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A B ST R A C T

P otassium  p lays a  v ita l ro le  in the nuthtloD  o f  H evea. T be need 
for fu rther refinem eDt o f  the various aspects o f  nu trien t m anagem ent 
w ith  respect to  po tassium  is be ing  felt strongly . T h is is particu larly  
im portant in the coniext o f non-tradilional regions w here H evea culture 
w ill c o n fro n t s tre ss  s i tu a t io n s  such  as p ro lo n g ed  d ro u g h t, low  
tem perature, h igh w ind-velocity  and a so il w ith  a d iffe ren t physico- 
chem istry . T he in fluence  o f  po tassium  in  m odera ting  these stress 
effec ts  could  be sign ifican t and  hence  has to  be  accorded  top prio rity .
In the quest for h igher y ie ld  w ith  high input technology  and h igh 
yield ing clones, po tassium  is  one  o f  the nu trien t e lem en ts w hich w ill 
achieve im m ense im portance  and  hence the dynam ics o f  this nutrient 
clciiicni in so ils under H cvca need to be studied  m ore in tensively .

2 .0  IN T R O D U C TIO N

Im portance o f  the ro le  o f  po tassium  in the nu trition  o f  H evea has 
been w ell e su b lisb e d  and considerab le  research  w ork has been carried  out 
on th is in  the various na tu ra l ru b b er producing  countries. P o tassium  p lays 
a v ita l ro le in  the grow th and developm en t o f  the p lan t as evidenced  by 
the defic iency  symptom.*; induced  and a lso  in govern ing  the y ie ld  (V on 
U cxkull. 1985). P o tassium  is th ough t to  have in n u en ce . d irec t/ind ircc t, on 
atex-flow  (Pushparajah  and Ism ail, 1982). H igh po tassium  m ay increase 

.e s is tan ce  to  w ind  dam age. P u sh p ara jah  (1969) show ed that po tassium  
im proved bark  renew al. S am sidar e t al. (1976) dem onstrated  that deficiency 
o f  potassium  no t only a ffec ted  th ickness o f  bark  but a lso  the num ber o f  
la iex-vessels. T ajudeen  Ism aal et al. (1980) confirm ed  tb e  im portance o f 
po tassium  on  grow th o f  legum es also . T he need fo r fe r tilize r app lica tion  
fo r rubber w as fe lt in 1920*s and  y ie ld  increase  upto  70 p ercen t had  been 
reported  by the application  o f  n itrogen , due to  p robably  h igh po tassium
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reserves. The early  Ihcorics liow evcr atlachcd only  m inor im portance lo 
potassium  nutrilion  based on the resu lts o f  a  few  in itia l experim ents.

Though the c rop  rem oval through dry  rubber can be regarded  as 
m inim al com pared to o ther c rops considering the po tassium  depletion  in 
the soils o f  the ru b b er g row ing  trac t and also in v iew  o f  the dep iction  due 
to  uptake and im m obilisa tion  by rubber trees, potassium  availab ility  could 
be ii liniilinfi fnclor. K iihbrr (rccR iitinuibiiiRC ci)it.«iiilrrai>ic anuxint o f 
nutrients and the quan tity  ol po iassiu tu  im m obilised  is second only (o 
n itrogen (Table 1). R ubber g row ing  areas are m ainly  d istribu ted  in  the 
trop ics and to  a  lesser ex ten t in subtropics. Soils in  these  tracts arc  m ostly  
w eathered w ith low  base status and acidic. Buol e l at. (1975) have estim ated 
tha t one fourth o f  the so ils in  trop ics have low  po tassium  status and also

Table 1. S u ir ie n u  im m o b ilis e d  in  trees o f  d iffe ren t ages

Ape
(Yean)

Nuirienis immobili$ed-(Kg ha~')

N P K Ms

1 12 I 7 2
6 728 64 311 119
10 1527 143 310 24]
33 1779 176 S233 417

Source: (L«ong. 1980)
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th a t w here  p o tass iu m  levels a re  cu rren tly  ad eq u a te  can be sh ifted  to
defic iency , if  p roduction  inputs vary. E xcess n itrogen  in potassium  deficien l 
so ils  has been  rep o n ed  to  depress y ie ld  o f  rubber. G ood response to 
app lied  po tassium  has been no ticcd  w hen ap p lied  in  con junction  w ith 
n itrogeo . T hough  potassium  nu trition  m ay  n o t pose prob lem s in new ly 
c lea red  areas w here  the con ten t o f  po tassium  m ay be h igher, it is sure to 
pose p rob lem s w hile cultivation  o f  ru b b er is ex tended  as rep lan tings w here 
in variab le  dep le tion  due to  rem oval through trees has resu lted . T he low  
p o ta ss iu m  re se rv e s , poor re ten tio n  cap ac ity  on  so ils  w ith  low  cation  
ex ch an g e  capac ity  p reponderance  o f  1 :1  c lay  m in e ra ls , dom inance  o f  
aJum inium  in the exchange com plex, vu ln erab ility  for leach ing  and high 

iput technology  especially  w ith h igh n itrogen  through legum e cover w ill 
lu rther aggravate the problem s. Lack o f  response and even negative response 
to po tassium  in som e o f  the ea rlie r tria ls  can be  a ttribu ted  to the fact that 
th e se  w ere  ta k e n -u p  in m o s tly  n ew  c le a r in g s  and  w ith  low  in p u t 
m anagem ent. T hough potassium  is the m ajo r nu trien t needed least in low  
yield agriculture it achieves a dom inant position  w hen y ields are m axim ised, 
p articu la rly  in  the case o f  in tensively  m anaged  p lan ta tion  crops (V on 
Uexkull, 19S5). M alavolta (1985) has reported  that though potassium  bearing 
m inerals arc un iversally  present, the po tassium  reserves arc e ither prim ary 
or secondarN' m inerals and these in m any cases  arc sm all w hich would 
m ake susta ined  prolonged  cropping with*ou( po tassium  addition  difH cuit. 
A rev iew  o f  research  w ork done on p o tassium  in so ils under H evea in 
som e o f  the m ajo r natural rubber p roducing  coun tries  is attem pted  here.

3 .0  R ESPO N SE  O F H E V E A  T O  PO T A SSIU M

Pushparajah  and G uha (1968) show ed response  o f  H evea to potassium
depending  un soil potassium  status. I’usliparujah (1977) cunlsrntcd that 
response to  po tassium  w as d irec tly  dependen t on  po tassium  conten t o f  
so ils. R esponse o f  H evea to  po tassium  th rough  residual e ffec t has been 

sorted by P unnose  e t at. (1976) in the red so ils  o f  K erala . P ushparajah  
_ .d  Tan (1972) show ed the d ifferen tia l p o tassium  requ irem en t o f  d ifferen t 
clones. Po tassium  defic iency  in rubber has been no ted  in C hina w hich was 
attribu ted  to  the low  conten t o f  po tassium  in  the soil (C hang  et al., 1982). 
In such soils ch lo ro tic  sym ptom s w ere rep o rted  to  b e  severe w hen feriilizer 
nitrogen was app lied  (He D ian Y ung et al., 1963). D ie-back  sym ptom s o f  
branch have been noticed in extrem ely potassium  deficien t soils o f  Indonesia 
and application  o f  potassium  fertilizers w as observed  to  resto re  the crow n 
of trees (D ijkm .in. 19.^0).

Increased addition  o f potussiuni in le r r a ro s a  so ils o f  V ietnam  tias 
been reported  to increase y ield  by increasing  P /M g ratio  in the clone G l*
1 w hich is h igh  in latex m agnesium  (B eaufils. 1954). S im ilar observations



w ere m ade by R am beaux and D anjard  (1963). Increased  app lica tion  o f 
po tassium  and low ering the quan tity  o f  n itro g en  before w in te r increased 
co ld  hardness o f  ru b b er in C hina (H uang Z ongdao  and Z heng X uegen, 
1983).

A  balanced  nu trition  is o f  u tm ost im portance  in rubber. T he rubber 
ecosystem  coupled  w ith specific agrom anagem ent practices like m aintenance 
o f  legum inous ground cover resu lt in  a  h igher inpu t o f  n itrogep in  the 
so ils  under H evea. It has been estim ated  th a t through annual le a f  fall in 
p lo ts w hich are  not fertilised  abou t 42  k g  o f  N , 7 k g  K^O and 5.5 kg 
M gO  h a '' a re  added. T he m ain tenance o f  legum e cover resu lts  in adding 
about 220  kg N and 68 kg K ,0  h a '' (M ucuna bractea ta  as cover) after 
three years under Indian  cond itions (K othand-aram an e f a i ,  1990). This 
im balance in  the nu trien t inputs a lso  in the long run resu lt in  depletion 
o f  p o tassium  through consum ption.

4 .0  PO TA SSIU M  IN  SO ILS U N D E R  H EV EA

M ajo r po rtion  o f po tassium  in so ils is p resen t in  the form  of feldspars 
and m icas and the m ost im portan t o f  these are o rthoclase  and m icrocline 
fe ld sp a rs , b io tite , m u sco v itc  and  m icacco u s  c lay  su ch  as illite . Soil 
po tassium  status depends on (he am ount and form  o f  na tive  potassium  and 
the nature  o f  the exchange com plex. P o tassium  p resen t in the soil is 
u sually  c lassif ied  as non-exchangeab le, exchangeab le  and w ater-so lub le  
and these fo rm s are in  equ illib rium .

D istribu tion  o f  po tassium  in so ils under ru b b er in  M alaysia  (Table 2)

TaUe 2. P o ia ss iu m  o f  so m e  c o m m o n  so ils  u n d e r  H e vea  in  M alaysia

Soli icries bxlianpe- 
able K 

{me lOOg"' 
soil)

Cation exchange capacity 
(me I00g"‘)

1

KjO in 
clay 

fraction 
{*)Soil Clay

fraction

Ringim CTypic PalcudilO 0.14 2.93 11 0.1
Serdang (Typic PaleudalO CIO 5.89 21 2.4
Selangor (Sulfic Trop aquepi) 0.37 15.96 30 2.0
Kuantam (Tropepiic Haplorthox) O.JO 2.63 12 0,05
Malicei (Plinlhic Hplonhox) 0.09 2.65 —
Sagamil (Haplic Acrorthox) 0.16 2.05 n 0.06
Bi(u Anam (Aquoxic DysiropepO 0.12 4.75 — —
Ulu Tiram (Typic Dysiropepi) 0.06 2.51 14 0.49

S o ii ic r  arid L b u . IV77)
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show s a wide range. A  subsu rfacc  cn richm en l o f  po iassium  due  to  its 
g reater m obility  has been  reported  by Soong and Lau (1977) in the above 
soils. T he exchangeab le  p o tassiu m  status o f  m any soil scries has been 
repo rted  to  be low  w h ich  is  a  re su lt o f  low  cation  exchange capacity . Lau 
and Y ap (1972) repo rted  based  on  studies conducted  in  M alaysia  tha t le a f  
p o tassium  co rre la ted  w ith  so il po tassium  sta tu s. A lum in ium  has been 
reported  as the dom inan t cM ion in  cxcUangc com plex  and the concen trauon  
o f  A l^  ions determ ined  the availab ility  o f  po tassium . T he preferen tia l 
adsorp tion  o f  A l^  h ow ever d ecreased  a t h igher p o tassium  conccn tradoo . 
S tudying  the po iassium  supp ly ing  pow er o f  seven so ils series under rubber 
in  M alaysia , Y ew  (1978 ) repo rted  that the po tassium  uptake had  been 
h ighest from  S e lan g o r sc rie s  (T ropaduep t) fo llow ed  by  D urian  S eries 
(T ropudalO  denoting  th a t there  w as no response  to  app lied  po tassium  in 
the  so ils o f  above tw o se ries. T he o ther fw c  scries. M unhong (T ropcp iic  
H a p lo r th o x ) .  R e n g a m  ( T y p ic  P a ie u d a l f )  an d  H o ly ro o d  ( O r th o r ic  
Q uartzipsam m ent) w arran t p o tassium  fertilizer application . Pushparajah  and 
Ism ail (1982) reported  th a t total potassium  conten t w as adequate in  ihree 
o f  the five so ils stud ied  fo r nu trition  o f  H cvea for a period o f  tim e.

The contcnt o f  ex changeab le  po tassium  (T able 3 ) w as found to  vary 
w id e ly  in so ils  u n d er H e v e a  in  In d ia  (K rish n a  K u m ar, 1989). T h e  
i s tr ib u i io n  o f  exchangeab le  po tassium  w as found  to  occupy 1.81 to  6.01 
percen t o f  the cation  exchange  capacity  o f  the soil. A  su rface en richm en t 
o f  exchangeable p o ia ss iu m  has been no ticed  and th is is due to  litte r 
re c y c lin g  in the o rg a n o m in c ra l  su rfa c e  la y e rs . T h e  d is tr ib u t io n  o f  
exchangeable po tassium  in  the pro file  show s in general a  decreasing  trend  
w ith depth. T he bu ild -up  o f  po tassium  as reported  by Pushparajah  e i al. 
(1 9 7 7 ) in  d eep  la y e rs  o f  M a lay s ian  ru b b e r  g ro w in g  so ils  w as n o t 
encountered in  so ils under H evea  in  Ind ia . T h is  can  be  a ttribu ted  to  the  
c layey  texture and illi tic  com ponen t in c lay  w hich hold  po iassium  w ith 
m uch tenacity. T here  w as a  negative correlation  betw een exchangeable  
po tassium  and c lay  and  a  p o sitiv e  co rre la tio n  bciw een  ex ch an g eab le  
potaRsium (neutral IN  N U p A c )  and available potassium  (M organ’s Extract) 
and exchangeable po tassium  and ca tion  exchange capacity . H ow ever, there 
w as no correlation  betw een  to tal po iassium  and exchangeable  o r  availab le  
poiassium  in the so ils  under H evea in Ind ia  (K rishna  K um ar, 1989).

The available po tassium  in so ils  under H evea determ ined  by M o rg an 's  
ex trac t varied from  1.17 to 9.37 m g 100g-‘ soil. T he m ean availab le  
p o u ss iu m  content in th e  p ro files  from  five rubber grow ing reg ions o f  
South  W estern C oast o f  Ind ia , K anyakum ari, C alicu t, C entral K erala, G oa 
ajid K arnataka reg io n s  a re  4 .7 5 , 3 .7 , 4 .6 1 , 4 .3  and 4 .3 0  m g  lOOg"', 
respectively . T he critical ran g e  fo r soil availab le  po tassium  is 5-12.5 m g  
lOOg"' and the above d a ta  suggests tha t from  th e  nu trition  p o in t o f  v iew  
o f  H evea the availab le  p o tassium  conten t is no t adequate.



Table 3. D is irib u iio n  o f  p o ta s s iu m  in  so ils  u n d e r  H evea  in  Ind ia

Profile/
location

Depth
(cm)

pH
(H,0)

C E C  
(me l(Mg"

Exchange- 
') able 

potassium 
(me lOOg")

Available 
potassium 

(me l(X)g” ') 
C*-)

Total
potassium
(Na,CO,
fukion)

{%)
1. Kanyakumtri 0-15 4.6 11.83 0,24 7.75 ■ 0.56

region 15-30 4.8 8.56 0.«3 3.75 0.60
(PaieudatO 30-70 4.7 9.09 0.12 3.62 0.42

60-90 4.5 6.36 O.tl 2.50 0.37
90-125 4.6 9.10 0.19 1.25 0.38

125-150 4.6 8.01 0.16 LI2 0.43
2. Calicuc 0-17 4.9 4.73 0.21 3.12 0.71

region 17-30 4.9 3.91 0.18 1.62 0.69
^PtlcucSklO 30-50 4.8 3.68 0.27 2.00 \ M

50-90 4.6 3.55 0.16 1.87 0 .60
90-150 4.8 4.64 0.20 2.25 0.64

3. Central 0-28 4.6 9.74 0.56 9.37 0.95
kcrala 28-50 4.7 6.95 0.40 8.62 0.86
(PaleudalO 50-85 4,7 3.91 0.33 4.87 t.55

85-125 4.7 5.31 0.27 3.75 0.84
4. Ooa 0-13 5.8 18.02 0.64 8.12 0.84

(PaleudalO 13-35 5.8 12.60 0.47 7.75 0.98
35-65 5.7 11.83 0.33 6.75 1.07
65-125 5.7 9,77 0.77 9.25 t,23

125-150 5.9 6.39 0.28 7.75 1.18
S. Karnataka 0-ID 5.4 9.25 0.72 7.25 0.71

(PaleusialO 10-30 5.0 8.74 0.32 7.62 0.83
30-75 4,9 7.54 0.20 3.25 0.61
75*150 5.3 5.54 0.26 1.62 0.79

150-180 5.4 8.36 0.09 1.25 0.73

Source: (Krishna Kumu. ]989)

5.0 FACTORS AFFECTING AVAILABILITY OF POTASSIUM

In  m ost o f  the so ils  under H evea in  ih c  w orld  th e  m ineralogy is 
dom inated  by 1:1 m inerals (C han </ a i ,  1977; E bong  e t aL, 1989; K rishna 
K um ar, 1989). The potassium  po ten tia l o f  the so ils in South C hina is 
repo rted  to  increase w ith  the decrease  o f  k ao lin ite  and hydrous m ica  in 
the so il. T he potassium  supply ing  pow er o f  these so ils  thus had been 
found to  vary  (C hang e t al., 1982). P o tassium  bearing  m inerals are p resen t 
as hyd ro u s m ica  in several soils o f  P eop le  R ep u b lic  o f  C hina and they  are 
d if ficu lt to  be  w eathered (X ie  «r a l., 1982).

In  the ru b b e r grow ing so ils o f  Ind ia  appreciab le  illite  in degraded 
form  has been reported to  be p resen t and illi te  w as the second dom inant



t

m ineral w h ich  calls fo r a iiem ion  from  nu tritional p o in t o f  H evea. T he 
am ount o f  exchangeab le  potassium  in so ils  d irec tly  ava ilab le  to  p lan ts is 
re la ted  to  c lay  con ten t and on the in tensity  o f  m ineral decom position  o f  
so ils rich  in  iUile and m onlm oriU onitc (Sekhon , 1982). T here  w as a negative 
co rre la tion  betw een exchangeable po tassium  and clay  in  the ru b b er grow ing 
so ils o f  Ind ia . T he availab le  po tassium  in  these so iis  show ed a  negative 
co rre la tion  w ith availab le  m agnesium  also deno ting  tha t h ig h e r m agnesium  
in so ils w ill affect the availab ility  o f  po tassium . In so ils  under H evea in 
M alaysia  soil po tassium  availab ility  w as greatly  a ffec tcd  by  presence  o f  
A l^  ions (S ingh. 1970). A dsorption  iso therm s o f  these so ils  revealed  that 
A l^  ion w as strong ly  preferred  to  K*.

In Ind ia  the rubber cu ltivation  is ex tended  to non>traditional region 
such  as in  the N orth  E astern  R egion w here the physico -chem istry  o f  the 
soil is qu ite  d iffe ren t from  th a t in  the trad itional reg ions. In so ils o f  
T ripu ra , appreciab le  am ount o f  illite  has been recorded . T he available 
po tassium  status o f  these soils has not been  sa tisfac to ry  (K rishna  K um ar 
and Potty . 1989) and good response  to  app lied  potassium  has been reported  
(K rishna  K um ar and Potty, 1990).

T he availab ility  o f  po tassium  in the soil to p lan ts depend  on sail 
m oisture con ten t and (he concentration  o f  availab le  po tassium  in  the soil. 
Increase in  soil m oisture has been found to increase exchangeable potassium  
in so ils under H evea  in Ind ia  (T ab le  4 ). T he leve l o f  exchangeab le  
potassium  depended  on the dose o f  fe rtilize r applied. H ow ever, m agnesium  
has been show n to depress availab le  potassium . Soils inheren tly  rich in 
m agnesium  need h igh application o f  p o tassium  to m ain ta in  sa tisfactory  
level. T he uptake o f  potassium  is a ffec ted  by soil m oistu re  con ten t as 
evidenced by the latex potassium  conten t (T able 4). To sustain a  satisfactory 
level o f  uptake during dry  periods, high po tassium  app lica tion  w ould be 
required  and also in  the presence o f  m agnesium  a h igher dose o f  potassium  
is  required  to keep up the uptake. T he study  above conducted  by K rishna 
K um ar (1989) also revealed  th a t a  h igher so il po tassium  during  dry  period  
helped in m ain tain ing  a better p lan t w ater status.

6.0 IN FL U E N C E  OF PO TA SSIU M  FE R T IL IZ E R S ON SO IL  
PO TA SSIU M  STA TU S

A ddition o f  po tassium  fertilizers has been reported  to im prove the 
exchangeab le  p o tassium  status o f  the so il (P ushpara jah  e t al„  1975). 
A pplication  o f  potassium  fertilizers has a lso  been found to m odify  the 
availab le  potassium  status as w ell as favou r p lant grow th (P o tty  e i al.. 
1976). BoUon (1960) reported large increase in soil exchangeable potassium  
due to KCl application . H ow ever, low ering  o f  pH  caused  by add ition  o f  
am m o n iu m  su lp h a te  red u ced  ex c h a n g e a b le  p o tass iu m . A p p lica tio n  o f
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po tassium  chloride over a  period  o f  seven yea rs  in N orth  E ast India, 
show ed  m arked increase in  so il avaiiab ie  po tassium . R aising  the quantity  
o f  potassium  fertilizer from  20 K g to 40 K g p e r hec ta re  during  the above 
period  resulted  in  an in c rease  o f  availab le  po tassium  level from  5.93 to 
10.93 mg lOOg ' (A nnual repo rt, R ubber R cscarch In s titu te  o f  India. 1988- 
89). In another field exp erim en t undertaken in  T rip u ra  by the Rubl>er 
R esearch Institu te o f Ind ia , no increase in ava ilab le  so il potassium  has 
been  noticed when a  h ig h e r dose o f  n itrogen w as app lied  along w ith a 
h igher potassium  fe r tilize r dose. T hough the g row th  o f  H evea p lan ts was 
found to be increased in the above case a subso il dep ression  o f  available 
po tassium  has been no ticed  a t th ird  year (K rishna K u m ar and Potty , 1990} 
p o ss ib ly  due to  h ig h e r  u p ta k e  by  both  ru b b e r  p la n ts  and  lu x u rien t 
legum inous ground co v er coup led  w ith  h igher fixa tion  by  illite  com ponent 
in the exchange com plex. A dd ition  o f po tassium  fertilizers a lso  reduces 
the available m agnesium  sta tu s  o f  soil and le a f  m agnesium  percentage. Id 
th e  P eople’s R epublic o f  C h in a  w here rubber is  g row n  on O xisols low  in 
po tassium , the application  o f  p o tassium  fe rtilize r had  a  sigoiflcaDt effect 
on y ield  and latex s tab ility  (L iang , 1982).

A pplication o f  po tassium  fe r tilize r had been rep o rted  to increase the
6 N  HCl acid ex tractab le  p o tass iu m  in  so ils w ith  la ttice  clays (Pusbparajab 
and  Ism ail, 1982). T hey  a lso  rep o rted  tha t in  so il w ith  a  m ixture o f  
K a o lin ite  and G o e lh n e  an  in c re a se  in  e x c h a n g e a b le  p o ta s s iu m  w as 
accom panied  by a sim ila r inc rease  in acid ex trac tab le  potassium .

7.0 L O SSE S O F  PO T A SSIU M  FR O M  SO IL

Potassium  because o f  its h igh m obility  is vu lnerab le  to leaching losses. 
T he leaching loss depends on th e  soil-texture, nature o f  adsorption com plex, 
p resence  o f  A l^  form s and ra te  o f  po tassium  fe n iliz e r  app lied  and  rainfall 
and  its d istribution. M ost so ils  under H evea have a  m ineralogy  dom inated 
w ith  1 :1  type m inerals w ith  a preponderance o f  A l^  and fall in high 
ra in fa ll regions. S tud ies conduc ted  in L ysim eter (B olton, 1968; Soong, 
1973; Sivanadyan. 1974; P ushpara jah  e i al.. 1977 and Pushparajah  el a l .  
1974) suggest that the loss is appreciab le . T hough th e  quantity  o f  fertilizer 
app lied  to rubber is only  270  K g p e r hectare in the firs t year considering 
the fact that is over an area o f  0 .006  hectare m akes the effective rate 40 
tonnes per hecuire and th is leads to heavy leach ing  (S ivanadyan. 1974). 
S tud ies indicated that in  genera l th e  reten tion  o f  app lied  potassium  was 
on ly  60  to 70 percent in  so ils  u n d er H evea. It has a lso  been no ted  that 
po tassium  fertiliser, w hen ap p lied  w ith  u rea is  b e tte r re ta ined  than when 
app lied  w ith am m onium  su lphate . L eaching  o f  p o tassium  w as observed  to 
be  rap id  in  acid soils.



8 .0  S O IL  T E S T  M ETH O D S FO R  PO T A S S IU M  IN  RUBBER 
PL A N T A T IO N

S oil test m ethods form  the basis o f  fe r til iz e r  recom m endation . The 
steps invo lved  in developing a so il test in c lu d c  se lec ting  an cx tractan t. 
co rre la ting  the uinount o f  nutrient ex trac ted  w ith  tlte an ioun t taken up hy 
p lan t and ca lib ra tin g  the test value in  te rm s o f  its  e ffec ts  on  y ield  (C orey, 
1987). T hough  the so ils under H evea have  ap p rec iab le  am oun t o f  total 
po tassium , the  p lan t availab le  po tassium  is lim ited . A s p e r the G lossary  
o f  Soil S cience  (SSSA , 1987) availab le  n u tr ien ts  a re  d efin ed  as ‘N utrient 
ions o r com pounds in  form s w hich p lan ts can  abso rb  and  u tilise  in g row th.’ 
T hough  th e re  is no  m ention  o f  the ra te  a t w h ich  it  is  absorbed , the sam e 
also  is  im portan t.

T he general term s used in the co n tex t o f  fo rm s o f  potassium  are 
ex ch an g eab le  p o tassium , availab le  p o tass iu m  an d  to ta l po tassium . The 
assessm en t o f  po tassium  status o f  so ils u n d e r ru b b e r  in  M alaysia  has been 
confiDed fo r the determ ination  o f  ex ch an g eab le  and to ta l potassium  and 
had been co rre la ted  w ith soil po tassium  and  le a f  p o tass iu m  status (Lau 
and Y ap, 1972). W hile  bo iling  6 N  hyd ro ch lo ric  ac id  fo r a  period o f  one 
h ou r is  e m p lo y ed  fo r de te rm in in g  to ta l p o ta s s iu m  (o n ly  a po rtio n  is 
e x tra c te d ) , n e u tra l n o rm al am m o o iu m  a c e ta te  is  u se d  to  d e te rm in e  
exchangeable po tassium  in M alaysia. S ingh and  T a lib u d een  (1969) extended 
the h ypo thes is  o f  Schocfield  (1947) to the  estim a tio n  o f  potassium  in 
rubber g row ing  so ils  o f  M alaysia . In ten sity  and qu an tity  m easurem ents 
were m ade by  .a sing le  equ ilib ration  m eth o d  using  O.OI N  A lCl,. The 
study  ind ica te  tha t po tassium  sta tu s  o f  so ils  u n d e r ru b b e r in M alaysia 
could  be ob ta ined  from  Q uan tity /In tensity  re la tio n sh ip  using  alum inium  
ch lo ride . F u rth e r, s tu d ies  in d ica ted  th a t ex c h a n g e a b le  a c id  ex trac tab le  
Q uan tity /In tensity  values fo r soil p o tassium  ap p eared  to  b e  correlated  w ith 
le a f  p o tassium  (L au and Y ap. 1972). T h ey  a lso  rep o rted  that buffering 
capacity  d id  n o t give any plan t analy tical va lue . U se o f  cation  exchange 
res in  has been  tr ied  in  M alaysia  (Soong  and L au , 1977) and  it is reported  
tha t th is can  ex trac t m ore  than neu tral n o rm al am m o n iu m  acetate.

T he R ubber R esearch  Institu te  o f  In d ia  fo llow  th e  use o f  M organ’s 
ex trac t in a so il; ex trac tan t ra tio , 1:5 fo r th e  e s tim a tio n  o f  available 
potassium  (K arth ikaku tiy  A m m a, 1977). A n av a ilab le  p o tassium  content o f  
5-12 .5  m g  lOOg'' is  the critical ran g e  o f  av a ilab le  p o tassiu m  fixed for the 
so ils under ru b b e r in  India. E xchangeable  p o ta ss iu m  ex trac ted  by norm al 
am m onium  ace ta te  and availab le  po tassium  ex trac ted  by  M organ ’s  extract 
co rre la ted  in  th e  rubber g row ing trac t o f  S ou th  W este rn  C oast o f  India 
(K rishna K um ar, 1989) and there w as no co rre la tion  b e tw een  total potassium  
and exchangeab le /ava ilab le  po tassium .
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The P re-W orld  W ar II y ie lds w hich w ere in the range o f  250  lo 500 
kg dry  rubber per hec ta re  has risen  to 1500 to 2000 kg per hectare per 
year w ith a  fu rther po ten tia l upto  6000 K g per hecta re  p e r year upto  7000 
kg per hec ta re  p e r y ear as estim ated  by C orley  (1980). T he increased 
yield , the im m ob ilisa tion  w hich  in  a m edium  soil has been estim ated  as 
1400 kg per hecta re  (L im , 1978), the ex tra  rem oval through stim ulation  
w hich d isp roportionate ly  increase  po tassium  rem oval through la tex  and the 
fact that ru b b er is g row n  in po o re r so ils w arrant h igh input o f  potassium  
fertilizer. F ertilize r recom m endations are  largely  based  on le a f  and soil 
analysis and clonal d iffe ren ces in potassium  requirem ent is also taken into 
account. V on U cxkiill (1985) has suggested  a  d iagonistic  crite ria  fo llow ing 
P u s h p a ra ja h  an d  I s m a il  (1 9 8 2 )  as i l lu s t r a te d  in  th e  f ig u re .  T h e  
recom m endation suggested  is fo r 1500 kg dry  rubber p e r hecta re  p e r year 
and for add itional h igher y ie ld  po tassium  a t the rate o f  10 to  12  kg per 
hectare (K) fo r ev ery  100 kg  rubber has to be applied .

The R ubber R esearch  In s titu te  o f  Ind ia  recom m ends K ,0  at the rate 
o f  4. 16, 20  and 16 kg. per hectare during im m atu re  phase, fo r first, 
second, th ird  and fourth  year, re.spcctively. T he dose how ever is increased 
to 24 kg per hecta rc  a t filth  year upto tapping w here no legum e co v er has 
been estab lished  (N itrogen  being 60 kg per hectare) and 30 kg p e r  hectare 
(N itrogen being  a lso  30kg. p e r hecta re) w here legum e cover has been 
established.

In the N orth  E astern  Ind ia  w hich is a non-trad itional ru b b er g row ing 
region, the dose  o f  p o tassium  fo r the first four years o f  im m atu rity  is  14, 
25, 35 and 25 kg p o tassium  p e r  y ear respectively , fo r firs t to fou rth  year 
(K nshna K um ar and  P o tty , 1989). T aking  into consideration  the physico­
chem ical aspects and a lso  the s tress  condition  prevailing , fu rther w ork  on 
potassium  is requ ired  to  evo lve  a su itab le  recom m endation . T he im pact o f  
prolonged latex flow  during  w in te r period  on po tassium  dep le tion  also 
need to be studied  in  dep th .
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