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Abstract
Total a s  well a s  d iffe ren t form s o f  Al in th e  m ajo r soil series o f  th e  ru b b e r  g ro w in g  soils o f S o u th  India w e re  assessed . W ide 
varia tion  in th e  to ta l as w elt a s  in th e  d iffe ren t fo rm s o f  Al a n d  in th e  Al sa tu ra tio n  p e r c e n t w as reco rd e d  b e tw e e n  series. 
S ignificant n e g a tiv e  co rre la tio n  b e tw e e n  pH a n d  Al sa tu ra tio n  p e r c e n t w as reco rd ed . A m ong th e  m ajo r e ig h t series h igh  Al 
sa tu ra tio n  w as re c o rd e d  in V ijayapuram , T h iruvanchoor, K anjirappally , T h rik k an n am an g al a n d  Lahai se rie s  in d ica tin g  th e  
n ecess ity  o f  re p le n ish in g  th e s e  soils w ith  c a tio n s  fo r im p ro v in g  th e  fertility  a n d  p ro d u c tiv ity  o f  th e s e  soils.

Introduction
In India, th e  trad itio n a l b e lt  o f ru b b e r  cu ltiv a tio n  is c o n fin e d  to  a  n a rro w  tra c t  in th e  w e s te rn  s id e  o f  th e  W este rn  G hats 
m ain ly  in Kerala a n d  K anyakum ari d is tr ic t o f  Tamil N ad u . T h e  so ils o f  th is  tra c t  a re  h igh ly  w e a th e re d  acid  soils w ith  pH 
ranging from  4.5 -6 .0 . T h ese  soils w ere  charac te rized  as  p e r  m o d e rn  soil taxonomy in to  62 soil series o f  w h ich  51 w e re  u n d e r 
Ultisois, n in e  u n d e r  incep tiso ls a n d  tw o  u n d e r  Entiisols(N6SS&LUP,999). In acid  m ineral soils o f tropical c lim ate  regions, th e  
h ig h  a lu m in u m  (Al) c o n te n t ,  a s so c ia te d  to  h ig h  a c id ity  a n d  lo w  fertility , is o n e  o f  th e  m ain  c o n s tra in t  fo r  ag ric u ltu ra l 
p ro d u c tio n  (McLean, 1965).

Materials and Methods
H o rizo n  w ise  so il s a m p le s  w e re  c o lle c te d  fo rm  e ig h t  m a jo r  so il se r ie s  viz., K an jirap p ally  (C lay ey -sk e le ta l, kao lin itic , 
isoh y p erth e rm ic ,U stic  K andihum ults) V ijayapuram  (Clayey, kaolinitic , iso h y p erth e rm ic , Ustic K andihum ults), Lahai (Clayey, 
k a o lin itic  iso h y p e r th e rm ic ,  U stic  K a n h a p lo h u m u lts ) , T h iru v a n c h o o r  (C layey-ske le ta l, k ao lin itic , iso h y p e r th e rm ic , Ustic 
K anhaplohum ults), V azhoor (Clayey-skeletal, kaolinitic, iso h ypertherm ic , Ustic K anhaplohum ults), T hrikkannam angal (Clayey- 
s k e le ta l ,  k a o lin i tic ,  i s o h y p e r th e r m ic ,  U s tic  K a n d ih u m u lts ) ,  K u n n a th u r  (C layey , k a o lin itic ,  I s o h y p e r th e rm ic ,  U stic  
K an h ap lohum ults) a n d  P anachikkad  (Clayey-skeletal, kaolinitic  iso o h y p erth e rm ic , Ustic K anhaplohum ults) a n d  th e  fo rm s o f 
Al a n d  Al sa tu ra tio n  p e rc e n t w e re  assessed . Total Al w as d e te rm in e d  by  HCL-HF m e th o d  a s p e r  H ossner (1996) a n d  e s tim a te d  
colorim etrically  w ith  a lu m in o n , a n d  th e  in ten sity  o f  th e  co lo red  com plex  w as  m ea su re d  a t 535 n m  (Hsu ,1963; Jay m an  an d  
S lvasubfam hancam ,1974). E x ch an g eab le  Al w as e s tim a te d  b y  leach in g  th e  soil w ith  un  b u ffe red  IM  KCI In th e  ra tio  l.iO  
(M cL ean,1965). E x trac tab le  Al in th e  soil w as e x tra c te d  w ith  n o rm a l a m m o n iu m  a c e ta te  (pH 4.8) in th e  ra tio  1:10 a n d  
eq u ilib ra tin g  th e  soil su sp en s io n  fo r 2 hrs (M cLean,1965). N on e x ch a n g ea b le  Al w as ca lcu la ted  as th e  d ifference  b e tw e e n  
e x trac tab le  Al a n d  e x ch a n g ea b le  Al. So lub le  Al w as e s tim a te d  b y  ex trac tin g  th e  soil w ith  0.01 M CaCI^ (soil so lv en t ra tio  1:2.5) 
a n d  sh a k in g  fo r 5 m in u te s  a n d  th e  A! in th e  e x tra c t w as e s tim a te d  co lorim etrically  by  a lu m in o n  m e th o d . Effective cation  
e x ch a n g e  cap ac ity  w as d e te rm in e d  by su m m atio n  o f  e x c h a n g ea b le  Na, K, Ca, Mg a n d  Al in th e  IM  KCI ex trac t (Reeuwijk,1993). 
A lum inum  sa tu ra tio n  p e rc e n t w as e x p ressed  as p e r c e n t  to  th e  ECEC.

Results and Discussion
Form s o f Al In th e  Ap h orizon  Is p re se n te d  in Table. 1. W ide varia tion  in to ta l Al ran g in g  from  2.0 to  6 .0  p e r  c e n t  w as o b se rv ed  
in th e  su rface  h o r iz o n . . No reg u la r p a tte rn  w as o b se rv ed  in th e  d istrib u tio n  o f  e x ch an g eab le  Al E xchangeable  Al w as h igh  
in Lahai, P an ach ikkad , T h iruvanchoor, a n d  V ijayapuram  a n d  low  in V azhoor a n d  K unnathur series. So lub le  Al ra n g ed  from  
1.13 to  6 .38 p p m  b e tw e e n  series. So lub le  Al w as fo u n d  to  b e  h ig h  in th e  su b su rface  layers co m p ared  to  th e  su rface  layer. 
Lower so lub le  Al In th e  su rface  layer m ig h t b e  d u e  to  th e  p re sen c e  o f o rg an ic  m atter. E xtractable Al values ra n g ed  from  1.67 
to  8 .20  cm o l/k g  in th e  su rface  horizon .. In V ijayapuram , Vazhoor, K anjirappally, T h rik k an n am an g al a n d  K u n n a th u r series 
e x tra c ta b le  Al w as h ig h er in th e  low er horizons th a n  in th e  su rface  layer. A m ong th e  series, low  e x trac tab le  Al w as reco rd ed  
in V azhoor series. In all th e  p e d o n s  th e  a m o u n t o f A! e x tra c te d  by IM NH^OAc b u ffered  a t  pH 4.8 w as h ig h er th a n  th e  A' 
ex tra c te d  by  IM KCI, w h ich  in d ica te  th a t  ex trac tab le  AP* includes e x ch an g eab le  Al a n d  so lub le  Al (OH)j a n d  th e  hydroxy 
Al m o n o m ers  o r p o ly m e rs . N on ex ch a n g ea b le  Al is a sso c ia ted  w ith  o rg an ic  m atter, in terlayer Al a n d  hydroxy Al po lym ers. Nc 
reg u la r p a tte rn  w as o b se rv ed  in th e  d is trib u tio n  of n o n -e x ch a n g ea b le  Al in th e  profiles. T he va lues ra n g ed  from  0.97 cm o  
/kg  in  K u n n a th u r series to  5 .56 cm ol/kg  in lahai series in th e  su rface  layer.
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T ab le l: Forms of Al in the surface (Ap) horizon.

Series
Total

Al
(%)

Soluble
Al

(ppm )

Exch>l Extr.AI NonExc.AI ECEC
Al

saturatlon(% )
pH

(H ^ )C m olA g

VIjayapuram 3.8 5.63 2.20 3.89 1.19 3.06 71.90 4/46
Thiruvanchoor 22 5.S0 227 6.11 3.84 3.49 65.04 5.02
Vazhoor 2.0 3.50 0 3 5 22Q 1.65 1.41 39.01 5 3 8
Kanjirappally 42 5.75 1.76 4.44 2.68 2 3 3 7 5 5 4 4.61
Lahai 5£ 3.25 2.64 8.20 5.56 3.03 87.13 4.71
Thrikknnamar>gal 6.0 6.38 1.65 3.61 1.96 2 3 4 70.60 5.04
K unnathur 3.8 1.13 0.70 1.67 0.97 3.20 21.88 5.20
Panachikkad 4.2 2.75 2.50 4.20 1.70 431 58.00 5.40

Effective ca tio n  e x ch an g e  capacity  ra n g ed  from  1.41 cm ol/kg In V azhoor series to  4.31 cm ol/kg  In P an ach ik lo d  series in th e  
su rface  soil. The su rface  layers h a d  g e n era lly  low er Al sa tu ra tio n  p e r  c e n t  a n d  th e  va lues in c reased  w ith  d e p th .  V alues 
ra n g ed  from  21.88 p e rc e n t  in K u n nathur series to  87.13 p e rc e n t  in Lahai series. pH ra n g ed  from  4.58 to  5 .40 a n d  w ith  in th is 
pH range, significant n e g a tiv e  co rre la tion  b e tw e e n  pH a n d  Al sa tu ra tio n  p e r c e n t w as recorded(F igure  1). T h e  h ig h e r  th e  Al 
sa tu ra tio n , th e  m o re  th e  so ils will b e  d e f ic ie n t in Ca, Mg a n d  K. In K u n n a th u r, V azhoor a n d  P an ach ik k ad  se ries  t h e  Al 
sa tu ra tio n  w as less th a n  60.0 p e r c e n t  in th e  surface  a n d  subsu rface  horizons, w hite  in th e  re st o f th e  series viz., VIjayapuram , 
T h iru v an ch o o r, K anjirappally, T h rik k an n am an g al a n d  Lahai th e  Al sa tu ra tio n  w as h ig h  in d ica tin g  c learly  th e  n e c e ss ity  o f 
rep len ish ing  th e  e x ch an g e  com plex  w ith  ca tio n s viz., Ca, Mg an d  K fo r m ain tain ing  th e  fertility a n d  productiv ity  o f th e s e  soil.
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