



Effect of Different Salinity Levels on Grafting Attributes of Brinjal Varieties Grafted on Solanum torvum
ABSTRACT

Aims: To know the effect of different salinity levels on grafting attributes of brinjal varieties grafted on Solanum torvum
Study design: The pot experiment was laid out in Factorial Randomized Block Design (FRBD)
Place and Duration of Study:  The current experiment was conducted at College of Agriculture, Department of Horticulture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (Maharashtra) during the year 2020 and 2021.

Methodology: Experiment was replicated twice with two factors, i.e., first factor is grafts with four levels (Phule Arjun, Phule Harit, Krishna and Manjari Gota cleft grafted on Solanum torvum), and second factor is salinity gradients with five levels (0/control, 2, 3, 4 and 5 dS m-1) of sodium chloride (NaCl) salt to assess the response of rootstock towards the grafting parameters under salinity stress conditions.
Results: Among the different varieties grafted on Solanum torvum Phule Harit showed significantly superior performance for diameter of scion and scion to stock ratio. However, maximum diameter of the rootstock and scion was recorded in Phule Arjun and Phule Harit. In interactions, Phule Harit grafted on Solanum torvum was found maximum for scion diameter and scion to stock ratio at 3.00, 4.00 and 5.00 dS m-1. While, rootstock diameter was reported maximum in same graft at 4.00 and 5.00 dS m-1. All the brinjal varieties grafted onto Solanum torvum showed the highest survival percentage (98.75%) in the control as well as at 2 dS m⁻¹.
Conclusion: Phule Arjun grafted onto Solanum torvum performed best, particularly under moderate salinity levels (3 dS m⁻¹) in different parameters. 
Keywords: Brinjal, Eggplant, Solanum torvum, Grafting and Salinity levels
1. INTRODUCTION

Drought and salinity are the major environmental factors which reduces crop productivity of which salinity is detrimental in limiting plant growth and crop productivity (Schwarz et al., 2010). Salinity in soil or water is a serious threat to plant growth that prevents plants in achieving their genetic potential. Its annual damage is about 20 per cent of the world’s crops grown under irrigation (Roychoudhury et al., 2013, Mahjan and Tuteja, 2005). Therefore, it is imperative to have more knowledge on salt stress to develop new technologies for water and soil management and salt tolerant cultivars to grow under saline conditions. Ongoing efforts to improve salt tolerance in brinjal using plant breeding, biotechnological approaches and other management practices have met with limited success due to genetic and physiological complexity of the traits involved in salt tolerance (Colla et al., 2010). Brinjal (Solanum melongena) is a native of India (De Candolle, 1984) and it is moderately sensitive to salinity, consequently more attention is required in agricultural production of this crop. 

Grafting offers an alternative to breeding and biotechnological approaches to rapidly enhance salt tolerance in vegetable crops (Keatinge et al., 2014). The use of salt tolerant rootstocks has been suggested as a valid approach to enhance salt tolerance in many vegetable crops, particularly in Solanaceous and Cucurbitaceous crops (Colla et al., 2010). Grafted plants grown under saline conditions can show better growth and yield, higher photosynthesis and leaf water content, greater root to shoot ratio and lower accumulation of Na+ and or 
Cl- in shoots than non-grafted or self-grafted plants (Colla et al., 2010). Grafting plants quality in terms of pest, disease and soil factors resistance affected by rootstock
. Healthy success grafts produce good quality fruits and high yield as compared to non-grafted plants in adverse climate conditions. Grafts health, compatibility and success rate can be identified by scion and rootstock compatibility.  Thus, the study of selection of rootstock-scion combinations with enhanced tolerance to salinity requires a better understanding of rootstock influence on ion exclusion and biochemical changes. Though extensive research has been carried out to examine salt induced morphological, biochemical and physiological changes in brinjal (Akinci et al., 2004), there is no research on the effect of salinity in grafted brinjal. 

2. MATERIALS AND METHODS
This experimental study was conducted at College of Agriculture, Department of Horticulture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani during the year 2020 and 2021. The experiment was laid out in Factorial Randomized Block Design (FRBD) with two replications and it consisted of two factors, i.e., Grafts and Salinity gradients. There were four varieties of brinjal grafted on Solanum torvum made four levels of grafts and five levels of salinity including control with zero 0 dS m-1 and 2, 3, 4 and dS m-1
 imposed with the help of sodium chloride (NaCl). The seeds of Solanum torvum (Turkey Berry) used as rootstock and varieties/hybrids adopted and released for Maharashtra region has been selected as scions of brinjal viz., Phule
 Arjun (F1), Phule Harit, Krishna (F1) and Manjari Gota were obtained from Senior Vegetable Breeder, All India Co-ordinated Research Project (AICRP) on Vegetable Crops, Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri, Maharashtra. Seeds of rootstock were sown in January for the both seasons which is 30 to 35 days before the scion seeds to overcome the problem of uneven germination. The selected Solanum torvum seeds were soaked overnight in solution of GA3 at the rate of 1000 ppm for proper germination by overcoming germination barriers. 
Grafting was
 carried out in the morning and evening hours in mist chambers made up with transparent polythene of hundred microns thickness. Salinity stress has been imposed by using artificial salt solution was prepared by mixing NaCl with fresh water, applied in four different concentrations of 2, 3, 4 and 5 dS m-1 and two liter per plant was applied in weekly interval starting from 20 days after transplanting and non-salt treated plants (applied with RO water) were kept as control. The data obtained on grafting parameters during experiment were analyzed as per the standard statistical methods prescribed by Panse and Sukhatme (1985). 
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3. RESULTS AND DISCUSSION

The observations were recorded on various parameters governing to grafting viz., diameter of rootstock and scion, scion to rootstock ratio, and survival percentage are furnished in the Tables 1-4. The effect of grafting and salinity levels and their interactions at 40, 60, 80, 100, 120, 140, 160 and 180 days after transplanting (DAT) had found significant influence on different parameters and discussed in detail further in this section.
Table 1: Effect of different salinity levels on diameter of rootstock (mm) of brinjal varieties grafted on Solanum torvum

	Factors
	Treatment Details
	Diameter of rootstock (mm) (Pooled mean)

	
	
	20 DAT
	40 DAT
	60 DAT
	80 DAT
	100 DAT
	120 DAT
	140 DAT
	160 DAT
	180 DAT

	Factor A: Grafts

	A1
	Phule Arjun grafted on Solanum torvum
	4.57
	5.46
	6.36
	7.74
	8.87
	9.87
	10.52
	11.06
	11.38

	A2
	Phule Harit grafted on Solanum torvum
	4.51
	5.21
	5.94
	7.70
	8.45
	9.53
	10.48
	10.98
	11.32

	A3
	Krishna grafted on Solanum torvum
	4.61
	5.69
	6.83
	7.93
	8.72
	9.41
	9.88
	10.46
	10.91

	A4
	Manjari Gota grafted on Solanum torvum
	4.53
	5.56
	6.02
	6.53
	7.44
	7.94
	8.34
	8.90
	9.32

	SE (m) ±
	0.033
	0.069
	0.041
	0.069
	0.055
	0.036
	0.047
	0.051
	0.047

	C.D at 5 %
	NS
	0.206
	0.121
	0.206
	0.165
	0.107
	0.141
	0.152
	0.140

	Factor B: Salinity levels

	B1
	0 dS m-1
	4.53
	5.81
	7.02
	8.50
	9.48
	10.37
	10.85
	11.48
	11.98

	B2
	2.00 dS m-1
	4.56
	5.66
	6.47
	8.03
	8.97
	9.74
	10.44
	11.04
	11.40

	B3
	3.00 dS m-1
	4.57
	5.55
	6.29
	7.43
	8.40
	9.15
	9.87
	10.33
	10.73

	B4
	4.00 dS m-1
	4.54
	5.31
	6.00
	6.80
	7.73
	8.57
	9.31
	9.92
	10.22

	B5
	5.00 dS m-1
	4.59
	5.08
	5.66
	6.60
	7.26
	8.11
	8.56
	8.97
	9.34

	SE (m) ±
	0.037
	0.077
	0.045
	0.077
	0.062
	0.040
	0.053
	0.057
	0.053

	C.D at 5 %
	NS
	0.230
	0.135
	0.231
	0.185
	0.120
	0.158
	0.169
	0.157

	A x B: Interactions

	T1
	A1B1
	4.51
	5.74
	7.00
	8.42
	9.57
	11.07
	11.66
	12.49
	12.84

	T2
	A1B2
	4.54
	5.50
	6.39
	7.84
	9.31
	10.30
	11.15
	11.97
	12.27

	T3
	A1B3
	4.61
	5.45
	6.27
	7.65
	9.13
	9.97
	10.45
	10.86
	11.19

	T4
	A1B4
	4.60
	5.41
	6.14
	7.41
	8.22
	9.43
	10.28
	10.31
	10.68

	T5
	A1B5
	4.61
	5.21
	6.01
	7.37
	8.09
	8.61
	9.05
	9.68
	9.92

	T6
	A2B1
	4.56
	5.52
	7.01
	9.33
	9.90
	10.84
	11.69
	12.25
	12.63

	T7
	A2B2
	4.52
	5.22
	6.11
	8.76
	9.23
	10.09
	11.14
	11.50
	11.69

	T8
	A2B3
	4.52
	5.14
	5.69
	7.79
	8.57
	9.38
	10.34
	10.87
	11.18

	T9
	A2B4
	4.50
	5.15
	5.61
	6.40
	7.80
	8.73
	9.99
	10.67
	10.91

	T10
	A2B5
	4.47
	5.05
	5.28
	6.21
	6.74
	8.61
	9.25
	9.61
	10.18

	T11
	A3B1
	4.57
	6.13
	7.61
	9.04
	9.99
	10.84
	11.05
	11.60
	12.07

	T12
	A3B2
	4.72
	6.04
	7.07
	8.61
	9.12
	10.07
	10.55
	11.18
	11.77

	T13
	A3B3
	4.60
	5.80
	6.98
	7.83
	8.78
	9.21
	10.07
	10.39
	11.07

	T14
	A3B4
	4.54
	5.37
	6.47
	7.33
	8.09
	8.67
	9.02
	9.92
	10.24

	T15
	A3B5
	4.64
	5.12
	6.01
	6.84
	7.62
	8.26
	8.74
	9.22
	9.40

	T16
	A4B1
	4.48
	5.85
	6.46
	7.23
	8.46
	8.75
	9.01
	9.60
	10.36

	T17
	A4B2
	4.48
	5.88
	6.31
	6.92
	8.22
	8.52
	8.93
	9.52
	9.88

	T18
	A4B3
	4.53
	5.81
	6.22
	6.43
	7.11
	8.02
	8.63
	9.21
	9.48

	T19
	A4B4
	4.52
	5.33
	5.79
	6.07
	6.82
	7.43
	7.96
	8.80
	9.04

	T20
	A4B5
	4.63
	4.95
	5.34
	6.01
	6.60
	6.96
	7.20
	7.39
	7.84

	SE (m) ±
	0.074
	0.154
	0.091
	0.155
	0.124
	0.080
	0.106
	0.114
	0.105

	C.D at 5 %
	NS
	NS
	0.271
	0.462
	0.369
	0.239
	0.315
	0.339
	0.313


                        DAT- Days After Transplanting; NS-Non-Significant, Pooled mean: Mean of the two subsequent years (2020 and 2021) data 
Table 2: Effect of different salinity levels on diameter of scion (mm) of brinjal varieties grafted on Solanum torvum

	Factors
	Treatment Details
	Diameter of scion (mm) (Pooled mean)

	
	
	20 DAT
	40 DAT
	60 DAT
	80 DAT
	100 DAT
	120 DAT
	140 DAT
	160 DAT
	180 DAT

	Factor A: Grafts

	A1
	Phule Arjun grafted on Solanum torvum
	4.72
	5.87
	6.37
	7.81
	8.67
	10.02
	10.96
	11.33
	11.71

	A2
	Phule Harit grafted on Solanum torvum
	4.70
	5.87
	6.83
	9.44
	11.11
	11.72
	12.54
	12.88
	13.08

	A3
	Krishna grafted on Solanum torvum
	4.53
	5.54
	6.41
	7.57
	9.06
	9.83
	10.59
	11.13
	11.42

	A4
	Manjari Gota grafted on Solanum torvum
	4.16
	5.21
	6.03
	6.69
	7.74
	8.44
	9.04
	9.40
	9.66

	SE (m) ±
	0.082
	0.034
	0.020
	0.027
	0.044
	0.047
	0.042
	0.052
	0.052

	C.D at 5 %
	0.245
	0.103
	0.060
	0.080
	0.130
	0.141
	0.125
	0.156
	0.156

	Factor B: Salinity levels

	B1
	0 dS m-1 
	4.61
	6.36
	7.34
	9.07
	10.82
	11.77
	12.58
	12.93
	13.34

	B2
	2.00 dS m-1 
	4.74
	5.72
	6.61
	8.45
	9.77
	10.69
	11.60
	11.90
	12.13

	B3
	3.00 dS m-1 
	4.36
	5.51
	6.34
	7.81
	8.97
	9.95
	10.74
	11.22
	11.46

	B4
	4.00 dS m-1 
	4.43
	5.37
	6.08
	7.51
	8.42
	9.14
	9.89
	10.38
	10.67

	B5
	5.00 dS m-1 
	4.51
	5.15
	5.70
	6.53
	7.74
	8.47
	9.11
	9.50
	9.73

	SE (m) ±
	0.092
	0.039
	0.023
	0.030
	0.049
	0.053
	0.047
	0.059
	0.059

	C.D at 5 %
	NS
	0.115
	0.067
	0.089
	0.146
	0.158
	0.140
	0.175
	0.175

	A x B: Interactions

	T1
	A1B1
	4.96
	6.47
	7.03
	9.28
	10.40
	11.79
	12.54
	12.86
	13.27

	T2
	A1B2
	4.84
	5.98
	6.47
	8.88
	9.70
	10.94
	12.00
	12.51
	12.64

	T3
	A1B3
	4.82
	5.78
	6.30
	7.43
	8.35
	10.10
	11.03
	11.54
	12.15

	T4
	A1B4
	4.36
	5.58
	6.28
	7.00
	7.77
	9.09
	10.03
	10.34
	10.62

	T5
	A1B5
	4.65
	5.52
	5.80
	6.44
	7.11
	8.20
	9.20
	9.41
	9.90

	T6
	A2B1
	4.58
	6.87
	8.30
	10.90
	12.43
	12.97
	14.27
	14.63
	14.86

	T7
	A2B2
	4.93
	5.81
	7.08
	9.75
	11.87
	12.09
	12.97
	13.08
	13.45

	T8
	A2B3
	4.38
	5.59
	6.50
	9.58
	10.91
	11.89
	12.52
	12.93
	12.95

	T9
	A2B4
	4.84
	5.60
	6.24
	9.41
	10.47
	11.12
	11.89
	12.16
	12.38

	T10
	A2B5
	4.79
	5.51
	6.06
	7.56
	9.85
	10.55
	11.03
	11.63
	11.74

	T11
	A3B1
	4.55
	6.28
	7.40
	8.89
	11.37
	12.27
	13.04
	13.46
	13.89

	T12
	A3B2
	4.59
	5.55
	6.54
	8.14
	9.57
	10.86
	11.68
	11.98
	12.22

	T13
	A3B3
	4.47
	5.58
	6.48
	7.35
	8.87
	9.55
	10.54
	11.06
	11.26

	T14
	A3B4
	4.51
	5.25
	6.10
	7.09
	8.23
	8.54
	9.37
	10.30
	10.67

	T15
	A3B5
	4.52
	5.05
	5.57
	6.39
	7.28
	7.93
	8.31
	8.87
	9.06

	T16
	A4B1
	4.35
	5.82
	6.64
	7.24
	9.08
	10.05
	10.46
	10.79
	11.34

	T17
	A4B2
	4.60
	5.53
	6.36
	7.03
	7.94
	8.88
	9.75
	10.02
	10.21

	T18
	A4B3
	3.77
	5.11
	6.09
	6.87
	7.75
	8.26
	8.86
	9.35
	9.50

	T19
	A4B4
	4.03
	5.07
	5.69
	6.57
	7.22
	7.82
	8.25
	8.74
	9.03

	T20
	A4B5
	4.07
	4.54
	5.40
	5.75
	6.72
	7.21
	7.88
	8.10
	8.23

	SE (m) ±
	0.184
	0.077
	0.045
	0.060
	0.098
	0.106
	0.094
	0.117
	0.117

	C.D at 5 %
	NS
	0.230
	0.134
	0.178
	0.292
	0.316
	0.280
	0.350
	0.349


                     DAT- Days After Transplanting; NS-Non-Significant, Pooled mean: Mean of the two subsequent years (2020 and 2021) data
Table 3: Effect of different salinity levels on scion to stock ratio in brinjal varieties grafted on Solanum torvum

	Factors
	Treatment Details
	Scion to stock ratio (Pooled mean)

	
	
	20 DAT
	40 DAT
	60 DAT
	80 DAT
	100 DAT
	120 DAT
	140 DAT
	160 DAT
	180 DAT

	Factor A: Grafts

	A1
	Phule Arjun grafted on Solanum torvum
	1.037
	1.076
	1.007
	1.003
	0.973
	1.012
	1.040
	1.023
	1.028

	A2
	Phule Harit grafted on Solanum torvum
	1.044
	1.125
	1.151
	1.244
	1.318
	1.233
	1.196
	1.175
	1.155

	A3
	Krishna grafted on Solanum torvum
	0.982
	0.975
	0.938
	0.953
	1.032
	1.050
	1.065
	1.060
	1.043

	A4
	Manjari Gota grafted on Solanum torvum
	0.922
	0.938
	0.991
	1.027
	1.039
	1.062
	1.083
	1.057
	1.036

	SE (m) ±
	0.022
	0.015
	0.010
	0.010
	0.006
	0.007
	0.006
	0.007
	0.007

	C.D at 5 %
	0.066
	0.045
	0.031
	0.028
	0.019
	0.020
	0.018
	0.020
	0.020

	Factor B: Salinity levels

	B1
	0 dS m-1 
	1.023
	1.101
	1.050
	1.065
	1.138
	1.156
	1.160
	1.127
	1.115

	B2
	2.00 dS m-1 
	1.040
	1.016
	1.018
	1.054
	1.086
	1.095
	1.110
	1.077
	1.063

	B3
	3.00 dS m-1 
	0.956
	0.998
	1.008
	1.052
	1.072
	1.087
	1.085
	1.084
	1.066

	B4
	4.00 dS m-1 
	0.979
	1.013
	1.015
	1.117
	1.092
	1.069
	1.061
	1.044
	1.043

	B5
	5.00 dS m-1 
	0.984
	1.015
	1.018
	0.997
	1.066
	1.044
	1.064
	1.061
	1.041

	SE (m) ±
	0.025
	0.017
	0.012
	0.011
	0.007
	0.008
	0.007
	0.007
	0.008

	C.D at 5 %
	NS
	0.050
	NS
	0.032
	0.021
	0.023
	0.020
	0.022
	0.022

	A x B: Interactions

	T1
	A1B1
	1.109
	1.133
	1.006
	1.103
	1.087
	1.092
	1.077
	1.031
	1.033

	T2
	A1B2
	1.069
	1.090
	1.007
	1.125
	1.043
	1.063
	1.076
	1.045
	1.030

	T3
	A1B3
	1.050
	1.064
	1.016
	0.971
	0.915
	1.013
	1.057
	1.064
	1.086

	T4
	A1B4
	0.951
	1.033
	1.024
	0.945
	0.945
	0.965
	0.976
	1.004
	0.995

	T5
	A1B5
	1.009
	1.059
	0.984
	0.874
	0.878
	0.953
	1.017
	0.972
	0.999

	T6
	A2B1
	1.009
	1.245
	1.205
	1.170
	1.256
	1.197
	1.221
	1.194
	1.177

	T7
	A2B2
	1.091
	1.115
	1.139
	1.129
	1.286
	1.198
	1.165
	1.137
	1.151

	T8
	A2B3
	0.969
	1.088
	1.144
	1.230
	1.274
	1.268
	1.211
	1.191
	1.159

	T9
	A2B4
	1.076
	1.087
	1.112
	1.471
	1.343
	1.274
	1.192
	1.141
	1.136

	T10
	A2B5
	1.074
	1.093
	1.155
	1.219
	1.432
	1.227
	1.193
	1.211
	1.153

	T11
	A3B1
	0.999
	1.028
	0.959
	0.983
	1.139
	1.187
	1.181
	1.161
	1.155

	T12
	A3B2
	0.972
	0.920
	0.926
	0.944
	1.050
	1.079
	1.108
	1.073
	1.038

	T13
	A3B3
	0.971
	0.963
	0.912
	0.939
	1.011
	1.037
	1.047
	1.065
	1.018

	T14
	A3B4
	0.995
	0.978
	0.943
	0.968
	1.021
	0.985
	1.040
	1.038
	1.042

	T15
	A3B5
	0.975
	0.989
	0.951
	0.934
	0.942
	0.961
	0.952
	0.963
	0.964

	T16
	A4B1
	0.976
	0.998
	1.030
	1.004
	1.072
	1.149
	1.162
	1.125
	1.094

	T17
	A4B2
	1.027
	0.941
	1.000
	1.018
	0.965
	1.042
	1.093
	1.054
	1.034

	T18
	A4B3
	0.837
	0.879
	0.963
	1.069
	1.090
	1.030
	1.028
	1.015
	1.002

	T19
	A4B4
	0.894
	0.952
	0.983
	1.084
	1.059
	1.053
	1.039
	0.993
	0.999

	T20
	A4B5
	0.878
	0.919
	0.982
	0.959
	1.011
	1.035
	1.095
	1.097
	1.050

	SE (m) ±
	0.050
	0.034
	0.023
	0.021
	0.014
	0.015
	0.014
	0.015
	0.015

	C.D at 5 %
	NS
	NS
	NS
	0.064
	0.042
	0.045
	0.040
	0.044
	0.045


     DAT- Days After Transplanting; NS-Non-Significant, Pooled mean: Mean of the two subsequent years (2020 and 2021) data
3.1. Effect of different salinity levels and grafts on diameter of rootstock (mm)
In the pooled mean, among the varieties that were grafted onto Solanum torvum, significantly the maximum diameter of rootstock was found in Krishna at 40, 60 and 80 DAT (5.69, 6.83, and 7.93 mm,
 respectively), Phule Arjun at 100, 120,140, 160 and 180 DAT (8.87, 9.87, 10.52, 11.06 and 11.38 mm, respectively). While, the minimum diameter of rootstock was found in Phule Harit at 40 and 60 DAT (5.21 and 5.94 mm); Manjari Gota at 80, 100, 120, 140, 160 and 180 DAT (6.53, 7.44, 7.94, 8.34, 8.90 and 9.32 mm, respectively). Although, diameter of the rootstock was found significant during early stage but it was not clearly indicated differences among the different grafts due to the increased uniform growth of scion and rootstock. Brinjal varieties produced significant amount of xylem sap when the plant was cut off after considerable growth at the time of grafting. This xylem sap is greatly influenced by rootstock even in scion cultivars, is known to contain relatively high concentrations of minerals, organic substances and plant hormones such as cytokinins and gibberllins
 which influence the rootstock to absorb the water and nutrients from the soil due to improved nutrients supply resulting in good growth of grafted plants was confirmed in earlier studies by Bletsos et al. (2003). Similar results reported by Yetisir and Sari (2003) in water melon; by Chao and Yen (2013) in cucumber; Al-Harbi et al. (2017) in tomat, 
Kumar et al. (2024) and Sindhuja et al. (2024) in in 
brinjal. Plant compatibility at grafting has also been influenced by their diameter (Bogoescu et al. 2009 and Doltu et al. 2013) which had values of 2-3 mm both at scion and rootstock, thus ensuring a perfect cover of the grafting area and a continuing vascularisation. Among the different levels of salt concentrations, the maximum diameter of rootstock was observed in control treatment at 40, 60, 80,100,120,140,160 and 180 DAT, (5.81, 7.02, 8.50, 9.48, 10.37, 10.85, 11.48 and 11.98 mm, respectively). Among the treatment combinations, Krishna grafted on Solanum torvum at 60 and 100 DAT (7.61 and 9.99 mm, respectively); Phule Harit grafted on Solanum torvum at 80 and 140 DAT (9.33 and 11.69 mm, respectively); Phule Arjun and Krishna grafted on Solanum torvum at 120 DAT (11.07 mm); Phule Arjun grafted on Solanum torvum at 160 and 180 DAT (12.49 and 12.84 mm) grafted on S. torvum 
under control conditions were recorded significantly the maximum diameter of rootstock. Whereas, significantly, the minimum diameter of rootstock was recorded in the Phule Harit grafted on Solanum torvum at 60 DAT (5.28 mm,); Manjari Gota grafted on Solanum torvum at 80, 100, 120, 140, 160 and 180 DAT (6.01, 6.60, 6.96, 7.20, 7.39 and 7.84 mm, respectively) with 5 dS m-1. Krishna grafted on Solanum torvum exhibited the highest rootstock diameter at 3.00 dS m⁻¹ at 60 and 80 days after transplanting (6.98 mm and 7.83 mm, respectively). Phule Arjun grafted on Solanum torvum showed maximum rootstock diameter at 3.00 dS m⁻¹ in 100, 120, and 140 days after transplanting (9.13 mm, 9.97 mm, and 10.45 mm, respectively). Phule Harit grafted on Solanum torvum showed maximum rootstock diameter at 3.00 at 160 days after transplanting (10.87 mm) and Phule Arjun grafted on Solanum torvum excelled at 3.00 dS m⁻¹ (11.19 mm) at 180 days after transplanting, was proved to be maximum for diameter of the rootstock. Despite the fact that it was just 40 days after transplanting, the salinity levels on various grafted plants were affected due to altering the nutrient absorption from the soil to the plant. This could be due to the fact that grafted plants were initially subjected to stress following the grafting operation resulting in reduced metabolic and growth characteristics during the early stages of development. These results are in conformity with the findings of Motosugi et al. (1987) in Apple trees, Fernandez-Munoz (1999), Okubo et al., (2000) in pear trees, Papadakis et al. (2007) in cherry.
3.2. Effect of different salinity levels and grafts on diameter of scion (mm)
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Figure 1. Measurement of diameter of scion of grafted brinjal plant
With respect to pooled mean, among the varieties that were grafted onto Solanum torvum, was found significantly the maximum diameter of scion in Phule Arjun at 20 DAT (4.72); Phule Arjun and Phule Harit at 40 (5.87); Phule Harit at 60, 80 100, 120,140, 160 and 180 DAT (6.83, 9.44, 11.11, 11.72, 12.54, 12.88 and 13.08 mm, respectively). This result agreed with past findings of Lang et al. (2020), Bletsos et al. (2003), Curuk et al. (2009), Kumar et al. (2016), Al-Harbi et al. (2017), Kumar et al. (2024) and Sindhuja et al. 
(2024). Among the different levels of salt concentrations, the maximum diameter of scion was observed in control treatment at 40, 60, 80, 100, 120, 140, 160 and 180 DAT (6.36, 7.34, 9.07, 10.82, 11.77, 12.58, 12.93, and 13.34 mm, respectively). The minimum diameter of scion was observed in higher level of concentration i.e. 5 dS m-1 at 40, 60, 80, 100, 120, 140, 160 and 180 DAT (5.15, 5.70, 6.53, 7.74, 8.47, 9.11, 9.50 and 9.73 mm, respectively). Among the interactions, Phule Harit grafted on S. torvum 
at 40, 60, 80, 100, 120, 140, 160 and 180 DAT (6.87, 8.30, 10.90, 12.43, 12.97, 14.27, 14.63 and 14.86 mm, respectively) with control was recorded significantly the maximum diameter of scion. At 40 days after transplanting, Phule Arjun grafted on S. torvum performed best at 3.00 and 5.00 dS m⁻¹, while Phule Harit grafted on S. torvum was superior at 4.00 dS m⁻¹. At 60 days after transplanting, Phule Arjun grafted on S. torvum performed best at 3.00 and 4.00 dS m⁻¹, while Phule Harit grafted on S. torvum was superior at 5.00 dS m⁻¹. At 80,100, 120, 140, 160 and 180 days after transplanting, Phule Harit grafted on S. torvum performed best at 3.00, 4.00 and 5.00 dS m⁻1. Whereas, significantly the minimum diameter of scion was recorded in the Manjari Gota grafted on S. torvum at 40, 60, 80, 100, 120, 140, 160 and 180 DAT (4.54, 5.40, 5.75, 6.72, 7.21, 7.88, 8.10 and 8.23 mm, respectively) with 5 dSm-1. The result of the present investigation is in accordance with the finding of Unlukara et al. (2008) in eggplant and Nirmal (2017). The reduction in stem diameter is often observed due to salinity effect which might be due to reduction in DNA content resulting in reduced cell division and expansion (Wignarajah et al., 1975).
3.3. Effect on scion to stock ratio

With respect to pooled mean, among the varieties that were grafted onto S. torvum, significantly, the maximum scion to stock ratio was found in Phule Harit at 20, 40, 60, 80 100, 120,140, 160 and 180 DAT (1.044, 1.125, 1.151, 1.244, 1.318, 1.233, 1.196, 1.175 and 1.155, respectively). While, the minimum scion to stock ratio was found in Manjari Gota grafted onto S. torvum at 20, 40 DAT (0.922 and 0.938); Krishna grafted onto S. torvum at 60, 80 DAT (0.938 and 0.953); Phule Arjun grafted onto S. torvum at 100, 120,140, 160 and 180 DAT (0.973, 1.012, 1.040, 1.023 and 1.028, respectively). Among the different levels of salt concentrations, the maximum scion to stock ratio was observed in control treatment at 40, 100, 120, 140, 160 and 180 DAT (1.101, 1.138, 1.156, 1.160, 1.127 and 1.125, respectively) and in 4 dSm-1 at 40 DAT (1.117). The minimum scion to stock ratio was observed in 5 dSm-1 
at 80, 100, 120, 160 and 180 DAT (0.997, 1.066, 1.044, 1.044 and 1.041, respectively); 3 dS m-1 at 40 DAT (0.998) and 4 dSm-1 at 140 DAT (1.061). Among the treatment combinations, Phule Harit grafted onto S. torvum with 4 dSm-1 at 80 and 120 DAT (1.471 and 1.274); Phule Harit grafted onto S. torvum with 5 dSm-1 at 100 and 160 DAT (1.432 and 1,211) and Phule Harit grafted onto S. torvum with control at 140 and 180 DAT (1.221 and 1,177) grafted on S. torvum was recorded significantly the maximum scion to stock ratio. Phule Harit grafted onto S. torvum at 60, 100, 120, 140, 160 and 180 DAT at 3.00 (1.230, 1.274, 1.268, 1.211, 1.191 and 1.151, respectively), 4.00 (1.471, 1.343, 1.274, 1.192, 1.141, and 1.159, respectively) and 5.00 dS m-1 (1.219, 1.432, 1.227, 1.193, 1.211 and 1.136, respectively) was proved to be maximum for scion to stock ratio. Whereas, significantly the minimum scion to stock ratio was recorded in the Phule Arjun grafted on S. torvum with 5 dS m-1 at 80, 100 and 120 DAT (0.874, 0.878 and 0.953, respectively) and Krishna grafted on S. torvum with 5 dS m-1 140, 160 and 180 DAT (0.952, 0.963 and 0.964, respectively). According to Lee and Oda (2003), grafted plants exhibit different vegetative growth responses due to rootstock vigour and rootstock-scion compatibility. A critical aspect of grafting is having a good graft union and graft compatibility, which is determined by the scion and rootstock combination (Kawaguchi et al., 2008). Due to limited vascular continuity and water translocation, Tai et al. (2004) observed stunted growth and subsequent death in all Capsicum/Solanum heterografts. These findings are supported by Oda et al. (2005), who reported that low hydraulic conductance causes a reduction in water and nutrient transport to the scion.
3.4. Effect on survival percentage (%)

The effects of grafts, salinity, and their interaction on survival percentage were found to be non-significant. However, pooled data revealed that all varieties grafted onto Solanum torvum showed the highest survival percentage (98.75%). Among the different levels of salt concentrations, the maximum survival percentage (100%) was observed in the control and at 2 dS m⁻¹. Regarding the interaction effects, most varieties grafted onto Solanum torvum exhibited a 100 per cent survival rate under salinity levels of 0, 2, 3, 4, and 5 dS m⁻¹.
Table 4: Effect of different salinity levels on survival percentage (%) in brinjal varieties grafted on Solanum torvum
	Factors
	Treatment Details
	Survival percentage (%) Pooled mean

	A1
	Phule Arjun grafted on Solanum torvum
	98.75

	A2
	Phule Harit grafted on Solanum torvum
	98.75

	A3
	Krishna grafted on Solanum torvum
	98.75

	A4
	Manjari Gota grafted on Solanum torvum
	98.75

	SE (m) ±
	1.282

	C.D at 5 %
	NS

	B1
	0 dS m-1 
	100.00

	B2
	2.00 dS m-1 
	100.00

	B3
	3.00 dS m-1 
	98.44

	B4
	4.00 dS m-1 
	96.88

	B5
	5.00 dS m-1 
	98.44

	SE (m) ±
	1.434

	C.D at 5 %
	NS

	T1
	A1B1
	100.00

	T2
	A1B2
	100.00

	T3
	A1B3
	93.75

	T4
	A1B4
	100.00

	T5
	A1B5
	100.00

	T6
	A2B1
	100.00

	T7
	A2B2
	100.00

	T8
	A2B3
	100.00

	T9
	A2B4
	100.00

	T10
	A2B5
	93.75

	T11
	A3B1
	100.00

	T12
	A3B2
	100.00

	T13
	A3B3
	100.00

	T14
	A3B4
	93.75

	T15
	A3B5
	100.00

	T16
	A4B1
	100.00

	T17
	A4B2
	100.00

	T18
	A4B3
	100.00

	T19
	A4B4
	93.75

	T20
	A4B5
	100.00

	SE (m) ±
	2.868

	C.D at 5 %
	NS


NS- Non-significant, Pooled mean: Mean of the two subsequent years (2020 and 2021) data
4. CONCLUSION

Grafting compatibility can be measurable by checking scion and rootstock diameter, scion to stock ratio and survival percentage. The resistance to biotic and abiotic factors, yield and fruit quality of grafted plants is purely depending on graft compatibility of scion and rootstock. The present study highlights the influence of grafting parameters, salinity levels, and their interactions on the growth and survival of brinjal varieties grafted onto Solanum torvum. Among the varieties, Phule Arjun grafted onto Solanum torvum performed best, particularly under moderate salinity levels (3 dS m⁻¹), exhibiting superior rootstock and scion diameters, scion-to-stock ratio, and survival percentage. For optimal growth and performance, Phule Arjun grafted onto Solanum torvum is recommended at salinity levels of up to 3 dS m⁻¹. This combination ensures enhanced nutrient absorption and physiological compatibility, leading to improved plant vigor, making it suitable for cultivation in regions with moderate salinity stress.
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