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ABSTRACT

In recent tim es, a considerab le  gap has em erged  betw een the potential  
yield and the realized yield under farm er m anaged  conditions. T h ou gh  several factors  
contribute to this effect, im balanced  soil fertility is suspected  to be a m ajor  factor. 
T herefore, reconnaissance w as  carried out in the feeding area o f  G ir itha le  tank in 
Pollonnaruw a after  2 0 0 7 ya la  season to identify the status and spatia l var iab il ity  o f  plant  
nutrients in the rice tract  to recom m en d  m a n a g em en t practices to en h an ce  productivity .  
Sam pling  points w ere  identified  using a com p rehensive  irrigation b lock  out m ap and  
geographic  positions w ere  recorded using a G PS. S am p lin g  area  represented  the two  
drainage classes in the catena and there w ere  76 sam p lin g  points covering  the total 
feeding area o f  2968 ha. In each sam p ling  point, soils w ere  augured  up to 15 cm depth  
and com posite  soil sam p les  w ere  collected. Soil sam ples  w ere  air dried and analysed  for  
pH, Electrical C on d u ctiv ity  (EC), available  P, exch an geab le  con cen tra t ion s  o f  K , Ca, 
M g, Na, and Zn. M ost  o f  the area covering  the irrigation sch em e had pH above  6.5. In 
som e locations pH had gone up to 7.5 or above. Electrical conductiv ity  varied  from  
location to location but larger  area had an EC o f  above 0 .125  dS/m  in d ica t ing  m edium  
level o f  salinity. C a lc iu m , M g  and Na contents w ere  con s id erab ly  high (> 600  ppm  Ca  
and >  360  ppm  M g  and > 100 ppm  N,a) in a lm ost all the feed ing  area. C o n ten ts  o f  above  
three w ere  com p arative ly  low er  in the upper part but h igher  in the low er  part o f  the  
feeding area. Soil P, K  and Zn contents w ere  low er than the critical levels recom m en d ed  
for rice (<  10 ppm  for P, < 78 ppm  for K, and < 1 ppm for Zn ) in a lm ost  all the area. It 
can be suggested  from  these results that soil fertility ch aracter is t ics  o f  the G irithale  
irrigation schem e arc not at the optim um  level to achieve  m ax im u m  potential o f  rice 
yields. T h erefore , d eve lo p m en t and adoption o f  su itable  m a n a g em en t  practices to 
prevent accum u lation  o f  C a , M g  and Na and to im prove  P, K and Zn contents  in soils  
are necessary  to en hance  and sustain the rice production  in this area.

K E Y W O R D S : Rice, Soil fertility. Spatial variability.

INTRODUCTION

With the current population growth rate of 1.1%, in Sri Lanka, 
the estimated demand on rice in 2010 and 2020 would be 2.02 and 2.24 
million tonnes respectively. When overall wastage is taken into account, the 
approximate rice requirement would be 3.46 and 3.83 million tonnes in 2010 
and 2020 respectively (Abeysiriwardene and Sandanayake, 2000). In order to 
this demand, every effort should be made to explore the full potential of 
existing paddy lands in major rice growing areas of Sri Lanka. More than 
90% of rice cultivars grown in Sri Lanka are New Improved Varieties (NIV) 
and their yield potential is over 10 t/ha under favourable growing conditions 
(Jayawardene, 2003). Present average yield ot 4.07 t/ha is far below the above
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(C e n t r a l  B a n k ,  2 0 0 6 ) .  A s  s u c h ,  a  s ig n i f i c a n t  y ie ld  g a p  e x i s t s  b e tw e e n  p o te n t ia l  
y ie ld  a n d  r e a l i z e d  y i e ld  a t  f a r m  le v e l .  S c ie n t i s t s  s u g g e s t  m a n y  r e a s o n s  fo r  th is  
y ie ld  g a p  b u t  f r o m  th e  s o i l  s c ie n c e  p o in t  o f  v i e w ,  d e p le t i o n  a n d  im b a la n c e  o f  
p la n t  n u t r i e n t s  a re  th e  m a j o r  f a c to r s  ( P a n a b o k k e ,  1 9 7 8 ) .

T h e  P o l o n n a r u w a  d i s t r i c t  is a  h ig h  p o te n t i a l  r ic e  g r o w in g  a re a  
in  S r i  L a n k a  c o m p r i s i n g  f o u r  m a j o r  i r r ig a t io n  s c h e m e s .  T h e  G ir i th a le  
i r r ig a t io n  s c h e m e  is o n e  w h e r e  r ic e  h a s  b e e n  c u l t i v a t e d  o v e r  s e v e ra l  d e c a d e s  
b o th  in y a la  a n d  m aha. N i t r o g e n ,  P  a n d  K  f e r t i l i z e r s  a rc  a p p l i e d  fo r  e a c h  c ro p  
in  e a c h  s e a s o n  w i t h  th e  a d o p t i o n  o f  all  th e  o th e r  r e c o m m e n d e d  c u l tu ra l  
p r a c t i c e s  b u t  a v e r a g e  g r a in  y ie ld  is  f o u n d  to  b e  b e l o w  5 t /h a  e v e n  u n d e r  
f a v o u r a b le  c l i m a t i c  c o n d i t i o n s  (C e n t r a l  B a n k ,  2 0 0 6 ) .  N o  o r g a n ic  m a n u r e  is 
a p p l i e d  a n d  N ,  P  a n d  K  a re  t h e  o n ly  n u t r i e n t  s o u r c e s  u s e d .  In  a d d i t io n ,  w a te r  
m a n a g e m e n t  a p p e a r s  e r r a t i c  a n d  d r a in a g e  c a n a l s  a r e . a l s o  b l o c k e d  a t m a n y  
p la c e s .  T h u s ,  th e  a b o v e  f a c to r s  m a y  h a v e  h a m p e r e d  th e  s o i l  f e r t i l i ty  a n d  th e re  
m a y  b e  b u i l d i n g  u p  o f  e x c e s s  q u a n t i t i e s  o f  s o m e  p l a n t  n u t r i e n t s  a n d  d e p le t io n  
o f  s o m e  o th e r .  A c c o r d i n g  to  D o b e r m a n n  a n d  F a i r h u r s t  ( 2 0 0 0 ) ,  a c c u m u la t io n  
o f  e x c e s s  a m o u n t s  o f  C a ,  M g  a n d  N a  m a y  in c r e a s e  so il  p H  in  th e  so il  a n d  
h in d e r  th e  a v a i l a b i l i t y  o f  i m p o r t a n t  p l a n t  n u t r i e n t s  s u c h  a s  P  a n d  Z n .  S in c e  
c u l tu ra l  p r a c t i c e s  a d o p t e d  a n d  w a te r  m a n a g e m e n t  p r o c e d u r e s  a re  d i f f e r e n t  
f r o m  p la c e  to  p l a c e ,  s p a t i a l  v a r i a b i l i t y  in  so i l  f e r t i l i ty  m a y  a l s o  h a v e  e m e r g e d  
c a u s in g  a n  u n e v e n  p r o d u c t i v i t y  t h r o u g h o u t  th e  r ic e  t r a c t s .  H e n c e ,  u n d e r  th e s e  
c i r c u m s t a n c e s ,  l o w  u t i l i z a t i o n  o f  a p p l i e d  f e r t i l i z e r  is  e x p e r i e n c e d  l e a d in g  to  
h ig h  c o s t  o f  p r o d u c t i o n  a n d  l o w  c r o p  y ie ld s .  T h e r e f o r e ,  id e n t i f i c a t i o n  o f  so il  
f e r t i l i ty  s ta tu s  a n d  u n d e r s t a n d i n g  o f  its  s p a t ia l  v a r i a b i l i t y  a re  c o n s i d e r e d  as  
im p o r t a n t  c r i t e r i a  to  in c r e a s e  p r o d u c t iv i ty  t h r o u g h  a d o p t i o n  o f  s u i ta b le  
m a n a g e m e n t  p r a c t i c e s .

T h e  o b je c t iv e  o f  th i s  s tu d y  w a s  to  i d e n t i f y  s o i l  f e r t i l i ty  s ta tu s  o f  
p a d d y  f ie ld s  i n  th e  f e e d i n g  a r e a  o f  th e  G i r i t h a l e  i r r i g a t io n  s c h e m e  a n d  to  
u n d e r s t a n d  th e  s p a t i a l  v a r i a b i l i t y  to  r e c o m m e n d  s i te  s p e c i f i c  a n d  s u i ta b le  
m a n a g e m e n t  p r a c t i c e s .

M A T E R I A L S  A N D  M E T H O D S

T h e  s tu d y  w a s  c a r r i e d  o u t  in  th e  f e e d in g  a r e a  o f  th e  G i r i th a le  
t a n k  ( L a t i tu d e  2 1 6 5 9 7 N ,  L o n g i t u d e  3 1 0 2 9 6 E )  o f  th e  P o l o n n a r u w a  d i s t r i c t  at 
th e  e n d  o f  2 0 0 7  y a la  s e a s o n .  D i s t r i b u t i o n  p a t t e r n  o f  th e  s a m p l i n g  p o in t s  w a s  
c h o s e n  a s  s i m i l a r  to  th e  d i s t r i b u t i o n  p a t t e r n  o f  f e e d in g  c a n a l s  a n d  th e  d r a in a g e  
c l a s s e s  o f  t h e  r ic e  t r a c t s .  G e o g r a p h i c a l  p o s i t i o n s  o f  s a m p l i n g  lo c a t io n s  w e re  
r e c o r d e d  u s in g  a  G e o g r a p h i c a l  P o s i t i o n  S y s te m  ( G P S ) .  In  e a c h  lo c a t io n ,  so ils  
w e re  a u g u r e d  u p  to  15 c m  a n d  c o m p o s i t e  so i l  s a m p l e s  w e r e  p r e p a r e d .  A r o u n d  
5 0 0 g  s o i l  s a m p l e  w a s  c o l l e c t e d  f r o m  e a c h  s a m p l i n g  p o i n t  a n d  th e y  w e re  
p a c k e d  in  p o l y t h e n e  b a g s  a n d  t r a n s p o r t e d  to  th e  l a b o r a t o r y  f o r  a n a ly s i s .
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Soil samples were air dried, crushed and passed through a 2 
mm ,sieve to be used for chemical analysis. Processed soil samples were 
analysed for pH, Electrical Conductivity (EC), available phosphorus, 
exchangeable K, Ca, Mg, Na and Zn. All analyses were replicated twice to 
receive average values. Sampling points were taken as parameters and an 
attributes table was created. Analytical data were tabulated and thematic maps 
were prepared based on the result on the digitalized map in the Girithale 
scheme using Arc View 3.3 software.

RESULTS AND DISCUSSION

: The distribution patterns of drainage classes and irrigation 
canal layout were initially examined in 1:24,000 topographical sheets. Seventy 
six sampling ̂ points were selected to cover the 2970 ha area representing 
around 39 ha per sample (Fig. 1).

T able  1. S om e ch em ica l  properties  o f  the soils o f  the  feed ing  area o f  the G irithale  
irr igation  schem e.

Soil property Value
M inim um M axim um Standard  D eviation

pH (1 :2.5,soil:water) 6.06 8.09 0.49
EG (dS/m) 0.023 0.258 0.064
Olsen P(mg/kg) 2 . 0 22.50 3.97
Ex: K* (mg/kg) 25.5 241.9 27.0
Ex: Zn*(mg/kg) 0.13 1.93 - 0.37
Ex: Ca* (mg/kg) 509.0 1705.0 365.0
Ex: Mg* (mg/kg) 2 1 0 . 0 2039.0 316.0
Ex: Na*(mg/kg) 61.0 324.0 50.0

* IN N H 4O A C  (pH=7) Extraction

Some important chemical properties of soils of the Girithale 
feeding area and given in Table 1 and Figure 2 shows the distribution pattern 
of soil pH in the commanding area. According to these results soil pH of the 
area ranges from 6.06 to 8.09 in the top soil and average soil pH of the top soil 
was 6.78. In comparison to soil pH of 6.5 — 7.2 reported by Panabokke and 
Nagarajah (1964) in respective area, there is a potential of developing 
unfavorably high pH for rice cultivation in time to come (Focht, 1979). 
Higher content of basic cations in the soil and high evaporation .during the dry 
season may have affected the increase soil pH in this area (IRRJ, 2004). The 
optimum range of pH suitable for rice cultivation is 5.5-6.5 (Bandara, 2005) 
but seventy one percent of the total extent in the Girithale scheme had pH 
more than 6.5. As such, measures have to be implemented to reduce the pH of 
the soil.

Electrical conductivity depends on the soluble salt content in 
the soil. Higher the salt content higher will be the EC values. Results 
appearing in Table 1 show that maximum levels of EC reported are higher
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than the EC values reported for these soils earlier by Moormann and 
Panabokke (1961). According to observations, there were higher EC values in 
lower peneplain of the catena (Fig. 3). There were isolated pockets with very 
high EC (>0.2 dS/m) in top soil. Average EC (soikwater, 1:5) value was 
0.063 dS/m (Table 1) and 3% of the extent showed EC values higher than
0.125 dS/m. Though soil sampling was done after the yala season and there 
were heavy rains during the sampling period, there were places where EC 
values are 10 times higher than the values reported for these soils by 
Moormann and Panabokke, (1961).

Application of poor quality irrigation water, exposure of wet 
soil surface to prolonged evaporation, poor drainage and soluble salt in parent 
materials may have caused the higher EC in these soils (Focht, 1979, 
Handawela, 1982). Therefore, there is a potential of development of salinity 
in lower peneplain of the catena.

Calcium and Mg are the most prominent cations in the dry zone 
soils of Sri Lanka. Spatial distribution of exchangeable Ca is shown in Figure 
4. Around 99% of command area is reported to have exchangeable Ca levels 
higher than 600 mg/kg. The range of exchangeable Ca in the top soil was 509 
-  1705 mg/kg (Table 1).

The range of exchangeable Ca levels in command area was 
higher in comparison values of 400 -  1200 mg/kg reported by Panabokke and 
Nagarajah (1964) for rice growing soils in Polonnaruwa. Ca saturation of 
Cation Exchange Capasity (CEC) should not be higher than 20% to have a 
good rice crop (Doberman and Fairhurt, 2000) but the area studied had 
average exchangeable Ca 52.5% of CEC (5cmolc/kg) giving unfavourable 
conditions for rice.

Exchangeable Mg varied between 210 mg/kg to 2039 mg/kg 
(Table 1). These values are comparatively higher than the values of 360 -  720 
mg/kg reported for rice growing soils in Polonnaruwa by Panabokke and 
Nagarajah (1964). The average exchangeable Mg level in top soil was 531 
mg/kg. About 81% of the study area has more than 360 mg/kg of 
exchangeable Mg (Fig. 5). Exchangeable Mg levels were more than 1000 
mg/kg in lower part of the catena and Ca and Mg cementations were also 
visible in most of the poorly drained paddy soils.

Calcium and Magnesium should be available in sufficient 
quantities and also in balanced ratio to avoid excessive uptake of one element. 
Therefore, Ca:Mg ratio has been identified as one of the important parameters 
in balanced nutrient uptake in rice (Dobermann and Fairhurt, 2000). The 
distribution pattern of Ca:Mg ratio of the study area is shown in Figure 6.
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Figure  3. D istribution p a t te rn  of the EC in top soil of the feeding area  of G irithale  
irr igation  scheme.

Figure 4. Distribution pattern of the exchangeable Ca in top soil of the feeding area of
Girithale irrigation scheme.
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Figure 5. D is tr ibu tion  p a t te rn  o f  the  exchangeab le  IVIg in top soil of the  feeding a rea  of 
G ir i th a le  ir r ig a tio n  schem e.
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F igure  6 . V aria t ion  of C a :M g  ra t io  in p lough  layer o f  soil o f  the  feeding a rea  o f  G ir i th a le  
ir r iga tion  scheme.
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Figure  7. D is tr ibu tion  p a t te rn  of the exchangeable  Na in plough layer of soil of the 
feeding a rea  o f G ir itha le  ir r iga tion  scheme.
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Figure 8. Spatial variation of available P in plough layer of soil of the feeding area of
Girithale irrigation scheme.
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Figure  9. D is tr ibu tion  p a t te rn  o f  the  exchangeab le  K in p lough layer o f  soil of the 
feeding a rea  of G ir i th a le  ir r iga tion  scheme.

Figure 10. Distribution pa tte rn  of the exchangeable Zn in plough layer of soil of the
feeding area of G irithale irrigation scheme.
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D o b e r m a n  a n d  F a i r h u r t  f 2 0 0 0 )  r e p o r te d  th a t  C a : M g  ra tio  o f  
le s s  th a n  1 .7 is  c r i t ic a l  f o r  r ic e  c u l t iv a t io n .  T h is  s tu d y  r e v e a le d  th a t  9 0 %  o f  th e  
s tu d y  a re a  h a d  C a : M g  r a t io  o f  le s s  th a n  1.7 a n d  th e  a v e r a g e  C a : M g  ra t io  w as  
1.28.

A c c o r d in g  to  r e s u l ts  in  th e  T a b le  1. th e  a v e ra g e  N a  
c o n c e n t r a t io n  w a s  1 2 3 .8  m g /k g . D is t r ib u t io n  p a t te r n  o f  e x c h a n g e a b le  N a  in 
th e  s tu d y  a r e a  is  s h o w n  in  F ig u r e  7. A b o u t  7 3 % o f  to ta l  e x te n t  h a s  m o re  th a n  
100  m g /k g  o f  e x c h a n g e a b le  N a . S o d iu m  is o n e  o f  th e  m a in  c a t io n s  w h ic h  
c a u s e  so il s a l in i ty .  P r im a r i ly ,  e x c e s s iv e  N a  u p ta k e  a f f e c ts  th e  w a te r  u p ta k e , 
a l th o u g h  e x c e s s iv e  N a  s u p p ly  c a u s e s  d e f ic ie n c ie s ,  p a r t ic u la r ly  o f  K  a n d  C a  
th ro u g h  a n ta g o n i s t ic  e f f e c t s  ( D o b e r m a n  a n d  F a i rh u r t .  2 0 0 0 ) .  C o n t r ib u t io n  o f  
e x c h a n g e a b le  N a  to  C E C  s h o u ld  b e  lo w e r  th a n  1 0 %  w h ic h  is  th e  c r i t ic a l  le v e l 
w h e n  th e  s o i l  s a m p le s  h a v e  g r e a te r  th a n  5 c m o lc/k g  o f  C E C . I r r ig a t io n  w a te r  
c o n ta in in g  e x c e s s iv e  a m o u n t  o f  s o lu b le  N a  m a y  b e  a  r e a s o n  to  in c re a s e  N a  
le v e l  in  th e  s o i l  in  a s s o c ia t i o n  w i th  p o o r  d r a in a g e  a n d  u s e  o f  lo w  q u a l i ty  w a te r  
o v e r  a  n u m b e r  o f  y e a r s .

T h e  a v e r a g e  a v a i la b le  P  o f  th e  to p  s o il  w a s  8 .8 3  m g /k g  (T a b le  
1). D is t r ib u t io n  p a t te r n  o f  th e  a v a i la b le  P  ( O ls e n ’s) is p r e s e n te d  in F ig u re  8. 
N e a r ly  6 2 %  o f  th e  e x te n t  h a s  a  P  le v e l  le s s  th a n  10 m g /k g . K e n d a r a g a m a  ei 
al. ( 2 0 0 3 )  r e p o r te d  t h a t  6 9 %  o f  s o i ls  in  th e  d ry  z o n e  h a v e  P le s s  th a n  10 m g /k g  
a n d  s ig n i f ic a n t  y ie ld  r e d u c t io n  is  o b s e r v e d  d u e  to  lo w  P  in  th e s e  p a d d y  la n d s .

E a r l i e r  S e n e v i r a th n e  B a n d a  et al. ( 2 0 0 2 )  a ls o  r e p o r te d  th a t  lo w  
s u p p ly  o f  P  is  o n e  o f  th e  m a jo r  f a c to r s  th a t  l im i t  r ic e  y ie ld  in  L o w  H u m ic  C la y  
(L H G )  s o i ls  in  m a jo r  i r r ig a t io n  s c h e m e s  in  P o lo n n a r u w a .  S in c e  so il is 
b e c o m in g  a lk a l in e  d u e  to  h ig h  c o n c e n t r a t io n  o f  C a  a n d  M g . th e re  w ill be 
s e v e re  d e c l in e  o f  a v a i l a b le  s o i l  P  in  th e  fu tu r e .

T h e  d i s t r ib u t io n  p a t te r n  o f  e x c h a n g e a b le  K  is s h o w n  in  F ig u re  
9 . A b o u t  8 2 %  o f  s tu d y  a re a  h a d  lo w e r  th a n  78  m g /k g  b u t  th e re  a re  so m e  
is o la te d  p o c k e ts  w h ic h  h a v e  m o r e  th a n  7 8  m g /k g  o f  e x c h a n g e a b le  K  in  so il.

T h e  r e a s o n  f o r  th e  lo w  le v e l o f  e x c h a n g e a b le  K  m a y  b e  the  
p r e s e n c e  o f  s a n d y  lo a m  te x tu r e d  s o il  in  7 5 %  o f  a re a  d is t r ib u te d  in  u p p e r  p a r t  
o f  th e  c a te n a .  W ic k r a m a s in g h e  a n d  W ije w a rd e n e  (2 0 0 0 )  r e p o r te d  th a t  lo w  
o rg a n ic  m a t t e r  c o n te n t  in  s o il  c a u s e s  lo w  le v e l  o f  K  in  s o il in  a d d i t io n  to  K 
f ix a t io n  ( W ic k r a m a s in g h e  et a l 2 0 0 3 ) .  L o w e r  K  le v e l  (< 7 8  m g /k g  (c r i t ic a l  
le v e l  f o r  r ic e )  c a n  b e  o b s e r v e d  in  th e  u p p e r  p a r t  o f  th e  c a te n a  a n d  b e lo w  th e  
m a in  d i s t r ib u t io n  i r r ig a t io n  c a n a ls .  H ig h  a m o u n t  o f  K  is  r e m o v e d  b y  th e  rice  
c ro p  a n d  m o s t  o f  th e  f a r m e r s  d o  n o t  r e c y c le  th e  r ic e  s t r a w  a n d  b u rn  it in th e  
th r e s h in g  f lo o r s .  T h a t  c a n  a ls o  b e  th e  c a u s e  o f  d e p ic t io n  o f  K  s ta tu s  in  p a d d y  
s o i ls  (B a n d a r a  et a l . , 2 0 0 3 ) .
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*  In  th e  s tu d y  a r e a ,  a b o u t  95% o f  th e  e x te n t  h a s  le s s  th a n  1 mg/kg 
o f  e x c h a n g e a b le  Z n  (F ig . 1 0 ) w h ic h  is  c o n s id e r e d  as th e  c r i t ic a l  level and 
b e lo w ' th a t  is  in s u f f i c i e n t  f o r  th e  r ic e  c ro p  ( D o b e r m a n  and F a i r h u r t .  2000 ). 
L o w ' le v e l  o f  e x c h a n g e a b le  Z n  (< 1  m g /k g )  w a s  o b s e r v e d  t h r o u g h  o u t  th e  s tu d y  
a re a  b u t  s o m e  i s o la te d  p o c k e t s  h a d  m o r e  th a n  1 m g /k g  o f  e x c h a n g e a b le  Z n  
(T a b le  1).

A c c o r d in g  to  B a n d a r a  a n d  S i lv a  ( 2 0 0 0 ) ,  Z n  d e f ic ie n c y  c a n  b e  
s e e n  in  th e  d ry  z o n e  s o i l  m a in ly  in  L F IG  s o i ls  w h ic h  o c c u r  in  th e  lo w e r  p a r t  o f  
th e  c a te n a .  Z n  a v a i l a b i l i ty  in  s u b m e r g e d  s o i l  r e d u c e s  w i th  th e  i n c r e a s in g  s o il  
p H  ( Y o s h id a  e t  a l 1 9 7 1 )  a n d  h ig h  b ic a r b o n a te  le v e l  a l s o  m a k e s  le s s  
a v a i l a b i l i ty  o f  Z n  in  s u b m e r g e d  s o i ls .  T h e r e f o r e ,  it is  p o s s ib le  to  s ta te  th a t  
h ig h  p H  in  t h e s e ' s o i l s  m a y  b e  th e  c a u s e  f o r  lo w  le v e l  o f  e x c h a n g e a b le  Z n  in  
th e  s tu d y  a re a .
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T h e r e  is  a n  a c c u m u la t io n  o f  C a ,  M g  a n d  N a  t h r o u g h o u t  th e  
c a te n a  in  th e  f e e d in g  a r e a  o f  th e  G ir i th a le  i r r ig a t io n  s c h e m e  a n d  1 2 %  o f  th e  
p a d d y  f ie ld  e x t e n t  a l r e a d y  h a s  E C  le v e ls  m o r e  th a n  0 .1 2 5 d S /m  d u e  to  
a c c u m u la t io n  o f  s a l t s .  T h r e a t  o f  a c c u m u la t io n  is  h ig h e r  in  th e  lo w e r  p a r t  o f  
th e  f e e d in g  a r e a .  A s  s u c h  m o r e  a n d  m o r e  p a d d y  la n d s  w i l l  h a v e  m a r g in a l  
le v e l  o f  p r o d u c t io n  in  th e  f u tu r e  d u e  to  u n n e c e s s a r y  l e v e l s  o f  C a ,  M g  a n d  N a . 
I m b a la n c e s  in  C a  a n d  M g  m a y  a f f e c t  th e  a b s o r p t io n  r a te  o f  M g  a n d  K  a n d  w il l  
b e  h a r m f u l  to  r ic e  p r o d u c t io n .  T h e  a v a i l a b i l i ty  o f  P< K  a n d  Z n  w a s  low ' in  th e  
a re a  a n d  m a y  b e  d u e  to  h ig h  p H ,7 lo w  r a te  o f  P  a n d  K  a p p l i c a t io n ,  f ix a t io n  o f  P  
a n d  K  a n d  p o s s ib ly  d u e  to  n o n  u s e  o f  o rg a n ic  m a n u r e .  C o n s id e r i n g  a ll  th e s e  
f a c to r s  f u r th e r  r e s e a r c h  is  n e e d e d  to  f in d  o u t  s u i ta b le  m a n a g e m e n t  p r a c t i c e s  to  
p r e v e n t  a c c u m u la t io n  o f  C a ,  M g  a n d  N a ^ a n d  to  im p r o v e  th e  le v e l s  o f  P , K  a n d  
Z n  to  e x p lo r e  th e  fu l l  p o t e n t i a l  o f  th e  p a d d y  l a n d s  in  th e  G i r i t h a le  i r r ig a t io n  
s c h e m e .
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