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A bstract
T ypical pedons deveIop>ed on different geomorphic conditions nam ely h ill and upper ridges, residual h ill, pediments, 
undulated p la in  with hum m ocks, intervening basin and v a lle y  in  Rubber Research Station, Pad iyo o r representing 
north eastern upland zone o f K era la  v^ere studied for their morphology and pedochem ical characteristics, together 
with assessment o f  their potential for rubber cultivation. T h e  so ils in  genera! were moderately deep to very deep 
and they had sub-angular b lo cky surface horizons and weak angular to sub-angular b lo cky sub-surface horizons. 
T h e  so ils  contained higher amounts o f c lay  fractions irrespective o f geomorphic conditions. T h ^  c la y  content in 
so ils o f  upper ridges varied from 48 to 70  per cent w hile  in  so ils o f  low lands/valley, it range between 32 to 70  per 
cent. Despite the high c la y  content, the so ils were w ell drained with good so il-w ater-air relationship indicating 
favourable edaphological property for rubber cultivation. T h e  so ils were strongly acid ic  and considerably high in 
organic matter contents that showed a decreasing trend with depth. Per cent base saturation of the soils was low 
to moderate ( 1 7  to 76 % )  and the cation ••• \change capacity ( C E C )  o f the soils was low. varied from 5.4 to 15.0 cmol 
(p+)/kg suggesting that they are subjec; • very rapid decline in fertility demanding specific management measures 
to m aintain so il fertility. The presence o f 1 ;1  layer silicate  c lays (kaolinite) and oxides o f  Fe and A 1 in the clay 
fraction indicates poor release of nutrients through m ineral weathering to meet the demands o f rubber for rapid 
growth and high yield.
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Introduction
A lth o u g h  ru b b e r (Hevea brasiliensis) g ro w s o ve r 

w id e  areas o f  the h u m id  tro p ics in  K e ra la , g e o g rap h ica l 
segregation o v e r a range o f  e n v iro n m e n ts is co m m o n 

( K r is h n a k u m a r ,  1 9 8 9 )  a n d  a d a p ta tio n  lo  p a r t ic u la r  

e c o lo g y  a n d  s o i l  c o n d i i io n s  is  a ls o  f r e q u e n t ly  

encountered. P e rfo rm a n c e  and e co n o m ic  v ia b ilit y  o f  

rub b er ca n  be se v e re ly  restricted  w here v e ry  a c id  peal, 

ro c k y  parent m a te ria l is  present and due to undulated

to p o g ra p h y, s o il e ro s io n  an d  lo w  n u trie n t s u p p ly in g  
cap acity  (B en n am a, 19 6 3 ; Esh ett and O m u e ti, 1989). The 

p e rfo rm an ce o f  ru b b e r p la n tatio n s is  d ire c tly  related to 

the c h a r a c te r is t ic s  o f  the s o ils  in f lu e n c in g  the plant 

g ro w th  (K h a rc h e  et a!., 19 9 5 ; B h a tta c h a ry y y a  et ai. 
19 9 8 a  and 19 9 8 h ; S a tis h a  et al.. 2 0 0 2 ). S o il  form ing 

f a c t o r s  a n d  a n t h r o p o g e n ic  a c t iv i t ie s  g o v e r n  l i ie  

interpretation o f  s o ils  for o p tim u m  land  use p lan n in g , 

conservation o f  so il resources and agrotechnology transfer
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(Y a d a v . 2 0 0 2 ). N o rth  eastern u p la n d  zo n e  o f  K e ra la  

o c c u p ie s  c o n s id e ra b le  a re a  u n d e r ru b b e r w h e re  the 

p erform ance o f  rub b er is  not sa tisfacto ry. T h e  R e g io n a l 

R u b b e r R e se arch  Sta tio n , P a d iy o o r  represents the s o ils  
o f  th is zone. V ir t u a lly  no  in fo rm a tio n  is  a v a ila b le  about 

the s o ils  o f  th is area and hence, in  th is paper, w e report 

d etailed  m o rp h o lo g ica l and p e d o ch e m ica l ch aracte ristics 

o f  eight representative so il p ro file s d evelo ped on different 

geom oi-phic co n d itio n s, together w ith  assessm ent o f  their 
potential for rubber cu lt iv a tio n .

M a t e r ia ls  a n d  M e t h o d s

F o u r  p e d o n s ( P 1 - P 4 )  o c c u r r in g  on u p p e r r id g e s / 

re sid u a l h il ls  and fo u r pe d o n s (P 5> P 8 ) ly in g  in  lo w la n d s/ 

p la in /v a lle y  in  the R e g io n a l R e se a rc h  Sta tio n , R u b b e r 
R esearch Institute o f  In d ia  ( R R II) ,  P a d iyo o r, N o rth  K e ra la  

w ere se le cte d  fo r the stud y. T h e  re se a rch  sta tio n  is  
situated at 75® 3 6 ’ E  lo n g itu d e  an d  1 1 "  58' N  latitud e at 
an e le v a tio n  o f  2 0  to 8 0 m  ab o ve m sl. T h e  stud y area 
has w a rm  h u n li^  s u b 'tro p ic a l c lim a te . It is  in flu e n ce d  
b y  the southw est m o n so o n  fro m  M a y  to Sep tem b er and 

the northeast m o nso o n fro m  O cto b e r to A p r il.  T h e  total 
an n u al ra in fa ll ra n g in g  fro m  2 5 0 0  to 3 4 0 0  m m , recorded 

in  a lm o st a ll  the m onths but the d istr ib u tio n  is  uneven. 

Total ra in y  d a y s in  the y e a r ave rag e s to 1 2 2 .  T h e  re la tiv e  
h u m id ity  re m a in s  v e ry  h ig h  throughout the y e a r v a ry in g  

fro m  80 to 9 4  p e r ce n t. A m b ie n t  te m p e ra tu re s are 
u n ifo rm ly  h ig h  a ll  the y e a r  ro u n d , e xce p t d u r in g  the 

harm attan m o n th s (D e c e m b e r -  J a n u a ry ). T h e  m ean 
m a x im u m  and m in im u m  an n u al tem perature ranges fro m  

28 .9  to 3 6 .6  ° C  and 18 .3  to 2 3 .5  ° C  re sp e c tiv e ly , w h ile  

m ean an n u a! s o il tem perature at 5 c m  s o il  depth ( 1 4 3 0  

hrs 1 S T )  v a rie s  fro m  3 0 .4  to 4 4 .8  ®C. T a b le  I  sh o w s the

a g ro -c lim a t ic  data fo r R e g io n a l R e se a rch  Sta tio n , R R I I ,  

P a d iy o o r o v e r a  p e rio d  o f  f iv e  years.

H o r iz o n -w is e  s o il sa m p le s o f  a ll  e ig h t p r o f ile s  w ere 

co lle cte d , a ir -d r ie d  fo r three d a y s , cru sh e d  an d  s ie v e d  (2  
m m  m esh). T h e  processed so ils  w ere an a lyse d  fo r partic le  

s iz e  d istr ib u tio n  b y  in te rn atio n a l pipette m eth od  (S in g h , 

19 8 9 ). O rg a n ic  carb o n , p H , ca tio n  e x c h a n g e  c a p a c ity  
( C E C )  a n d  e x c h a n g e a b le  c a t io n s  w e re  d e te rm in e d  

fo llo w in g  the standard  m ethods ( B la c k , 19 6 5 ). C a lc iu m  
a n d  m a g n e s iu m  w e re  e s t im a t e d  u s in g  a n  a t o m ic  
a b so rp tio n  sp ectro pho to m eter, w h ile  N a  an d  K  w ere 

estim ated  b y  the f la m e  e m is s io n  spectrophotom etry.

R e s u lt s  a n d  D is c u s s io n

P e d o g e n ic  d e ve lo p m e n t o f  s o ils  co rre sp o n d s to the 
g e o m o r p h o lo g ic a l  t y p e s  in  th e  s t u d y  a r e a . T h e  
g eo m o rp h o lo g ica l units id e n tifie d  w ere h ill/re s id u a l h ills ,  
pe d im e n ts, und ulated  p la in , in te rv e n in g  b a s is  an d  v a lle y  
(T r ip a th y  et al., 19 9 6 ). T h e  s ite  an d  m o rp h o lo g ic a l 
c h a r a c t e r is t ic s  o f  th e  s o i l s  d e v e lo p e d  o n  th e s e  
g e o m o rp h o lo g ica l u n its  are d e scrib e d  in  T a b le s  2  and 3.

T h e  so il^  in  g e n e ra l w ere m o d e ra te ly  deep to v e ry  

d e e p  ( 1 7 0  c m  d e p th ) a n d  w e ll d r a in e d  w it h  ra p id  

p e rm e a b ility . T h e  m o rp h o lo g ic a l c h a ra c te rs  in d ic a te  

h ig h ly  le a ch e d  su rfa ce  h o riz o n  e s p e c ia lly  s o il p ro file s  

o f  u p p e r  r id g e s  a n d  d is t in c t  h o r iz o n a t io n  w it h  
d iffe re n tia tio n . T h e y  h ad  m o d e ra te ly  d e ve lo p e d  su b - 

an g u la r b lo c k y  su rface h o rizo n s and w e a k a n g u la r to su b - 

a n g u la r b lo c k y  su b -su rfa c e  h o riz o n s. T h e  co n siste n ce  

o f  s o i l s  d id  n o t  v a r y  m u c h  b e tw e e n  th e  p e d o n s  
irre sp e cti v e  o f  g e o m o ip h ic  co n d itio n s. C o n s is te n c e  w as 

v e ry  fr ia b le  to fr ia b le  w he n m o ist, an d  s lig h t ly  s t ic k y  

and s lig h t ly  p la stic  u n d er w et co n d itio n . T h e  co nsistence

Table I. A gr(x lim atic  dutji Tor Regional R u b b er R esearch Station, Padiyoor, N orlh K era la  (2000*2004)

Nkwh Mean

nMximuni

Mean

miivmum

temperature

CC)

Mcun

relative

humidity

(%)

Mi!un

total

monthly

rainfall

(mm)

Mean 

number 

o f  rainy 

days

M ean soil 

len^)crature 

( ^ ( 5 a n  

depth •1430lifs 

1ST)

temperature

("O

Januan' 34.8 19.5 82.6 16 1 40.5

Fcbiuiry 35.2 20.8 87.8 3 0.8 42

March 36.6 22 86.6 3.5 0.3 44.8

•\pril 35..S 23.5 89.2 140 7 42.5

May 33.9 23.4 90.3 142.5 10.8 38.9

June 30.6 22.3 94.3 807.9 24.3 31.4

July 28,9 22.1 94.2 761.8 26.8 30

August 2S9 22.1 93.4 646.1 22.5 31

Scpienibcr 3 21.9 92.5 180,4 10.3 35.8

iViobcr 21 8 94 515.9 15.3 34

Novo(i\boi' 33.7 21.1 90.7 92.5 3.3 38.8

lX \ 'e n ^ r 33.9 18.3 79.5 31 0.3 39



TuU e 2. Site characteristics o f typical pedons

Soils Geomorphology P aren t

m aterial

Topography EITectlve 

soil depth

Drainage

dass

Erosion

class

Pcdon 1 Hill and ridges Basaltic Moderately Moderately well moderate
gibbsite steep deep

Pedon 2 Hill and Basaltic steep Moderately well severe
Elongated gibbsite deep
ridges

Pedon 3 Residual hili Basaltic steep Moderately well severe
gibbsite deep

P edon4 Residual hill Basaltic steep Moderately well severe
with plateau gibbsite deep

Pedon S Plain with Basaltic gently deep Moderately moderate
hummocks gibbsite well

Pedon 6 Intervening Alluvium very gently deep well slight
basin

Pedon? Undulated Basaltic gently Moderately well slight
plain/lower gibbsite deep
ridges

Pedon 8 Plain with Alluvium neatly level deep well slight
valley

Table 3. M orphological characteristics o f the soils

H orizon D epth Texture G ravel Structure C onsbtence C a y  cutans
(a n ) (% ) Dry Moist Wet

Pedon 1. Hill and upperridges
A1 0-17 gc 57.2 flsbk sh fr ss sp -

Bti 17-55 gc 53.1 flsbk sh fr S ssp pytn
Bt2 55-75 gc 60 flabk sh fr sp pytn
C 75-f laterite rock

Pedon 2. Hill with elongated ridges
A1 0-13 gc 51.1 m2sbk sh fr sp ■
A2 13-33 gc 48.5 m2sbk sh fr sp •
Btl 33-52 gc 61.5 flabk sh fr sp pytn
Bi2 52-77 gc 67.4 m2sbk sh fr sp pym
C 77+ laterite rock

Pedon 3. Residual iiill with pediments .

Ap 0-12 c 47.2 m2sbk sh fr ss sp .

B tl 12-36 gc 514 flsbk sh vfr ss sp .

Bt2 36-77 c 47.3 flabk sh fr ss sp pytn
C 77+ laterite rock

Pedon 4. Residual hill with plateau
A1 0-14 c 35.7 flsbk sh fr ss sp -

Btl 14-30 gc 48.9 m2sbk sh vfr sp pytn
Bt2 30-57 c 46.2 flabk sh fr sp pytn
C 57+ parent rock

Pedon S. Undulated plain with hummocks .

Ap 0-16 c 28.5 m2sbk h fr sp .

Bti 16-34 c 30.2 flsbk sh fr sp .

Bt2 34-91 c 46.5 flabk sh fr sp .

Bt3 91-130 c 44.1 flabk h fr sp -

Pedon 6. Intervening basin
Ap 0-13 scl 31.7 c3sbk sh fr sp .

Btl 13-39 gsci 6 1 7 m2sbk sh fr *p -

Bt2 39-60 gsci 56.8 m2sbk sh fr sp -

Bt3 60-134 gscI 70.6 mZshk sh fr sp •



l\\hx'licniiad chiirucieri:■ationof rubber s<fils

Pi\!on 7. U>werndecN/plain
W O-IO c 32.8 m2sbk sh fr ss sp .
Btl 10-28 gc 58.4 m2sbk .sh vfr ss sp .
Btl :s-5 9 gc 61.2 flabk sh fr sp .
Bi2 59-95 gc 70.6 flabk sh v fr sp pytii

iVdoil S. Plain with vailc>
\p 0-13 c 39 fisbk sh vfr
Btl I3-2S gc 55-1 flabk sh fr ,
Bi: 2S-44 gc 48.7 m2abk sh fr .
Bi3 44-S7 gc 63 fiabk sh fr pyln
Bt4 S7-165 sc 63.5 flabk sh fr

ind icated a good s o il-w a te r -a ir  re la tio n sh ip  in  these so ils . 

T h is  is  ad v a n ta g e o u s fo r e a r ly  e sta b lish m e n ts o f  the 

rubber trees.

T a b le s  4  an d  5 s h o w  p h y s ic o -c h e m ic a l an d  io n  

L’ xchange properties o f  the so ils . T h e  s o ils  o f  u p p errid g es 
contained  h ig h e r content o f  g ra v e l co m pared  to those

fro m  lo w la n d s /v a lle y .  T h e  s o i ls  c o n ta in e d  h ig h e r  

am o u n ts o f  c la y  fra ctio n s irre sp e c t iv e  o f  g e o m o rp h ic  

co n d itio n s. T h e  c la y  content in  s o ils  o f  up p er rid g es 
v a rie d  fro m  4 8  to 7 0  per cen t w h ile  in  s o ils  o f  lo w la n d s/ 
v a lle y , it  ranged  betw een 3 2  to 7 0  p e r cent. D e s p ite  the 
h ig h  c la y  content, the s o ils  w ere  w e ll d ra in e d . T h is  w as

I'uMc 4. I*hvsico-chcniical characteristics o f the sd ls

IK'pth

uth)

I’an ic le  distrihuU on (% ) 

Sami Sil( G uy

Soil

texture

Soil ratios pH

S ill/c lay  Q ay /day+ sil(

EC

(d&^)

O rganic

Carbon

{%)
PcdiNi 1. Hill and upper ridges
0-17 21 14 60 gc 0.23 0,81 5 0.094 2.6
17-55 17.5 13 65 gc 0.2 0.83 5.1 0.067 2.38
55-75 19 11.5 66 gc 0.17 0.85 4.9 0.032 2.2

Pedon 2. Hill wiih elongated ridges
0-13 31 6.5 58 gc 0.11 0.9 5.1 0.057 2.8
13-33 24 6 65 gc 0.09 0.92 5.1 0.027 1.79
33-52 25 6 66 gc 0.1 0.86 5 0.033 1.2
52-77 23.5 6.5 68 gc O.l 0.91 5.1 0.034 0.89

Pcdon 3. Residual hill with pediments
0-12 26 6 62 c 0.06 0.94 5.1 0.05 3.58
12-36 28.5 4 63 gc 0.07 0.94 5 0.034 3.36
.^•77 22.5 3 70 c 0.04 0.96 4.9 0.025 3.08

Pedon 4. Residual hill with plateau
0-14 33 iO 48 c 0.21 0.83 5.2 0.05 J 2.5
14-30 32,5 9.5 50 gc 0.17 0.S4 5.3 0.046 2.44
.>0-57 37 8.5 50 c 0.19 0.85 4.8 0.032 2.39

Podon 5. Undulated plain with hummocks
0-lb 17.8 13 63.5 c 0.2 0.83 5.4 0.033 2.01
16-34 15 11 70 c 0.16 0.86 5 0.033 1.7
.'4-9! 14.6 (I 68.5 c 0.18 0.85 4.9 0.033 1.62
91-130 16 12 70.5 c 0.19 0.84 4.8 0.035 0.6

Pedon 6. Intervening basin
0-13 46,5 19 31.8 scl 0.6 0.63 5.1 0.073 1.87
13-39 49,6 10 35.7 gscl 0.28 0,78 5.1 0.033 1.82
39-60 36,7 17 42.4 gscl 0.51 0.66 5.1 0.03 1.79
00-134 41.6 9,1 44.8 gscl 0.26 0.79 5.1 0.028 1.3

Podon 7, lA>wi'r ridgcs/plain
0-10 13 48 c 0,27 0.83 5.3 0.049 1,82
10-28 35 11 52 gc 0.21 0.83 4.8 0.039 1.58
2S-59 28,5 10 59 gc 0.2 0.79 4.7 0.037 1,22
59-95 33 10 52 gc 0.21 0.83 4.8 0.036 0.67



0-13 32 10 50 c 0.2 0.83 5.5 0.05 1.87
13-28 29 6.5 58 gc 0.11 0.9 5.2 0.038 1.82
28-44 30.5 8 54 0.15 0.87 5 0.035 1.62
44-87 30 9 56 pt 0.17 0.85 4.8 0.048 1.03
87-163 25 5 61.5 )>C 0.08 0.92 4.8 0.03 0.56

Tabtc 5. Ion exchange properties a n d  base saturad 'on o f  th e  so-ls
Depth C EC

(cm) (cmo1(p+)/kg)

C E C /

Clay

ratio

F, 'changeab le cations (c ra o i(p + )/l^  

C a ld u m  Magnesium Potassium Sodium

P ercen t

Base

satu ration

Pedon 1. Hill and vppa ridges
0-17 « 0.133 1.73 1.04 0.24 0.27 38
17-55 7.5 0.115 0.84 0.62 0.22 0.26 26

55-75 8.5 0.129 0.::3 0.43 0.2! 0.25 17

Pedon 2. Hill with elongated ridges
0-13 8.5 0.M 7 2.')4 1.13 0.26 a 2 4 51
13-33 7.8 0.12 1.26 0.59 0.21 a 2 9 38
33-52 9 0.141 1 64 1.48 0.15 0.28 39
52-77 10.5 0.154 211 1,6 0.18 0.3 43

Pedon 3. Residual hil) with pediments
0-12 8 0.129 Z2 1.17 0.32 a29 49

12-36 12 0.12 1.69 0.86 a 2 i 0 2 44

36-77 7.8 0.111 2.04 1.14 0.14 0.19 39

Pedon 4. Residua) hill with plateau
0-14 15 0.3 5.08 1.5 0.45 0.25 48

14-30 8.9 0.178 lAl 1.05 0.38 0.26 49

30-57 10.5 0.219 1.75 1.45 0.26 0.26 35

Pedon 5. Undulated plain with hummocks
0-16 9.7 0.139 2.98 3.23 0.35 0.35 71

16-34 10.2 0.161 1.08 0.71 0.18 0.23 22

34-91 14 0.231 1.34 0.74 0.21 0.23 18

91-130 10.1 0.157 1.07 0.6 0.15 0.28 21

Pcdon 6. intervening basin
0-13 9,3 0,292 . .̂41 1.13 0.26 0.24 54

13-39 7.8 0.182 1.39 2.04 0.21 0.39 50
39-60 3.7 0.114 1.95 0.S8 0.12 0.17 76
60-134 5.4 0.155 0.66 0.33 0.12 0.23 25

Pcdon 7. Lower ridges/plain
0-10 85 0.173 Z4 1.05 a 3 i 029 69
10-28 7 i 0.144 1.69 U 0.26 a28 50
28-59 8 0.167 (.44 1.2 0.24 0.22 54
59-95 7.7 0.16 1.83 0.55 0.19 0.22 48

Pedon 8. Plain with valley
0-13 9.5 0.164 4.47 1.43 031 0.22 72
13-28 9 0.18 2.19 2.44 0.36 0.34 59
28-44 8.2 0.152 1.33 1.59 0.23 0.28 42
44-87 8 0.151 1,36 1.33 0.17 0.27 39
87-163 7.2 0.117 1.36 0.79 0.16 0.27 36

a favourable ed ap hological property fo r rubber cultivation. 
T h e  a b s e n c e  o f  h a rd  p a n s  c o u p le d  w ith  d e e p  s o il  
e sp e c ia lly  in  p ro files o f  lo w lan d  provides adequate rooting 

v o lu m e  fo r the tap root syste m  o f  the ru b b er plant. In  
ad d itio n , these p ro v id e  the s o ils  w ith  a  great c a p a c ity  to 

store m o istu re, a  p re re q u is ite  fo r grow th and s u r v iv a l o f  

cro p s d u rin g  the d ry  season (E shett, 19 8 7 ). S in c e  the

a b ility  o f s o ils  to retain  m o isture a lso  depends upon the 
am ount o f  c la y  and s ilt  present (S a tis h a  et al.. 19 9 8 ; 
K r is h n a k u m a r et al., 2 0 0 3 ). P resence o f  large am ounts 
o f  c la y  in  s u b -s o ils ,  as obtained in  the s o ils  und er study, 
reduces le a ch in g  and in cre a se s the am ounts o f  nutrients 

stored, h o w e ve r, re stricts  w ater in f ilt ra t io n , im p ed e s 
aeration and retards root penetration (Fo rth  and T u rk .



19 7 2 ). A n o th e r im portant co n sid era tio n  is that as a result 

o f  the e x tre m e ly  fin e  texture o f  these s o ils  and the fria b le  
to c ru n ih  co n d itio n s, the t in y  pores are bound to becom e 

sa iunued  w it li water d u rin g  peak ra in fa ll period, resulting 
in tem p o rary so a k in g  o f  the s o il. T h is  is not in im ic a l to 
s u r v iv a l o f  rub b er plants.

T h e  ratio o f  s ill  t o d a y  w as s lig h tly  h igher in the surface 
lio r iz o n s  o f  the pedons and decreased w ith  depth. T h e  

lo w e r ratio s in  the su b -su rfa c e  h o riz o n s w ere p ro b a b ly  

caused  b y d o w n w ard  c la y  m ig ra tio n , w h ic h  is  co m m o n ly  

a sso ciated  w ith  fe rru g in o u s an d  fe rra llit ic  s o ils  o f  ra in y  
tro p ica l re g io n s. T h e  ra tio  o f c la y  t o d a y  +  s ilt  show ed a 

s lig h t in cre a se  fro m  su rfa ce  d o w n w ard s in  the i i lu v ia l  
l io r iz o n s  su g g estin g  an in c re a sin g  degree o f  w eatherin g 
and c la y  tra n slo catio n  fo rm  the su rfa ce  laye rs.

In  g e n e ral, the s o ils  w ere stro n g ly  a c id ic . T h e  p H  o f  
the s o ils  ranged fro m  4 .7  to 5 .4  an d  show ed a d e cre a sin g  

trend w ith  depth in  a ll the p ro file s . T h is  in d ica te s that 
those s o ils  h a v e  d e ve lo p e d  on n o n -c a lc a re o u s  parent 
m a te ria ls  u n d e r c o n d it io n s  o f  h ig h  r a in fa ll and good 

d ra in a ge . A s  a result, they w ere lo w  in  so lu b le  salts, free 
o f  C a C 0 3 .  throughout the p ro file  depth (T a b le  4). A  
s lig h t ly  h ig h e r p H  in  the su rfa ce  h o riz o n s o f  the p ro file  

can be attributed to the re c y c lin g  o f  bases b y  the ca n o p y 

litter and c o v e r crop.

T h e  data (T a b le  4 )  in d ica te  that the o rg a n ic  m atter 

content o f  the s o ils  w ere c o n s id e ra b ly  h ig h , p a rt ic u la r ly  

in  the su rfa ce  h o rizo n s, p ro b a b ly  h ig h  le a f litte r m ust 
h ave  been a co n trib u to ry  factor. T h e  s o ils  o f  up per rid g es 

co n ta in e d  r e la t iv e ly  h ig h e r content o f  o rg a n ic  m atter 

co m p a re d  to those fro m  lo w la n d s  and und ulated  p la in / 

v a lle y . T h e  presence o f  h ig h  le v e ls  o f  o rg an ic  m atter in 
the su rfa ce  h o rizo n s o f  p ro file s  is  expected to act as a 
g ra n u la tin g  agent b y  im p ro v in g  the h y d ra u lic  properties 
o f  the c la y  textured s o ils ,  p o s s ib ly  b y  m a k in g  the so il 
m ore f r ia b le  th ro u g h  p ro m o tio n  o f  c ru m b  stru ctu re. 
In filtra tio n  is  consequently im p ro ved . T h e  resultant m ore 

porous structure w o uld  a ls o  p o s it iv e ly  in flu e n ce  aeration. 

T h e  le a f litte r a lso  fo rm s m u lc h  on the su rfa ce  o f  the 

s o il, w h ic h  h elp s to regulate s o il tem perature, enhances 
m ic ro b ia l a c t iv it y  an d  re d u ce s le a c h in g , r u n -o f f  and 

erosio n . T h e  litter is  a ls o  o f  p a rt ic u la r  re le va n ce  in  the 

n u trie nt r e -c y c lin g  process, w h ic h  is  s ig n if ic a n t  in  s o il 

f e r t i l i t y  m a in t e n a n c e ,  e s p e c ia l ly  u n d e r  r u b b e r  

m onoculture. T o ta l e x ch an g ea b le  bases ranged fro m  lo w  

to m oderate. C a lc iu m  w as the d o m in a n t ca tio n  in  the 
e x c h a n g e  c o m p le x  an d  m o d era te  to h ig h  in  su rfa ce  
h o riz o n s. T h e  C E C  o f  a s o il is  o f  m u ch  co n seq u en ce in  
the h u m id  tro p ics and go ve rn s the nutrient d y n a m ic s  and 
s o il fe rt ility  to a great degree. T h e  C E C  o f  the s o ils  w as 
low , varie d  from  5 .4  to l5 .0 c m o l( p + ) /k g ( T a b le 5 ) .  T h is

suggests that they are su b ject to v e ry  ra p id  d e c lin e  in 

f e r t il it y  u n d e r in t e n s iv e  c u lt iv a t io n  a s so c ia te d  w ith  
p lantation a g ricu ltu re , d e m a n d in g  s p e c if ic  m anagem ent 

m easures to m a in ta in  so il fe rtility . D e sp ite  h ig h  c la y  
content, C E C  show ed  a d e cre a sin g  trend w ith  depth. 
H ig h  c o n te n t o f  o r g a n ic  m a tte r m u st h a v e  been a 

co n trib u to ry facto r fo r  the h ig h  v a lu e s o f  C E C  in  the 

su rfa ce  h o riz o n s w hereas lo w  v a lu e s  in  the su b -su rfa ce  

m a y  be attributed to the p H -d e p e n d e d  e x ch an g e  sites 
o ccu p ie d  b y  e ith e r h yd ro g e n  io n s o r h y d ro x y  a lu m in iu m  

io n s at lo w  p H  (P a til and D a s o g , 19 9 7 ). B a s e  saturation 

o f  the s o ils  w as lo w  to m oderate ( 1 7  to 7 6  % ) .  T h e  lo w  
p ercentage o f  base saturation, e s p e c ia lly  in  the lo w e r 

la y e rs  o f  the p ro file s  m a y  be due to the nature o f  the 
parent m ateria ls.

C o n c lu s io n s  

T h e  stud y revealed  that the so ils  w ere good in  p h y s ic a l 

properties (so il-w a te r-a ir  re latio nship ), thus advantageous 
for e a r ly  e sta b lish m e n t o f  the rub b er trees. T h e  so ils  
co n ta in e d  h ig h e r am ounts o f  c la y  fra ctio n s irre sp e ctive  
o f  ge o m o rp h ic  co n d itio n s. P re se n ce  o f  larg e  am ounts o f  
c la y  in  s u b -s o ils , re stricts  w a ter in f ilt ra t io n , im p e d e s 

aeration and retards root penetration e s p e c ia lly  in  so ils  
o f  up per rid g e s. T h e  p resence o f  h ig h  le v e ls  o f  o rg a n ic  

m atter in  the su rfa ce  h o riz o n s o f  p ro file s  is  expected to 

act as a  g ra n u la tin g  agent b y  im p ro v in g  the h y d ra u lic  

p ro p e rtie s p o s s ib ly  b y  m a k in g  the s o il  m o re  f r ia b le  

th ro u g h  p ro m o tio n  o f  c ru m b  stru ctu re  an d  re s u lt in g  
porous structure w o u ld  p o s it iv e ly  in flu e n c e  aeration. T h e  

C E C  o f  the s o ils  w a s lo w  su g gesting  that they are sub ject 
to v e ry  ra p id  d e c lin e  in  fe rt ility , thus d e m a n d in g  sp e c if ic  

m a n a g e m e n t  m e a s u r e s  to  m a in t a in  s o i l  f e r t i l i t y .  

M o re o v e r , the p re s e n c e  o f  1 : 1  la y e r  s i l ic a t e  c la y s  
(k a o lin ite )  an d  o x id e s o f  F e  and A 1  in  the c la y  fractio n  
m a y  lead to p o o r re le ase  o f  nutrients through m in e ra l 
w e a th e rin g  to m eet the d e m an d s o f  ru b b e r fo r ra p id  
grow th an d  h ig h  late x  y ie ld .
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