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Abstract 

Since holding size in Pakistan’s mountainous Northern Areas is minute, the aim has been to maximize 

production per unit of area per season. Forage production and availability were affected by sole 

cropping vs. intercropping of forage legumes with cereals. To obtain early and good yields on small-holdings 

under severe winter conditions, compatible fodder crops can be planted in mixture to produce high fodder 

yields with good quality. Leguminous dwarf fodders like berseem can be mixed with oats, rye grass, brassicas 

etc. A deep-rooted crop like lucerne provides high quality hay for winter-feeding and can be mix-planted with 

shallow rooted crops like oats, rye, barley or brassicas. Lucerne was row-planted at 30 cm, which permitted 

inter-cultivation and seeding with oats, barley, rye in the autumn and maize during summer, thereby 

maximizing yields per unit area. Similarly under-cropping of lucerne, red clover, berseem, shaftal, or vetch in 

the orchards resulted in superior quality fodder, improved soil fertility, and subsequently enhanced fruit 

yields and quality. Future research should include evaluating the potential for suitable cash cropping, 

promoting intercropping of potential fodder crops and improving the nutritional content of animal diets, for 

example, with alfalfa and fodder oats. Non winter - dormant, improved alfalfa as a sole crop was much more 

productive than local landraces commonly grown in the region while the intercropping of alfalfa with cereals 

such as oats, barley, and maize was 2-3 more productive and superior in quality than the sole crops. The 

quality of forage produced was also superior to the sole cereal crops of oats, barley, and maize. The improved 

forage production techniques also provided fodder during deficit periods. Vegetable crops such as tomatoes 

and ginger are fairly well suited to mountain agriculture from a production standpoint and intercropping of 

tomatoes with maize provided US$ 2500 per hectare ginger with maize provided US$ 9773 per hectare, and 

soybean with maize provided US$ 1613 per hectare while tomatoes as a sole crop provided US$ 1356 per 

hectare, but they are subject to a relatively limited or volatile market. Market evaluation is likely to be an 

important part of determining if the introduction of alternative cash crops is warranted. 

 


