INFLUENCE OF BIOFERTIGATION AND CRUDE EDIBLE OILS APPLICATION ON YIELD ATTRIBUTING CHARACTERS AND YIELD OF PAPAYA (Carica papaya L.) cv. RED LADY
ABSTRACT

Various organic substances have demonstrated effectiveness in sustaining soil and plant health, thereby enhancing growth, yield, and quality across different crops. The experiment was carried out to know the influence of biofertigation and crude edible oils application on yield attributing characters and yield of papaya (Carica Papaya L.) cv. Red Lady at Department of Fruit Science, Dr. YSRHU-College of Horticulture, Venkataramanannagudem, West Godavari district of Andhra Pradesh during 2021-22 and 2022-23. The experiment was laid out in a Factorial RBD with three replications consisted of two factors viz., biofertilizers at three levels (B1: 5 ml each of NFB + PSB + KRB; B2: 2.5 ml each of NFB + PSB + KRB; B3: Without biofertilizer) and crude edible oil at five levels (C1: Ground nut oil @0.5%; C2: Castor oil @0.5%; C3: Mustard oil @0.5%; C4: Ground nut oil + Castor oil + Mustard oil @0.5%; C5: No crude oil spray) with fifteen treatment combinations. Among the treatments studied, the results revealed that minimum days to first flowering, fruit initiation height, days to first harvest, maximum number of fruits per plant, fruit length, fruit girth, average fruit weight, fruit yield per plant and fruit yield hectare were registered in the plants applied with 5 ml each of biofertilizers NFB+ PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4).
Keywords: Biofertigation, crude edible oils, liquid biofertilizers.
Introduction

Papaya (Carica papaya L.) is a perennial herbaceous fruit crop widely cultivated in tropical and subtropical regions, belonging to the family Caricaceae, characterized by a chromosome number of 2n=18. Originating from Southern Mexico and Costa Rica (Candolle, 1884), papaya is a dicotyledonous, polygamous, and diploid species.The application of fertilizers significantly influences papaya cultivation. While chemical fertilizers effectively meet the crop's nutritional needs, excessive and imbalanced use may pose ecological risks and deplete soil physico-chemical properties.Biofertilizers such as NFB, PSB, and KRB offer a sustainable approach to supplying plant nutrients and maintaining soil fertility. Liquid biofertilizers, by biological processes, fix or solubilize nutrients in the soil, optimizing benefits from various sources in an integrated manner. Their eco-friendly nature makes them crucial in crop production (Verma et al., 2011) [41].

Various organic substances have demonstrated effectiveness in sustaining soil and plant health, thereby enhancing growth, yield, and quality across different crops. Traditionally, organic edible oils have served as fertilizers, offering high-quality yields at a low cost per crop (Vankineni and Muthusami, 2016)[40]. Recently, farmers have increasingly adopted the practice of applying crude edible oils derived from groundnut, castor, mustard seeds, etc., to promote robust growth, higher yields, and superior quality in certain fruit crops. Consequently, there arises a need to scrutinize the impact of foliar application of crude edible oils on the growth, yield, and quality of papaya.

Top of Form

Materials and Methods

The study titled "Influence of biofertigation and crude edible oils application on growth characteristics of papaya (Carica Papaya L.) cv. Red Lady" was conducted at the Department of Fruit Science, Dr. YSRHU-College of Horticulture, Venkataramanannagudem, West Godavari district of Andhra Pradesh, spanning the years 2021-22 and 2022-23. The experimental setup followed a Factorial Randomized Block Design (FRBD) with three replications, incorporating two main factors: biofertilizers at three levels (B1: 5 ml each of NFB + PSB + KRB; B2: 2.5 ml each of NFB + PSB + KRB; B3: Without biofertilizer) and crude edible oils at five levels (C1: Groundnut oil @0.5%; C2: Castor oil @0.5%; C3: Mustard oil @0.5%; C4: Groundnut oil + Castor oil + Mustard oil @0.5%; C5: No crude oil spray), resulting in fifteen treatment combinations. The initial application of NFB, PSB, and KRB liquid biofertilizers occurred 15 days after transplanting, followed by subsequent doses at three-month intervals and six-month intervals post-transplanting. Foliar sprayings of various concentrations of crude edible oils were administered at three distinct intervals: one month, four months, and seven months after transplanting. Application of liquid biofertilizers was facilitated through a drip system connected to a small tank and drip liners, while crude edible oils were applied to the plants via spraying.

Results and Discussion
Days to first flowering (d)
The results regarding days to first flowering as influenced by different biofertilizer and foliar sprays of crude edible oil treatments was presented in table 1. 


Days to first flowering varied significantly with the application of different levels of biofertilizers. The mimimum number of days to first flowering (107.40) was recorded in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB  (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (122.98) and the maximum number of days to first flowering (131.71) was recorded in plants which were not applied with biofertilizers (B3). 

Among the crude edible oils sprays, the minimum days to first flowering (115.87) was recorded with ground nut oil + castor oil + mustard oil @0.5% sprays (C4) followed by ground nut oil @0.5% sprays (C1) (119.06) and maximum (125.40) was observed in plants without crude edible oil sprays (C5).

The interaction between application of biofertilizers and crude edible oils sprays were found significant for number of days to first flowering. Application of 5 ml each of biofertilizers NFB+ PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% sprays (B1C4) recorded the minimum number of days to first flowering (98.77) and the maximum number of days to first flowering (135.26) was recorded in plants without biofertilizers and sprays of crude edible oils application (B3C5). 

The earliest flowering was noticed in papaya with the application of 5 ml biofertilizers NFB+ PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) treatment might be due to supply of enhanced levels of both macro and micro nutrients, carbohydrates, water and hormones to the shoot apical meristem and prevailing atmospheric temperature (350C ±1) leads to modulate the flowering related genes earlier there by induced the early flowering in papaya (Tiwari, 2002[36] and Singh et al., 2006[31]). Crude oil extractants provides macro and micro nutrients essential for all plant growth, helps to increase the yield of plants in terms of flowering and fruiting, bio degradable and ecofriendly and excellent soil conditioners (Aziz et al., 2018[3], Usharani et al., 2019a and 2019b[38]&[39]). These results are in conformity with the findings reported by Shivakumar (2010)[29], Suresh et al. (2010)[35] and Sivaramakrishna et al. (2018)[32] in papaya, Dayeswari et al. (2019)[12] in ber, Divya and Bindu (2021)[14] in papaya. 
Fruit initiation height (cm)

The data on fruit initiation height (cm) as influenced by different biofertilizer and foliar sprays of crude edible oil treatments was presented in table 1. The fruit initiation height was varied significantly among different levels of biofertilizers. The minimum in fruit initiation height (64.88) was recorded in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (69.28) and the maximum fruit initiation height of 72.86 was recorded by the plants without biofertilizers (B3) application.
The data on fruit initiation height was found non-significant among foliar sprays of crude edible oils treatments. The interaction effect between application of different levels of biofertilizers and foliar sprays of crude edible oils was found non-significant for fruit initiation height in papaya.


The fruit initiation height was minimum in B1 treatment could be attributed to an increase in stem girth and number of leaves per plant in the same treatment. This treatment provided more nutrients, water and photo assimilates and reserve carbohydrates to the plants was responsible for early flowering and fruit initiation. The results with respect to fruiting height was also in conformity with the findings of Rekha et al. (2017)[25], Sivaramakrishna et al. (2018)[32] and Amar et al. (2020)[2] in papaya
Days to first harvest (d)
The data pertaining to days to first harvest as affected by different biofertilizer and foliar sprays of crude edible oil treatments was presented in table 1. Though, days to first harvest is a genetically controlled trait, it could be manipulated with the application of growth-related compounds.  


The days to first harvest was varied significantly among different levels of biofertilizers application. The minimum number of days to first harvest of 221.48 was recorded in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB (B1) followed by 2.5 ml each of NFB + PSB + KRB biofertilizers (B2) (241.10) and the maximum (250.63) number of days to first harvest was recorded in plants not applied with biofertilizers (B3). 

Among the crude edible oils sprays, the minimum number of days to first harvest (230.59) was recorded with ground nut oil + castor oil + mustard oil @0.5% (C4) followed by ground nut oil @0.5% (C1) (234.56) and the maximum (245.10) was observed in plants without crude edible oil spray (C5). The interaction effect between application of different levels of biofertilizers and crude edible oil sprays was found non-significant for days to first harvest after transplanting.


The minimum number of days to first harvest was noticed in B1 among the biofertilizer treatments and in C4 treatment among the crude edible oil sprays could be attributed to early flowering (107.40 and 115.87 respectively) and continuous supply of water, nutrients and photo assimilates might help in rapid fruit development as well as early fruit harvest. Similar results were observed by Rekha et al. (2017)[25], Sivaramakrishna et al. (2018)[32], Amar et al. (2020)[2], Divya and Bindu, 2021[14] in papaya.
Number of fruits per plant
The significant differences were noticed among biofertigation treatments, foliar application of crude edible oils and their interaction for number of fruits per plant (Table 2).

The number of fruits per plant were varied significantly among different levels of biofertilizers application. The number of fruits per plant were maximum (41.21) in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB (B1) followed by 2.5 ml each of NFB + PSB + KRB biofertilizers (B2) (39.19) and the minimum number of fruits per plant (36.23) were recorded by the plants without biofertilizers application (B3). 

 
Among the crude edible oils sprays, the maximum number of fruits per plant (39.99) was noticed with ground nut oil + castor oil + mustard oil @0.5% (C4) followed by mustard oil @0.5% (C3) (38.93) and the minimum (38.26) number of fruits per plant were observed in plants without crude edible oil spray (C5).

The interaction between application of biofertilizers and crude edible oil sprays was found significant for number of fruits per plant. Application of 5 ml each of biofertilizers NFB + PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) had recorded significantly the maximum number of fruits per plant (42.45) and while the minimum number of fruits per plant (35.76) were recorded in plants without biofertilizers and crude edible oil sprays (B3C5).

The maximum number fruits per plant were noticed in B1C4 (5 ml each of biofertilizers NFB + PSB + KRB along with foliar spray of ground nut oil + castor oil + mustard oils @0.5%) treatment could be attributed to the continuous supply of optimum quantities of water, nutrients, photoassimilates, harmones at critical requirement stage of crop might helped in improving the fruit set as well as number of fruits per plant compared to control treatment (Singh and Singh, 2009)[31]. The increase in fruit retention with biofertilizer may be due to the buildup of colonies of the applied biofertilizer and their growth promoting effects including the synthesis of growth promoting substances to enhance photosynthetic activity. The positive response of yield as a result of biofertilizers application may also be due to the high ability of these microbes in nitrogen fixation, solubilization of P and K and the secretion of several compounds that increase soil fertility, increase nitrogen, phosphorus and potassium availability in soil and enhanced the absorption of elements as observed by Ennab (2016)[16] in Eureka lemon tree, that reflected the tree's ability to grow and produce more number of fruits/plant.

Chandra (2014)[9] reported that biofertilizers application could be a result of the improvement in soil physical, biological and chemical properties which in turn, provided required nutrition for the conversion of flowers to fruits resulting in higher fruit set and ultimately increased the number of fruits per plant. The results were also in accordance with the findings of Nehete and Jadav (2019)[24] in mango, Singh and Singh (2009)[30] in ber, Barne et al. (2013) and Godage (2013) in guava, Baviskar et al. (2011) in sapota, Divya and Bindu (2021)[14] in papaya.   
Fruit length (cm)

The data pertaining to fruit length as affected by different biofertilizer and foliar sprays of crude edible oil treatments was presented in table 2.


The fruit length was varied significantly among different levels of biofertilizers application. The maximum fruit length of 17.64 was recorded in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB  (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (16.53) and the minimum in fruit length (14.33) was recorded by the plants not applied with biofertilizers (B3). 

The fruit length was more (16.68) in plants sprayed with 0.5% of ground nut oil + castor oil + mustard oil (C4) followed by 0.5% groundnut oil spray (C1) (16.23) and minimum (15.82) was observed in plants without crude edible oil sprays (C5).

The interaction effect between application of different levels of biofertilizers and crude edible oil sprays for fruit length was found to be non-significant.

Fruit girth (cm)
The data recorded with respect to fruit girth was presented in table 2. The different levels of biofertilizer application, foliar sprays of crude edible oil treatments and their interaction had showed significant influence on fruit girth.


Significant differences were noticed among the different levels of biofertilizers application. The fruit girth was highest (40.78) in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB  (B1) treatment followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (37.43). The fruit girth was lowest (34.47) in plants which were not applied with biofertilizers (B3). 

Among the crude edible oils sprays, the maximum fruit girth (40.00) was recorded  in plants sprayed with 0.5% of ground nut oil + castor oil + mustard oil (C4) followed by 0.5% groundnut oil (C1) foliar spray treatment (37.98) and  the minimum (34.93) was in observed plants without crude edible oil sprays (C5).

The interaction between application of biofertilizers and foliar sprays of crude edible oils was found significant for fruit girth. Application of 5 ml each of biofertilizers NFB+ PSB + KRB along with 0.5% of ground nut oil + castor oil + mustard oil (B1C4) treatment had recorded significantly the maximum fruit girth (43.28) and the minimum fruit girth (31.56) was recorded in plants without biofertilizer and crude edible oil sprays (B3C5).

The fruit length and fruit girth were highest in plants applied with 5 ml each of biofertilizers NFB+ PSB + KRB along with foliar sprays of ground nut oil + castor oil + mustard oil @0.5%. It could be attributed to optimum and continuous supply of water, nutrients and harmones which were responsible for formation of more number of new cells through cell division and cell elongation activities in young fruits resulted in more fruit length as well as fruit girth in papaya (Maynard et al., 1987[22] and Childers, 1966)[10]. Results of the study were in agreement with the findings of the trial conducted by Dutta et al. (2010)[15] in papaya and Bharathi et al. (2021a)[6] in guava.

Average fruit weight (kg)
The data pertaining to fruit weight as affected by application of different levels of biofertilizers and foliar sprays of crude edible oil treatments and their interaction was presented in table 3.


The average fruit weight/plant was varied significantly among different levels of biofertilizer application treatments. The maximum fruit weight of 0.829 was recorded in plants applied with 5 ml each of biofertilizers NFB (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (0.726) and the minimum fruit weight (0.650) was recorded in plants without biofertilizers application (B3). 

The fruit weight was highest (0.769) in plants sprayed with ground nut oil + castor oil + mustard oil @0.5% (C4) followed by ground nut oil @0.5% (C1) treatment (0.738) and the average fruit weight was low (0.717) in plants without crude edible oil sprays (C5).

The interaction between different levels of biofertilizers application and foliar sprays of crude edible oils spray was found significant for fruit weight. Application of 5 ml each of biofertilizers NFB+ PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) treatment had recorded significantly maximum fruit weight (0.893) while the minimum fruit weight (0.632) was recorded in plants without application of biofertilizers and crude edible oil sprays (B3C5). 

The average fruit weight was more in plants treated with 5 ml each of biofertilizers NFB+ PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) treatment might be due to an increase in fruit length (18.36 cm) and fruit girth (43.28 cm) by continuous supply of water, nutrients and photo assimilates to the young developing fruits had resulted an increase in average fruit weight. Biofertilizers improve microbial distribution and moisture retention capacity in soil that results in greater enzymatic activities. This increase in enzymatic activities improves the nutrient uptake leading to improved growth which ultimately reflected in increased fruit length, fruit diameter and fruit weight (Binepal et al., 2013 in guava)[7]. The balanced availability of macro and micro nutrients and growth promoting substances produced by biofertilizers might have led to better metabolic activities in the plant which ultimately lead to high protein and carbohydrate synthesis and in turn increased the weight of the fruits .stated that extracted crude oils from plant based were rich in essential macro and micronutrients and thus capable of exerting a significant and positive influence on plant growth and development by promoting photosynthetic carbon assimilation and mineral nutrient absorption. The present observations were in agreement with findings of Nehete and Jadav (2019)[24] in mango, Singh and Singh (2009)[] in ber, Barne et al. (2013)[4], Godage (2013)[17], Bharathi et al. (2021)[6] in guava, and Baviskar et al. (2011)[5] in sapota, Nayyer et al. (2014)[23] in banana, Tripathi et al. (2014)[37] in strawberry, Kumar et al. (2015)[20] in guava, Srivastava et al. (2014)[24], Srinu et al. (2017)[33] and Kanwar et al. (2020)[19] in papaya.    

4.2.3.2 Fruit yield per plant (kg) 
The data pertaining to fruit yield per plant as affected by different levels of biofertilizers application, foliar sprays of crude edible oil treatments and their interaction was presented in table 3.
The fruit yield per plant was varied significantly among the different levels of biofertilizers application. The fruit yield per plant was maximum (34.18) in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB  (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (28.45) and the minimum (23.55) fruit yield per plant was recorded in plants not applied with biofertilizers (B3). 

The fruit yield per plant was highest (30.94)  in plants sprayed with ground nut oil + castor oil + mustard oil @0.5% (C4) followed by ground nut oil @0.5% (C1) treatment (28.77)  and lowest (27.59) in plants sprayed without crude edible oil spray (C5). 

The interaction between application of biofertilizers and crude edible oils sprays was found significant for fruit yield per plant. Application of 5 ml each of biofertilizers NFB + PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) had recorded significantly the maximum fruit yield per plant (37.91 kg) and the minimum fruit yield per plant (22.70 kg) was recorded in plants without application of biofertilizers and foliar sprays of crude oils (B3C5).

4.2.3.3 Fruit yield per hectare (t)
            The data on fruit yield per hectare as affected by different levels of biofertilizer application, foliar sprays of crude edible oil treatments and their interaction was presented in table 3.

            The fruit yield per hectare was varied significantly among the different levels of biofertilizer treatments. The maximum (105.49) fruit yield per hectare was recorded in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB  (B1) followed by 2.5 ml each of NFB + PSB + KRB  biofertilizers (B2) (87.79) and the minimum (72.68) fruit yield per hectare was recorded by the plants without application of biofertilizers (B3). 
Among the crude edible oils sprays, the maximum fruit yield per hectare (95.47) was recorded in plants sprayed with ground nut oil + castor oil + mustard oil @0.5% (C4) followed by ground nut oil @0.5% (C1) spray treatment (88.77) and the minimum (85.16) fruit yield per hectare was observed in plants without crude edible oil spray (C5).

The interaction between application of different levels of biofertilizers and crude edible oils sprays was found significant for fruit yield per hectare. Application of  5 ml each of biofertilizers NFB + PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) treatment had recorded significantly the maximum fruit yield per hectare (116.98) and the minimum fruit yield per hectare (70.06) was recorded in plant applied without biofertilizer and crude oil sprays (B3C5).

The fruit yield per plant (37.91 kg) and per hectare (116.98 t) was highest in plants applied with 5 ml each of biofertilizers NFB + PSB + KRB along with ground nut oil + castor oil + mustard oil @0.5% (B1C4) treatment might be due to an increase in number of fruits per plant (42.45), fruit length (18.36 cm), fruit girth (43.28 cm) and average fruit weight (0.893 kg).  The integrated use of biofertilizers, crude edible oils and chemical fertilizers might be attributed to supply of an increased levels of available soil and plant nutrients leading to enhanced rate of dry matter production and its rational partitioning to economic part i.e. the fruit (Dalal et al., 2004)[11].  Dutta et al. (2010)[15] opined that optimum supply of water, nutrients and improved soil physical environment had led to better root development and prolific plant growth leading to an extensive vegetative growth, more number of fruits and increased fruit weight had resulted in higher fruit yield per plant and per hectare in plants supplied with chemical fertilizers along with biofertilizers.  The increase in fruit retention and yield with biofertilizer may be due to the buildup of colonies of the applied biofertilizer and their growth promoting effects including the synthesis of growth promoting substances to enhance photosynthetic activity. The positive response of yield as a result of biofertilizers application may also be due to the high ability of these microbes in nitrogen fixation, solubilization of P and K and the secretion of several compounds that increase soil fertility, increase nitrogen, phosphorus and potassium availability in soil and enhanced the absorption of elements as observed by Ennab (2016)[16] in Eureka lemon tree, that reflected the tree's ability to grow and produce more number of fruits/plant. The above results are in conformity with the findings of Kumar et al. (2017)[21], Barne et al. (2013)[4] and Godage (2013)[17] in guava, and Dheware et al. (2020)[13] in sweet orange. 

 The plant based crude oils were known to play an important role in production, due to accumulation of more photosynthates and secondary metabolites (alkaloids, flavonoids and tannins). The present results were in agreement with Shashank and Suresh (2013) who stated that secondary metabolites were important for plant production and also act as biocatalysts. The fruit yields were enhanced by using organic fertilizer (plant based crude oils) (Abdou and Mahmoud, 2003[1], Hassan and Ali, 2013[18]). 
CONCLUSION:

Based on the findings of this investigation, it can be said that the best practices for papaya fruit characteristics were biofertigation (5 ml of biofertilizers NFB + PSB + KRB) (B1), spraying of crude edible oils (ground nut oil + castor oil + mustard oil @0.5% (C4)), and their interaction (5 ml of biofertilizers NFB + PSB + KRB + ground nut oil + castor oil + mustard oil @0.5% (B1C4)). Therefore, it is possible to draw the conclusion that applying crude edible oils and biofertilizers was more successful in preserving the papaya fruit's entire development.
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Table 1. Effect of biofertigation and foliar application of crude edible oils on flowering and fruiting characters of papaya cv. Red Lady.

	Crude edible oils

(C)
	Biofertilizers (B)

	
	Days to first flowering
	Mean of (C)
	Fruit initiation height (cm)
	Mean of (C)
	Days to first harvest
	Mean of (C)

	
	B1
	B2
	B3
	
	B1
	B2
	B3
	
	B1
	B2
	B3
	

	C1
	104.34 
	122.67
	130.18
	119.06
	64.89
	68.64
	71.69
	68.41
	215.78
	239.70 
	248.20 
	234.56 

	C2
	110.67
	124.09
	132.83
	122.53
	65.12
	69.85
	73.33
	69.43
	229.60 
	242.07 
	251.31 
	240.99 

	C3
	107.44
	123.69
	130.67
	120.60
	65.02
	69.29
	73.16
	69.16
	221.38 
	241.37 
	249.56 
	237.44 

	C4
	98.77
	119.26
	129.59
	115.87
	63.88
	67.85
	72.45
	68.06
	207.53 
	237.00 
	247.25 
	230.59 

	C5
	115.78
	125.17
	135.26
	125.40
	65.51
	70.78
	73.65
	69.98
	233.13 
	245.35
	256.81 
	245.10 

	Mean of (B)
	107.40
	122.98
	131.71
	
	64.88
	69.28
	72.86
	
	221.48 
	241.10 
	250.63 
	

	Factors
	S Em±
	CD at 5%
	S Em±
	CD at 5%
	S Em±
	CD at 5%

	B
	0.72
	2.09
	0.54
	1.57
	1.59
	4.60

	C
	0.93
	2.70
	0.70
	NS
	2.05
	5.93

	B x C
	1.61
	4.67
	1.21
	NS
	3.55
	NS


B1: 5 ml each of NFB + PSB + KRB               B2: 2.5 ml each of NFB + PSB + KRB                          B3: Without biofertilizer

C1: Ground nut oil@0.5%      C2: Castor oil@0.5%      C3: Mustard oil@0.5%     C4: Ground nut oil + Castor oil + Mustard oil@0.5%     C5: No crude oil spray

  Table 2. Effect of biofertigation and foliar application of crude edible oils on fruit characters of papaya cv. Red Lady.

	Crude edible oils

(C)
	Biofertilizers (B)

	
	Number of fruits per plant
	Mean of (C)
	Fruit length (cm)
	Mean of (C)
	Fruit girth (cm)
	Mean of (C)

	
	B1
	B2
	B3
	
	B1
	B2
	B3
	
	B1
	B2
	B3
	

	C1
	41.72
	38.72
	35.92
	38.79
	17.83
	16.47
	14.38
	16.23
	41.25
	36.17
	36.51
	37.98

	C2
	40.81
	38.02
	36.43
	38.42
	17.31
	16.30
	14.54
	16.05
	39.56
	39.55
	32.56
	37.22

	C3
	41.23
	39.34
	36.21
	38.93
	17.57
	16.53
	14.05
	16.05
	42.83
	36.67
	33.52
	37.67

	C4
	42.45
	40.69
	36.83
	39.99
	18.36
	16.80
	14.89
	16.68
	43.28
	38.50
	38.22
	40.00

	C5
	39.83
	39.18
	35.76
	38.26
	17.15
	16.54
	13.78
	15.82
	36.98
	36.25
	31.56
	34.93

	Mean of (B)
	41.21
	39.19
	36.23
	
	17.64
	16.53
	14.33
	
	40.78
	37.43
	34.47
	

	Factors
	SEm±
	CD at 5%
	S Em±
	CD at 5%
	S Em±
	CD at 5%

	B
	0.02
	0.04
	0.11
	0.32
	0.26
	0.75

	C
	0.02
	0.06
	0.14
	0.42
	0.33
	0.96

	B x C
	0.04
	0.10
	0.25
	NS
	0.58
	1.67


B1: 5 ml each of NFB + PSB + KRB                      B2: 2.5 ml each of NFB + PSB + KRB                      B3: Without biofertilizer

C1: Ground nut oil@0.5%      C2: Castor oil@0.5%      C3: Mustard oil@0.5%     C4: Ground nut oil + Castor oil + Mustard oil@0.5%     C5: No crude oil spray
Table 3. Effect of biofertigation and foliar application of crude edible oils on yield characters of papaya cv. Red Lady.

	Crude edible oils

(C)
	Biofertilizers (B)

	
	Average fruit weight (kg)
	Mean of (C)
	Fruit yield per plant (kg)
	Mean of (C)
	Fruit yield per hectare (t)
	Mean of (C)

	
	B1
	B2
	B3
	
	B1
	B2
	B3
	
	B1
	B2
	B3
	

	C1
	0.826
	0.731
	0.658
	0.738
	34.46
	28.30
	23.53
	28.77
	106.35
	87.35
	72.61
	88.77

	C2
	0.801
	0.722
	0.646
	0.723
	32.69
	27.45
	23.53
	27.89
	100.88
	84.71
	72.63
	86.07

	C3
	0.812
	0.727
	0.643
	0.727
	33.48
	28.60
	23.28
	28.45
	103.32
	88.26
	71.85
	87.81

	C4
	0.893
	0.742
	0.671
	0.769
	37.91
	30.19
	24.71
	30.94
	116.98
	93.17
	76.26
	95.47

	C5
	0.813
	0.707
	0.632
	0.717
	32.38
	27.70
	22.70
	27.59
	99.93
	85.48
	70.06
	85.16

	Mean of (B)
	0.829
	0.726
	0.650
	
	34.18
	28.45
	23.55
	
	105.49
	87.79
	72.68
	

	Factors
	S Em±
	CD at 5%
	S Em±
	CD at 5%
	S Em±
	CD at 5%

	B
	0.004
	0.013
	0.19
	0.56
	0.60
	1.74

	C
	0.006
	0.016
	0.25
	0.72
	0.77
	2.24

	B x C
	0.010
	0.028
	0.43
	1.25
	1.34
	3.89


B1: 5 ml each of NFB + PSB + KRB                  B2: 2.5 ml each of NFB + PSB + KRB                                         B3: Without biofertilizer

C1: Ground nut oil@0.5%      C2: Castor oil@0.5%      C3: Mustard oil@0.5%     C4: Ground nut oil + Castor oil + Mustard oil@0.5%     C5: No crude oil spray

