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Abstract 
Grape (Vitis vinifera L.) is economically the most important fruit crop grown in the world. It is native to the Mediterranean region and can withstand varied conditions. This paper aimed to find out suitable grape varieties, soil and micro climatic conditions for propagation and extension in semi-arid subtropical and dry temperate Mountainous valleys of the Hindu-Himalayan Range. 
The data were collected using questionnaire method during summer (May-July) 2018 to identify suitable grape varieties. A total of one hundred thirteen soil samples were collected at a depth of 0.3 m. Soil tests i.e., pH, electrical conductivity, soil micro and macro nutrients/elements like sodium, nickel, iron, cadmium, calcium, chromium, lead, potassium, manganese, zinc, magnesium and copper, were analyzed using Atomic Absorption Spectrophotometry technique and other standard protocols. 
Three demonstration plots were developed based on climatic and edaphic factors. Once the grapes plants reach a specific height, the pillars for support were constructed. Trainings were arranged for the local farmers. The grape varieties were distributed among the local community and farmers of Ex-FATA regions.      
The morphological data of different grape varieties were taken, including Plants Height, Flag Leaf Area and Internodes Length in centimeter. Grapes fruit data were recorded and analyzed at all three demonstration plots. It included the assessment of vitamin C (ascorbic acid), reducing and non-reducing sugars, pH, electrical conductivity, iron, sodium, zinc, copper, calcium and magnesium concentrations. Grape biochemical contents were also determined that includes sugar contents, salicylic acid, indole-3-acetic acid, total phenolic & flavonoid contents, total antioxidant capacity and 2,2-diphenyl-1-picryl-hydrazyl free radical scavenging assay. 
All the collected were statistically analyzed using Pearson correlation, Analysis of Variance (ANOVA), Regression Analysis, Detrended Correspondence Analysis (DCA), Canonical Correspondence Analysis (CCA) and Structural Equation Modeling (SEM). 
Initially, the successfully grown grape varieties were identified as Crimson Seedless, Alpanso, Superior, Tarkaya Tarlkalyn, Red Globe Seedless, Thomson Seedless, Flame Seedless, Oval Red and Round Black (each with 100% survival rate) followed by NARC-Black (92.85% survival), King Ruby (83.33% survival), Perlette (76.47 % survival), Sultania-C (66.67% survival), Early Green Seedless (50% survival) and Autumn Royle (20% survival). 
The maximum number of grape bunches per plant was reported higher in the NARC-Black, Perlette, Sultania-C, King Ruby, Alpanso, Red Globe Seedless, Thomson Seedless, Crimson Seedless, Autumn Royle, Early Green Seedless, Flame Seedless and Round Black varieties. Regression and canonical correspondence analysis showed that the grape plant growth, survival percentage and fruit production are significantly affected by internode length, the number of bunches per plant, soil pH, electrical conductivity, magnesium, nickel, potassium, sodium, iron, cadmium, mean annual temperature and precipitation in the studied regions. The structural equation modeling revealed that the climate, soil, and plant height significantly impact grape plant survival and fruit production.   
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[bookmark: _Toc88338854]Figure 1: Structural Equation Modeling of the Grape survival and fruit production in relation to climate, soil and plant height. 
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