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ABSTRACT 

A preliminary geochemical characterization of Sri 
Lankan soils is established using total soil analyses 
for major oxides. The differences between the soil 
samples from the wet and the dry zones show that the 
climatic contrast has resulted in a clear geochemical 
signature in the soils. The geochemical analyses 
indicate extensive removal of major and secondary 
inorganic nutrient elements from wet zone soils and 
suggest the need for total replenishment of nutrients 
instead of nutrient addition in parts as embodied in 
the NPK fertiliser concept, to restore and maintain a 
nutritatively balanced environment such as is found 
in naturally fertile soils. 
KEY WORDS: Geochemical, Rock Powder F e r t i l i z e r , S o i l s 

INTRODUCTION 

A comprehensive geochemical characterizat ion of 
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Sri Lanka's s o i l s i s not ava i lab le , and th i s omission 
should be r e c t i f i e d in view of the need t o formulate 
a new f e r t i l i z e r s t r a t e g y , b e c a u s e o f s o a r i n g 
f e r t i l i z e r pr ices and recent knowledge emerging from 
research i n t o t r o p i c a l s o i l s . As p o i n t e d out by 
Leonardos e t a l . , (1986) conventional NPK so luble 
f e r t i l i z e r (as employed in Sri Lanka) was o r i g i n a l l y 
formulated for the f e r t i l e s o i l s of the temperate 
regions characterized by lower r a i n f a l l . In these 
regions general ly of young post g l a c i a l s o i l s , s o i l 
f e r t i l i t y i s ensured by low leaching rates which are 
responsible f o r . the formation and preservation of 
s o i l minerals such as smect i te and i l l i t e that have 
as a r e s u l t of t h e i r s t r u c t u r e s , h i g h r e t e n t i o n 
powers of b i o - e s s e n t i a l elements. In contrast , the 
only minerals that can form and survive the intense 
leaching environment in the tropics are the kaolin 
group of minerals and oxides and oxyhydroxides of 
elements such as Al and Fe. However these minerals, 
because of the ir s t ructures , have very low retent ion 
c a p a b i l i t i e s of b i o - e s s e n t i a l elements. Thus these 
s o i l s are incapable of buffering the array of plant 
elements required to maintain s o i l f e r t i l i t y . 

A concept t h a t i s r a p i d l y g a i n i n g a c c e p t a n c e 
resu l t ing from the work done on Brazi l ian s o i l s i s 
that in the tropics where leaching rates are high and 
s o i l r e t e n t i o n powers low, c o n t i n u e d a d d i t i o n o f 
c o n v e n t i o n a l h i g h l y s o l u b l e NPK f e r t i l i z e r 
cons t i tu te s a rather inef fectual and uneconomic means 
of maintaining s o i l f e r t i l i t y . In Sri Lanka t h i s i s 
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bourn out by the increasing spread of Mg def ic iency 
i n wet z o n e s o i l s . Mg d e f i c i e n c y was f i r s t 
i d e n t i f i e d i n t h e 1 9 5 0 ' s i n t h e S o u t h and 
Southwestern parts and has extended to other regions 
as we l l (Jeganathan and Dias, 1986). Secondly the 
l i s t of trace elements considered e s s e n t i a l by plant 
s c i e n t i s t s , k e e p s g r o w i n g . C u r r e n t l y t h e l i s t 
includes Fe, Mn, Cu, Zn, B, Mo, CI, and Cu. This i s 
h ighly s i g n i f i c a n t to Sri Lanka, when viewed from the 
perspect ive of the alarming number of trace element 
d e f i c i e n c i e s t h a t a r e b e i n g i d e n t i f i e d n o t 
surpr is ing ly in the country's intense ly cu l t i va ted 
wet zone c l imat ic region where leaching rates are 
high. A review paper (Pavanasasivam and Kalpage, 
1973), l i s t s the occurrence of manganese def ic iency 
in some t e a and rubber growing s o i l s , i ron and 
molybdenum def ic iency mostly in tea growing s o i l s , 
boron def ic iency in tea growing e s p e c i a l l y in s o i l s 
derived from q u a r t z i t i c rocks and increas ingly common 
z inc d e f i c i e n c i e s in tea , cof fee and cocoa growing 
s o i l s . 

The need has arisen to look at s o i l s in these 
regions as geochemical e n t i t i e s with secondary and 
trace element contents that need t o t a l replenishment, 
instead of addition in parts (Kronberg e t a l . , 1985). 
This i s embodied in the c o n c e p t o f rock powder 
f e r t i l i z e r currently being developed in Brazil (Fyfe 
e t a l . , 1983) for wet zone type s o i l s . I t or ig inates 
with the idea that rocks which contain an array of 
elements unmatched by any f e r t i l i z e r commercially 
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avai lable today i s in addition Nature's own choice of 
a nutrient source. 

In Sr i Lanka, the wet z o n e , c o m p r i s i n g Red 
Yellow Podzolic s o i l s i s under s t r e s s to support the 
country's agr icul tural economy. In order t o make a 
comparative study for Sri Lanka i t was necessary to 
obta in data on the major o x i d e and t r a c e e l ement 
composition of s o i l s and common rock types found in 
Sri Lanka. Major oxide s u i t e determinations e x i s t 
only for l imi ted batches of s o i l (Panabokke, 1959). 
Only AI2O3 and SiOg analyses are given for a large 
number of p r o f i l e s in the Handbook of the S o i l s of 
Sr i Lanka (De Alwis and Panabokke, 1 9 7 3 ) . Trace 
element data i s presented by Pavanasas ivam and 
Kalpage, (1973) , and Sanmugadas (1973). An extensive 
c o l l e c t i o n of l i t e r a t u r e d e a l s w i t h . ' f e r t i l i t y 
c h a r a c t e r i s t i c s ' of s o i l s designated as ' r i c e growing 
s o i l s ' (Nagarajah e t a l . , 1979; Thenabadu, 1977; 
Panabokke and Nagarajah, 1964), and 'coconut lands' 
(Nethsinghe, 1963), named a f t er the 4 major crops 
grown in Sri Lanka, tea , rubber, coconut and r i c e . 
In keeping w i th the t r a d i t i o n a l c o n c e p t o f s o i l 
f e r t i l i t y , much of t h i s l i t e r a t u r e deals with the 
a v a i l a b i l i t y of the major plant nutr i en t s , Nitrogen 
( N ) , P h o s p h o r u s ( P ) , and P o t a s s i u m (K) and 
recommendations for required input mainly of these 
elements together with Mg in the case of coconut and 
Zn and B in the case of tea (Handbook of F e r t i l i z e r 
Recommendations, Somapala 1986). The s ta tus of the 
remaining elements required by p lants , both secondary 
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and trace i s l arge ly not considered. A preliminary 
sampling was conducted t o s t u d y the g e o c h e m i c a l 
c h a r a c t e r i s t i c s of Sri Lankan s o i l s and t h e i r parent 
rock types with spec ia l reference to the major oxides 
including K^O, Na20, MgO and CaO - the macro and 
secondary .plant n u t r i e n t s - i n order t o o b t a i n a 
bas i s for overa l l comparison of the ir nutrient s t a t u s 
w i t h r e f e r e n c e t o t h e e a r t h ' s c r u s t and some 
important rock types and minerals (primary as wel l as 
secondary) . Part of t h i s s t u d y was a l s o aimed a t 
obtaining comparative major and trace element data 
for the s o i l s of the main c l imat ic zones, the wet 
zone and the dry zone regions of Sri Lanka. This in 
t u r n , i t was h o p e d , would p r o v i d e i n f o r m a t i o n 
regarding the f e a s i b i l i t y of adding/not adding rock 
powder f e r t i l i z e r as a cheap method of providing an 
array of plant nutr ients . 

The cl imate of Sri Lanka can be described as 
tropica l humid to sub-humid. The wet zone (Fig. 1) 
rece ives ever 2500 mm r a i n f a l l reaching a maximum of 
5000 mm, d i s t r ibuted evenly throughout the year. The 
dry zone i s characterized by a prominent dry season 
l a s t i n g at l e a s t 4 to 5 months of the year, and an 
annual r a i n f a l l of 1875 -1250 mm. 

MATERIALS AND METHODS 

For comparative purposes samples from wet, dry 
and intermediate zones were taken at depths of 10cm, 
30cm and 100cm within the root zone, using a hand 
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(•^intermediate s o l e sequences; (») * « » 
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auger. The sampling s i t e s (Fig. 1) were located near 
fresh rock outcrop. 140 samples were analyzed for S i , 
Al, Fe, Mg, Ca, K, Na, Mn, P and trace elements using 
X-ray f luorescence at X-ray Assay Laboratories Ltd. , 
Canada and at The University of Western Ontario. 

To compare and assess the n u t r i t i v e s ta tus of 
the s o i l s between the two c l imat ic regions, analyses 
w e r e n o r m a l i z e d a g a i n s t c r u s t a l a b u n d a n c e s 
( F a i r b r i d g e , 1972) as shown i n F i g . 2 and o x i d e 
r a t i o s c a l c u l a t e d and p l o t t e d a c c o r d i n g t o t h e 
Kronberg and Nesbit t (1981) weathering diagram (Fig. 
3 - 4 ) . The l a t t e r type diagram i s useful because i t 
not only allows comparison but g ives an indicat ion of 
weathering processes the sequences are undergoing. 

RESULTS AND DISCUSSION 

Geochemical Di f ferent ia t ion of Sequences: 
Few of the s o i l elements analyzed are heavi ly 

enriched compared t o the Earth's crust (Fig. 2 ) . Of 
i n t e r e s t i s the di f ference in type of element showing 
t h i s minor enrichment. Zr, Ti, Sr and P are enriched 
in the dry zone compared t o Al, Fe, Ga, Zr and Ti in 
the wet zone. The l a t t e r s u i t e belongs to typ ica l 
res idual chemical enrichment (Goldich, 1938). The 
major i ty o f samples ana lyzed compare i n range o f 
elemental composition to the Earth's crust excepting 
the a lka l ine and a lka l ine earth elements, both major 
and trace . Not surpr is ing ly , deplet ion i s extens ive 
e s p e c i a l l y in the wet zone compared to the dry zone. 
Of these , Na and Ca deplet ion i s e s p e c i a l l y heavy. K 
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xxe 

Dry Zone 
Wet Zone 

ELEMENT : CRUST 
Figure 2 . D i s t r i b u t j o n of e l e m e n t s in S r i Lankan 

s o i l s r e l a t i v e to crusta l abundance (CA). 
xxd (0.001X-0.01X CA); xd (0.01-0.1XCA); 
d(0.1-0.3XCA); s(0.3-3.0XCA); e(3-10XCA), 
xe(10-100XCA); xxe (M00XCA). 
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i s not as heavi ly depleted and i s in accordance with 
g loba l o b s e r v a t i o n s . The s t r o n g p o l a r i t y o f t h e 
enrichment - d e p l e t i o n p a t t e r n o f t h e wet zone 
samples i e . enrichment o f r e s i s t a t e e l e m e n t s and 
deplet ion of mobile base cat ions compared t o dry zone 
samples, ind ica tes the higher degree of weathering in 
the wet zone Joachim, 1955). 

In the weathering diagram ( F i g . 3 ) , primary 
minerals p l o t high along t h e Y - a x i s due t o t h e i r 
r e l a t i v e l y high content of nutrient elements Ca, K, 
Mg and Na, according to Kronberg and Nesbit t (1981), 
Removal of these elements during weathering by ground 
water r e s u l t s in par t i t ion ing of primary mineral 
elements between residual s o i l minerals and r iver 
water. This r e s u l t s from the d i s so lu t ion of mobile 
elements* in primary minerals by ground waters which 
then seep and flow in to r iver water. This in turn 
drives the res idual s o i l composition d i r e c t l y away 
from that of r iver water. This i s expressed in the 
diagram by opposing evolutionary trends of (a) r iver 
water and (b) res idual s o i l minerals (Fig. 3 ) . They 
branch out on e i t h e r s i d e of the p l o t s o f primary 
minerals. The residual s o i l weathering trend from 
unweathered rock t o highly weathered residues such as 
g ibbs i t e and kaol in evolves 'down' the diagram while 
the r iver s o l u t i o n evolves 'up' the diagram as i t 
cont inual ly ex trac t s Ca, K, Mg and Na from the s o i l s . 
In contrast to primary rock forming minerals, s o i l 
minerals p lo t lower along the Y-axis due t o depletion 
of base cat ions and corol lary enrichment of Al and Si 
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(Fig. 3 ) . 
Chemical weathering of the parent rock y i e l d s a 

convex downward trend directed to the l e f t jo in ing 
p r i m a r y rock f o r m i n g m i n e r a l s t o g i b b s i t e . 
Converse ly , p h y s i c a l p r o c e s s e s of winnowing and 
sor t ing where c lay minerals are e i ther blown of f or 
washed out leading to accumulation of sand and s i l t 
s i z ed chemically iner t quartz are indicated by trends 
j o i n i n g primary minera l s t o q u a r t z . Other heavy 
minerals r ich in Fe, Ti and Mn which are r e l a t i v e l y 
r e s i s t a n t t o c h e m i c a l w e a t h e r i n g c a n n o t be 
represented within the framework of t h i s diagram.. 

Fresh rock (FR) samples p lot in a r e l a t i v e l y 
t i g h t c l u s t e r (Fig. 4) regardless of the c l imat ic 
c o n d i t i o n s o f t h e i r sampling s i t e s . They c l u s t e r 
c l o s e t o f e l d s p a r along t h e m i x i n g curve between 
primary fe ldspars and quartz with the exception of 
the quartz i te sample, FR49. 

D e r i v a t i v e s o i l s a m p l e s on t h e o t h e r hand 
c l e a r l y f a l l i n t o 3 d i s t i n c t f i e l d s , f i e l d s 
designated 1, 2 and 3 in Fig. 4 . The d irec t ion of 
decreasing depth in s o i l sequences are indicated by 
arrows. Inspection of Fig. 4 shows that the d irec t ion 
of decreas ing depth p o i n t s bo th up and down. In 
sequence 104 (Fig. 4) the downward directed arrows in 
the d irec t ion of decreasing depth indicate that the 
subsurface layer that p l o t s c lo se to fresh rock has a 
higher nutrient content and i s l e s s weathered than 
the surface layer. Hence downward directed arrows 
indicate the presence of a high nutrient content at 
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d e p t h , s i g n i f y i n g p o s s i b l y t h e p r o x i m i t y t o 
r e l a t i v e l y f r e s h m a t e r i a l . T h e r e f o r e i n an 
evolutionary sense the t r e n d . i s 'downward', i . e . the 
most weathered s o i l layers are at the top of the 
sequence c h a r a c t e r i s t i c o f a chemica l w e a t h e r i n g 
system. The reverse (upward facing arrows in the 
d irect ion of decreasing depth) which i s the dominant 
trend, implies extens ive accumulation of aluminum at 
depth and i s seen in the most h i g h l y weathered 
l a t e r i t i c sequence, 145, and even more s t r i k i n g l y by 
sequence 49 developed on a q u a r t z i t e p r e c u r s o r 
(FR49), except ional ly low in nutrient elements and 
aluminum, ( F i g . 4 ) . Formation o f a c o u p l e d upper. 
^ e 2^3 r ^ c n zone and a lower AI2O3 r ich zone i s a 
commonly observed phenomenon in l a t e r i t e p r o f i l e s 
(Oahanayake, 1982; Ambrosi and Nahon, 1986; Tampoe, 
1 9 8 9 ) . M u l l e r and B o c q u i r e ( 1 9 8 6 ) o b s e r v e d 
replacement of kaolin by hematite in the red mottles 
within the deeper s o f t l a t e r i t e in SEM studies and 
computed the amount of A^Og that would be displaced 
as a r e s u l t . Part of t h i s r e p r e c i p i t a t e s as l e s s 
c r y s t a l l i n e k a o l i n i t e w h i l e p a r t o f i t forms 
g i b b s i t e . Another portion remains unaccounted for . In 
t h i s transformation s i l i c a i s re leased. Tardy (1971) 
showed t h a t e v e n Al i s s o l u b l e i n . h e a v i l y 
undersaturated hence c h e m i c a l l y a g g r e s s i v e s o i l 
so lut ions in the upper layers of these sequences that 
represent the most advanced s tages of weathering. I t 
appears that in l a t e r i t e systems c l a s s i c a l concepts 
o f a b s o l u t e chemical i n e r t n e s s no l o n g e r remain 
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v a l i d . The time factor involved in l a t e r i t e formation 
s h o u l d a l s o be t a k e n i n t o a c c o u n t . C o n t i n u e d 
replacement of the yellow kaolin matrix at the base 
of the upper iron r ich crust generates the iron crust 
i t s e l f leading to Fe20g enrichment in the upper zone 
r e l a t i v e to A^Og . The iron crust i t s e l f breaks up 
at the surface according to Ambrosi and Nahon (1986), 
in to nodular iron (gravel) and quartz. Fe20g i s not 
r e p r e s e n t e d i n F i g s . 3 and 4 . Hence o n l y t h e 
enrichment of s i l i c a , in the surface l e v e l s and A^Og 
in the lower l e v e l s i s h ighl ighted. Tampoe (1989) has 
calculated the extent of A^Og (which i s chemically 
inert in most weathering systems) l o s t r e l a t i v e to 
parent rock through mass balance ca lcu la t ions using 
zircon and titanium as inert chemical indexes. 

Superimposition of the interpretat ion of the up 
and down facing trends onto the or ig ina l s ign i f i cance 
of the l e f t and r ight facing trends of Kronberg and 
Nesbit t , (1981), g ives four a l t erna t ive routes of 
weathering. In the dominant upward l e f t facing trends 
(Fig. 4 - eg. sequence 145), the surface samples are 
farthest along both Y and X axes, implying that they 
have greater nutrient and s i l i c a contents than the 
subsurface samples which p lot c lo ser to g i b b s i t e . 
Relat ive increase in base content could be due to 
vegetat ive recyc l ing . Accumulation of s i l i c a at the 
surface has been explained above. Hence i t appears 
incons i s tent with the expected aluminum enrichment in 
the s u r f a c e l a y e r s which would be found in an 
i d e a l i z e d chemical only w e a t h e r i n g s y s t e m , as in 
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sequence 104, F ig . 4 , where t h e w e a t h e r i n g f r o n t 
moves downward enriching the surface material with 
more and more aluminum as i t proceeds compared to the 
subsurface m a t e r i a l . As no ted p r e v i o u s l y in an 
ideal ized chemical only weathering system where the 
weathering front moves downward, downward f a c i n g 
arrows in the d irec t ion of the surface would r e s u l t 
indicat ing proximity to fresh material with greater 
depth. In l a t e r i t e p r o f i l e s 100 cm represents mainly 
the upper iron r i c h c r u s t . The w e a t h e r i n g f r o n t 
i t s e l f l i e s in the s o f t kaolin and g ibbs i t e dominated 
layer below which coincides with the A^Og rich zone. 

Since samples c o l l e c t e d from the wet zone plot 
in f i e l d 1, the f i e l d of k a o l i n i t e and g i b b s i t e , i t 
indicates the ir probable mineralogy and the fact 
that they have l o s t most e s s e n t i a l elements, Na, K, 
Ca and Mg d u r i n g t h e p r o c e s s o f w e a t h e r i n g 
regardless of t h e i r parent rock type, rendering them 
t o be i n d i s t i n g u i s h a b l e from e a c h o t h e r . The 
exception i s sequence 115, which has developed on a 
c a l c - s i l i c a t e g n e i s s . The in t ens i ty of leaching that 
proceeds in the wet zone can be gauged by the p lot of 
w e a t h e r e d rock s a m p l e s (WR), t h a t a r e s t i l l 
s t ructura l ly coherent but are far removed from the 
fresh rock p l o t s , eg. 142WR, 123bWR, (Fig. 4 ) . Wet 
and intermediate zone r iver sediment samples that are 
seen t o carry v i s i b l e primary minerals* p l o t h i g h 
along the Y-axis outs ide f i e l d 1, t e s t i f y i n g to the 
in tens i ty of' eros ion. Beach sand samples containing 
Ca bearing s h e l l s p lo t above f i e l d 1. 
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Figure 4 . (Opposite page) Sample d i s tr ibut ion p lot 
on weathering diagram m o d i f i e d a f t e r 
Kronberg and Nesbitt (1981). Sequences are 
represented by symbols designated at the 
fresh rock (FR) p l o t , and below. Arrows 
ind icate d irec t ions of decreasing depth. 

RS = River sediments; WR = Weathered Rock. 
A = sequence 112: In t . Zone - Granite Gneiss 
t\ = sequence 129: Dry Zone - Granite Gneiss 
• = sequence 104: Dry Zone - Augen Gneiss 
• = sequence 61 : Wet Zone - Hornblend 

b i o t i t e migaat i te 
A s sequence 63 : Wet Zone - Charnokite 
^ = sequence 145 : Wet Zone - Charnokite 
€> = sequence 123b : Wet Zone -. Charnokite 
0 = sequence 49 : Wet Zone - Quartzite 
• - sequence 115 : Wet Zone - Calc Gneiss 
0 s sequence 142 : Wet Zone - Hornblend 

b i o t o t e Gneiss 

. Sequences sampled f r e s the wet zone c l o s e t o the 
w e t / i n t e r m e d i a t e boundary ( f i e l d 2 ) , p l o t in t h e 
s m e c t i t e - i l l i t e zone g iv ing a pos s ib l e indicat ion of 
the ir mineralogy. 

Samples from the dry zone, f i e l d 3 , p lo t j u s t 
below the fresh rock samples, indicat ing e i t h e r the 
presence of abundant unweathered primary minerals 
and/or the presence of c lays with very high exchange 
capac i t i e s . . A convex downward curvature directed t o 
the r ight towards greater abundance of s i l i c a , i s 
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noted in some of the s e q u e n c e s o f t h e dry and 
intermediate zone (sequence 115, and 139, Fresh Rock 
to s o i l trend, Fig. 4 ) . This implies the dominance of 
p h y s i c a l w e a t h e r i n g o v e r c h e m i c a l w e a t h e r i n g 
( K r o n b e r g and N e s b i t t , 1 9 8 1 ) . A v e r t i c a l 
d i f f e r e n t i a t i o n between l e v e l s and fresh rock i s more 
o f t e n o b s e r v e d in the . dry z o n e s e q u e n c e s ( e g . 
sequence 104, Fig. 4 ) . 

The overa l l dominance of cl imate in determining 
s o i l c h a r a c t e r i s t i c s in Sri Lanka i rrespect ive of 
parent rock type , p o i n t e d out b e f o r e by Joachim 
(1955) i s reconfirmed in t h i s diagram. 

CONCLUSIONS 

The Kronberg and Nesbitt weathering diagram i s 
useful in screening s o i l s to determine the ir nature 
of weathering. The d i f f e r e n c e s between t h e s o i l 
samples from the wet and the dry zones show that the 
c l imat ic contrast has resulted in a c lear geochemical 
s ignature in the s o i l s . 
( a ) . Wet zone samples are the most weathered in that 
they have l o s t most major and secondary n u t r i e n t 
elements compared to the ir parent rock type. Their 
geochemistry ind icates that these s o i l s would most 
probably be characterized by the presence of kaolin 
and free oxides . This predict ion corre lates wel l with 
w e l l e s t a b l i s h e d m i n e r a l o g i c a l o b s e r v a t i o n s o f 
e a r l i e r workers (Herath and Grimshaw, 1971). These 
samples provide a dramatic i l l u s t r a t i o n of the 
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stripping: power of humid tropica l weathering, which 
shows that weathering appears to be almost completed 
while the rock i t s e l f i s s t i l l s t ruc tura l ly coherent. 
This l a s t observation has not been noted previously 
in the case of Sri Lankan s o i l s . Weathering in the 
wet zone i s dominated by chemical processes . However 
in the sur face l a y e r s p h y s i c a l p r o c e s s e s such as 
rainwash of c l a y mater ia l i s l i k e l y t o be a c t i v e 
leading to enrichment of s i l i c a . Also in the advanced 
stages of weathering as exemplified by l a t e r i t e s and 
l a t o s o l s , t h e c l a s s i c a l c o n c e p t o f c h e m i c a l 
immobility in elements such as Al may not remain 
va l id . 

(b ) . Dry zone samples are the l e a s t weathered and 
predict ions based on geochemistry indicate that in 
a d d i t i o n t o s i l i c a t h e s e s o i l s must a l s o c o n t a i n 
e i t h e r r e s i d u a l p r i m a r y m i n e r a l s t h a t c o n t a i n 
nutrient elements and/or clay minerals with greater 
c a t i o n e x c h a n g e c a p a c i t y than k a o l i n , s u c h as 
smect i te or vermicul i te . Again these predict ions are 
j u s t i f i e d by mineralogical observations of e a r l i e r 
w o r k e r s . Hence t h e s e s o i l s c o n s t i t u t e f e r t i l e 
agricul tural s o i l s . In addition; 
( c ) . Fresh rocks p lot in a r e l a t i v e l y t i g h t c lus ter 
a long the mixing l i n e between quar tz and o t h e r 
primary minerals. The overa l l dominance of cl imate in 
determining s o i l c h a r a c t e r i s t i c s in tropica l regions 
i rrespec t ive of parent rock type, i s c l ear l y brought 
out in these diagrams. 
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The i n t e n s e l y c u l t i v a t e d wet zone s o i l s have 
been subject t o severe weathering, and, as a r e s u l t , 
have very low nutrient reserves compared to parent 
rock and dry zone s o i l s . The degree of deplet ion of 
bases i s indicated in both f i g s . 2 and 4 . A c l e a r 
case i s made for the need t o restore and maintain a 
n u t r i t i v e l y balanced environment in t h e wet zone 
s o i l s such as i s found in natural ly f e r t i l e s o i l s . 
This i s embodied in the concept o f powder rock 
f e r t i l i z e r current ly being developed in Brazi l (Fyfe 
e t a l . , 1983) for wet zone type s o i l s . Considering 
the increasing trend for secondary end trace nutr ient 
d e f i c i e n c i e s , t h i s should c l e a r l y be a remed ia l 
object ive of agr icul tura l po l i cy in Sri Lanka before 
the s i t u a t i o n worsens and c a l l s for c o s t l y imported 
amendments. 
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