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circumstances and one which would p.-rmanently reverse the downward trend 
in production which has resulted from waterlogging and salinity.  

Deep field and collecting drains should always serve the double purpose 
of disposing of saline wastes and of providing deep, well-aerated root zones.  

Water Quality Evaluation 

Tf a water is to be used for irrigation, it is deserving of a careful chemical 
analysis to make possible estimates of how it can be used most effectively.  
From analyses for each ion expressed in milligram equivalentsper liter (me./l), 
it is a simple matter to calculate leaching, or drainage, requirements and to 
estimate, also, the amount of gypsum which should be applied to maintain 
permeability and high production.  

Ghulam Mohammad has pointed to a weakness in the Revelle Report in that 
emphasis was placed on total salinity with a neglect of the significance of bi
carbonate in the precipitation of calcium and the resulting higher sodium per
centages. He regards it as probable that many groundwaters which the Panel 
recommended as suitable for irrigation would result in low soil permeability 
and high alkalinity unless mixed with large quantities of canal water or used 
with heavy applications of gypsum. Because of insufficient canal water, the 
necessity of gypsum, and the costs of development, he recommends the elimina
tion of tubewell installations over the Punjab and Bahawalpur, and undoubtedly 
elsewhere, except where sodium and bicarbonate concentrations are found to 
be low relative to calcium and magnesium. On the other hand, many waters 
that are now unsuitable for irrigation because of high bicarbonate can be 
successfully used by additions of gypsum. Reference will be made in a subse
quent paragraph to the nature of the experimental evidence which led the Panel 
to regard 1.25 me./l of residual sodium carbonate in irrigation waters as 
"probably safe". Workable gypsum deposits are available in Pakistan and 
experimental evidence exists in Pakistan which shows that notable benefits of 
gypsum applications have resulted even in some of the canal-irrigated land.  
Hausenbuiller, et al [6, pp. 357-364] note that while power and machinery for 
mixing gypsum with water maybe expensive, applications of the finely powdered 
material directly to the land is practical.  

Ghulam Mohammad refers to statements byHanson, Bower and Williams on 
advantages of maintaining subsurface waters within the lower root zone if care 
is taken to insure that adequate salinity control is exercised. Although it is 
true that water may be effectively stored in the deeper root zone, as in the 
polders of Holland where salinity is not usually a problem, the dangers of 
extending the concept to some of the irrigated lands of Pakistan are obvious.


