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ABSTRACT 

T h e main o b j e c t i v e o f th i s s tudy was t o cha rac te r i ze the s o i l 

h y d r a u l i c p r o p e r t i e s of the t h r e e dra inage assoc ia t ions in Reddish 

Brown Earth (RBE) s o i l s , namely RBE w e l l d ra ined so i l s , RBE i m p e r f e c t l y 

d ra ined s o i l s and L o w Humic Gley so i l s . The main p r o p e r t i e s 

c h a r a c t e r i z e d were i n f i l t r a t i o n , s o r p t i v i t y , sa tura ted and unsatura ted 

h y d r a u l i c c o n d u c t i v i t y , and w a t e r r e t en t ion cha rac t e r i s t i c s . 

Resu l t s from th is s tudy showed a v e r a g e s teady i n f i l t r a t i o n r a t e s 

f o r WD, ID and LHG as 1.9, 0.6, and 0.3 cm/hr r e s p e c t i v e l y . Based on 

i n f i l t r a t i o n c h a r a c t e r i s t i c s t h e w e l l dra ined RBE s o i l s showed optimum ' 

s u i t a b i l i t y f o r su r face i r r i g a t i o n methods w h i l e impe r f ec t l y dra ined 

RBE s o i l s and LHG so i l s showed s u i t a b i l i t y and marginal s u i t a b i l i t y f o r 

su r face i r r i g a t i o n methods r e s p e c t i v e l y . 

T h e mean sa tu ra ted hyd rau l i c c o n d u c t i v i t i e s of WD, ID, and LHG 

s o i l p r o f i l e s w e r e 2.1, 0.6, and 0.4 cm/hr ( i . e . 0.51, 0.15, and O.09 m/day) 

r e s p e c t i v e l y . T h e r e f o r e , LHG s o i l s may need v e r y c l o s e l y spaced dra ins 

t o dra in the s o i l f o r the c u l t i v a t i o n o f o the r f i e l d c rops which may 

not be economical . Though the r educ t ion in sa tura ted hydrau l i c 

c o n d u c t i v i t y a long the p r o f i l e was no t s ign i f i can t , i t is p robab le tha t 

the unde r ly ing l a y e r s w i l l l i m i t the v e r t i c a l d ra inage . 

The unsatura ted h y d r a u l i c c o n d u c t i v i t i e s reached an o rder o f 

magni tude o f 10~3 to 10" 5 m/day at a mois ture content l i t t l e be low the 

o b s e r v e d f i e l d capac i t i e s and i t reached even be low 10~9 m/day when 

the mois tu re content r eached nea r ly 75% dep le t ion of the a v a i l a b l e 

wa te r . 

S o i l w a t e r r e t e n t i o n r e l a t i o n s h i p s were near ly ho r i zon ta l beyond 

a suc t ion o f 300 kPa (nea r ly 3000 cm w a t e r ) which also cor responded t o 
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r e l a t i v e l y h i g h e r mois ture con ten t s ranging from 16.4 t o 24.7 cm/m. 

A v e r a g e f i e l d capac i t i e s o f WD, ID, and LHG up to the depth o f 

0.6 m were 25.4, 27.2, and 27.4 cm/m r e s p e c t i v e l y . The a v e r a g e 

permanent w i l t i n g po in t s o f WD, ID, and LHG were 17.3, 19.2, and 18.5 

cm/m r e s p e c t i v e l y . F i f t y p e r c e n t d e p l e t i o n o f a v a i l a b l e wa te r occu r r ed 

b e t w e e n 100 and 300 kPa w h i l e 75% dep l e t i on occur red be tween 300 and 

500 kPa matr ic suc t ion . 

T o t a l p o r o s i t i e s ( o r the sa tu ra t ion mois ture con ten t s ) were 

n e a r l y t he same f o r WD and ID and showed cons ide rab ly h ighe r v a l u e s 

than LHG. Macro p o r o s i t y o f RBE s o i l s were obse rved t o be low. In 

pa r t i cu la r , LHG showed l e s s amount o f macro pores than- WD and ID. 

On the o t h e r hand micro p o r o s i t i e s we re near ly the same f o r ID and 

LHG and v a r i e d c o n s i d e r a b l y f rom WD. 

F i e l d a i r capac i t i e s of RBE and LHG s o i l s were even less than 

the c r i t i c a l v a l e s o f 10% i n most cases . P o o r f i e l d a i r capac i ty 

t o g e t h e r w i th l ow sa tu ra ted hyd rau l i c c o n d u c t i v i t y of under ly ing 

l a y e r s may cause the r i sk o f r educ t i on in ae ra t ion due t o temporary 

w a t e r l o g g i n g even in RBE w e l l d ra ined so i l s . T h e r e f o r e , quick 

d i s p o s a l o f sur face wa te r i s e s sen t i a l during p r o l o n g e d r a in fa l l . 

A s imple mathematical model was used to demonst ra te how s o i l 

hydrau l i c p r o p e r t i e s c o u l d be used as a t oo l f o r p lanning and 

management o f i r r i g a t i o n sys tems e f f i c i e n t l y . 




