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(I)  INTRODICTION 

Tli is  project  l ias to do witl i  one of the fundamental  physical  

propert ies of the soil ,  namely,  i ts  moisture and air-supplying 

powers.  Without these two factors in adequate supply,  no soil ,  how­

ever high i ts  nutrient status and general  suitabil i ty for crop prod­

uction,  is  of any use agriculturally.  Hence,the modern at t i tude 

towards increasing crop yields is  to set  the moisture and air  

relat ions r ight f irst ,  before adding ferti l izers.  To quote P.Hardy 

(1);  "A completely satisfactory soil  should contain adequate amounts 

of both freely moving air  and water at  al l  t imes,  and should drain 

rapidly after showers." The two factors are inter-dependant;obviously 

so,when one considers the anaerobic conditions result ing from the 

water- logging of the soil .  The anaLative abil i ty of a soil  to lose a 

large part  of i ts  moistvre by drainage,  also affects i ts  profi le 

eg.  The pouzolisat ion process and the swampy peat formation process;  

both representing extremes in the draining abil i ty of the soil  and 

i ts  parent material .  

The moisture (and air)  content of the soil  depends primarily on 

the intensity anu extent of the rainfall ,  of course,  but sett ing this 

aside,  i t  is  largely dependant on the physical  porosity of the soil .  

There are other factors,  such as the extent of evaporation,  run-off,  

t ranspirat ion and the many other ways in which water may be lost  

before i t  ever reaches the soil .  

The usual measure of the porosity is  the pore-space; the per­

centage of the total  volume that  is  unoccupied by soil  material .  

(Found from, the real  and apparent specific gravities .)  The macro-,or 

non-capil lary,  pores,  are those which can lose their  water under the 

force of gravity alcne.  The remainder of the pores,  the micro-,  or 

capil lary pores,  hold water against  gravity.  . :hus,the non-capil lary 

ment in any one direction.  ,  



poresare t l ie cr iteria of drainage and aeration,  whilst  the capil lary 

pores are the important ones from, the standpoint of water supply to 

the plant .  

Tlie method by which moisture is  held in the capil lary pore-space 

has at tracted considerable at tention,  and the early view that  i t  was 

held solely in capil laries of varying size (Capillary-tube hypothesis 

of Briggs (21 . ) ,  has been modified considerably,(By Bouyoucos,  Zunker,  

Lebedeff and others.)  and the present view is  based on energy relation­

ships and the analogy of water f low to heat flow.(Buckingham^3).)  

Lately,  Puri  (4) reverts to the capillary-tube hypothesis .  

I t  is  in the relative proportions of the two types of pore-space,  

that  the part icle size comes into importance.  Non-capillary pore-space 

depends on the amount of fair ly large particles present (Sand and 

aggregates) ,  whilst  i t  is  the clay fraction that  is  of importance in 

determining the capil lary pore-space.  Puri  (4),  has drawn attention to 

the importance of the size distr ibution within the clay fract ion.  He 

considers the"ultra-clay" analysis of fundamental  value in soil  physicg 
* 

and soil  chemistry.  

Hie non-capillary pore-space decides the rate of water percolat iai  

once the water has penetrated the surface of the soil . (There may be a 

surface skin present to stop infil trat ion) Baver,  Quoting Shuaacher(6) 

s tates that;  "the content of non-capil lary pores largely defines the 

rate of water percolation through a uniform soil  column." Hie main 

point  of interest  l ies in the defini tion of the non-capil lary pore-

space,  Hiat  is  to say,  what is  the l imiting size of porefand henee,  

part icle size) that  is  necessary for free drainage and good aeration? 

Hie evaluation of this was the main object  of the experiment,  in 

which sand of groups of varying particle size was used,  in an attempt 

to define a "freely draining sand".  


