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3l

a qD r5l o <i . . - q S .C
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,iqa,qr.iqqsdC

tUollflU09l1il 1 ll.lofl1llA:$191J LsmdlllJ?lu
-g

s. furdaryfia rilrefi.r fiafirnuq:n:'tfifirnr:rurorJarrfi:1rt't#rufisir.r,l

l.t

nr:"lfi:Js nr:"lffir
r ar l a a'lunr:rhc r iJurrr idrnr:

uou r iunelArndnz a.: r fluq:n:

JoeOqo5. ?ax tf,Fu,a:rnaa'lflo tun.llTas
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1) n'r:dmuardiouasililrrufiadruiufiauEiacaio,fiuarina'''lduilldfi'unrufiflu$ci.t
q , &do., . e od - d. r S .a

?a{9ruq"Hdn1udun ?fi'fl-rT rlr1vilafl n''r:1on1:9nrmh tlav?colln?1iltillril2c l8duaa{o"]gl
{. r .q dd 16l q o f,o { - | a dj,o 1 t, 6r,-

o1T'.]:1lzunaczlonilAs [Ueru 6nrfl!fi1na11',]:l.|U at'rt',]flUaUA? frbidr rilU6a.:'LdO'rsrr]8tio
1t

3tq-qda{-.?tdcrtdqrr.J-d<
uu ttfl a1T:ljffrrilfi ']qa']T']fl.,ga€nrag fl [o r ]DJ trua r ug.r nrmrjgfi ao nr:

z I rlilrruarnorn r :fi d"luarufi"[fflunr::J:s r irun ? 1il aoildilmniz ar 6u ncial:
d , 4 - 

t 
do.. r . <r v q 

q' $

.u'r6'lna-m1:frnr:r:rrf,uilqnrfifidzroaerdra da luJsr:rnil (N) rJaarJaiA rPl Juund

rflsr trl rnarAeru(ca) ttasulrnfrisr tttgt

s) n1::J:vriru:Jfrfiier?a{au (soil pttl rfianr:"l3lu'lunr::Ji:idrrrun:o
qaor^tqd4
lugru llac lr1lcul n']:un !a dnT{fl a{ 9ntT t 1lu9l'] it

<i qs 8<g
r ua{ a'Ifl { 11?asux? adr fi o'[udrui ailailafl "mtoa a{ n "t :ilanfi duac nr :"[ff rJe nr :

It

y'oo
6. flaa1na

1ff:h"[unrncuu 6tfiu "[unr:iomrl:l:un:lnan rfianrir rfil:rrsgqarura"firrn:r*1fiafi
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L7.89
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(laafl:il fr1olYl?]El "rdq){
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83,471,030
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23r3O4,28O

852,660

11O,808,72O
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511,O8O
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389,83O
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e v <o- e I q q s <l -vt I s a . q
ilaaEmd1nflqafl']:ta:flrflll Lqflanl|u Loufl afnfiuuYr,.|{ull!'n?lx udiluo9r ailTtllrqtJ

a1n1d uiorEruarir fia16firuau6'rna1r1: rfiarmntioarnirt arnrdn{aaarr?rau"[uFruit ,t .l

ea. ar {.{ .2' q % e s
n?1ilf,1nnffiafl']:n'lg [A?a{:']fruAtua6:'l{1.14{{''l1l liln1:O6il']UAsa1T1? :?iln{n1:LQ:fltt

As q€roq auvt.ad qs 1 t drqc r o r q
rdrlsraa.:adulidtrdu d..ri,ll6irduln?"nrolnflrruag,rlglerailatsnarem.irsfunait du
<i<f .. q q S 9t4l cl | € .J t
Ymddl Xl:O I t:$ I 9r1l LCI LO9r I :gn?16ruiln ? 1rafl tldllll:m

I D - o- q dc -ll:sflauo?flnildllllgm a{6nrYrd1nfl 4

:J:snr: fia nnraliFml{ rni nrufuifufrtnlsnlll neudrifivrrsfl:nruuac:Jiilrruorflarrr:fi4

-oqda1. n0l68ruffn1{ tnl|?aitgnr 1fiuri a:urfiun:aeirr n:ur6l n21xa"hrn1:uanr:Jdmr

rhsar:naariu rfiufiru d'oaon:unrn1?alra'rsrl^rnrt,rfiuil:s1Elfifornatr:fid"LuFnr

1.1 n:rrriun:orfiuair.rra.rFru tsoil otn rfierfra.:ilfuruza.:1fl1o:rmr
\.1 + d.l rolaaar (H ) vrxas ruftr laeilnfiufir H+ asnnoflfiolififi:rfioinrriaduriunfir n* r.rir,u ll

druacnndao:leiasniancalsaanillari"ludr:auareAil(soil solubion) n?urfiun:ortac

orrlsararuiolfiJoe glass eloctrode uasudo.riirriurrire pH d'.:mnefi.: dr

negative logaritbn fla{n?-rilrfrlfruzaslaforrailaaau EH+l'hdrmsareau
.:rufiunrori'aeirrza.:6to't6arnrir ptt d;r$ pu rrirfu z.o ,fiun^1{ pH fiasndr

114,7.0 r:hn5o ua& pH il1flfl?1 7.0 t!uci1.:

fi/lfiorfl arrr:lflIo: r ouolnil H* "ludr:avareFrub1fi r fiuarErarnr:iid

a\Uicraloser?{eian1:raiErfiiloraarfitr usrrir pH aa.:6trfierfrasfirrl:'rrilnlraealEl

uarn:uriu:ltsled{aasornarrrrfig losfi:"trjfia:r ptt rrirfi:r z riurir:"fi:rnrrlrfiu
fla,rir fireir pn dr Frurfiun?oil1n r"inrq ca, t€ rau K 'turlilrruiidrolfidaruro
"[6 mn p acad"hrttdrfiuil:"]ed{erafid'tfifia#r"[uanrr.rfilfi rfiun:ouiariurir{ aao.rel

Eir.: "r Fe, Mn, Zn, cu uac B a"riu:J:rlElddeiafidlfi6luanrufiriun'lor5nilaefi,l

:Jrtnar.: fiudi pn riun:qio namflrreiriararara"tfurnrfiu'trj ::rfi.:nr:a"nre16

mnriul:hyl:fiirrlfrfiisr rfimr::J:una:rr.?.:fiaufirnJaar,laid rre-p conplex) rir"lifir
Lrdur:noen[r1:t1?td

t
. 3t a r. qrl

il1n?4.:6'19[1{a81n llr9nr tuu aa:Juil
tg

(Al) uauul.:nrfid tMnl uqrt'rorrSn trel firiq

pH aa.:6ufu rfirildsdrdnt"lunr:raioler':rtnzaraiunid"[udu rr?1s6rna1r'l:
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4.dq ofirfidrdglrra:irrfirfidrdglrra:irr rdu tufEr:rnu (N) r.laarJaia tpt uacdrilvftr tsl iltn:uriu
:h"1sar1fftfi:inr:eaeaaraiunid"[ufit ua"dunid"ludua:1"lnrtnv rainrrfi:r]n16ff[udnrl

iuu..'r,,iu

do4
YlolrLilunal{

Tillgnit
a rlbll,

oorflx t? t9r
ru

:lilrulaamn:#uan r :Jdrnrlfi t exchangeabre cations I fi rnrofiirua1!"rrn
rdvvecr4'YrSroq<lrirfriol6iud:erilu ne/100 gn soil uayrir c.E.c. fiio"tdasfruadfiliG

n1:d"[ffilrsriil

n1-rila"hrn1:uan r :Jdgllaaau:r?na a{ so i l co l l iod fi eirstioiruasuqneir.r ilu

adr.rmn tdu hrmus ieirrrirfi:r 200, nontnorillonite rrirfir 1oo, bydrus nica

rrirfi:r 3o, kaolinite'rrirfi:r B, uav hydrous oxide fla{trsnua"aoidr rvrrfil a
n 3 q d< - da d 4 t | |

ne/100 gn fu{r duiil hrmus lrrmiain^r:n nontnorillonite riuaoi:J:nflarasxln

irir c.u.c. pnirfiuatodufii:tirrru ctay filllorvrriru niaaranar:16:rir c.E.c.
o&-.ara-dd.osrsq<l

sa{dnra-ui! dilozar soil colloid ililrruza.: clal fifiad"luiru uac:Jirruaa.ldwlig

iqn"luaru

1.3 nr:dlfi:fi:erhva:rmrfitfiucirr tgase saturationl Til'rsn-.: rlilrru
Y ^^-'-' ^-- -^ --d' fi-d."d.tltt;.1*.-*rfi-^*tld*16 rrg|fid, f,ru'[uFruirialaaata aaul2nn a{ fi'1gtYl I lrufl 1 { na!:il 101 !a aaul?fm[afl r :Ja$r lfl

hdufi:1fioi",oa.ut"4Uon ca, l{g, K rau tria loecrlulqornlfiuul"u'''"l#fiatfftu

ililrnunn Atfiirir csc do"[nurrn:darai"lddufiir.-,uuruarpni4r fi.:irfiarornili
rrrulaaarru?n?a{6ua1o"l6lrarnorq:J:"a!:ndi"[dorqarnr:fir rdu Al*** ?l rfialaaa

9.1

1u{ufi aar"lfi n:or 6.:fiuri r base saturat ion ncudq.: fi.r ililrrunrn aru r :fi tr"hdu

ei r base saturat ion dr t.l udor :rfiufiuin ?lilaoxdxx:nld.t
at

z. arffirffinr{nren.tuza{eil
q-

auf;q
? a{9nr fl1:alru.laa.:9ru en.lq

!l

qd<
9nrnI

v
16un rfiadu fn:.:airrzarfiu n:u1ji.:unvnrrrianda

t
4 a -s q dr. B
3{1sn?:lniln"t: t at$ t 9rI L9rtlocn']:qflnlltr, 1fl a']T']Tl,ltruasul

trt!
q q {, q q d jO q
l1l9l1a an ur fl a aoalrn 2ljnljfl anl:I? a.t aauTl: I Luou

,ll

z. t rflafiu tsoil texturel r,iuilaiad'''fiqfird.r1unr:ionr:rJonfid ltuo
{.qclqqsqlo.iv,<l

alfrudduqq'].: n d']il1:n [Inr:uoit'urFtlj [q Lutuaouyr Llrtr]aurnr rdu tl? dur:nrairu
3, 5-y?Sq 3dots (s <r .lq 4{, e u d2.,1o<,o.i<&

t9lll Lgl t9to lllouYrlrrua9ruruugrutTug? z{outTug?d''til1Tnailuncnnrflllu.t Lqon?']ollylilrua

fiurfiufiun:'',u u*rifidlr,:zicrtia''rrr?n{annu"t6"[lduruigr usravdrrr:nratrurfilfEr
lrtq-.--.ia.-{^^--..g-, {q .&-:-.r.-!--.--e3q $ ,i"riontflo t1ollfliltuao1rLu19rut2uT:44uil51fl t1laa1l8.:lJnudil!91 Lunl:florfl1y (cc

and adhesion) nl:qof,il (absorptionl fiuqnorrfiufi:s ?.:nrualifiEir.: 1 rlnri
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i , a d q3{
t ng2a a{ nlJn ?1l|aoildulJ:u? a{ 9ruT{ 6u

z. z fn:.:di1.:za.ra1r (soil structure) Tr1sfi{ firu$cnr:iorigruagnr:
,atooq4do"rs.rqd

rdaldoiruaa{allnta?aSsrur:hrlOsnr (soil e€igiregate) d.t LnT..tdi1.l?a..toutJTAtg
I

il:yrnn 1fiuri 1n:ratrrnfirm:{narJ (spheroidal sbructure) ln:.:airrnfirsuaiu

n?so'lr (plate-like structrrel In:rdir.:nfirsn6iasdtnfisr (blocky structure

nia block-like sbrucbure) uasJn:sd{r.rnfirsudtlsrotpreisn-like structure)
3

.rs .u q€ s s tb I s as {, q d
U\: L0:\:d:1{Aa\16ru1|HAfllsllU l,9Fl9n{UAs l9|gaailnafl-l:ta?U,lt9l1l [O?a.:1.Jf, LUll1{fl:{lJAA

a3,qa^rv6lq
9ru :?lm.:!?lllilAUn:8?nn l1l0ll

stanr:deruldniauain:carsu a.r:'lnfid d:uaon:gn:r"[uvrrrial16un a:udrilr?nhn1roo

fiefi rz as Au n ? 1rn{ml?"a.: r fi odu n ?1unrnlua ar dueianr:fi o r drcz at fi rlna:n

&1l3ad1nqoe* Guri tto rJilrcu uacflefl::ilflaitaaryr:sirlsns "r 'fifiae
a </q . <l<| 16l

nilaEi tlr3. nudrildln,t{cadfla{ftr
!-t-

a1r1:fidalniunieina uacudfi"rereit n 1u?ru flaaoaun"r"?irfian::ilstr.: "t dlfiu

rhsler{uifi d dt fl?slrrnl:nirhln:reu ea.1r'iud*

4. :s6!0lnarrr:ild fidfia.:nr:o1nrfis.: re dio"[unr: uairur6!]sl
q 4 o qedl d a q s v |, .a ' , q I dc srt-Los'ramiras{r-[rildilnl?[a-n$d! 

[n-hidrt:ttrl uas6rzro6'rn-[oarlr.::uu:lnrtr-lfid$nnr:
itta

rairurfi:r1qraua1anls1fi t'slietnm#.l 16 6"red?1 "D'rna1n1?iid" druriraanlfi rfiu

,n^rdu 
3 I 'r

I

4.1 olnalrr::Jilrnutrfl (Macro elenent) urhrfiu

qfqrarlr:fidTin (uaior elene lfiun c, H, o, N, p, f fif1fi c

ras o arnnr{uarloaan'lad"lua1n1d ua"16 H arnfir aitr N, p, K uavorn5il "t ii
<l I o,vs q

rTaauilufl tonlnou

O1na1T1::a{ (Minor elenent)
f€Dl

1l:1r -rtulraEn ?''tE'1 n a1T 13T Afl.t

16uri ca, {s, s rfuo.'s'd'.rfig"tfi"lu

4l
4. 2 0'1qa'1T''r11ddaafi'191

!-!
( Micronubr ient ) nrrefi.: morfifiair'n :ufi a.: nr:"[u

:lilrruiaeilrn 1fiun g, Zn, l,tn, cu, Mo, Fe, uos cl o'rs,rta.iar'tlrfiuatdrj:t
nal"[udrusrln 1 aairfid usras{rnirfiril^r @talyst 1uilfrfiiurir.: "r "[ufid

!

| ,l

:raqraagfi'191
rt

D<l
n']? 10 t ilet{ fi'191

I
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l, {q e5. a1r'Tn6['rffraa{f1flaTn1T

fiaua"fisr{fiasrl:yna'ufi:aTrhJsnrard?l tprotoplasn) dot,fiuda,tj:gnardr
o <ic 3l}<a o r!l?
nnmil1 LTf, ?aq']5{ ag t9r

-g

s dct ,vro Z
t9Etm{r Lo:ljud{ugro'll''l

ufisrru 6'1oi1l n dd.,fiudfl 10 6'1er n'a luuvrardsil trl uerarder tcal

(ug) ,"5n trel umnrfld (Mn) fi.:nsd tznl Raituclit tcul fmau tgl
(Mo) ua"naaiu tcll inaudr6qoran:s!?'un1?n"nai:lnereit I \rfid d.:rir"lfifid

raigrfilloruas"[fiansrinas fir16ir6"ler c, H uac o a1na1n']aobti'l d:ufi'rfldu .1 16

arnfiu :Jtilrilsa{!'rnamr:Etrs "r lufirf,uaafirila{eerlit el rdlgato 6.:fiu nfirdzal

ornarrrrfid fia

1 ) Elnalnr:dr r fiusranr:dr:r?im a.rfid

z ) 6"'rfl alr r:irmurnadrs drfigeian:s!?11fl ''r :fir t n : rcdudr

3 ) o'lqrarrr:fi r"lfi r 5u1ti ( enzpe ) rirr rulfintr:JnFmf anr:o:lnlr$iiarfi

1 dq v o S qai4, o'1qa1T-rr r ilud:urj:vna:tt a.: dr:rl:ynaufrdrdrlrn:c!Trn1? r tJer''r t$dr
t-

(c)

ffrgnr{:ratloaanlrd

aan?rru tot lu1sr:

r fitd:urj:cnaufidrdnm arIil:duuacartff[fi

ulnirdeil
s q <rci
uJar9rutl

ffrtaan?ratr

la1ar:rau tgld" 1 , q 1
UAY6'1fl alTlTnQ'l I !UafJ1.: n1:ln?U n 1 :!all

.l

rarr ttrll iladrJaiA tpl uactirufiu tsl

"lilr5u1ad

<{,
za{uz

s. r nirfidrfinma.:mqrarnr:nfin
q-

ai:ivra r uana r nfilfu r iudurJ:v n aufi dr firy2 ar afifu?u1e:il ad r del

uasil aafil'taiodnfi rer rv 6rnr narn r:fi trrJ aar"t a 5a'[u6u1u:J :c r yrdlnEr

'tuJq:rau tNl r f,ud:u:h' narfi drfiCIa at n:oaifu Jrndu t:nif a'tnd uat

naatfla ?.:dr::J:snalrnririinaudr6nmnEran:vr:unr:rwrr1tt6?laa.:fit 1ulq:ritr
4 dq.g d. 4l .r} rlr{e s 1 ( | | - <t .i

l1j1r0'1flm.rtrqa\:fl']:il1rmdo uflYt? I tilil Llr[n:ralrril10{n!?cna!ag 2-6 % lrf,flTsnan?
lrlltl

. e v s ve .4 <v s $ 4a e qdlill:nn:{ [u lfl?rau lon']fla1n1fiu{il L1rLCI5Lalraflil:sljlru 80 % a{iln?1ilqa{n1:n1no1
9 | 4l , ,a 4l - s <l o 1 , o- - d ? qeq
uagn:rlrddrioau (non legunue plants) auflStriqnriluura.:drnffirdarger:uar tu Ll

fEr:rmr"ludu drui:rdu"lurhs rldlyrsfoefirlrtiiunieTqnag lu:sfirreir tiaenir
,td.t -! e 1, {

rrJai riusrI dr{l {.r rfiu:J:rnnfir^ruau r ala'lr fi9frilan

"|.o:ielu1q:, oufiu fi dnrz ronrriadro :uu: r ar oe.rfi qd ruac nun rutid
rJaor.laia <pr fufirfi r fierfilnrrrirs u n,rfi r o rr?o r fiun:r:rrunr:fidrfinmr.:

1.5

1i

a oo-a I(ATP) u?na la lYlel

S"!V'.q
t9tgYr? uag Lu:cor

!

dr fi.: drlrn d.:"[riufisruaurirrrurfiarnr:ra.:fid (i1s\:.run.r:dr::adl, rrur:nd d.
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rfir zsz1, drrur rud:ai zszz, fioiliuoolniorqFrufirriainrrfiufiuaru'ifiirJaar.laid
9

liuaodrjrnna:la*flae uaoriuaififidarefi:fir :JirrrurJaadaiafiriuardilr"naua$grho

rirnr o. z - o.5 % fi.:uidlJaailaia"luduartrnnasfirsl6irer#ilfil1u1n:rarrrrarlll

uvrd rdeil usifiasdru rdatjfilnr:dcfi Nfirrcarez awirFru'tfi r duiru
tf

luunardel trl ti"ldard:J:rnau"lu rf,ar, daz aofia r dululsn r aruacdadila

nlruna r ?er"lufitrimfird r ndmrfi legrn
tt;d [ei1,,ru"hfidrj?lrnunrfii z

a1m:uasdr:ltgto1rfir
- 4 * T[1.ti?a{f"]9t ll,lmdrdsx [ulrdlr1Tu1nl

n?!nrnl: rioiazar:Jrn"h ua" r$u catalyst
9

t.t
T1111?a{f"]gl

o
n1:Yl"rit'nr

:Jilrilorsrarr r :fi tTuuna r feil"luail'[rril:v r nAhe6i2ubrim.i:sr!Aa.: enzyme m.fdtOf
rrt

T21.t1lTrnn1{-Et1
r, do -5. 2 Tu',llrdlnruza{fi'r9ta1T1::ait

nlneunar?ail. (ca) imirdrfis:fiun:rufru:{la{,f,ulduruo rmdfir rit
danthcna:Jua.:u,natfler,finr.sr" (calcirm pectate) uar,iu catalyst nr:frruru

aa{ enzJme uxdfiounar?errfiua.rd:J:onalzarik uarurdriari'lufiarj:cr1rr 0.s - 3

* 6u"[urhsrnalnelosfrrl:Jirlilrnrolnam?itdunardsllu:c6rrdrfirdrrrn Uifrunreia

n:ufiarnr:aarfiauaiadrr"lo nAfiffhrlo{r,#aur$urrlu{*Jr.iunrrt#irriu*ul"
amrrfidunar?gr tcal adfiae tluafi:.rn:rlfiarnr:za.:fid (aanr:irn:r#Fru nuo

irn:rr{iru n:rn:nnndFru tllfidfirnil rriu irniodAu# 6uioa}ecrn:* {.:rioliild
uaY{.:nloil:co:m'ifruf r fiufiu

nrsruilni r dsl ( ue ) imirdlun:rurunr :"lfffi rzn r{mu"toaan1td"lfi r fiurjr"

Terli uarrfiudanhcna!1a{naal:fla uunolnfifiorfiu catalyst nr:rirlrusa.:

enzyme nrdiordutdenfiuunar?ar urnirdglrfiuardiltrna::zadr losfia'trjooiaei'[u

fid:hglnil 0.1 - L.s % :Jtrruulnirflsilaar6flu:J:crndlyrsdtr"lnriad"[u:g6ldsfi.:
. Q { td. | {q r q a S dl ,v D q 3u I q

d{lJ']n n.: u$na$il1j?1IuIil't9lafl']ltQ?nitgl:J mfla.luf,un n']mailafl1:?[n:1cTq?a8''t{9nr
!--!

"&dr.yeqle,qnlil?Ull1flU0c11fiTA']8 i uil1lfla{:l:vtil6lng (?ailA : HAfl1:?ln?'lvTfl?ag"l.l9nr fla\:
sJqe<aq.tq.ld{alsde.ete
? ln:1uT9il fl:I1Jail1Yt6il) 1fl2'llJ:I1tu$na r?8ilnnvLtilmrr?flil [u9uiln?1udtftrus'mt fln']2
e{ q ddrq
na onrilil:l:rtrurna rflela.:avi:Jilrruulnirdsrds rfis.:r,rafiun:ufia.:nr:ra.rfidfirs

fiTnrilsfu ( s,- irnflrd r dmfi'r:airrll:fiuuar r fiud:url:"fl au? a.r n:oa'iIu
ur.:dto l:fdu ua"lnr5l1ti (co-enzJme) dnfi:s 6u"lufiaiuaofiurrfitr':'[u:hcrnrl
"lvrsasudrimErrirrgfiull:Jtltlfiuafiunrufia.:nr:aarfid drri:rn:fiF,uv':reiolufiorarr

, d{ ts.l d &- , q.dr {.gr <r o tv
rYr1Yllrfl1?2ag llll:a\:19{1t1t?''t 9nrYlilafnld Lllr:aufloaa.:udo{a1n11?106"]qnlwnuag!'].1

tt.t!
'sy' r{. & | q or,r, g&"i

ueiE{-l:iuuirildarofirfltadrr7orault1dur (chinabut and Faber, 1985) firrlruar.|



5lqr{-coeqrt5fq3, l
Q 1 n LU t:U"rldda',] ad1il'] :no6ru1 fl 1lrsournnf, v a'1.: uav dy dil ag [utnruua l.:

16

- ,3"r(ann?1f,u [n

u??u ls tl.l lr'[iltd atir.:1:fid
2!

9a5lr.+r9
n"txn']: l6!8ag''l{nnfl a.tuasua tugit f'1nn1ilunu7ls.u

rfiua..:drhvnauar:jefiaraacd:Er"lfifirl6iuirlsfiuanrsuarfie.:firdubrrolrnrfiutl
9

sd
5. 3 Tf,Tr-drfinm a.r arsra'rr1:narrel

" 
-.-;"-" 

" 
ertlnrrafl (Fe) rfiud:u:J:sflaraa{ rraflila til;u (iron porphyrine)

uac u ila?fi an?u dr r $uar#drfiru"lun:clrunr:dre r ni r anq? alra a.:iid

E',]nttr|{n'tid 0{n) irnfl#rdeafiurlfrfiiar 5an?ro:iu (oxidation) uac

ifindr, ( reduct ion I "[un:c:r2un1: r ndaufirei r 6an:auuan r fiufi:n:riru"[fi r 6u1t$fir.: ru

o'rofi{ncd tznl
<gidosaq
rmu'rY| r n82n:rfl:sr?'ufl 1: r lrel''r rra?r|u a{Eanfu ( arxin )

do,iuarftt?lrarn'r?ra?rurfillsrzarfid n'refunrdfisinfird"[unr:air.ri:ndfalnd uastr

rfiudanhgno:r?a.: r5u'tzd dlaTo:irua dnfiae

fi1sma{uq{ (cu) irnfirfirfig:filnr:Airlfiniu tlignin) ua"rfiud:urj:"

nar?a{ r6t 1t:1 
""cobic 

acid, exidase

orsrJ:r:at tgl irnfird,,fimfi:rnr:dir.: nr:"[fi u*nlr,rdalfirai:ndJa
lndduiuartfidrfir-rrurn1un:c'u:unr:eir{ 1 rr{di:imrraarfir rdl zrarnr:firia"lfr

!ngrun{{-ru
S q do < g d d -' -e * r <l er { q

filqlildldilL tl{ol *ufufrrfre:ilnr:dirll:J:fin1ufiadororr "1 uarnr:

Ito
L 91.:11'l

:rja a.: dr:ornarn rdid uasilinefi arouu1fi"ltfiu uaonlt"lrllfi e- r

- ' - ' -g-'o.-.!,6. ff ?,trtrMrn"tcr ?-t.l qp:g1gnrnxrvffilfi'1na1rl:uau fl ''t I I qu I nrl lqf, a{rd

r fiufivr:rlfiu:tlirrrun:ontalaTor r aulaaau cH*: lliarnfegq:.reranr: r airu

r filJns a.rfig uqrasifl an:rnfiqrmr.r iar fi rfiuirJfr fi ier r fiun:qiernian:or1rur.:

dnrr,mrtrniuard:nruza.:6ur:l6su1l 1alq:rau"laaaufiinrrlrfrld.:"r a'r.ar,fiufi"rafig
a

"lfi rruar rda:rnfirfiafilfiuniairerilanfiafii pH ui.,fiu, ?a1r''run1:uernu?u\:za{:rnec
IJ

nnfi:L&.: uns'lunrdfir*roulnfu ilarg:rnacors o31llLfiur,:oaaoduar rirr5rrrr-lserafiu

Joflsr:.:rfiahti pH drn':r s "trarudriunreragr.r:ru:.:1osfi:"r tjarir"lfinr:dnrsfi:

fli{1u1q: r aualnalnldt arfidEr:cnafi: Iea r fiuai:u:J:ona!fl a{ r, 5u1ti 1u r sr?rr i6n r Era

uavluJfi:irrd

0,.lflnaa;u (cl) imfirfidaa'tfirhva'trJfi r"Lu r tadfir r iuna'l{uas r radin mr

o 6,
YI1 LT



L7

{.-a1-ql
A1:1r" 2-1 Udn{ah?tn?']sTfl1\: Ifill?a{Fnnru liltnla:lal

6',1na'mlruagd?ud:cna:Jd1
I

iaaas'[u:dza.r d:rGlnutiaeaol

qdeOq
amSEr2na tll6il
"[u1":,r,

rJaArlaia

Ironrarflel

unordur

ulnirierr

fitrgfti
a

rndfl

Brr{n1id

d.rncd

Irr:au

Taitunit
qqqci
[ra1J9il11

aaail

q€s
au?r?82fln.l

N

P

K

Ca

t€o

s3
Fe

Mn

Zn

B

c\I

Ho

cl

0.4

0.02

0.02

o.20

0.10

o.w
0.0L,

0.500

o.020

0.001

o.0005

0.0005

0.00002

0.001

10.00

0.50

0.40

4.00

5.00

2.50

0.50

5.00

1.00

0.025

0.015

0.015

0.0005

0.10

Y|lt1 : 1. Ittarht, C.F. 1935. Sil of the United Sbates. Atlas of

Anericran Agficulture parb 3, UISDA.

2. Mitchell, R.L. 1955. Cited in Bear, F.E. 1964. Chenistry of
the Soil. Reinbold, Nerr York.



| | a aYe.ag t, A es d f;lo s e
?0.1ll56"]g91it.r luell lagidt tdu tTon aanlut uosull{fl.1udacdca']Et1l1 [oll1na1rn\:?ctnj
d d. a I dt .qe
Yra1nrmlillrglal|z to

!

uacfi .ril'anfr r'[fi rfi onr:a''rer6'1enJadila5datirl:uu:.:.tt

r fiufirz a.: co= uac Hzs'ludun:sriofi rlsduavflu:.:mnfru6ee dr rrnz araun:oicrii

ilnm r ei an r :ila nfi gi 6.: ai a1:da' a

:g6!a a.: 6'rno'rr T :fidi r iu:J:r1ea{1uaun"inarrfufiuf,aerrr"[nfi ?ofrun:rr

pH aarfiuiiniw:rsiailaailaia

b€
uana''tfun?''|ll

18

e . r rjilrrunr: r fiu:J:g1ed1fi r 5 :z a.: arqra m r :fi a"ludu

4 o q q d 4 "o dr.{ 4 i s .a t

rfirn:o-trdu duiriun:orao a''realrr:ilafirfiu:J:slaa{rrsdtmw rrl6:rutJad'[u3:Jrifitti

arlr:nas1ffrj:oTerrllfi rtaaroanilr.rnr#aca1saanx1"[u'iltrrufilrnrfiuoufu:u6:rd

,fm,rmafizUrdufit lfion:urrfitiwaa.:aai{r, tell rrSn trel ualrur.:nrid (Mn) fi
!u

asalsaanrurnuarl:Jfi:rfirnr:rairurfiulqaardru$+ 'rir"[fifian::uarafilna'd'lu6uaoa.:
or r. r 4 q< e.rd-, 

" 
o ' 1 <t -t q .)e

n']r [ffilu r 1Jil?6'n']:T9mdn L1rn1:ufTn?1st ilun:or:aEntsolj pH z a{tnr lnua
gq

tnrrsfirnr:rttqufillorzarfia dad:llrna" ri:ryrftu1o1fid"ludx pH aa.:druiir:'ldr.:

B-T riuri:.rfiorqa'rr'r:ei'rir "r 
"lufiua"ae"[udnrilfifiarlr1:J'|,3rj:"1err11furnfiao iua'a

:s6:.raar0'rsrarrr:figfir$u:J:sTer{"luaru avin:rlfiffiudadrr'lnfi?ofi:rn:rlriun:o'[uFru

F*d,iun ri, t,rnarll?firdrfiu:J:"1srr1:nrrioac r:l6tiltjad"lu:ilfifir1idrrr:nas'lfi
r S .a"le <t .t d ' - - d 4 q | <r. ott:c tEuu !o r?aaraasrrrl0'lgmasareaon:Jr"luilirrrufiurnoun{:comru&ruqauu o.:

:rira"rdgfiofi

1) 'tu1q:rilr tNl ua"firilrftr tsl rcdrn:rilrfrun:amta ilt ra.:irutr

usi pHfiaalosenreianrrrrrfuil:slefiierafidzarfilnlufniLeu tNl uacrirpfiu tsl
q d e -e--- ! o'rrg"lufiuriuanrrlrnlograurrattr..:drurnfirig

0 a{9nQs I nEl?? a{ nllnQn:?tJ? a\:nAUYl:tljl

a"rirrrtt6uJ:sRnBnru rfia:Jfrfiteraa.:6u"[nfi 'r rfiunar.: ,,du,fiunrrarrirrru1fifira.:

Ertrdrdr dnr$unidFnru:nrfo:r (Fungi) arrir.rru'tddnrrumfiritr,da pH aasiruq

litn:e, iuda fian::ma.:qiuyrid"[ufiuavier:rlfflfiudfoeq:rfir:sdrn:urj:slsa{aar

lufm r au r.laarJata uavririlsfiu

z, r,JaarJaio <pl :sfiln:rilriun:onia
trJadrilnl ffigarrarl:J"[ftriu:J:vfarrfodr{ilrn ,du os zarfiurfiunioil''rfl cr aorirlfi

rfiqnr:eti.lr.,lamlaia"[fiatrlu:rlaa.: rrSnrJaarrJqunranfiilililadrrJq d.rfigtiarrr:nrir1:l

gl ueraldgl tcal uunfirdsil tugr uav l,ruyrdriarJ tKt fiufiin:oari

e g. r s .a-re "i <i
LU'lJ:v TEJUlI t9l IUA.]Alfllila

f;to &
aYn''tgll1 toll'tnzl

se'<rZq<1drodpH aa.toulraan?1 5 aslJtTanuasaattuSlma?J Ludn''tl^tyl
!U

ou^rduu (ca) umfirdul o^olrunardalriatfir.:siudu.ro.n tt* rirtluyrufi ca**



+++MgK
4.5-8.5

iy,dqq
nnflfla?rra:ma:au rir"[finndcfi t aantflfii ra ]o,flfi al:JAudi

oril"iuooai?e,n^rumfiid$Jad''r{rir.:ila fir ps rrnnjr s.s

19

apH ?cT21{
a
IfliCI:COT

c{ t d ' d ^ru1fi'luirudarlndrrfu]zrdrsruaatuEflgll [ua{a1fl!:s1!2muaflt!aE_ -__..-,___
d q d< 3 e ,o ,d A to. c ,.r

4) tTAn (Fe) 9nfYtl| pH 911 ff'lnlTanQsag LU:ilnacAlfll1 lo.l']tluavl,ag !U
-s1os,d<i--trqa4

d"nnca1a6rurlu?1u?utJrn JoeraulsadNa{ria ptt drndr s ililTuarorndrriauare
?.lxrqoe{8-r"toB
r[r lo-tuduncaoa{fl rrrdr6r: r ia eH {.:f,xfi.: :s6!ilrunar.: fl 't?u lofila rxaRalnau t iadu
grrr o da
Lfl Luenrru pII {{

g) ur{nf.dd (I,tn) rfiairurfiun?ox1fl 1 rx{nlidasa{1unnrua1?asn1s
vs ae..4,-.oo Z'to a 

!

lfilrnauiui:rildirlan uauux{nlid"hAuauacar$fir16ernzau ria pn ar.i"[u:"6:ra.:fr

or lllat tsr orqrl:l:mravarsfirlfiErnrilaFrur$unal{#;ciN aliunl,
"tfilunstllu6irrl,d*nor*rtrrnloaasFnrinacrirlfi:rrdmas1l:aufir$urj:vlefifaoa{fi2s

lU

o6\r-rQtros
n1f fi']u':rufl 1?, [d!ua{ na{ tsilgr?c ?it

ll

l
s .g <lr r I i
!flsra1.|rcrlJo pH ln1il?sxTl 5-6.5 uacol pH ri-]nn?1 ?

u "' nl1,""fi 4,, arhflfirj:c1erri1de1 n ueirfirFru r fiuorsuaoifidr deiladmnfi.:ncfras ad"[u:il

zl fisnsfi tznt fun"d (zn) acati"ludnr#a"arsir1fidr:nfiaFruriun:o

fi .: nc dac t :Jinrdrrruar n

rJ:cru:n (cation) u.lfiurj:unart (anion) 1fi danaretfiu zincate d.:a"arsfir16

z a.: sodirm z incate do 
^r^lufi'llfii 

rsuaorjnfi:l fiurj:rLg{erafia1fi i rsfu

d{ ?u t-1sl uattoulr. unlnagdlnfldll ::tnmm:gou rrn l :er? r ruf q: r nual n a l n rd

e. z nr: r f,tirsiafidz a.:orqrurr a€ir.:

uamln LrSnuasuilnfl 1icfi slfinair':ufi rer eu r fiun:aio'[ufiua"rir"[fi aai risr
asdlsaanilraqrludr:acnrsanurnf;u ?ouunornaytlfrrrlfrfiitrrfi:daailaia rir'lfirlaaila

Sa r rld€ru1:Jadluddfia'l3'rhvles{ti1fiufi :aoi r ielfi { r fiufi*srafitlosen.: aai riailactilstt

::16:fir nucleic acia driaraloso:.:sianr:fi.:rer:r"dJil:du {r"tfirfionr:fil$snr:uu
.a Z qrtaa uann'rruanr rd:rui.:arnna'[firfion1:nnqvflauaa.:rJadrJaianrg"lufir ioarr.:nr:

U

r ndaufi reilaarJaianrs"[ufiz fr r"lfifiauaos arnr:z renJaariaiaadrr rfu"tfiflo uunolnfiu

uiafiunnirfir nrurilfruzarialrJdnian:oiuvridoit 'r "Ludr:asaraAruaclfiuu*u fir

nr:frrfiroirriusiatj uacfi{n.:i:Jtlrru?arr.lnaa"ludu rrllrirfrusa.:f,a1dd"lua1:nco"rEr

o,'tfiar rfilrfr,aurfiu:"6#figormryrru1fi oaridfiorodonarnrriiufiraunrl erruriui.n*

t<lglit uJ

er filir:Air tuol Lir:inir
i:rfifilfrutfl,ftuXilz ar nolybdate

ae'[uauad"lu:il4a.:il:clar (anionl fidocoo
rl|lttl

ornfx6:rAn:ilo"^"^.ufi.G6fruria pn aariu

z as ialrJdan r fr ozsrur re'[6an r#in r ra r er a a n? r auae r r :ur : r
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l fi lfnuarfi an??rm ogaiurid"[uirull r frutlorrujnfi
q <i 4 v c qe q .|rq .q Y | , q q S o q
dufr r ilun:orio ir-traiunidfiurnrsgio'lrar!-r:nes t aiq r fil Ln uaveir tiu

fian::llfiErrrrlnd n:s:r?ufl1:Tarsdior?iu nitrogen fixation, nineralization

of organic natter fi:uuErfia.:arfi:rduvridfiu*ariaan:"nfioeq:.:t1n pn uu.tdufiof;u

z. nr:uth:lSuanrurnaluirt

,
o{ulr

<l .ai
ltgYt?

o d.r
olmil pH

y r q q s ye<q a <id rsqq 4
'l t:ltnlgtelll tel tfl0 tufluflilqlnT€J'|tlru
3 ,8qqda 1 ,g

CI1fl ?"tuff ?aouYHdnlu I lrufl:9ril1nfl 21u

Yr a "iI aan trjalno1 d.:d''ln1:n
t

aa{Aud{?'11 uasd1il"r:ooq
!

n:ofiaear aei"[u:"61fi r ffil1cfilnrt r ainr r fifina a.ifid

morSrnias tpH rj:silr$ 6.s)
o4orl'/eresl 9q4.
a'l I ljuna.: totljfl 1:1J?1t !T6nr I lru

n1iil5:$n, un:o"luduirnfi nnr:da"aon ?1il r fiufl :ouocilt:lrem ar dr: r fiufiruac
4vqdg,c\1blla{fruf]']rrflen?eruilzlr d1il"r:mr toTareifr rdu

?.1 nr:firsdu rfiunr:firrn:orasdl:rfi"26u
"lilt6aradradm::"[uui, :rudifira:irc rfieruo ag?ir"lfi pH

,',se{ll
n ?']1r t fl il?ua a{ aalruiluas I fl aafl -lir

! ,
?.2 nr:frrrirnalrjon

-lU-

d4a,4.!tr,q 110'la I !il1^Ill9la1,'lg [91

,& 'q -Z s dg ' 4s di d ^v v
tll?E?aEl L[dtl11.l?{U''l pH ?a{OUAs[ilil?U n?1iltlJ1tll]*t1la{AlfltTAfltlAua0ilUllQsdgruaElll-1r

-Srr5leaZrvO4oorrqdta.: 6{iun1::laa:r-tnrfrqdnruiryrrrtil.l-Luurrilu:vnsr?a1rlrrilH ntt talfiurfrila-u dr

lr:nrirlr"[illtnr:iliuh.rdurrjfe:rfia"[fi:Janfrr:'[fiarnnrru rfiuir,za.:aaifiruoy rnSnnora.:

z. 3 n"r?n2lqr:r6:rir"[fifiu idiiuannr: rriurds:filnr:i.:irnau:Jdn rril1y
a

druiunr:"lffrnv1strffilrilfe:firfio"hil ntafiiud"lr.r"t:r1 tpyritel ati"lnfifilfirfiurfia
l

d. v. v tl r6le 'rt rt , qV 1. 1 o s o s -q E .i .r tu

tlrn1:tla{nu r:r unuilul:frnnaan?lordrfiun:orliusfiu "[ufiufficrf,ririn'''rrrr,'',trfi'',uun
t

lrJav r fior:Jfrfi?ernr: r fiun:oa:ir{rurr.l - ? qo ,q - d
n1Tn2ffil:yolru1 LTaE [u?uounuatTillv isyll

9qs

"lfirioranrun''r:?.rqaaflarouuacfir"[fidr:il:vnauerrr"r aa{rrKnt.ufion:ofirio*ur''r.]6i'u

nnaflaanA r au ( rduceal ndl't:laanrr,^r r Glfftl r fiuitretafif"tfi
!

z .+ ntz]riliuniaiqn iuntelnn"luhufinerldrfinrnancuarifinrr rni n'lfln'ru
li

Lrosyr'r{fl?:nsl? a{au iunitrinin?.rild.ur''r:n"[unr:arorfiq'taaau:l:ca!?n1fi i.: r iuanrir
"lfifiufinr:rlfirlnrlnr: r:1fi€ruiln{n31r riunioza..:6u"t66 i.:drlr:nrirtj'lfi'lunr:rj5:r

.6la9rs'dq..qr€ds{vl1sJ
du-]l|ta.:nTo Lugnr Lo L9tgtau']vaE1.3Et!o1d?u tTnmilaun:fl?onqlLLav t:Juonrn:e il1ln

?tr:or: unu nmu",r (2s30) troaas"Lffiuvrieinnuarfir'lunr:rl5l:l:.rua"aonro"lu6u trrir
1qlq

4o<"Sst'vr€vS{a
t lJll?oTll.t tun1?1j:1mT{9run?qaa Log I al.|']v I 1100u

nr:"laiiuvrta:qr] 4-G fiusiald'ludurrj*sarir'[frfiu]' pn drfru uaraeJirirrunr:asa1g?a{



d q.l tt
tTafluasacailultgl?8

IT

7.5 n1?"[ilh nr:"[ai:hrfiui$ao:lilrrun:cr"lu6ufftfianffi4oriarfis:1fi:rifi
'l' 'l

siro"r fineir?x''ru6? fioi,iuoolnr,ftrif,n,'tfidvo:n rirlfiirs rfrs'dr"[?arsia:I ann'l:

1?r1uuannrnau{r"[fina'''u,iui*ua.:dr:strs 1 aofiaealtlufi:nr:"l,ailufu riunr:d::rrfil

E'1qa'm't:llrlrio"lfiurifirdnfiee tdu olqunat?eil ua"umfirial uatuiun:ru,frutjt,

Tuariuuou'lnarnrrfifiJaarlaiainfi:e oiqr.,uuonr:"[?:hfiiatirrn"lu#ofifibiunei.:zas

:ho::Mr6 riaunair afinrju rir"[finr:f,ar r:Julr"lffa ar t nun:n:eiaufr rldlnfluas:la'l
?t

ur.r.r nr n 5r d{ araas t fiun r: r dllfiuprlunr : a,l6smrl r nnsr#a ra1#l

"rh" rrr1sfi..rar:"[o n d,dut**trl"tuduufi:ac"[fi oH tlao:an?al undr:

ave, sfifiossn{rtar' fiuanfi1fiarnnr: r fio:J$ii:n r da:fu4"^",ufi ''' rir"[fi pn

n t al:laoilil rrun: or"[uFru"lfi iaeas
raa€ d, {' q q ^--- dv?, tY r--.3a- --+unn:ern:rutlaen:er'[uail oH fi16arn:l-u1:J:':lfiu n-

e

H* + otl- )Hro

1Ao:anttd (hydroxidel aanltd (oxide) ni'anr{:rarun (cabonate) tanrnatAst

nta ulnir?eil

n:trfi alnr:*u'[unr:rjiudnrurna'lutru t Line nequir@ent I ul r efi.: ilirru
, {g or1d e q qh4e dt

:Jufr6arnr:'lffrilasn:v6:: pH aasdu"lfr'lanrilfrera.]nr: nr:rrrlirrruer:ufia.:nr::Jurirlfi

,-^luid rriu rir6uaioerr.: "r lmilnfilrJurjirrrusrrr "r filfia"n:rr"lfidrfiurEraogirfiu

fiornr:-rl,rrnr"[ofiaosn pH za.:6u"lfr1fir'ludfiuon-rr uoif,fihdvorn"lunr:rl$ilfirr.r:rv1fi

, r^.'u'''i lunrrirn:rr{'rlirrnrnrufiarnr::Juzardu"[ufiarrJfrifinr:-ial"[fiar:ornrsfi

rfiuerrrfiinrufiruvrrunanr:r:ldErunla.:za.: pH 1fid rianrr buffer solubion lqa
a , g y re q - I 9oq, q . c r33q 9 -rswdr:avarg{a.: l:J-tusirn:o ud.:arnnr'Li-Lun:o luorunril4n:urnrdr:nsars buffer

aufioaodroadufi: t"lfir:nlj:uil1tl g0 urfil i.:io pH tarfiu'[udt:acnts buffer dn

r*o rir pH aar buffer daonrnus'arnrirsfiuacdrtJr:nfrlrqiru:curfiurliureu:lufi

fiarnr:"[fflunr::li:r pH za.rdu1fierilfifia.:nr: ]orsfi:1ilufirarsn:r6unrur,iun:or"ludu
rrh.re 3 & <i ar ,. a ' q s s vg<q - { 4 4 v'1116 pH 6.s fi.rilriararnfrrarrhgavraiqrdulqldd-luouyrrilun:quonuas rlirreu

n:ufia.:nr::Jutaruan rfiu:lilrruaa.:uera rdsrnr{oa rlrri4r,f (caco" ) d.rifirnf,nll

2L

,4.5
f,a{9rud{?u

!

ornn:er"lrArriufi.'io

tilunnr.: (pH = 7.0)

.q r O Y! , ' a r O | 4
dioz arrlu-tufl1T r ntlsr:-lorundr:il:vnarn::ildrst d:u Lnnnv t iludr:i:cna:J

g
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tdfl6 = 100
I

rdaltrnrJuff[fflunr:rlildrrrun:orlufiusndrdin ueiacfioffinrudur:n"[t
,t

n1:1fi ou fiao1:Jnr:Jifi3erfi:r H* "[udtn:osrxi]u riaidruranr:ir'[firfiunar.:

(neubralizirg valuel Eir.rinr fufiunr:ar"lfiguriorloilfialrfie!fi! G@" nruJi
r, , do J9e s c I o --?-q-g-4- -. -^- -^-^L. ^ 

<'

ilTua?1ilera{n1:lJlyrirnrl#'tfi loetirnuorirdruranr:rir1firfiunar{ ?a{iltr G@. ii
)rs

ui4nf roo nir"lfilfiu roo rrJa{rfiud ufi:firfisrii1u1nnlrfi1"lfirfiunarsaaorludu 'l

dirdnrriri',l (calcirm Cabonate Fquivalent) osdut:nrir"lfirfiunar.il6riufi

rrla{rfudza.: ca@.,
r-s6qr6

Calcirn Carbonate Euivalenb (CCE) AAn:judlroL9lTxlgn.:1r'lT1rma{
jao cetsl | 3 - a 

-Z---9,t^-!--^g,. d
G@, fifidruranr:trr-lfrrilunarsrvrrfiuiudioilu roo rtrarirnilntdmiil (et1?1{i

2-Z)

or-.4!8- aanfl1t:l:s rurn?1l|trtr16llru:ula{9il

nr::l:s rirun?1ilaoildil!:nlaarfilrfianr:"[?:Jeuasnr:"lilhili:lhsirufiua'Iil1?n
o 9D -< I te 

I tl q a !

11r Lo 2 ?6' ?uasn!frala6urlSr:rj:.:fiu fuEra"t:Jido

8.1 n1?:l:rrirufrufiu rfitnr:il:crirrs,ruilro:{''ru?a{ FAo (19?g) Ien"[ff

fralanrualifinrr rniarnnl:d1:2adu s :rsnr: da

- rlilrcuilnidiqn"LuAu (Soil organic natter)

- n:trilfi:6:sor.:aa.:6u tgase saturation)

- n ?1ildtr1?n'hrnt?uan r rj6Eru1hv a'u ?rI? an Al ( cat ion exchange capac ity )

- :lilrcuarsrarnr:fiailadrJaia ( P-Brayz )

- rJirrcuorqarnr:fiA1iluqaLdsil (K-anmonir.m acetate)

idrh" r il:s6rn :uaorudu:nit asGu'tfi ifi'[fintuuu fosrirnuo'lfi al d:htnau
t!

rrrrniusiacaiofii:cfi:rdracrfiu r nuttru :s6rilrunoro"r,fu z asuuu uay:cfiud.]
!

6tu!aqo<tvralrdaavt:lu 3 nsuuu nrt:ilnuuuuyt{Tilqtta? Lo 7 T1auagn?'] na?.ullvo1ln?1ilaoxdil1j5lu
3!

sJz<4trcrrqrDd
?a{Ftugl'] n'tilflvuullAgiuT2"r.: 8-12 na?lil?volJfl?"lljaoildil!:ua0{oluU1Inn1.l n']il

{c!

nvuuu t3 rtarrnndrfiarrfiui:cdunrrilaqildilu:rio'l<l!!
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i r'ltilat:l:arnr:Nfi z-z eir:bsrruz a.: drura"[unr:f r"lfin:o r iunar.:a a{ :Judierstr.: "l

rfiulrfiu G@" equivalent (ccE)

ttosa.r:Ju ard:J:rnar G@. equi-

valent (CtE)

Linesbone, calcic

Linesbone, doloniteic

tbigh nagnesian line)
A.shes, wood

Blast firnace slag

Ground shells

Wdrated line
Marl

Quick line
Wasbe line products

6@",100*purity
(occurs as nineral calcite)
65% Ca@., + 26 l{8@.

87* purlty

Fresh, froih hardwood

(deciduous) species

Finely grourd

Finely ground, 85% fnrity
Ca(OH)r, 85? purity

C8C0., 50% purity

CaO, 85% purity

Ecbrenely variable in conpo-

-sltion. Tesb each source

before use

100

80

90

85

115

50

151

?

89
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e-r:Nd z-g udosnr:io:s6lnr:'lfincuruaa{a-:dil:"na:rrnisartnr (FAo 19zg)

I

911 :Jrunar.: d.l
tl

nculll
a <{Jv O q
alrn:g?gn til9nr (*)

doDrq
n?1:Jailn?or?g9t"t{za{9u (%)

n?1rd1il1?n"lunr:uantrl6:ruJ:va:r?fl (ne/loo g) ( 10

fi'1nam:iifilaar.lait ( ppn)
I

dr.s, .{
fi'1ao.ffi'|6aE HUgld lzgil ( pprn)

t

nr:il:s r iun :rraoldrru:rfu ar iruffufiuarnfr amdr::aduiarlr:nrirtj'[fi :rstt,u
r {.v, & dd" q a

U6nrnl?IAflilg [O9l']lJ1.lUYtltYlln..|:6']:?AOU n?"lIAc IaS0gUagn!?6'fl1?A''l:?49ru n1fl']?

d'',r.odui" r deolrnnr:rhs r irun:1raoildil!:0ifi1fifio"." , deolni r nir.Jfildnr,niuilrnf,uq!

8. z n1:il:s riun?lxaolaur#zarduadrra" r6gor i6idr rfiufia.: rfiufieaerr.l--

fitarnu:Jar rurv'rjanueianula{ri'ul.rn:?nirn:rridlcnrn*ariainerraran{aEr.ras risel
"l6fuuao.:fi.:nufirnruvaa.rFru ru r:arfirfiufiraar.:rrirn:r"{ trdun:ndrnuonr:"[ff

.t

nr:"[?:Ju1fi n:o fi ldnruf,ufilfi #4, t-or, f,udn
dd-,a,.\,r,egil? a'l l t].l*n:n:nQs I nllgl ?aE 1.: 9nf6.l [:l:11

I
,qt4bsgUO? a{ ? AilnTna\l n'l:11 nfl ''l T?

l
n''' rr r. o i in : -r r{"tufufi o r' ul u n 

-'' afi i r r r : n n:vri r'16

rn:r"dd:a:irrirudrn5ln'rrilrsriruadrracrdsr{ui*^.ur"rsn1? fidfuaufiui*"ir;uaul
rirnr: rursrjan:rif,nmrmnilaeerr.rfiu 1aeil:n6nr:irn:r"d6ragr.:Frurdanr:'lffigua"

a-

n r :1fi:Jtdrr i:rn r ::Janfi a"Lldufi r"r tJ i: r en r : i r n : r 
"r{fu 

in" a,u tl

- pH r fi a ri'rruem.r it r fi an d r dr fi a.:"[fi rluili:rdn run : rr r funro"lufiur :' a1i
"dne9quac fl 1 t n lTuolj 1911fl 1 tYt I T I 1 s dI LUfl ','r :ttn lfl 9nro''r it

- Line Requirenent itn:rc{rJilrrunrrlfia.:nr:r}u"[ufiufii pg drnrr
l r o:Xrud rniufi auoror rio

E. c. i rn:r"dnaul6m a.:6u"[uf,ufidu r 6l
p orqa rn r:fidrJadilaid r darhr r iunr:"[?ritnJaarJaia

o'rqaru r:firfi.ruvra r del rfi arlrv r irunr:'l?:iafi.ruvrd r dsr.t <l

-dr4t":,sca 6'rn a1T 1 :l.rf, tt.n a L Efl rJ r u arlTs r lun r:'[fi riaunn r ?guav fl r : r fi an'Lfi :lu
tiJ

1

< 1.5

<35

2

1.5-3.5

35-75
10-20
10-25
60-90

3

>3.5

>78

>20

>25

>90

<10

<60

Iq
cJa7l

ils
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<l- llr oloarul:usurflirfltnrrfra:J:rrirunr:"lfli:lttmirflsluatnr:rdan"[irluq.llq'|asas- r' factiirn:r#ornlufq:rnuraviuridft,nr.danr:"[3ri:r f;rtuYll{1n1j9l!9lE1j:fl9 t t[q?LAulLAvaUnTE?sr r
& "i \.t S a. 4 ,d r . <t q vD! q q-s,- o,Y r.r-<r
ttua.:arn !u [q:ralrriluorsmt:Jasur:la{uacdqtdga"rfl9nr [o.]19 uas [urlalrug{ uJil?6'n']t

irn:rrdlulffirau"ltFrudaur:n"lfi:J:r riu:c6:flu1fl:ru'lufiu1fiadrsnrfra.: r.fiufinir:r

:r:Jilreuilvrieinn"hl6ufiEirndr z.s r:Ja{rfld actriannanr:rdlrjilruorsrarrr:fid
qe 6q d ' o <i -td:u"hrtlurhsryrelmrfiiunieinn"hAr"[u:rdldrtlr lo:rau [u9rurrada1En2 lua{Q1fl9rud?u tTq lull:stlln tYl i
lrnda 1irftr z.s rrja{r€ud aoiu"tunr:n::aanrrdanr:rjanfitracdrnr:irn:ru{ilnig

i$nrdanr::J:s rir:sfiilufq:routrfiufiiiuniainnaeaurnrirfiu rrlt fiuriorh"trl
t il.u

- s q ctJr d - J-t q € <l g 6t q <l
U0cdqgruAUil?Egl1.l ei O'llilfl1?g:24?ln:lsT !U [q?tQlrllAvaUT|€g?9ln tU9llltdtlt?A']Uacn1

t-lqe'''r 6)e 
ira:rn{Fru"[u"[?:JuuaciearfirtnoelrdrrfuLfla1gx1fiilan LTfl1t ! r

fi : r nz aanr:i r n:r"dfieaerraila"{ur:J:v t iu:gdm:u t fitn:o-Eirs :v6:t
{,r q s q s o- &q4 t o dqqq ,, - ds

6"]qlarnl?ildstr.r "t Lll9nr drriu.:tutaEru Ldil"rn:I"run1?:J?srrruyr [d !uri{?u?[n:1cr9n{
q

ddqJqed---oj-
rnaiailri na{atn?']cTgtlr n:$[onr']yr9r1lo.:udon Hlgt'll1{lll 2-4, 2-3, 2-6 uav 2-8

d I a 
:firdacrJaia91?1{" 2-4 fl'|l!?sttm:co:Jf"]na1T1

:c6rfi'1nar.#r,fu

rh'}rmi16r5:

Ibuble acid for differenb soils
c-I Sardy G-If Clayey c-IIf Acid-S G-IY Calcars

g

alr''rfl
t

9t''l

Jrunar.t

d.:
!

d.:ttf n
!

drlrnrfiu
'J

(5

6-10

It-24
25-45

46+

(10

11-15

16-30

31-50

51+

<t2

13-24

25-44

45-100

100+

<15

16-30

31-50

51-120

LZO+
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drs<ls<l
9t'l:1.1i z-5 n'l:rhc tlruTcaujt"]qa']rlltid hturdtleil

a

i I a 
:fialr,runar?al9t1:-litll 2-€ fl1?!:c lul?c4ru61fla1T1

:c6:Jfi.na'nl#rfo

:h"1erri16r5:
-Dorfrle 

Acid-
Fnr crc .<s s-10 l(F1s

AnOAc pHf

A11

I
n''rl.l1n
3

911

illrnars

dr
tl

d{r|ln
!

-q
6Nil1fltfU
g

<10 <15 (20

It-20 16-30 ZL-A.O

2t-40 31-60 41-80

41-80 61-120 81-16

81-160 Lzt-zi,C 161-320

160> 240> 32L>

(30

31-60

61-90

91-120

120>

ilrstll!.'lna'Tn'l:.t
Calcitm

.g q.d
n?uacuflaun urrfrar7ldruin

llagnesiun

fiu cgc<s cEc>s

I

9t1

illrnar.r

d.:
g

<85 < 150

85-150 150-240

150> 250>

<10 <20

11-15 21-30

15> 30>
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or:td z-? nr:rhgriu:sduauniainn"[uat (ott) n?lxdrrr:n1unr:uantrl6Elu

:J:ca!:n (cgc) ua"nr:dl6:fiaeflrs (BS)

"ltlod 
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1- ,dd t {d I u a -- r'rlusr :uilfli I ng ?? a..tr : arilaq a:cottn 11il afl xdil:lflu? a{ onr

d'.: fi :ud :dr e#1fi"tu1:run:ilil:c n alfi re
r€sa A

a. r :Jini=:r,r?a{6nr (Soil reastion)+ iaraEianr: t iu:J:"Ter{a a{orqalr-r:

fit"luFru ndfirfilrfun:ofio rir"[fiornamr:fig tdu ca. S, uac Mo aelu:ilfifigfrtj
"lfirhv1eadldarn firGtriuor.: 1oefrr"t:Jarurflrufl1n1:?1ofi'1oa'rrrtfiddie,aaorq rriu

Fe, Zn, t.tn, cu aurdla uarlufiuaiurid trin""al soil) firfiln:oior actfionr:

rfiufiua.: Al uns rqn erafia

rfia"[fiae"[u"[ud:.::"6#fi4fi: "r 1:lorlr:araiqrfil]Er1fid n'o rj:cilril pH 6.s "[unr:
tl

:Jir ptt aa.:fitn:o6o JosfirtJ'lfi ":Ju" dardufirfiuoir.: 1unrulfrififirfiu1:t1ffi

iunisinn"[u::Ju:rffir.: 1 fi{:]siuyriduarraufir ;ir:Jinrurjlfi'[flrda:liu pH sa.:Au

irfiu1:t1ffial r1?
v

aafiui r:Jfri3srn:u r fiun:o"lufituac hrf f er capacity a arfiu dur:nriruarr1fifi.:fi

Line Reguirenent (L.R.) = B * dpH iafinila:urad H

Y{
toEtYl B

| < r \1t q t c qr r

nrvraru torarnnr:tgrud'r?aedlu buffer uarnr Lunr pH

, ,{ \,|,
alnn:.r1.lr:loEju Lil 1.00 pH Tu?E

rirerarilunnsrr.:z a.r pH nauu,osu6.:nr: r fil hruf f er

r nries ptt
ra9lOss

lTil1run21Xqa.ln1:ilU LUn118fl1sOU pH t a.:Olr
a

' 4t I e Jt d s 1t g
UIiT?anl? I n:']sT9t'lit "r ilT4fl I f0ffOilll

4- r:Jut"]9a

rl
<l
na

fi.rfit nr:i r a:r# pH a a.:Fru iinnil:sard r rda:Ji:rn:u l fiun:o-an.:z a.: du

3U
la

dpH

L.R.

VlO4l{Vrsd&
LultlYl 1 L: ourn?']ilan 15

jo- &
d-lll'r :nn 1u?tu Loo{ll

ilil rcuo : ud a.: nr :rjue[un1?snrfiufirln:
:v6l pH
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L.R. B * dpH * (A:kH*BD) ;le 1O3-

10

iainirauad r1d

Ar{a9yqVl
A = lt'UVml19lO?aSOU 1 ll =

€q
H = O?1lJOfl?a{A1l =

IA
BD = e?'llJTUlttilU?a.l01l

o
tl-n'tsailu L.R.

16*10o n:.dil.

r{ufirln:

= 1.50 nil/al.dl.

B*dpH*360*10€*103
10

B * dpH * 36O*106 * 103 *50

10 tF 103

B * dpH ;* 360*106 * 1os {eso

10*103*103
1800*B* dpH

iafinilallad r1i

nil cao" rld

nn. c8oo. /fi

nfl. 6OOe /1d

15

rir:Jfrfiiaraa.:Fru tsoil pH) "luJrJ:un:r.nurnriu a :"6l6li
nr rfiufifiuza.: soil pH fiirirfiasndr

nz rfiufifiusa.r soil pu fiirir:vnrr.:

Hs rfiuifis?o.r soil pu fiirir:wrrr

na riufifigaar soil pu fiidunnnir T.o fiuriuorrfuairrio

4.2 0'1e_.1 arn r :id1ufiu t plant nubr ients I "lunr:iq:rur nr:i t n: rrt'rlilrru
d-51 q S ", V, q d rq ,- d , .{q { dr.

n'1na"tr']:l|d Luflu Lotfli? ['tl ey?tn:']vTfi"]qa1T1:il:lt']0ur']n1l1.]flr9mu!2-ufll0trfl1Lljauf,
9.t

I

?,ro udsurirfiaaozroro'1qa1lr:lrairiuadrala da P, K, ca, uos tttg drnil trl ilu

rilorcrfirilfitnlrrlallfii.uu^r r5. u^ilorlrffi1fi1rlaur:nl,:uanrlilrrulllq: railfir ilorcrfi r ilfi tnurrlar 1fii r:ruar r 5 r
ruiuau i-.:"tlrirnr:irn:rrf uErar"lfi:lirrrunarrfia.:nr:'[uIn: tauaarfidusravgiqrfiu6:

riruuer druiuo'rnarrr:figriq.^u-rriu as1il{rnr:irn:rrd"[u,.:rurjrc{rrda"[firiruurrir

rl5r.r:J:rfr:..:fiu ,dararnfosfi:lillxriasesurnlrrlolag.raaa.:firadr.: roiufie uay'h

nr:i rn:rrr{fia,:"l'fi r ra1il''rfluos rfis6ir"lfiarsar uonrr"[ficiruur{rnr:ufi12:J5:r:hor]r:r
!

s yeq - "i 
q I e ,, & o ( t

9tu [fl1ia']fl[1nilaf]l{uu01l "t ?a.:q1ltvflato?E Lgu pH, tla9nr tluglu
q

5.5

5.5

6.5

- 6.5

- 7.O

6u r firn:oiofi.: n:o:uu:r

6uriun:qil1rna''r.l
-ddtqonrrilufl:oranuaEn.:

r:Junat.:

J



!"'rqarn.r:rX#dlag"lunrtil:c t inrn :uaorudlmrfz alaud"lfltu]rnun:rn

tl :rrfilornamr:rJadrJaia tpl loaidnr: Double Acid uri.: riu 5

:vfi:rdrnirAlsrrl "r fui
prr, iufi fiuu a{ 61CIa1r'r:rJaarJai# r furh"Taarieiafi a ui'',*,r n

pz, iufi fiu? a{ filqalr r:rlaarJaitfi r iu:J:"letdeiafir Ei",

pgr, foifiu? a{nlnarnrtrJaa, Jaiafi r iurl:u1ea{eiafid :Jrunar.:

pa, iuifiu? a{ floa1x rdaadaidfi r iurhslea{eiafu y
ps r iuifie! a{ 6'rna1r r:rlaailaiofi r iu:J:tledeiafir d{mn

z, :sduereatlr:lrundrder

:s6:JdrnitlFrusrr.r''r fisfi

3T

r n iuifiua a{t 6'rea rl r:Juuna r ?trrlfi r fiuil:rlslrieiafi a durn

rz r iufi fie? a{ filna1rr:luuna riali r iurh"led{siafid d1

rgr, iuifiu? a{ 6'1narr:luuna rdeild r iu:ltlnarlstafid rlrunarl

r+ r fiufi fiua a{ o'lnalrr:luuna rde$fi r firil:"lumfeiafiu 4l
rs r iufi fiaz a{ fi'1na'rx1:lr.rura t ?enfi r fiutj:rJgfifsiafi d d.l lrn

3) :ydrnlnalrlruaar?eil tcal urhrfil 3 :c611 drri:.r6tsir.: "r fi.li

cr r iufi fiffi a{ 61na'rn r:una r ?dlfi r fiurj:tlgrrfsiafia d.'
(|

cz t fiufi fiu! a{ rlnalr r:una r dslfi r fiurh"l:rarlsiaid :lrtnar.:

cg,, fiuifi su uo u''' J ulo r :un a r ?sufi r iurl:tlerrlciafi a a.: n'.: du r n

al :sdlornarnr:uilfiflrder tMgl urt.:riu z zvdts drni!6ustr.l

r.n, fiuifiu? ait Elqa1x r:ulni r ?srrfi r furhtlsddciafi d d1
q

Mz r fiufi fi az an o,rqalr r:ulni r dslfi r ilrj:rlud{grafi d dr fil d.: l r n
!l|l

(K) loeidnr: AnoAc plt z ultrfiu 5

-8n Oillt

a.g dioaasfit <soil croupl
q 1 | q o , .l d | | | Q 4 --ftr aantfu 4 nailor-luCI 'r dlnnrturlt,l:tunnol.:Qlnnl?81l.:flartut.t]rr 62

n ar d r:u:aunr d ruundu n:dErnnfi 6u I 6n u nrurl"lunr :ion olfiu"[lTrj:unlr
q

vqdc{q{ers,dq!afq
ioonrvrnnnrnrnfaEra.:nr:nr:il5ltl:.:?rna,rgflult.ra:l LrnniltoEl?rnr log lJln-]x{nnuogn{x:atirut'l

fq,q{r&v
nAilOU U0sflAilOUYltlll.:Ud?UllBlnnl:2Ag:a.l::Jfi:ail?ailAil1n tlrlE{Ua Z{ !9lQ9lll]J{nflEilcAl1l

.t .l
d16r<l

aantill 4 nAil LTtll r oo
";--q,3oou naiGlrrr"rs c-r (sandy soils) fitnaiffiirfiafiua:l"hqinJ:unarfirsdu

?l:"re Jn:rdir.:aarrfiaduinr:iudrfiua:irrua:r r i:lilrrudurria:1lrfiu eo rrja{
4. 1q ,&o , q d< t o { 4 - .(-v-.riusr dundur-tdun frrfrilriladufrrIu S, Ts, SL, Sitr, Silt t:Justu

I "lu1n:ratr.:orufram Lfirirnr:ioru:tsimrus

neiltruloe
di

tuaua']9lil
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xlnannr:d"n?eaa{fl:mourdfiu uliridumrsa:nl:vilreu e firu1d airr
"lnriadlunrnec:uoanrie.]rnflarhonr$ g firu1i firnfiaa'n g firuldn:sarsa:ilurtrn

sfrs "t fi::J:nund fiun:rsdrlr:nuillfirfiu z ilsvrrm fia

s d<&o 4 q I

Fn&r?lrmilruagrurrrulr?lrm:an?ls??u rlllrfiundr so dx. usildrfiu 1

r rrffi alnA:6u dnrduiuarr a.:1ilwlrinrusu wfl rn"hnlnnv iuaan r ier rnfl a

tn$r:r:fiiriu6*lfiunnffiian:red:u nur ritndr t rlsr: ugilirfiu z

- eqr q 4 | s ' &<* er i
A']nn(lldil:19M1{ er ?a.:9.|1l AvITU?']9UtTA']1lll6ngR']tl LUYI1.:n''lTlntl9l:gll

ilrn uacflnmrfidrfinrn*a 316rfi'1na'rrr:fiaaer.Jilrn 6uinrudur:n"[unr:oagorir'1quny
!a

orrltilf,ulfidrlrn fiu"hnadlfiuri rofiurrrels fi:il n6,:au iufin "liarr 1.:rrite.:qqq
.$sS<{9$

dvnn ?lTU ELd0? Oil9clngU n11g?'l? ll1insil.l U'lllll.l aln ede

el nailfiurnig: c-rr (clayey and, Loany soils) fiunrilfiidnrrurlirrfiu
ct

i :uniafru r uils: f nts di r.: z a.-: r fi orfiufioiufiuatir r r nia lrruu ir?rs.nu1:J'tfi fi r nr : irnh
o & o <,o , t 4 d s Z - o , &ve , s do t o" <oi ruaaiu:irldrru clay rrnn-jr zs rrjairiud loe'ilmfr,n dunariilldun dufrilriladuriu

scl, c, sic, sicl rdu aofiuilr{ar rderua.: rua\::.lo :rdrt d:sri Taurn uluqqc

(i) 6ur:rsn'::rorr mnefi.rAuirfiairurrurfiufiuv'ls ntafiun:rsdTl

uavnurndr so 'dil. uri.: rfiu

,.o3,rerre
tilgrT dTl6nrd1ra''t{asu1joil??il!ilo1rtTu8? T:aourT1rg?urTt']grflo?u 9nril:18na:,n$l!

r-dul
il']n r gu t 9rEt?fruflailu:fl

q

fiun:rErfii r fia61l fiunrrflr:oan:rfl iru nur r fiun:r z r xen do"rl fiufiufi

Lilrn
finnoro riairu riun:reilsrjufuusrfi:6ua.:tl aufun:rlfin rfiunir t r!sr:

<oeoq€4d1r-,qe&o
ilannsnrn"niloatnruynlg (sard. sbone) d.ln quartz rilud?u:J:sna:tdrn0 rilaenrnalr

i-
u I rsqa q _ - drq ar b
fir.rneu drrlfrfriarGl (soil pH) rl:srnil 5-G fi:Jilrorn'rna1l.r:er1rfi::rdrfinauzrr
J .fq € v 3 gq q qr - | | {er-r ilaryr?s?nnn1r''rn nrudilifinr.:fl"rEn1rza.:fiu1:iruilrrCusianr:ilaflfitr inr:ounrmr

tt
4q d q& . q d<{o a. '

r!uouo']uu,?.J rflo?urdilaI: r T[Yrll ruanurljuyr:18CIu r a80 t.: rfi1a:la::ngranr: ra:fl[etlj

Tqza..r:rflfi/

( ii I fiun:r:rif;uolr r,ruurn"luri r:rufitfirrElilqn"r, *lon1n'lfi $ncn.rn
- o & d, 

- . n I q q . g do q cg e c s s
av?raan ilruanrrulnru z utru1d uasxsrfrorlunnruuaqfiaxrarfla il?qnrrunlruororrruu

w, l

il:re nfiarnradlfluuaoriufir.u ardrl:vnarmrsu'iua.:fiuluariiuEru:nfi'trdare6:nta
tq

darsfi :arnil'rn dn"run asduJo:rfi e1:l r iun:o iuddu r nfigafi as iilnitriqndr rjirrruorEr
AO

a 1T''r rgt''r:Ja'i?ild1ngt''r:.j'1fl
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trr^luvratrAS
Lfltlll'I.: 'll"lnda.l T"l.l1n: UnT1J6ll AsLU.ltn:'] Yl19l1l l.lQO: "4Oe

-!

sr ndildrrrjfe: c-ttr (Acid sulfate soils)

rirfi.ri ntal6raain:edrilsfiraa"Luf;unfirdeaas6il d'r riua,aulelflfl:srrlnr:airrduiu

.1 v, r { 4,1 1 tb - rq o 3 ' s. . g.i, .l
n-: L:lacu:Jaoil:sdrr6ia{il'l{?1? (jarosite) ag Lunu/ua1{ ounailurnl pH el1lJ1flau.t-,ut

r fiua:la::nsranr: r airu r fi:rTEra arfig rfioAil6i2u"[nriar'firnnur r fiufiu rlis:'[fi{rur usrilr.:
&ei.. 1 ' {v, ' o'o ,{vs,.q s{
iluymila?.Btt1run:o:1[:i[t1fltit ul|lTll"rvltflfl1:n"rx'] fllltTa1u toufl u9l9nrilT'] ll,r|6' a8n'-El1

)a.tt
sd-r.e

a86"81/r3',1$to rdu"t vrra:rl rdurzitist irfiEr 5..:fiotfia.:l fitrn:i a"iir 5.:fistn:o60l'|u
-te(

[LAvtrO9rua.]n:flU
3

unsilirlilaarn:orfirfiafruiu''rr*ufiasiaaeranr:n?'unilfl1: rrjdmurJararudlifiaarFru fos

,od<o 4' s,&qodal rri{rdufriliiu:haruasliucrl.r c-Iv (calcareousi soils) duneirnrn'aenm
llrtl'l

e 1 r t I r 4 ,s U ,, , a q 4 q d a
urfraurjtuavilurriawurrrulnlrln$1nq{ueril:srJlnr 30 dil. a.rnrl?ftr riiuduilrr,ruoru'u:

r:nufiaror?r!?1fti'th rfirdlf,uinl:rsrrrsfild firirnerlrfiun:orr.fiuoi1.J:l:silTn ?.0
J

rf,aFrudau"lnrififincilrrfitdli:lrnfla: d:u"[nri'tff:lanfir1d fiurnairf, 1fiuri aofiurrq

ffs::rona nr,rli drur:'rErd i,wfi i.:avfi': !;;ild 'daruer nrria ]nnn:rrfrsr

dranao ftnrr onaru hdrru qaq

fiugifl nrr "r fi.: ui jr aranlri r n: rsdoslfr ri r i r n :red t ynfiu usiti'tfinil1fl n 2 1il

:rwi:adlo,rqarllrfirfiurj:cfea{eiafialfirir ifiaffiu fi.:{fruatifiunrudrfifi:nsrj:cnr:
sga

nrrrnir.n{anrnnranlu?a.:fiu arnet'''r-',od e-a fireirirrr:rr{rjirrrlnrflarurrfidiladila
v , r s d r q d 4 1 r S ,d r <t ,A e I5a rvrrfi:.r 1s asrfrurrdun:rgasilfirqa''rrl:1iriluil:c Lsd{eiaild-Lu:cdrilruna''r{ usidr

n5!durufig:uarfitrrlisa::s6tlnrna-rurrfi riurj:"Jarrleafilarsir uas:sfirornalr''r:fid

ard ur n"[ufiufi ffi uiluos uor r fiuor.r
d I a - & s s d 

t- 
o 4q

uanal nfl nn1 ?il1lta?amfiuv L 
.llaqut,,] ltfi ?'r1tdil1tu6'n!

raa4vqsdi
ilTri']t[0lYl?tl?nn Llrqil UAeaU q (J'l"lfi0Jll?fl 2)

!!
6lrdY

n ?1ila lun1:uan r ]lagu [aaalr!2n,
q

S.JJ5. [nT{6[11.]0a.:6'lUAal|Atsr

frr:.rdirra a{filrunril:J:snaufi ra6:url:fi u fia:ia.: fi1:s6!n?1ilanildrlrdr a.rq!

s'&oro{€d
flufl arJua aoilYlalaasilT ? a

q

8.5
d

nlna
9
11t41

q !1 g 4 u t d"ro-.r s, & <r q v <lqu uasttillJ?aila 1{tL1.Iil?ailnT Ld Lu Lrj:un:ilu rJ 2 rrilil?aria na
{q{

cHEMRANG . ngp n* aufi ilfr ala"lun r :"[fi ior : v fi un 2 1 il aoildu!:nfu a r 6u

FERRATE . DBF a'.uiufi unirjil rruor q alwr :fi d r ri:*fi o 
"

s'r|c,!r
Lgrfl tL1.r!3 ailaY|{ d a{ rTn ?{ di r.: uas : ranr r dao fi rf,

!
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s. t ufilfra{a:s6:rn:uae$u:d asau JeErnr:fiorfianfi:urhdrdrufi rfisrfra.l

-l_t-'_

firnr:il:griru:v6m:uqolarry:rdaa.:fiu dsrj:rna:rfirs fields Eir.r "r dli

S.tva1) ln:.:d:'].tfla\ttlilil?aila CIIEMI|AIIG.DBF
l,

Field Field, Nane lype t{idrh Dec

1 ELEMENT

2 SOIL GROTJP

3 E-I.IIN

4 E-T.IAK

5 RESULT

6 E-GROUP

Charagber 2

Character 2

!{uneric 6

Nrmeric I
CharacLer 20

Character 3

z) ?'lsasrdsorariala :J:vna:r6:er

field fi r lfiu .i.r"nt rrrafi..rfi:u:J:err{ "r fi"lf[unr:il:sriun:1xaflr
oumlzarfiu

field fi e lfiu soil group nilrefi.:flailiru tdurraia: 6ur:ra 6ur:Jfs:

uavfiufi fi :Jtlrrrrfiu:Judr oar, fiurlo I
!!

field fi g rfiu e-nin. nlrerfuriroirdozal6:ud:"[ufifiEui.: 'l9

field fi 4 ',fiu 
"-ro. nrrsfilrirdrdozarfieurj:1ufiKsnt.: 'l!.1

-- d 4 , $ v e u r 6l ae 4field ti 5 ttlu result nrrsn-.:aranr:io:cd'uaal6ruil:-[ur.rdnri.: q

field fi G ,fi* .g"oup nrrafi,r:"fi:rririr.n:rr{fiuaaodaurirfiu ,r

' s. z ufirfrapnr:uu"rirnr:"tfifs qq46q4u:nlza.rsr'u{ruiufir
-.U-q-

131rp1ilErlS--r rj:vnalfi:Er fields Errl r fufi



4L

u Jn:rattsarufirfraila FERRSIE.DBF

Field Field Nane Tlpe t{idrh Dec

1

z

3

4

5

6

7

I
9

10

11

T2

13

L4

15

16

t7

18

19

20

2L

22

23

24

z5

26

27

CROP

NEME

CROFTTTPE

P1K1

PzK1

P3K1

P4K1

PsK1

PTKz

P?,KZ

P3K2

P4K2

PsK2

P1K3

P2K3

P3K3

P4K3

PsK3

P1K4

P?f,<4

P3K4

P3K4

PsK4

P1K5

P2K5

P3K5

P4K5

Character

Character

Logical

Cbaracter

Character

Clmracter

Character

Characber

Character

Character

Character

Character

Character

Cbaraeter

Character

Character

Character

Character

Characte

Character

Character

Character

Character

Character

Character

Chara.cter

Character

25

25

1

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13
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d
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d
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<l o q <r dd r . r - .l s , S 3

rdgil (K) drniuldvtnfilaar"lfliadila5dell uas Luulldttsilel.l

fiu pgrz x:.r1sfi{ rli:Jrrun"rnalxrsiladilaia tpl uaYlr.rutd

dsil trr drn;ufiri'ii0'1na1r1:dadr^laSilJrunarl uasfuurd
.tl
dEtxgll

lfi parz nilrafi.: :Jilrnrarqarnr:rladr,laia tpl uacfi.rurd

?ar trt drn;drfiiorsrarnrrilaarJaSoa.: rasluuYldtisudr

iu psre rrrsfir ,Jir'l*u.rurnr:rJaaiaia <pl uasfuuYtd

?eil (K)

dglsir

drn;ffiaiiinrnarnr:iladrJaidd.:lrn unyfuund

,fiu prrg rrrsfi.: :Jilrrun'rqartr:rladrJaia tpl uacfuuYtd

rfsr trl drui:rfidfiiorqarrr:r.laariaiddrlrn Jraunarisl

:Jrunars

tfiu pztrg nilrefi{ rjirrnrn'rgrarnr:rJadrJaio tpl uavfiluYtd

ris:.r tr I drnilfirfiio'rqartr:ilaat laiadr Juuvrd r flsujrunar.:

field

field

fira

firs

field fi rz

j
field Yt 18

field fi rg

field fi re rfiu pgre rrrsfir :Jilrruororarrr:r.ladrJaia tpl uasluufld

rflsr t rl drnS:rfirfiisrqarn rflJaarJaTd:hunarl Tr.ruvra r iarr

:lrunarr

,iu paxs nilrefi{ iliilrruorqarnr:iladrJaia tpr uasfuuvtd

rflal trt drni:rfigfiifi rearur:ilaar^laidat luuna ldalilrunartqa

riu psxe nrrafi.: rjirrruorErarnr:r^ladrJoia tpl unvlr,rund
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7.2 F'loil diagram of Pvs. G-TYPE
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1) Flow diagram of P rs. G-l for P-rating
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2) Florv diagram of P vs. G'll br P-rating
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3) Flor diagram of P vs. G-lllfor P-rating
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4) Flow diagram of P vs. G-M for P-rating
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7.3 Flow diagram of Kfor K-rating
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7.4 Flow diagram of Cafor Ca-rating
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7.5 Flow diagram of Mg for Mg-rating
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