
Chapter 5 

with Model IA indicate that an additional acre-foot of water in January and in 
May is worth Rs 560 and Rs 490, respectively. An addition of only 10,000 
acre feet of water in January results in a 10 percent increase in total output 
and produces a much different cropping pattern as is shown by Model IB of 
Table 5.14. In addition to large quantities of sugarcane and vegetables (sim
ilar to IA), over 55,000 acres of wheat and oilseeds occur in Solution IB.  

The significance of the timing of irrigation water supplies leads to several 
other important conclusions. First, it emphasizes the contribution that tube
wells can make in supplying even relatively small amounts of water during 
critical months. This could come about through the mining of underground 
water within the region (provided the groundwater is of usable quality when 
mixed with canal water) or from tubewells in the Indus flood plain as pro
posed in Chapter 7. Second, the time factor illustrates the importance of 
developing strains of certain crops that have varying planting and maturity 
dates. With more flexible production seasons, some of the difficulties of 
unequal supplies of water can be overcome. Third, the results indicate the 
costly results of canal closures. Keeping closure time at a minimum is 
extraordinarily important to the farmers of the region, and the development 
of crop varieties that can stand high moisture tension, i.e.,long intervals 
between irrigation, would be a further aid in solving this problem.  

At this point, it is necessary to discuss the sensitivity of Solution IA to the 
price and water coefficients used in the analysis. Table 5.18 shows that a 
number of crops have water requirements and prices that are approximately 
equal. The year-long crops of sugarcane and orchards are one such example, 
and wheat, oilseeds and winter vegetables are another. Relatively small 
changes in the price or water coefficients, or in the planting dates of these 
activities result in solutions that are quite different than the production pat
tern of Model IA. Hence, solution IA should be regarded as only one of sev
eral possible ways to use scarce resources efficiently. For while it is clear 
from Table 5.18 that certain low-valued crops such as gram will be excluded 
from almost any solution, these average data are not sufficiently precise to 
choose meaningfully between a number of different crops in both the kharif and 
rabi seasons. In addition, this similarity of coefficients means that the com
bination of crops and livestock that maximizes revenue will vary between farms 
and villages because of relatively small differences in yields, soils, etc.  
Therefore, it is very unlikely that there can be "one" best cropping pattern for 
all farms of the region.  

Closely associated with coefficient sensitivity is the idea of "second -best", 

or less than optimal, solutions. A feature of linear programming is that it 
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