
oeora dO ®&>zsl ts>G3&@cd azs>Q Q& csS ®  S)&ci o c ic )q  
VcDOtsds) ©CD3c30 0 0 0  g g d jS ^ 1 csqsu e3@eod

ojoog C3®s> (AnteRtfm sftts) © 0  esOQcwOca
OS.O^.s^.S-eTTiiad esso (3.0. eg-sSSc®
QDQ̂coca 233823© oKeJ@'«fi @0»0032nca

fiOBrsaa cos cofi© t5ss) (500e
©OsggdjOe 0®3 23(5255 0CD3C30QQ 2325)
§g(5j8® 0 eOqsCzn aa>Q 8® 0©  aoS ss 

SsSzswGcatS (Ottow el al., 1983) . §

©•23308 0202s (50 ea a f zsesoocrf S 

OeosGO 00023* Oeoazsa 903255 SbOa&s 

0©c3 g8 . 0202s (50 @azsf ttQOts&d 

(LCWZ) 8  0e>3 2»(5;g eSzr> ewssfOcsoB, 

90,000 fizrf {peaa’a  Ocascoaf 1/3 o@-e5> 

0230 8®6© tao£)@d ScoGcazaf e^a^8 

c^C^Cte© cos k^23 (Gunatilake, 1989). 

02302* sOaaf 0®ca czstssO <3̂ 00)25*025* 

casn)̂  g  Soase 3@ g©^csOe sznoG 

2382s* tsQ cs^de® Oco©cafl.

©®® gcrf«nc32sf C3©en S S g  

eaSSzsOcazsf (jtsteaO e^eOafeaf JJcaSca 

to^fi qfio&ta caes£), $ g  8 .08  qmca 
g8e OeOcozncs (o© d ffirsBeodeS azsGca) 

eoa d od d  coo oeaO^Sca® ©q  q g  

9©3«Sc32rf, 2d8Qc525* cac^oSB 0̂ £1 
<riOca255255 f iarfDta cpSj25*ca (Fonnampenima, 

1958; Breeman and Moorman, 1978; Ottow «f 

al., 1983).

2S>a@ oOO® 16, <f»t3 1

$2028 23«;2D2S* 233023 Oe
230®g«£ea2s* fio s  0202a (50 02323*
23C3O0c* O3®3253)30c32S* 0©c3 2^8 025*025* 
C3e@0zS 203 ©^©Ofi 23325*0000* 
SScasGafOeca. ©@® ©ScaaOrsf G<® Ojg 
0008  epg 8 0  233, 0032*062* tos 
eo30jQc3® oszsgzsO Seas o^e^S 
gg(5^8©0 2s>jg(5j2S30ca2s{ ^2S*0 8 . e® 
O2£*2$0 tSoa ep3® g a  zszsOcazs* caO©25* 
3823 9©3-eftcasfeffl&J ^caszssS cazaO 
S 8© 0  003, C323© 8 ®8 © 5>gSO
eeais-OocaO 2380)23*0 oa-og gssOecazsl 
©CO C3|GficJ 20j23 (Benckiser etal.. 1982; 
Ottow et al., 1983). e g  dtyD&t £$dj 
G-efccassO tD̂ S© (Ota & Yamada, 1962) 
egd^ ^ 8®  (fjznSS®, §d O e OSznca 
<̂ 2388®, (50 0 0 , eaaO ©02552*8 ® 203 

Staca^© (Ponnamperuma, 1958; Van Breeman 
& Moorman, 1978) @©© Ss©283O0ca8 
oafi ($4v325*©23 ©2SB-C&8.

cats© 8 » 8 ® aoOcD^S® eaqtoa 
oOts Oe fiScs g g  catsQ caaĉ g-fiica 
232023 eaqeo:̂  ca(5j-^ eOtad 08. 
00a 8@0O02s{ goedqca, OjB©® ê OdOaO
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08) &admts> azSOoQ (Tanaka and Navasero 
1966; Jayawardena el al., 1977). a®®
oftGgOO gg-c£^®2 Sedsafeg ^e®
idjjSooG eftS geerf̂  eosSzas mezd, 
8®cs eaoBtdza' GafOzrf ®Dad® 80  © 8a  
(fOddsOe^ o®«Sca.

OOG eca^® (Ponnamperuma, 
1958) zasgz&O ® ^8c> d e O »z » o , 
epoaeJad d c  gOseoo d^Qo zsft3®, 
03t5®ffl 0039103(5 03(32^0 (Van Breeman 
amd Moorman, 1978; Bandara and Gunatilake, 
1994) 08) 8g(5j 6C3̂ ® (Li Jin pie, 1984) 
(pSJca a®® tasQza S eS ooG o  ®jQ 
o^OjafSa® o d e  zsooaozrf @8. OodQzs 
SedszsJz^o® cojS odO o b> aosotosd 
aoQ&cs d»z$Gzsf 6®ca GSoca oqtos 
QGsaf aodcoa ©to e p d S a  Oceatszrf
03CÔ3C323> 80.

a®® GsdaseQaT eozrf^g® 
zadzrfezrf cstaQ 8 0 8 ® SsjGozaf eftS 
S fld  odO e t»d®  C$ ot5ed0>eS C c 
gSdeca- 0®® odedo-efi Q gaf 
ae3®03®d3afz5 ga d  Sedoafcg e^zn cos 
oddco O3§0z»  G<fi eooSao tad cats® 
808® ®Ozrf zSO®0 e®cod 03*09 o ® »  
cosSzaod © dc® 3^©- aoocM oftsS®©.-

5©» 803 Q®C»

$  C*z®3®0 otoadO  oazrf
acaocaO <jozd8»  tadad IJdQtaftaod 
eSdgOe ®8d  o^ c Od!o coo a>dcda 

aoaoDO® cun ddoznGe catatQ 80  0 8 a  
3 8 d  od Q c Goootsdzn <35 00030® G c

ggdjS® Gjeits®® ©qa>3 880  O3*og 
a©zs> o®oo g fi^ a o G  o^oS*® oqcos 
ezsag odaa-eS oGzsfGzn e ?- a®® 

edzs® «60e? 8 G e » ©sGza ee©  fatsos! 
acoa eftzrfazsf 8  g a d ^ o  o n  03*09 

o®znB. a®® (fO oozaed^ cooSao zadza 
C<fê  88 94-1 (93d  gaef^ca) oto 8 
0 8 6 ®  267-3 (Oad-efi g a d ^ o )

tosSas tadzn oD«cg ©®zn
otoo ©qtozrf 08.

((f) eo3aeo3d g®3-eSo 1
otozd/eo fl.aft®  72.0 + 
ecoafG/PsOs S .g|®  49.0 + 
etosrf/KaO &.cgi®69.0

(ep) ao308osd g®3-cSo 2
(aeozsf/eo 72.0 +
ecDsd.^OB fl.oft®  73.5 + 
asozd/KgO Soft® 103.5

(<ft) eoo3o® 8gdj esnaf/aGozd 
4 + 0030803d g®30SO 1

(eft) 9 3  eaazd/aGozrf 7 + 
aosacosd g©3-e&o 1

(8) ejtoflos if® ecozd/aOszd 0.8+ 
0O30CO3d g®3«So 1

a®® zadaazrf 88af otoadO 
ea d  eaesood ozsQ 80 esfia S8 d 
edG e 0©3zad» 8 Oe s8< V »
GjCftzdS® ©qtos, oo34̂ a P ©to K
®80® Oe ® e°l®  0O3C33 3>jS® 0(̂ 803
oGzdGa c<i odacdb-fln ©oeaGza g fid c  
ef^G oo30cobd g®3-e6c9 2 S esqazd

zaa8 ®G®® 16, <f*ta 1
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eeotsfOoadotaO PjO, deed ogz® 73.5 
eoa eeotsfOcaadcata© K zO 8ecd 0 Z® 

103.5 g©a«&casd etadda eostaa e?- 

(Bandara and Gunatilake, 1994) 1958 ^
eoasfenSsodj© SBzrf cats© Sat edE>e© 

8de^m tadsi g®3«£o a®©

oStanfica catena g etadda oosteaa e?-

eoaaca® Sgd^ eoa. 
o^e8g6© 0 caS 2 sod  acaags) 
qad geoGcaa qd o^e QQOai qOddaeSS* 
ecsags) c?- S eoag (geoScaa) sgg 
65si SQsd Secaddsaca 88© eeaSsi 
QgOs) 8caa &a>dcoecJ Q$s) qQQecf^, 
d&aecd q©>q> 6<f ooO  &t$sf 88e® 
o »g ©  eaqeoa gtoScaa gdedoa, c?d 
ecaags) e^. e@© 8§edfle® §caa©@scd  ̂
geoQtaa eOasd 4 8sd en)a©za eojefeta’ 
geoQcaa epd eOasd 0.88. g8taad 
etaOdtsf gSeeefctnca tad oo®coaS 
©®g&e£ etaag c^eg® tj©ca qg©
odscdat-eSca o©td©s) e?-

«

a x3 © ,d s)p eeotaPQcaadcata© 

8® cdo^®  72.0 etaaOcd tgtataO eSga 
eeoa&caadcata© 8 ® ed  g z® 15.4 taI 

§ 6 ta  eoaeeoad eceag o ^ c  Q§©3 ea8 
3 escD 6 o g ©  eeoes&caadcata© S ecde^ ®  

28.3 & i& sf g ecaagta e ? - eoaedecd$ 

eoaeeoad eaasg g o d  eoaedtaed© e c o  

&lG 6g8© G  60  dg eoaO^fica® eoaeeoad 

SgSecdQ © cf saaO^rf e c o  ea®as) 

©taaOcd tgsataO eSga o^ e  Q§©J» 8 0

eoa o zc  8 g0 a  ea8 3, 6 a gO  ecaags) 

C?. geedg egetsf© © 8  gtatsd Ocaed 

©tag S d  a zc  ees.S.20 * 15 edtadcata© 

dta ta^tnta o^ e 3 ©jSsd 3 g © s) c ? -  

©Cf ©Staca qfisd tae ?&>d 6ca o*©  

eoaeeoad eoS*®ri ea©®@ tads) e ? -

taa® ea^eSdOtaQzdaaasf o ^ S  

tpdSBQfc- ^
cfOedcSaGe? 8de<JBta ©asp ©e© 

taaStnacota ecaags) e«?-

IRRI o$© ta cfCDZa©® g©ca 

cf^O ggdjSo®  O e C 0® aO °
fpOdasG o©eosd tad cozrfoa 

(qga^Q ca 1) eaz© gfitaadcata© Oatna 

eedO^ste) oOeosd tad cosdtna e ?  ®®® 

o8tsa€ac3 taste) ©gta8 , dtn® 1986/87 

©eo tastevoc^ S8ed o^e Osfaa-eok^Oe 
g, 1987/88 © »  tasds)6cd^ ®cf@cdb 

taaeooa© 8^  oOtsfOtn e ? -

odecdaeS oGtslGtne^ eesagecd 
eaadO&AoaOcs ®zt» eoacaaS^S® oqtoa 

odecd»€oca <pd® » 88© ©  gc3® o o  

Sodecfe-e&ca tads) e^- oeed <^8 Fe ® 

K <fsfe&do>taca 8cdeaad^u 8 8 ©  esqeoa 

8 .6 $  «f(Da 4.8 8  g  IN <fj6©d8ca® 

<^8e$$ eoaStaa tads) e^ . e@® 

tSedcsaOtaca od © a g  ^©eoadb«& CdefiGS 

^ed8®a-eS epOadeosd ®^g® eosds)a 

C?- o^CiS caa®oe o d S g S o f <f®cca 

eoa odtateed88 cp®e ©C ®0Oocatrf

taa8 e0$®  16, q*ta 1
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qoQo6@ajsf dd«6>© zadzn e?- d® 
£3ei©36aeJ epQ-cg Fe g®3«&o od®3^ j 

qOe©af»«£ Gd«SG3 S*o'fi®3«S 
ep03dsc3zf’ac33c33 ©afay) e ?  (PCARR 

, 1980).

gSde ®3 ©aaBcfoO

c33°c@ Gcsteef»flS> ^zsfa©zrf c?gO a®® 

caSaa-cS© ©GzsfGzn ezasgecrf odOQ 

0©z»© eocJ® GjQ©. a a S fia  gO» 

g®3-«£© 3.0 © » 5.8% &. C33»cg

gS§©aG cp3®6*a Gz» <pad <f§ 

eoadbdci ©3 aesO^S©® g®3«S©zjf 

<fta. a®® oe& e <fte®iB©® zftQeGG 

®Qzjf flef©3d-«S© ES>(3 tDjfl u o Q  

z$ezn3Z5f®zaG GjB©.

©beci»«Sacrfafidr» anO Osda®
V  i-----

gatd^©zrf (ffiadazsfz? a^zn) ©aGaaazrf 

Gj8 epcrf&̂ zrteszri e®3 © a © jfl ©0 

eozriGfl (GcqO 2). a®® ©Gzate&ecd  ̂

©aGaaadzn e<; ea®» © fl«f ggdjGa® 
ezs»«& e«znjft© 0® ©GzaGe ©zaO 

g®>«®c3 <fgC®<i, O iCidQ c O^B® 
%g-^ SO® gecfcj e^aai® Oazna 

epdG|Zrfzn © sea  gfiaad©  a®© 

©t©^e®^ G ^BS©^ eozrfg® adG  

(OcgG 2).

gaS geerf̂ atrf (Sd 94-1) a®© 

odeasO ©  OQozst ca t̂oĵ QO eoafg®  
adzn e^. a®S oOzs Ge «?3a ©a® 
g®3-es>©zrf Sg4fe. gserf̂  e^ezsf® G^B© 

q a 'Q ta 'zn a ' G adasQ a© ' GtB 
g®3«Sc3afa©af P ©3 K eoaaaad
0©SJ® (eoaeeoad g©3-e&© 2) o©  flfid j,..

earfzgG csaQ Ga © S a  ©e3Ge a a^ aa  

C««®a3 aw/B3jaa»3zrf $©®a3G©, Qgdj 
can 5©ad eoaeuod ©aapGzsf s©^e®zrt 
fSOjdS* S3® 3©a 8© yz$©.

ŝdQ©3 cpd a©^a®zrf Qazna 
e»cflGizsJezrf OjBOSzaJ e^S zngzsf d© 
Qgdjr a©  eo3e©3d g®3«5 2 a©^ jg-̂ g 
e©S*e®zrf Gsdaa Q cfdG^zrfcn ®GG®0 
GOo cp§©.

a®® ©Qzai-c&ecrf ©fidr» Oftaf
W

aozrfg® zadged1 G Qszna cpdGjzrfzn 
G^Szad ©jjB®0 , ataQ 8® ©Sa 
©dOeG, Gj8 g®3«®©2rfa©zrf Pea© K 
(eo3e©3d g®3«s© 2) e©^ 8gd  ̂a©S*® 
GaQ <p©a 3>G©. GjB g@3®fcasfe©zxf 
P o©  K aoaeaad ocoadO aacrf 
tbQoaeaS u a £  8® © 3a S fid edGcO 
e©S*a®zrf gecrf̂  e êzsf© ep donate 
GjB8®zaf aozrfgStac ©O ®G 9©a  ̂
 ̂Bandara and Gunatilake (1994}86zrf 

Gadaa a d  <^a.

L
aa8 ©G«5® 16, cf«a 1
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OcqO 1 ott»d»-cJS oGdQa c<J ssorjsd od£>e »® »d  eood3a -doaufita goS cq«S 
©ScQ4fi 1 dOaaca 2 dcdaao

(®8d oze Otiia- stWgOe) ©cfedea-aaacoae

g>j8 X 14.2 12.5
sd)irf©OX 8.1 9.3
©l8 % 77.7 78.2
t&ad&a gOu X 5.8 3.0
fl.dBCHjO) M 5.0 5.1
o8g&0& N X 0.198 0.130
Coecadtos P (ppm) (Olsen) 8.8 3.2
gG®a(5[ tad © a  » j f i  K 0.08 0.08
(meq/100 g o d ) 
fideaad^Snca t» c  © jfi Fe (ppm) 865 1322

OcqO 2 catsO Oe eaSa e)Sd od & c Gfflaatfa eg  8 Oe c^^B ® , oO a& eFe
eaodg^&ca sea 0 3 a » ^d&jds?* ®»®<5S eso»o@ o ® a  gafOa deo^®

geofgca o® a ®a 1936/07 (SS&k êOaJi®) ®» 1987/88 (odedes)
Odka ©Oa©e s ^ e ® Qaas sOaOe a®8® Qaaa

Fe C d?} gd& |d» Fe CZ9g§ qdO da
(ppm) (and/ (ppm) (and/

®&>d) oOad)
.36 94-1 0030803(5 gSfcxSea \ - 877 3.70 8 tfl e 942 4.80 1.697 e

(oacst - FI)
0O30sckk5 g@3«fica 2 538 2.67 3.604 ab 625 2.00 8940 be
o©bo8 S/̂ (5j (an d  560 
aOod 4) +F 1

2.00 3.503 ab 585 2.40 8810 c

gg§ (and/actod 7 +F1 370 1.65 3.103 cd 422 188 8470 d
goQcaa (?«3 640 
(ondO/sOsd 0.8) +1

856 8826 cd 728 385 8370 d

3.03. obaenod gSocSca 1 579 
267-3 (esc®  - FI)

183 2.825 cd 538 2.70 8670 cd

eoseQod gSbeSca 2 313 1.67 3.946 a 326 185 4.060 a
00303 0g(5  ̂ (on d  336. 
oOad 4) +F1

1.77 8928®- 303 1.17 *930*.
B^§ (o o d /
0Osd 7) +F1 " 288 1.22 3.331 be 245 1.00 8460 ab
gtoQcao <pO 438 
(andO/oOod 0.8) Fl

1.67 3.360 be 378 185 3.140 be

C.V% 13.3 14.0
gadqca * *
ea©a * *
Qdzad & c0od  oftrawGO <f̂ gQ eeog cpaada&si gototn S(5d Sdcata (frfi 
cpscad q a d  Ogcfica gz$ eOaeatrf is^a.

zaa8 e£)6® 16, $•&> 1
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o a e a  aorsfS QQisi 

qedOizrfznzsf1 Q^S®0 eerfcgO «pg 
gSacScasfoeairt P aeo K cajofl®  flcaa 
§jd&C <ftS 3d8ax$2n GaSnaQca cfgS 
caaG 8®B© GjBO® 8ca eoja (Tolldenier, 
1977). fcr Jin Pie (1984) S8zrf <; caaG 8®  
o8 m  od G eO  eooacad 8 g d j o n  g^?§ 
eca5*a®zrf caaG 8® <pQB, dGaecd Good 
adzn 8 G c cpeiG^rfa GjSGzn S>0 
Gadaa 23>d <fta. 8 Geoaadzn caaG 
cpSa zBdzn a d O e©  aoaG^Scad 
eca5*e©zrf q d G js fa  GjSGzn 9 0  Singh 
o n  Singh (1987), Jayatilake. Bandara and 
Gunatilake (1984) fiStSB-fiSca a d  Cfja.

enzsfGcaadcaaO g §  eGazrf 7 
etsxi êoQcaa cpO enaJOcaadcaaO aGazrf 
0.8 eca^e®zrf GjS qdDjO'fenta} edaooa 
o jf i  zngzsf eoaacoad g®a«Sca 2 eeod 
8gd^ aca^e®zrf c^ a9a  cpdOjCsta a d d  
zr^a.

gcg gfiaadca d&zrf o^CjScaG 
cpOn® adzn eadg&eS aodsa qGoBBaa 
eznaojoGca eojfl zngaf, dca ®fizrf oaef
3.dS <*a>c3 GjS adzn <*t»d oa»c® 
®aQacaacd eoa 0 ^ 3  ode® Gc eod d  
epcazn g®a-efica qQ a d 8 . q8 a  
gSacficazjJenzrf P o n  K and 8gd  ̂
aca$a@zrf Gî Stin cpdGjzsdzn add

caaQ 8 s  e8z& od O c Gnaadzn 8  G c 
qdOjirfa êoGcaa eca$e®zrf GjS 8  
<ftfi qzsd, e©Bzrf aezrtgd adafozrf 
caaG 8 s  ea&a e d O e  Oazna cpdGjzrtzn 
GjO flS©G Bgaa G c <ft8 G^^a)adb®Q.

atfedtafiedgSG c <®D, Qodzn
gad^cacrf (©edazrfqj a^ a ) eoaSaecazst 
epdOjzrizn 0^8 a d o a  n^fl SO aezrfgd

adQ. ged^ca ẑ jSzsf QGnf caaG 8 s  
o 8 »  od G c enzsJGcaadcaaG K20 
S e e d e d  103.5 eoa enzsfGcaadcazaG 
PjO, fiee^  gj^d 73.5 @oxf eeoacad 8gd j 
ennJGcaadcaaG aGazrf 4.0 ecaSJedzrf 
&lG&a g*$ cpdOizsfcn 0j88®tsf e^S 
<fia. Qada 8  geerfqca eoaSaa a d  GjB 
P aa K ®8Gd aeod 8gd j sca^eSzrf 
Gj8® cpdOjzrfzn GjSS® cob   ̂ tpjo. 
g ?̂3 enafGcaadcaaG aGazrf 7 aca^® 
g®ac&ecazrf cpSa G a <fad <pd8a 
Gooscaaf C7s> ^>caa aaa@8. a® eedzgG 
fieaa caaG 8® q/Od S3®  eaqeoa q8a>:& 
a d a  gcedG ®0O® agaa
oojiBSG aOgdGd e^Oscaaca a c  g^ca.

£ko®acs

a®® oStSB^oacd gSeSe ffQ© 
Oada 8 geerf̂ ca eoaSaa SQa®od 
aS>4&zsf 8 cpdO^Hfa ead&caadcaaO 
aOazrf. 0.8 0 8̂8®tsf e^ poa  to^a. & 
<fad® ea»a dG aaaf acaesacd caaG 
8 s  a d a  azffd ocdGe 0^8 
g®a«ficaatea>af P o n  Kapaenod d a d  
anzslGcaadcaaG KzO Sacji ^ d  .103.5 
eoa eeocaOcaadcaaG P,Os fiacdo^d 
73.5, 8gd  ̂ (aneâ GcaadcaaG aGasJ 4), 
g ^  (entaOcaadcaaQ aGazri 7.0) o n  
êo8caa <fd (acotafGcaadcaaG aGazrf

0.8) eca^adaf aOgdGzrf 0  . tfdGjjrfa 
Q^firndfl... aasae^ aG;aal> ..<p8 «B£ 
gSaSDoafanzcf P on  K eoaacoad aeod 
anoiOoadcaaO anacad 8gd  ̂aGazrf 4 
o®n z8t5e<f8a aoaacsad g®a«Sca 
acâ e®zxf antâ GcaadcaaG aGazrf 1*1 
O icfiagty cpdGjzrfzn Ĝ 88®af c®3 
o a  eo^a. GadaS geed ĉazd o® n <f8 a  
P on  Keoaenod g®as«oifff aeodSgd  ̂
cad dgaScaof €>j8® cfdG ẑxbn cob

tag8 eGG® 16, <f«a 1
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qgSUjDta 1 -  ggdjS® a«;»3 e©@a IRRI g©o (1980)

l C33®OS5» DjS© SOD Ogd^

2 ex)®3su> £>i&© e g 6 i ^® © 0 cpcazs'fcn sngnf s®c5j eg£>e 
g d 8  eo®fe)8.

3 e33©3S)» O jS® sod o g d j ^ 3 © 0  epDozrfzn m g tsf e®sx5 
cag q®nD0 .c36D .®^3Q8 ,tscDOD0ci3. .

4. 5 O^SSTeoo esgdj ^SBTgBQcs, eobssoi efOaoO g  e g  e^p.

6. 7 &1&® too e g c < ^ z a .  sSoesof e g  epOeoOO, 
Scsscood s^za.

9 8 o g ©  e g  Scoatsi eto i 9 c3@cdod  <^3 ffOdc^oO.
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