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I 

ABSTRACT 

T h e soil compaction has t o be monitored c a r e f u l l y to minimize 

I ts d t r e o t a n d i n d i r e c t e f feo ts on p l a n t growth and t h e society as a 

whole, t o avo id u n n e c e s s a r y loosening of soil, and to de termine t h e 

o o r r e c t combinat ions of f i e l d condi t ions and tools f o r maximizing 

e n e r g y use e f f i c i e n c y . Soil d r y dens i ty p rov ides d l reo t Informat ion 

on t h e level of soil oompaotion. The most oommonly used soil core 

method beoomes t e d i o u s a n d labour In tens ive when t h e samples must 

be cot leoted f rom deep soli p ro f i l es . The d i f f i cu l t i es In in situ 

d e t e r m i n a t i o n of d r y d e n s i t y necessi ta te a l t e r n a t e methods be 

d e v e l o p e d f o r t h e above p u r p o s e s . T h e r e f o r e , th is s t u d y was aimed 

a t d e v e l o p i n g bulk d e n s i t y - c o n e Index -mois tu re content models f o r 

t w o se lec ted soils in S r i L a n k a namely Reddish Brown E a r t h (R8E) 

and Reddish Brown Lata so I (RBL) , so t h a t , those models oould be used 

t o s a v e t ime and money s p e n d on f u t u r e s tudies on soil oompaotion or 

t i l l a g e . 

A t r a c t o r - m o u n t e d , h y d r a u l i o a l l y - o p e r a t e d penet rometer was 

d e v e l o p e d and used to ool leot oone Index data . A oomputer -based 

data aoqu ls i t ion system was deve loped and used to oolleot oone Index 

va lues a t 1 om d e p t h I n t e r v a l s . Soil samples were colleoted from 

u n d i s t u r b e d , randomly selected looatlons In eaoh seleoted soil . In t h e 

l a b o r a t o r y t h e soils w e r e oompaoted in a mould to var ious levels a t 

d i f f e r e n t mois ture c o n t e n t s and t h e oone Index values were r e o o r d e d . 

S e v e r a l mathematical models w e r e f i t t e d to these data and t h e model 

t h a t r e p r e s e n t s a soil was selected by stat ist ical means. 



II 

In t h e f i e l d bulk d e n s i t y , moisture oontent and oone Index data 

w e r e t a k e n f r o m places w h e r e t h e samples f o r l abora tory analysis had 

been oo l leoted . T h e bulk d e n s i t y and moisture content data were 

o b t a i n e d f rom oore samples. Soil bulk dens i ty va lues were calculated 

f o r t h e mo is tu re o o n t e n t a n d oone Index data obta ined in t h e f ie ld 

us ing t h e seleoted model f rom t h e labora tory s t u d y . These values 

w e r e p lo t ted a g a i n s t t h e o b s e r v e d bulk densi ty values to v e r i f y 

p r e d l o t l o n by t h e seleoted model. 

T h e t y p i o a l g r a v e l l y s u b hor izon of t h e RBE was found at a 

d e p t h of 10 om f rom t h e s u r f a o e at t h e f ie ld exper imenta l s i te . 

Beoause of t h e t e x t u r a l d l f f e r e n o e , above Invest igat ion had to be 

c a r r i e d o u t f o r t h e s e t w o l a y e r s separa te ly . The RBL had a uniform 

t e x t u r e d soil p r o f i l e . 

All t h e models oons ldered In t h e labora tory s t u d y g a v e high R2 

( c o e f f i c i e n t of d e t e r m i n a t i o n ) va lues <R 2 >0.80). The model seleoted f o r 

t h e topsol l l aye r of t h e RBE olosely pred io ted t h e bulk dens i ty from 

cone Index a n d moisture oonten t data . The model seleoted f o r t h e 

g r a v e l l y subsoi l hor izon of t h e RBE u n d e r p r e d l o t e d soil bulk d e n s i t y . 

T h e model seleoted f o r t h e RBL s l igh t ly u n d e r p r e d l o t e d soil bulk 

d e n s i t y . 

T h e I n v e s t i g a t i o n demonst ra tes t h a t t h e model seleoted fo r t h e 

subsoi l hor izon of t h e Reddish Brown Ear th cannot be used. This 

may be due t o high g r a v e l oontent In t h a t hor izon. T h e r e f o r e , 

f u r t h e r I n v e s t i g a t i o n has t o be o a r r l e d out with a l a rger sized oone. 




