AMC (7.5l/ha)
	110227.50
	110777.50
	376500
	393500
	266272.50
	282722.50
	2.42
	2.55

	T10 : Poultry manure (6 t/ha) +VAM (10 kg/ha)
	109255.00
	109805.00
	333000
	339500
	223745.00
	229695.00
	2.05
	2.09

	T11 : Poultry manure (8 t/ha) + AMC (7.5l/ha)
	116227.50
	116777.50
	404500
	416500
	288272.50
	299722.50
	2.48
	2.57

	T12 : Poultry manure (8 t/ha) + VAM (10 kg/ha)
	115255.00
	115805.00
	348750
	359000
	233495.00
	243195.00
	2.03
	2.10

	T13 : Neem cake (1 t/ha) + AMC (7.5l/ha)
	107227.50
	107777.50
	380250
	391500
	273022.50
	283722.50
	2.55
	2.63

	T14 : Neem cake (1 t/ha) + VAM (10 kg/ha)
	106255.00
	106805.00
	367000
	386000
	260745.00
	279195.00
	2.45
	2.61

	T15 : Neem cake (2 t/ha) + AMC (7.5 l/ha)
	122227.50
	122777.50
	425500
	412500
	303272.50
	289722.50
	2.48
	2.36

	T16 : Neem cake (2 t/ha) + VAM (10 kg/ha)
	121255.00
	121805.00
	398000
	404000
	276745.00
	282195.00
	2.28
	2.32

	T17 : RDF (100:100:50 NPK kg/ha) + AMC (7.5l/ha)
	100822.90
	101372.90
	366600
	380700
	265777.10
	279327.10
	2.64
	2.76

	T18 : RDF (100:100:50 NPK kg/ha) + VAM (10 kg/ha)
	99850.40
	100400.40
	348300
	370650
	248449.60
	270249.60
	2.49
	2.69

	T19 : RDF (100:100:50 NPK kg/ha)
	98850.40
	99400.40
	309000
	354300
	210149.60
	254899.60
	2.13
	2.56

	T20 : Absolute Control 
	90255.00
	90805.00
	107850
	113400
	17595.00
	22595.00
	0.19
	0.25


Price for ridge gourd fruits- 	Rs. 30 per kg (Organic manure treatments)                    
 				Rs. 20 per kg (RDF treatments)
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