
CHANGES IN SOIL STRUCTURE AS AFFECTED 3Y RA IN 

INTRODUCTION 

Aggregate size distr ibution determinations have long been 

recognized as a means of evaluating soil  structure in relation 

to plant growth. The soil  aggregates must have a certain degree 

of stabil ity to be of value. The purpose of this study was to 

examine the change in stability of aggregates and percentage 

of organic matter in the soil  during part  of the period of change 

between the two ecological equilibrium states represented by 

the bamboo and cultivation on the New Far m nearby. 

The whole of the New F arm was originally covered by bamboo 

planted about 1920 and the major soil  type is River Estate Fine 

Sand. (Chenery (1)).  This soil  is a f ine sand of alluvial origin 

and is described as an immature ground-water Podzol (Higgins (2)) 

and frequently suffers from impeded drainage. Some data on the 

upper portions of the profile are given in Appendix I .  

This study had the original purpose of examining the effects 

of cult ivation of the soil  under bamboo. The method of clearing 

the bamboo used on the New Farm north of the Churchill-Roosevelt  

Highway was bulldozing out the roots,  which, as i t  involves a 

great deal of earth moving, would make i t  difficult  to obtain 

results of partial  clearing and cultivation on the soil .  Therefore 

an area that had not been under cultivation for a long time was used. 

A new method for estimating the stabili ty of soil  aggregates,  

based on work by McCalla (3) has been put forward. This has been 

named the "Drip Test".  

An attempt was made, in conjunction with Harvie,  to adapt 

the method of Torstensson and Ericksson (4) for determination of 

pore space using a 90.8 ml. volume core and water in the manometer.  

I t  was concluded that an insufficient degree of reproducibili ty 

could be obtained and the attempt was abandoned. The use of me.oury 

— as a manometrI C  —  
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as a manometric f luid was not tried owing to shortage of t ime. 

An attempt to use the volume of "crater" excavated by 

fal ling drops of water on a surface clod was given up owing to 

the difficulty of interpreting the results.  

SURVEY OF TH E RELEVANT LITERATURE 

(a) The Soil  :  

'The soil  was named River Estate Pine Sand by Chenery 

and was studied by Piggott  (5) and Higgins. They reported i t  

showed a low permeability to water and expressed the opinion that 

rice was the only practical crop on the New Farm because of that 

and because of the poor external drainage. However these 

conclusions may have been influenced by the fact that 1951 was a 

very wet year.  

Weatherly (6) has described the bamboos and the conditions 

under them. 

(b) The Drip Test :  

In the minutes of the Soil  Science Society Proceedings 1948 (l)  

the proportion of laboratories doing soil  examination in the United 

States,  out of two hundred assessed, studying soil  aggregate 

stabil ity was given as fif teen percent.  Two-thirds of this 

fraction used the fall ing drop method of McCalla.  Both McCalla 

and Smith and Geruda (8) find the number of drops required to 

force a clod through a sieve. Their methods, in common with the 

method suggested below,are easier to relate theoretically to field 

conditions than the vert ical shaking of soil  aggregates on sieves 

under water as described by Bryan (9) or other methods based on 

the mechenical attri t ion of aggregates by collision with other 

aggregates or metal .  Since this mechanical at tri t ion does not 

occur under field conditions to any great extent except with intense 

mechanical cultivation, and then under a great variety of conditions 

-  not obtainable -


