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Abstract: 
The present study was conducted at the AICRP on Vegetable Crops, Department of Horticulture, MPKV, Rahuri, to evaluate graft compatibility of muskmelon hybrids on different cucurbit rootstocks. Three commercial muskmelon hybrids (S1, S2, S3) were grafted onto six rootstocks, pumpkin (Arka Chandan, Arka Suryamukhi), bottle gourd (Arka Bahar, Samrat), and sponge gourd (Phule Komal, Phule Prajakta). Parameters studied included rind thickness, biochemical traits (βeta-carotene, ascorbic acid, TSS), and pest–disease incidence. The highest TSS was recorded in R2S2 (13.50 °Brix) during kharif and R1S2 (14.50 °Brix) in summer. Ascorbic acid content was maximum in R5S3 (35.53 and 38.73 mg/100 g), while the highest βeta-carotene content occurred in R1S2 (0.187 and 0.213 mg/100 g) across seasons. Maximum rind thickness was observed in R5S1 (0.44 cm) during kharif and R5S2 (0.54 cm) in summer. The lowest downy mildew incidence (7.48%) was in R6S2, and the least powdery mildew (6.56%) in R6S1 during kharif. The lowest leaf miner infestation (7.65% and 5.24%) was noted in R2S3 during both seasons.
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 Introduction:
Muskmelon (Cucumis melo L.) is a popular and important vegetable crop widely grown as a “dessert crop” throughout the world (Verma et al., 2017). It thrives best in tropical and subtropical regions, particularly under hot and dry conditions (Parle and Singh, 2011). In India, it is mainly cultivated in Uttar Pradesh, Punjab, Rajasthan, and Madhya Pradesh. Belonging to the family Cucurbitaceae (2n=24), Cucumis melo is a highly polymorphic species exhibiting great diversity in fruit size, shape, color, flavor, and texture (Schaefer et al., 2009; Priyanka et al., 2015).
Muskmelon is rich in nutrients, especially β-carotene and vitamin C, and possesses medicinal properties such as anticancer, antidiabetic, and antimicrobial activity (Danish et al., 2020; Ali et al., 2020). However, production is often constrained by diseases like powdery mildew, downy mildew, fusarium wilt, and root-knot nematode, as well as pests such as aphids, fruit flies, and leaf miners (Muhammad et al., 2022; Liu et al., 2010). Continuous cropping and soil-borne pathogens further aggravate these problems, leading to yield and quality losses (Zhang et al., 2019).
To overcome these challenges, grafting has emerged as an eco-friendly and sustainable alternative. The technique, first practiced in Japan and Korea during the early 20th century, improves plant vigour, yield, and resistance to both biotic and abiotic stresses (Ashok Kumar and Sanket, 2017; Davis et al., 2008). In India, pioneering work on vegetable grafting has been undertaken at IIHR, Bangalore, and CSKHPKV, Palampur, where various rootstocks have been identified for resistance to bacterial wilt and nematodes (Maurya et al., 2019; Thakur et al., 2020).
Grafting in melons, particularly onto cucurbitaceous rootstocks, helps manage soil-borne diseases, enhance stress tolerance, and improve productivity. However, under certain environmental conditions, such as high temperatures, grafting on pumpkin rootstocks may induce bitterness due to cucurbitacin synthesis (Zhang et al., 2019). Despite such limitations, grafting remains a promising technique for sustainable muskmelon cultivation and improved fruit quality.
Methods and Materials: 
 The study was conducted at the All India Coordinated Project on Vegetable Crops, Department of Horticulture, MPKV, Rahuri, Maharashtra, during the summer and Kharif seasons. The experimental material consisted of six rootstocks—Pumpkin (Arka Chandan, Arka Suryamukhi), Bottle gourd (Arka Bahar, Samrat), and Sponge gourd (Phule Komal, Phule Prajakta)—sourced from IIHR and MPKV, along with three commercial muskmelon hybrids (S1, S2, and S3) obtained from Sagar Biotech Pvt. Ltd. Essential materials included greenhouse facilities, protrays, cocopeat, sharp blades, grafting clips, supporting sticks, and a healing chamber. For uniform grafting, muskmelon scions were sown 20–25 days prior to rootstocks in 102-cell protrays, while rootstocks were raised in 70-cell protrays with sterilized cocopeat. Rootstock seedlings reached graftable stage in 7–10 days, whereas scions were ready in 19–24 days.

Single cotyledon grafting was performed when rootstock and scion seedlings were of similar size. Rootstocks were cut slantwise (0.8–1.0 cm below cotyledon), and scions were cut at a matching angle (35°–45°), then joined with grafting clips and kept in moist chambers under polythene covers. Seedlings were placed in a healing chamber (RH 85–95%, 21–30°C) for 5–6 days, gradually exposed to light, and later shifted to the nursery for 5–6 days. Before transplanting, seedlings were hardened under natural light for 2–3 days. 

Rind thickness, biochemical properties and pest and diseases infestation parameters
1. Rind thickness (cm)
	The thickness of the selected fruit was measured in centimetres using measuring scale and the average was worked out.
2. TSS (˚Brix)
	The total soluble solid (TSS) contents of the selected fruit were determined with the help of the ‘Erma Hand Refractometer’ using the ripe fruit by putting a drop of juice on the prism and taking the reading. The values were expressed in °Brix.
3. Ascorbic acid content (mg/100g)
	Ten grams of fruit pulp was grounded and blended with 3 per cent metaphosphoric acid (HPO3) and volume made up to 100 ml with 3 per cent HPO3. The contents after shaking well were filtered through Whatman No.1 filter paper. 10ml of the filtrate was titrated against 2,6- Dichlorophenol-Indophenol dye until the light pink color persisted for at least 15 seconds. The ascorbic acid content was estimated using the given formula and expressed as mg 100g-1 (Ranganna, 1986) 
                                                      Titre value x Dye factor x Volume made up x 100   Ascorbic acid content

                           =        ______________________________________________________
                                     Aliquot of extract taken for estimation x Volume of sample taken
4. Beta-carotene content (mg/100g)
Reagents: Acetone, Petroleum ether and Anhydrous sodium sulphate
	Five grams of fresh sample was taken and crushed in 10-15 ml acetone, adding a few crystals of anhydrous sodium sulphate, with the help of pestle and mortar. Supernatant was decanted into a beaker. Repeated the process twice and transfer the combined supernatant to a separatory funnel, add 10-15 ml petroleum ether and mix thoroughly. Two layers were separated out on standing. Discarded the lower layer and collected upper layer in 100 ml volumetric flask, made up the volume to 100 ml with petroleum ether and recoded optical density at 452 nm using petroleum ether as blank.
Milligrams of β-carotene per 100gm sample, sing the formula given by R. P. Srivastava and Sanjeev kumar (2002)
                                                         O.D. of sample x 13.9 x 104 x 100
                                                 ___________________________________ Beta-carotene     =                                   

                                                               weight of sample x 560 x 1000          
5. Percent incidence of disease and pests
a. Downy mildew (%)
     
      
        Number of infected plants 
The Per cent Disease Incidence (PDI) = ------------------------------------ x 100 
       Total number of plants 

b. Powdery mildew (%)
     Number of infected plants 
The Per cent Disease Incidence (PDI) = ------------------------------------ x 100 
       Total number of plants 

6.  Percent of Pest incidence

a. Fruit fly (%)
Number of infected fruits 
The Per cent Incidence (PDI) =        ------------------------------------ x 100 
    Total number of fruits 

b. Leaf miner (%)
Number of infected leaves 
The Per cent Incidence (PDI) =        ------------------------------------ x 100 
    Total number of leaves 

Results and discussions:
a. Effect of grafting on TSS (˚Brix) 
	The data on effect of rootstock and scion on grafting for TSS (˚Brix) is presented in Table 1. The individual rootstock, scion and interaction showed significant difference for TSS in both kharif and summer season. In kharif season, the rootstock Arka Suryamukhi (R2) was recorded maximum (12.05) TSS. While, lowest were recorded in control R0 (10.72), (11.95) in both kharif and summer seasons. In summer season, Arka Chandan (R1) was showed highest (13.66) TSS. The scion Commercial hybrid (S2) was noted highest (11.86), (13.30) TSS in both kharif and summer season. While, lowest TSS (11.25), (12.74) was recorded in Commercial hybrid (S1) in both seasons.
	The interaction effect of rootstock and scion showed a significant difference in both seasons. In kharif season interaction R2S2 was noted highest (13.50) TSS which was at par with R1S2 (12.73) and R5S3 (13.33). In summer season interaction R1S2 was recoded highest (14.50) TSS which was at par with R2S1 (13.28), R1S1 (13.61), R6S2 (13.83), R2S2 (14.21) and R5S2 (14.41).  While, lowest TSS (10.52), (10.36) was noted in interaction R0S1 in both the seasons.
	Highest TSS due to the increase of sucrose in grafted plants was accompanied by an increase of sucrose phosphate synthase and sucrose synthase activities (Chuanqiang et al., 2006, Davis et al., 2008). The total sugar content of watermelons grafted onto bottle gourd rootstock was reported to be lower than in self-rooted watermelons (Yao et al., 2003, Qian et al., 2004, Liu et al., 2006 and Davis et al., 2008).
	TSS contents in grafted plants were higher than in non-grafted plants. These findings are analogous to the findings of  El-Shraiy et al. (2011), Davis et al. (2008), Bruton et al. (2009),  Mohamed et al. (2012b), Petropoulos et al. (2012), Rahmatian et al. (2014), El-Sayed et al. (2015), El-Gazzar et al. (2016), Özdemir et al. (2016), Kumar et al. (2017b), Al-Mawaali et al. (2018), Singh et al. (2019), Devi et al. (2020a), Devi et al. (2020b), Yashwanth et al. (2021) and Suárez-Hernández et al. (2022).
b. Effect of grafting on ascorbic acid content (mg/100g) 
	The data on effect of rootstock and scion on grafting for ascorbic acid content 
Table 1. Effect of grafting on TSS (˚Brix) and Ascorbic acid content (mg/100g)
	Rootstock

	Treatments 
	TSS (°Brix)
	Ascorbic acid content (mg/100g)

	
	Kharif 2021
	Summer 2022
	Kharif 2021
	Summer 2022

	R1 
	12.03
	13.66
	14.18
	16.17

	R2 
	12.05
	13.37
	17.31
	19.17

	R3 
	10.92
	12.72
	13.70
	16.49

	R4 
	10.89
	12.38
	21.20
	24.42

	R5 
	12.33
	13.25
	20.93
	23.22

	R6 
	11.58
	13.29
	21.77
	25.77

	R0 
	10.72
	11.95
	11.81
	13.48

	S.Em (±)
	0.19
	0.25
	0.21
	0.21

	CD 5%
	0.53
	0.72
	0.59
	0.59

	Scion

	S1 
	11.25
	12.74
	10.64
	13.14

	S2
	11.86
	13.30
	16.02
	18.40

	S3 
	11.40
	12.79
	25.15
	27.92

	S.Em (±)
	0.12
	0.16
	0.14
	0.14

	CD 5%
	0.35
	0.47
	0.39
	0.39

	Interaction (RXS)

	R1S1
	11.79
	13.61
	12.92
	16.68

	R1S2
	12.73
	14.50
	11.09
	11.62

	R1S3 
	11.57
	12.87
	18.52
	20.20

	R2S1 
	11.32
	13.28
	11.52
	12.68

	R2S2 
	13.50
	14.21
	13.95
	15.82

	R2S3 
	11.33
	12.62
	26.47
	29.00

	R3S1 
	10.56
	13.08
	6.23
	8.82

	R3S2 
	10.67
	11.91
	25.66
	28.86

	R3S3 
	11.53
	13.17
	9.20
	11.80

	R4S1 
	11.40
	12.92
	8.27
	10.57

	R4S2 
	10.57
	11.54
	21.47
	24.95

	R4S3 
	10.71
	12.67
	33.87
	37.75

	R5S1 
	11.29
	12.82
	11.03
	12.44

	R5S2 
	12.37
	14.41
	16.23
	18.50

	R5S3 
	13.33
	12.52
	35.53
	38.73

	R6S1 
	11.87
	13.14
	16.97
	21.10

	R6S2 
	12.20
	13.83
	14.21
	17.58

	R6S3 
	10.68
	12.91
	34.12
	38.62

	R0S1 
	10.52
	10.36
	7.56
	9.69

	R0S2
	10.98
	12.70
	9.51
	11.44

	R0S3
	10.65
	12.79
	18.35
	19.32

	S.Em (±)
	0.32
	0.43
	0.36
	0.36

	CD 5%
	0.92
	1.24
	1.03
	1.02



(mg/100g) is presented in Table 1. The individual rootstock, scion and interaction showed significant difference for ascorbic acid content in both kharif and summer season. The rootstock Phule Prajakta (R6) was recorded maximum (21.77), (25.77) ascorbic acid content in both kharif and summer seasons. While, lowest were recorded in control R0 (11.81), (13.48) ascorbic acid content.  The scion Commercial hybrid (S3) was noted highest (25.15), (27.92) ascorbic acid content in both kharif and summer season. While, lowest ascorbic acid content (10.64), (13.14) was recorded in Commercial hybrid (S1) in both seasons.
	The interaction effect of rootstock and scion showed a significant difference in both seasons. In interaction R5S3 was noted highest (35.53), (38.73) ascorbic acid content in both kharif and summer season which was at par with R4S3 (37.75) and R6S3 (38.62).  While, lowest ascorbic acid content (6.23), (8.82) was noted in interaction R3S1 in both the seasons.
	According to El-Shraiy et al. (2011) grafted plants significant increased ascorbic acid content about (3.61%) as compared with ungrafted plants. El-Gazzar et al. (2016) reported that the ascorbic acid content was significantly influenced by grafting. Since, the greatest ascorbic acid values were observed in grafted watermelon fruits onto Jumbo rootstock using the three grafting methods followed by their counterparts. These results corroborated with Proietti et al. (2008) and Suárez-Hernández et al. (2022).
c. Effect of grafting on beta-carotene content (mg/100g) 
	The data on effect of rootstock and scion on grafting for beta-carotene content (mg/100g) is presented in Table 2. The individual rootstock, scion and interaction showed significant difference for beta-carotene content in both kharif and summer season. The rootstock Arka Chandan (R1) was recorded maximum (0.144), (0.172) beta-carotene content in both kharif and summer seasons. While, lowest were recorded in control R0 (0.060), (0.080) beta-carotene content.
	The scion Commercial hybrid (S2) was noted highest (0.088) beta-carotene content in both kharif. Whereas, lowest (0.071) was noted with Commercial hybrid (S1). In summer, Commercial hybrid (S3) showed higest (0.130) beta-carotene content While, lowest beta-carotene content (0.101) was recorded in Commercial hybrid (S1).
	The interaction effect of rootstock and scion showed a significant difference in both seasons. In interaction R1S2 was noted highest (0.187), (0.213) beta-carotene content in both kharif and summer seasons. While, lowest beta-carotene content (0.038), (0.056) was noted in interaction R0S1 in both the seasons.
	Perkins-Veazie et al. (2008) demonstrated that grafting watermelon could increase total carotenoids by 20%. These findings corroborated with Davis et al., 2005, Xu et al., 2005, Alan et al., 2007, Alexopoulos et al., 2007, Davis et al., 2008, Proietti et al. (2008), Bruton et al. (2009), El-Shraiy et al., 2011, Mohamed et al. (2012a), El-Gazzar et al. (2016), Devi et al. (2020a), Devi et al. (2020b), Milenković et al. (2020) and Suárez-Hernández et al. (2022) respectively.
d. Effect of grafting on rind thickness (cm) 
	The data on effect of rootstock and scion on grafting for rind thickness (cm) is presented in Table 2. The individual rootstock, scion and interaction showed significant difference for rind thickness in both kharif and summer season. The rootstock Phule Komal (R5) was recorded maximum (0.42), (0.48) rind thickness in both kharif and summer seasons. While, lowest were recorded in control R0 (0.31), (0.37) for rind thickness. The scion Commercial hybrid (S1) was noted highest (0.39) rind thickness in both kharif season. In summer Commercial hybrid (S2) noted higest (0.48) rind thickness. While, lowest rind thickness (0.36), (0.42) was recorded in Commercial hybrid (S3) in both kharif and summer seasons.
	 The increase in rind thickness was higher by 57.6% in ‘Kazako’ 53.6 % in ‘Emphasis’, 34.6 % in ‘6001’ and 36% in ‘Argentario’ rootstock in melons as compared to control. (Alexopoulos et al., 2007, El-Eslamboly, 2010, Turhan et al., 2012, El-Sayed et al. 2015) and Suárez-Hernández et al. (2022).
The interaction effect of rootstock and scion showed a significant difference in both seasons. In kharif season interaction R5S1 was noted highest (0.44) rind thickness which was at par with R5S2 (0.41), R6S1 (0.42), R1S1 (0.42) and R2S1 (0.43). While, lowest rind thickness (0.30) was noted in interaction R0S1.  In summer season interaction R5S2 was recoded highest (0.54) rind thickness which was at par with R1S1 (0.50), R2S2 (0.51) and R6S2 (0.53).  While, 
Table 2. Effect of grafting on Beta-carotene content (mg/100g) and Rind thickness (cm)
	Rootstock

	Treatments 
	Beta-carotene content (mg/100g)
	Rind thickness (cm)

	
	Kharif 2021
	Summer 2022
	Kharif 2021
	Summer 2022

	R1 
	0.144
	0.172
	0.40
	0.47

	R2 
	0.074
	0.122
	0.40
	0.47

	R3 
	0.061
	0.115
	0.37
	0.44

	R4
	0.062
	0.091
	0.34
	0.42

	R5 
	0.085
	0.119
	0.42
	0.48

	R6 
	0.084
	0.118
	0.40
	0.46

	R0 
	0.060
	0.080
	0.31
	0.37

	S.Em (±)
	0.002
	0.002
	0.01
	0.01

	CD 5%
	0.005
	0.005
	0.02
	0.02

	Scion

	S1 
	0.071
	0.101
	0.39
	0.43

	S2
	0.088
	0.119
	0.38
	0.48

	S3
	0.086
	0.130
	0.36
	0.42

	S.Em (±)
	0.001
	0.001
	0.00
	0.00

	CD 5%
	0.003
	0.003
	0.01
	0.01

	Interaction (RXS)

	R1S1 
	0.112
	0.117
	0.42
	0.50

	R1S2 
	0.187
	0.213
	0.40
	0.49

	R1S3 
	0.133
	0.186
	0.37
	0.43

	R2S1
	0.043
	0.078
	0.43
	0.47

	R2S2 
	0.083
	0.137
	0.40
	0.51

	R2S3 
	0.095
	0.152
	0.36
	0.43

	R3S1 
	0.086
	0.136
	0.40
	0.47

	R3S2 
	0.054
	0.092
	0.38
	0.45

	R3S3 
	0.044
	0.116
	0.34
	0.41

	R4S1 
	0.054
	0.091
	0.33
	0.37

	R4S2 
	0.061
	0.096
	0.34
	0.46

	R4S3 
	0.072
	0.086
	0.35
	0.43

	R5S1 
	0.086
	0.118
	0.44
	0.46

	R5S2 
	0.076
	0.101
	0.41
	0.54

	R5S3 
	0.094
	0.138
	0.40
	0.44

	R6S1 
	0.079
	0.111
	0.42
	0.40

	R6S2 
	0.084
	0.115
	0.40
	0.53

	R6S3 
	0.089
	0.127
	0.37
	0.46

	R0S1 
	0.038
	0.056
	0.30
	0.37

	R0S2
	0.068
	0.081
	0.33
	0.38

	R0S3 
	0.073
	0.103
	0.31
	0.36

	S.Em (±)
	0.003
	0.003
	0.01
	0.01

	CD 5%
	0.008
	0.008
	0.03
	0.04



lowest rind thickness (0.36) was noted in interaction R0S3. Rind thickness is a desirable quality parameter for increasing the shelf life of Muskmelon. Fruit with high rind thickness is suitable for long-distance transportation and suffer less from post- harvest losses than those which have thinner rind.
Thus, fruit that have thick rind are firmer in texture. Increased rind thickness in the grafted plants might be due to multiple interactions between the rootstock and scion combinations. Similar findings were reported in the investigations of Kumar et al. (2017b), Kyriacou et al. (2017), Yashwanth et al. (2021), Suárez-Hernández et al. (2022).
E. Percent incidence of disease and pests
1.Effect of grafting on Downy mildew and Powdery mildew
			 The data on effect of rootstock and scion on grafting for downy mildew and powdery mildew is presented in Table 3. The individual rootstock, scion and interaction showed significant difference for downy mildew and powdery mildew in both kharif 2021. The rootstock Arka Suryamukhi (R2) was recorded minimum (12.34%), (8.99%) incidence of downy mildew and powdery mildew in kharif 2021. While, maximum incidence was recorded in control R0 (21.61%), (17.81%) for downy mildew and powdery mildew.
			The scion Commercial hybrid (S1) was noted lowest (13.34%), (10.08%) incidence of downy mildew and powdery mildew in kharif 2021. In kharif  2021 Commercial hybrid (S2) was noted highest (18.98%), (14.89%) incidence of downy mildew and powdery mildew. 
			The interaction effect of rootstock and scion showed a significant difference in kharif 2021. In kharif season interaction R6S2 was noted lowest (7.48%) for downy mildew incidence and R6S1 (6.56%) for powdery mildew incidence. Whereas, the interaction R3S2 noted highest (25.29%) incidence of downy mildew and R0S2 (21.67%) for powdery mildew incidence. Which results are at par with R6S1 (8.45%) for downy mildew incidence and R2S1 (7.13), R1S1 (7.65%) and R5S1 (6.78%) for powdery mildew incidence.
	Substances mainly cucurbitacin’s associated with disease tolerance are synthesized in the root and translocated to the scion through the xylem system (Biles et al., 1989 and El-Sayed et al., 2015) and the activity of the substances released to disease resistance may vary during 
Table 3.  Effect of grafting on Incidence of Downey mildew (%) and Powdery mildew (%) 
	Rootstock

	Treatments 
	Kharif  2021 DM%
	Kharif  2021 PM%

	R1 
	13.32 (21.41)
	9.93 (18.37)

	R2 
	12.34 (20.57)
	8.99 (17.45)

	R3 
	20.56 (26.96)
	16.14 (23.69)

	R4 
	20.74 (27.09)
	15.96 (23.55)

	R5 
	13.23 (21.33)
	10.05 (18.48)

	R6 
	15.12 (22.88)
	11.51 (19.83)

	R0 
	21.61 (27.70)
	17.81 (24.96)

	S.Em (±)
	0.55
	0.45

	CD 5%
	1.58
	1.28

	Scion

	S1 
	13.34 (21.42)
	10.08 (18.51)

	S2 
	18.98 (25.83)
	14.89 (22.70)

	S3 
	17.80 (24.95)
	13.76 (21.77)

	S.Em (±)
	0.36
	0.29

	CD 5%
	1.03
	0.84

	Interaction (RXS)

	R1S1 
	10.80 (19.19)
	7.65 (16.06)

	R1S2 
	12.23 (20.47)
	9.33 (17.79)

	R1S3 
	16.95 (24.31)
	12.82 (20.98)

	R2S1 
	9.74 (18.19)
	7.13 (15.49)

	R2S2
	13.01 (21.14)
	9.64 (18.09)

	R2S3
	14.26 (22.19)
	10.19 (18.62)

	R3S1
	15.99 (23.57)
	12.67 (20.85)

	R3S2 
	25.29 (30.19)
	20.24 (26.74)

	R3S3 
	20.40 (26.85)
	15.53 (23.21)

	R4S1 
	20.44 (26.88)
	15.60 (23.26)

	R4S2 
	23.88 (29.25)
	18.89 (25.76)

	R4S3 
	17.90 (25.03)
	13.40 (21.47)

	R5S1
	9.37 (17.82)
	6.78 (15.09)

	R5S2 
	15.77 (23.40)
	12.17 (20.42)

	R5S3 
	14.57 (22.44)
	11.19 (19.54)

	R6S1 
	9.78 (16.90)
	6.56 (14.84)

	R6S2 
	16.46 (15.88)
	12.32 (20.55)

	R6S3 
	19.13 (22.15)
	15.64 (23.30)

	R0S1 
	17.25 (23.48)
	14.18 (22.12)

	R0S2 
	26.22 (19.77)
	21.67 (27.74)

	R0S3
	21.36 (29.60)
	17.58 (24.79)

	S.Em (±)
	0.96
	0.78

	CD 5%
	2.73
	2.22






 




















the development stages of the grafted plants (Heo, 1991 and El-Sayed et al., 2015). The tolerance caused by grafting is moreover associated with the improvement of photosynthesis and increased activity of antioxidant enzymes. Grafting in controlling plant diseases by increasing of the activity plant defence enzymes especially PPO and POX. A proteomics study of cucumber leaves grafted onto C. moschata and leaves from self-rooted cucumbers exhibited an increase in two types of proteins in grafted plants compared with   self-rooted plants. The first protein was a response to the plant Défense, and the second protein acts as a photosynthesis-related protein (Reyad et al., 2021).
F. Pest (%) 
1. Effect of grafting on Fruit fly (%)
	The data on effect of rootstock and scion on grafting for fruit fly is presented in Table 4. The individual rootstock, scion and interaction showed significant difference for fruit fly in both kharif and summer season. The rootstock Arka Chandan (R1) was recorded maximum (12.39%), (12.27%) incidence of fruit fly in both kharif and summer seasons. 
	The scion, Commercial hybrid (S2) was recorded lowest (4.39%) for fruit fly incidence in kharif season. While, highest (6.26%) was recorded with Commercial hybrid (S1) for fruit fly incidence. In summer, Commercial hybrid (S3) was noted lowest (4.94%) for fruit fly incidence. While, highest fruit fly incidence (6.88%) was recorded in Commercial hybrid (S2).
	The interaction effect of rootstock and scion showed a significant difference in both seasons. In kharif season interaction R1S2 was noted highest (20.98%) for fruit fly incidence. In summer season interaction R3S2 was recoded highest (15.59%) incidence of  fruit fly.  
2. Effect of grafting on Leaf miner (%)
	The data on effect of rootstock and scion on grafting for leaf miner incidence is presented in Table 4. The individual rootstock, scion and interaction showed significant difference for leaf miner incidence in both kharif and summer season.
	 



Table 4.  Effect of grafting on Incidence of Fruit fly (%) and Leaf miner (%)
	Rootstock

	Treatments 
	Fruit fly (%)  
	Leaf miner (%)

	
	Kharif  2021
	Summer 2022
	Kharif  2021
	Summer 2022

	R1 
	12.39 (20.61)
	12.27 (20.50)
	12.55 (20.75)
	10.24 (18.66)

	R2 
	0.00 
	0.00
	9.37 (17.82) 
	7.11 (15.46)

	R3 
	3.89 (11.37)
	10.37 (18.79)
	23.88 (29.25)
	16.86 (24.24)

	R4 
	0.00
	0.00
	22.12 (28.06)
	16.62 (24.06)

	R5 
	6.38 (14.63)
	1.93 (7.99)
	9.86 (18.30)
	7.79 (16.21)

	R6 
	8.55 (16.95)
	6.05 (14.23)
	11.44 (19.77)
	7.84 (16.26)

	R0
	3.94 (11.45)
	10.16 (18.59)
	17.43 (24.68)
	14.13 (22.08)

	S.Em (±)
	0.68
	0.43
	0.79
	0.25

	CD 5%
	1.94
	1.22
	2.26
	0.73

	Scion

	S1 
	6.26 (14.49)
	5.66 (13.76)
	16.82 (24.21)
	13.63 (21.67)

	S2
	4.39 (12.09)
	6.88 (15.21)
	13.39 (21.46)
	9.32 (17.78)

	S3
	4.42 (12.14)
	4.94 (12.84)
	15.51 (23.19)
	11.58 (19.89)

	S.Em (±)
	0.44
	0.28
	0.52
	0.17

	CD 5%
	1.27
	0.80
	1.48
	0.47

	Interaction (RXS)

	R1S1 
	16.20 (23.73)
	10.19 (18.62)
	16.40 (23.89)
	13.17 (21.28)

	R1S2
	20.98 (27.26)
	14.38 (22.28)
	10.40 (18.81)
	8.22 (16.66)

	R1S3 
	0.00
	12.24 (20.48)
	10.86 (19.24)
	9.33 (17.79)

	R2S1 
	0.00
	0.00
	11.46 (19.79) 
	9.34 (17.80)

	R2S2 
	0.00
	0.00
	9.01 (17.47)
	6.75 (15.06)

	R2S3 
	0.00
	0.00
	7.65 (16.06)
	5.24 (13.23)

	R3S1
	11.68 (19.98)
	9.00 (17.46)
	22.71 (28.46)
	20.20 (26.71)

	R3S2 
	0.00
	15.59 (23.26)
	22.62 (28.40)
	13.96 (21.94)

	R3S3
	0.00
	6.51 (14.78)
	26.32 (30.87)
	16.43 (23.91)

	R4S1 
	0.00
	0.00
	32.90 (35.00)
	24.91 (29.94)

	R4S2 
	0.00
	0.00
	18.90 (25.77)
	12.16 (20.41)

	R4S3 
	0.00
	0.00
	14.58 (22.45)
	12.80 (20.96)

	R5S1 
	0.00
	5.78 (13.91)
	9.66 (18.11)
	7.77 (16.19)

	R5S2 
	0.00
	0.00
	9.52 (17.97)
	7.93 (16.36)

	R5S3 
	19.15 (25.95)
	0.00
	10.40 (18.81)
	7.67 (16.08)

	R6S1 
	15.95 (23.53)
	4.13 (11.73)
	8.53 (16.98)
	7.10 (15.45)

	R6S2
	9.72 (18.17)
	7.15 (15.51)
	11.74 (20.04)
	6.30 (14.54)

	R6S3 
	0.00
	6.87 (15.20)
	14.05 (22.01)
	10.11 (18.54)

	R0S1 
	0.00
	10.49 (18.90)
	16.07 (23.63)
	12.94 (21.08)

	R0S2 
	0.00
	11.03 (19.40)
	11.51 (19.83)
	9.93 (18.37)

	R0S3 
	11.82 (20.11)
	8.96 (17.42)
	24.71 (29.81)
	19.52 (26.22)

	S.Em (±)
	1.17
	0.74
	1.37
	0.44

	CD 5%
	3.36
	2.11
	3.91
	1.26



	The rootstock Arka Suryamukhi (R2) was recorded minimum (9.37%), (7.11%) leaf miner incidence in both kharif and summer seasons. While, highest were recorded in control (R3) Arka Bahar (23.85%), (16.86%) for leaf miner incidence. The scion, Commercial hybrid (S2) was noted lowest (13.39%), (9.32%) incidence of leaf miner in both kharif and summer seasons. While, highest leaf miner incidence (16.82%), (13.63%) was recorded in Commercial hybrid (S1) in both kharif and summer seasons. 
	The interaction effect of rootstock and scion showed a significant difference in both seasons. In interaction R2S3 was noted lowest (7.65%), (5.24%) incidence of leaf miner in both kharif and summer seasons which were at par with R6S1 (8.53%), R2S2 (9.01%), R5S2 (9.52%), R5S1 (9.66%), R5S3 (10.40%), R1S2 (10.40%), R1S3 (10.86%), R2S1 (11.46%), R0S2 (11.51%) in khraif and R6S2 (6.30%). While, highest leaf miner incidence (32.90%), (24.91%) was noted in interaction R4S1 in both the seasons.
Conclusion:
The study revealed significant variation among different muskmelon hybrid rootstock combinations for fruit quality, pest and disease incidence. The graft combination R2S2 recorded the highest TSS during kharif (13.50 °Brix), while R1S2 showed superior TSS (14.50 °Brix) in summer. The highest ascorbic acid content was observed in R5S3 (35.53 and 38.73 mg/100 g), and the maximum β-carotene content in R1S2 (0.187 and 0.213 mg/100 g) across both seasons. R5S1 and R5S2 produced fruits with maximum rind thickness during kharif and summer, respectively. Regarding pest and disease incidence, grafting markedly reduced infestation levels. The lowest downy mildew (7.48%) and powdery mildew (6.56%) incidence were recorded in grafts involving Phule Komal as rootstock (R6S2 and R6S1, respectively). The least leaf miner damage was found in R2S3 (7.65% and 5.24%) during both seasons. Overall, grafting muskmelon hybrids onto compatible cucurbitaceous rootstocks, particularly sponge gourd (Phule Komal) and pumpkin (Arka Suryamukhi), enhanced fruit quality traits and reduced pest and disease incidence, demonstrating their potential for improving yield, quality, and sustainability in muskmelon cultivation.
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