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D~OII 

ttae .uppl,. of ., •• d It 1a lIOi1 at adequb 

..owlU for pl._ Wnwitl i •• f ..... thl'OV.9h f.rt11i-

•• Uon. Of the ".101' pl •• fttlVl .... ia 8Oi1, P ad It 

UIl4 ...... _ of van.fozaaUoaa. Ib.,....u' 1Ia f1xed, 

___ ••• ab1. anc1 801u1. femu. 'lb. ..ai1abl. porUoa of 

Dug1 ___ i .... mined ..,. 8011 •• UD9 vb.lGtl r.f.. to 

the cpa_U_ of nvi._ ~a. i. _ak_ up bf planV. 

'!be .el..uc. 84 .... Uoa of • __ leal pl'OGedun and iu 

1DUQ ..... Uoa ll... to UJce ..... oon.i4u'aUon yu1ou.a 

facto ... aac1 pnc:e •••• tha ..... iaY01YeCI 1ft pleat powth. 

At ......... )ty tiff .... _ .cr1_U. ... to acnan • auitabl. 

exvacun_ for ...... 1.. P ... It .apply of 11011 ha.. 1 .. 

'" the .... l~t of • 1_ •• _ber of exvact1ng aoluUon. 

lilt. v .... , alkali •• , aa14., INti ..... _d neuual .al. 
aol11Uon.. hoJItably, the f1 .... ,...u1i •• reccaneadeUOIl 

bud _ a 8011 us. bJ' u"" 1 p ... cent civic acid .. 

th. exua0Ua9 _1ud-on v .. tha. of DFer (18"). A. pr •• en • 

• .. It exUecUoa. u. au .. 1 .... t. iA4iYid\aal1J' vith 

arq 1 84 _val ! .,GAo ... apecU •• ly 1ft the 11011 w.Ua9 

l .... aur1 •• of the ••• w. MIIult ...... exu8CUon of 



Nth .... aJ.labl. • •• K ill the .. il e_ au. con.i4erable 

• ..uag. of u.., .. -.rial. and 1...... 'th. 4 .. elopaa.n~ 

of a .-non .xuanan~ will th.nf... be appreciate •• 

A lug •• .-r of ahea.f.cal .xtractanu h .. be_ te.~ for 

~1. P'U'PO... o"Vanio ac148 _en .aplo,... along with 

aiD_al ad .... ~ .. _da .. an408ft effecU •• ly PreYeft~ 

r."Q>Uon of P bZ'O\lgh~ in_ .. l"UOIl by the lIia.al ac1d. 

De.i (1'86) 8CntWled yuiou _-'oal ag_u for .URll taneou. 

exv.~on of .... ailahl. P ... K. .... 8U99 •• ~ Hatit •• '. 

vi-deS exvanan_ (0.0' I "280• + 0.06 I Hel + 0.05 I 

oxalic ao1.) .. the M._ exVaot.an~ for a.b1rle4 P and It 

.....u.n.Uon lMaeeS OIl pl .. ~ ,,-ak. .al.... lb. ".. of a 

0(1 OD ext.rac~_t. e8l'l defiaJ.tal,. iII ... 1f,. the .011 -te.t1Dg 

acU.iU •• of the .tate. ~# til. avJ.tability of the 

uiacid for the .-b1ned exVaeUon of P end K h.. to be 

confi .. ecl Oft • larv .... ~ of .. i1 .-.p1 •• collected f~ 

all 0 .... 'fib •• Ub. 'lb. _. fea"Uli_ cl ..... now followed 

111. the 80il te.ting lebor.~l.. ~e be... on the 8r8y-l P 

and IUI.GAo K .alu... th. viac1. eJlU'ac1umt. caft be 

.. 6W1I 4.4e4 for rO\lUo. _11 ta.Unl work only 1f 'th. 

ferU11 "Y el... inunal. ~. .. ... fil184 1n brm. of the 

vi.d. P and v1 •• 1el It Yal.... Ib .... fore it beccae • 

• ee •••• n to wo .. Jc ft" th. al... in'tarYal. bue4 on the te.t 

val".. ..u.ab4 by the eo_OIl exU'-fRan~ for the purpo .. 

• f f.rU11_. r-.adaUoa. 



tIa1. .b'147 v.. ther.for. OODducU4 with the 

followiD9 -JecU ••• in riew. 

1. .,. ooaf1m •• Ri __ 111 t.y of Mathew'. 

v1M1d __ ..-ant for .... iD .... u..Uon of aya11abl • 

• .. 4 X _ a larg ..... 1' of _11 .aple •• 

2. b e.tabl1.h preo1.. relaUonahip bebteen 

3 

the a.ailabl. P and It exua0te4 by th. ~iOft extract.ant 

(v1ac1d) eY01 ... It!' the XAV an4 the .. ailabla P an4 It 

extl'aet.e4 _ the _1:hed. DOW followed 1ft the .oil tea.UnO 

laberatori •• of X_al •• 

3. '10 c1 ... ify the .. 11. of lterale 1nt.o the 

variou. fertil1tr cl ..... fer prOYt41no fertiliser 

rec:c.melltlaUoa Haed 9D ...... 1.1. P and It value. e.tilaated 

U.t.DO the eu "Oft exvac .... t.. 





....... al _..teal uetuU.qM. haY. :been .-.41ed 

to _~.t.a th. ..11. .... feZ' npp1., of • _4 It .... 

....... .. _Uti .. foZ' p1 .... fJftwth. AD aeCUZ' •••• tbod 

h.. ye~ U ... ....leped. ...... DO a1l&el. exuac... 'a 

foud a1 ... all., nt ...... Z' • vUe 41ftZ'.lq of aol1 

... 41tJ.oa.. 'lb. 1a.r ..... .iIaponaae. of th ... D\l~J._ •• 

'lb •••• _ell •• .d aul1 wleSel., .... ch..tea]. 

exv ..... for P aa4 It 1 ....... ~. 1nti.-14 .. 1 •• u.au.n 
of ~. ftuu1._.. 'lb. ar.., 1 (ka,. aDd Jturu, 1941) 

••• _val aonal -4GAo CIIaawaJ' aDd •• 14al., 1.12) u. the 

110 •• wJ.4el,. .......... al au ....... for de.adDaU. of 

tmI11abl •• and It napeft1 .. 1.,. ......r f1eoc!ed _11 

CIOa41U •• , 01 •• '. uva ..... (01 •• .IS !l., 1'14: weltbu' 

ad .atUB91,., 1'70; WalIY1., ... Confonll, 1.7), M •• _ 

_ • a .... , 1.71, aurow anct .... 1"'., l"lIu ...... aD. 
COl., 19") 91... • 1'.11 .. 1. ~.-. of • requ1reaea. of 

1'1_ ... ,alM ... a aa4 • ____ • 1'11). '!h. _1_ .xeh .... 
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~ •• 1a C.-.. d .11., " •• ) •• 1M_ie tUluUoa WChaique. 

( .. ~1... 11641 Lu... 1M" ..... .nponed w 91.-. hJ.Gh 

GOJ:nl.Uoa wi ....... 1»7 .... , plea.. (Jo .. , 1972). 

a.l.ad.. of an ......... for ...... 1n9 the 

... 11abl11_ .f • pN'UCNlu au...,.... 1a 8011 , ..... 117 

It ...... co.-r.1.Uoa ....... wi ...... lIpuk.. 2be principle 

inY01." 1. tha_ the ..u ____ i .... _1 •• f U •• lyin9 • 

fracUoa of 8011 • th., ,. _naJ.den4 availabl. W pl8DU 

Ac1cl1o 8011. could be ........ fOI" wn11abl. P .'.ft • .on 

..... full!' ua.lag .u.v ..w ttXU'''''__ '.bp.. 1"S). 

2. Ao.f.4 ..uect.eDb ue4 101" the exvaoUoa of .. dlab1 • 
•• d X 

2.1 a.11.r p~e1 • 

.... 1 __ paopo.a1 ..... fonucl l:»J' pS1tYiou. eutho ... 

h ... be_ con.1...... 1a th1a ........ Enrac:unu uae4 for 

tile .. Ullett. of ... 11eble • 1Dct1~ Iaotb o.l98ftic _4 

iaoqan10. Qq_i. ac:.l .. -.1.,... en 1 pu oea, civic aei4 

(Drv# 1.9.), 0.11 _Uc ee14 ( ... toY. 1"8). oxallc .. 14 

(Geobon. 19.'), 2.1 per ... , aoet1e eoi4 coa-'lniDg 

I-h~ cpa1aol1De (W111'_, 1.SO), 0.01! anA aft4 

0.001 I 0P110 act. (Borl_... "de1_, 1".). Add 

exuacuau l1J1e .8,1' .... 10 ..... 01. Gee .. ve, 1"', 
b 

.,~, 1"', ... aup .. end ..... J..14, 19.', ~", I"'). 



s 

O.Je. HCl ( .... 1' ea. __ .1', 1"'), 0." I Hel (01a., 

1'46), 0.2 I HIIOJ (h.p., 1'0')' 0.01 • DO, (Von .ipond, 

192'), 0.01 I HalO, (KeI'l'aa4 V. SMi_h, 1.H), 

0.01 I H2SO. 'Ie.ter, 1"'), 0.1 l.alO. (8andI'0ff, 1'12), 

0.11 Haao, (.i.Un~ d .11., 1"') 0.011 Hel + 0.025 ! 

Ha80. (8e1aon ~ !l., 1'5', Fi.ta, 1'16, Pl'itch •• t, 197.), 

0.002 I "280• lNffared to pII J with (-.)a80• ("nov, 1930), 

aodi_ ..... - .. tie ae1. CMos-v., 1'37), 0.02! calclua 

1 ...... iD 0.01 I Hel, pH '.1 (Bfa-, 1'.1), 0.1 11 ~a1 .. 
lac ••• 111 0.' 11 _de acid (ap.1' d .11.., 1'60), 0.1 I 
eeld .. lac •• te eDc1 0.1 I! ealel __ a. iD O.J 11 _etle ac14 

(8abul.lu, 1"'), 1Io1'1e .el4 aDd Iaol'ax wffal'ed to pH 7.6 

(a1k, 1'6.),11 He1 (Purl _4 ..... _ ... ,1'.'),0.5! IIK,I' 

aacI 0.1 I Hel (kay ... Xub, I".) _4 O.OJ ! _.1' an4 

0.011 I Hel (~a, 1'10) hwe ..... _ated. 

Ae in ~a •••• of P, .... 1 •• ea1:rat':tenb hllY. Mea 

propoeect Io&' the .at1ll.Uoa of ..... U.l. It 111 .011. 'Ib • .aount 

of INvi.t p ..... t. 1D _i1 .. 1"U. and Clh8ft9. 1a lta 

coneeavaUoll ••• OOCNI'. 4u..I'ia9 aop grow1:h .moul4 _ bowa 

for • fOOd iD--.r.UUoa of pl._ nvleat. .. equ! .. _t. • 

.... exvacteaU 1' .... It 0DlJ' Ina .. 11 aoluUoD whl1e 

.V0D9- ..vacuata (1 ...... 01' _,GAo .. lut.!o"a) exUact. 

1"9- ~_t.1U .. 1Dclu.' .. 'th_ fna ....... lul •• 0000000a • 

.. corr.1.U. bet.weea Jt up'" .f pl ..... _4 It t ........ lu .. 

i. th .... for. uaaaU.factor,r. 
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'lb. tiff_._ exv ....... 8\&9g •• '" __ .... raJ. 

work... 1Dclude 411u_ IICl , ..... , 1'5'" Huacta and 

81aobva, 1161, Ktahl:a • .... , It10), 0.1 I Hel (~81''''' 

884 aubier, I'M), HCl ad ...... '1_ (ainp .IS.!l.., 1'83), 

1.3' .R280. UIua-. ••••• tot, It.7), • I H280. (wa, aDd. 

If ... , lt62), l'Joiliag 0.11 Hel + 0.025 I. "2SO. (wag and 

., •• V, 1'62), lIoilia9 0.1 1lIII0, (On _ and law.an, 1962, 

lUrch ... , It66), aheklaq vi. 0.5 I HlIO, (eo.-n and 

IftVUl, IH2, Wetter _4 Celdwell, 11611 -.,le, 1"')' 

_i11a9 1 I HIIO, (.aleon, It.t, 8oJ'4 an4 l'r __ r, 1"7), 

1 I H1IO, (W004 eftd De 2uJc, 1'.1), 1 pc .. t clU1c acid 

(~, lit., -.IS .11., It.'), 0.5 I _'tic add (Sea .IS .!l., 

I'.', ..... 11, It67), a_val a-.oac (11"'87 aacI .aidal, 

I"l, Yan Diea~, 1963, Datta a4 EalJMa4e, 1"7, Miahra SS ~., 

1970, Cbirlac, 1".), aod1ua ... tate + ... tic acid + Hel 

(Cupea_Z', 1911) _4 .3.6' per ... t ...... _~a_ an4 

15 pu •• _ KIlO, (ka7, 1.12). 

a~acU .. ill I'O\lUa ... 11 .............. of .arin9. ill 
dIM _4 1..... ... _.t v14a17 Jaaowa aulUpla exvacUlla 

h ... __ the IIorgan '. aoluUoa-,llehl1Gh '. doOla acid .. 

ti\e Sper'. exVaotent: (&one%: d .Il.., 1"0). "xUachftu 

8uch .. aray 1, water and J1H.0A0 ",eeel for .aUDI 1D41ndu.a1 

•• vieau are alao lK8eu..a .. 84 foZ' abnaluneoua exvaoUoa 

.f ... It. 



80411_ --._ _d _Uc a.d. pH •• 1 CMol'9an, 

1931). 0.130 I Hel (a,.rw.,. 1'35). 0.125 I • .aK end 

0.1" I _tie Mi •• pJI 1.1 (11 .... 1', It3.-). 0.3 I Hel 

(W8IT_ •• Coo.. IN2), 1 per ... etvle .cld (Wan-ea 

aD4 CooJca, IH2) .d JIeIllleh XI 0.2 I ... el + 0.015 ! 

8 

_.1' + 0.2 I _tic Hid + 0.012 IBCl CMehllc:h, 1918) baYe 

Mea _ ... a ....... acuaa for eoabln .... u.aUoa of 

• _4 K. 

2.2 ..... t ~.a1. 

Haid. (1"8) .lnc.U.c:atect .at the P •• t le .. la 

obtain •• by the .ethO<! of 01.eD. kay, WUIJ._ an4 

atevU't, 1101"9-, AalJ'1l9. _toa -.x.ch.... 1' •• 1.. a_4_, 

DJer aDd aorth ~llft. were all .ign1t1cantl~ iater-rel.ted. 

He Det.ed tilat the Al-P fran10a exvacud hy the .... thode 

v •• 1ft 4M.re .. lll1 or4.,. of .,... Borth Cuol1Da, 0.1 I 

aaQH, 0.1 I .... 10 eo1d, 01_. k.,. ad .. loa .xcta_ .. nau • 

.... w.. the ..... _.t iIIpo ..... t .ar1e1. GOav11NtJ.n9 

.... to~ YViatiOD ill 0.1 ._ .... 01 ... P, North Caroliaa, 

_,_ ....... nAn IID4 Dre~ • 'n1ue •• 

M.~ew (19") eYa1 •• " ... Y&t.1ab1. P r ••• rYe 

.f _11 b7 _-'eel .. tb048 ... 11141 ..... tba • • 1'.,. 1 i. 

ao. ... .ffi.1_t ..u-...... fe~ ... ..tJ.aaUon of a.atlabl. • 

., ..... of _11 _d ••• u ....... ..vacua't 0.0' 111280. 
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... 0.0' IIICI ill 0.0. I .alie ae1d v1"" .. ...,.llbraUOIl 

.,..ted of Ie Ilia _4 8011 _luUoD Z'aUo 1.10 .. a __ u .. 

_thOd f .... au.at..iatJ tile _-.1 .. ailul. P .... ft'ft of ..... 

8011 (aa-'ftlue). 

GUoa _4 __ (1 •• 1) .. al.and the 41ffer_~ 

.. ailabl ••• xvacUoa _ttl ... u1ag .ret' 1, aray 2, new 

MeIlI1Gb, IIonh CaI'ol1Da .... , __ 10,01 .... 4 .., _loa 

......... zoe.1ft ,.- .d IICOj ) ... '_4 ..... , DA-l0, ... 

lIehlich .. NCO; .... iIl....... HOW .... ))e •• _n.leUoa 

,,1t.h ••• 'yiel. and p1_t. • ....... tIM kay 1 884 kay 2 

were Wl ••• t aff .... __ i1 .....,...u. ••• apecially "'. 

hala" exUactabl. AI. 

2 .... 8D4 GUou (1.11) ....... the J.nflwtace of the 

CIh..tcal aacJ pbya1eal pzope.n.i.. of .. il Oft the ..vanabl • 

• "i~ _ay 1, k.,. 2, _ IIelllleh. 1IoZ'i'b c..liDe double 

ac14, .... _4 -"10 eatr .......... ___ loa aeb-V. 

r •• U .. tbcc!s. -lb. kay 2, ..... d _-10 .. 1:hoda wen 

reportM \0 eaveR .... f~ _J.l. Mgh ill Ca-P. kay 1 

.. luUon ... fCNa41 .. M ...... f ..... .". tile pr ...... of 

bee ..__au. ad "'.. 81.. fcNad .. be the .o.t CJOD.l. __ _ 

~ • vi" "",8 of 8011 _~. 

-'-1.,. as.ll. (1 ... ) _.t.! ct1vic acid .. a 

bet. .. eXVechat. ill ..... _i_ viD ..... , fo .. ~9 



a.aU_l. P 1D the .. 14 • __ .. 11 ••• anr1ag 8101'. th_ 

I ... P • 

1 Q 

.. -.1 8114 Lal. (1.'0) 1D • .-paraU.e .tad!' with 

.u .xvec~u for a.aUaJ:tl.. It raake4 the extra~~. 

»> .... OIl th.ir exvaed. __ 111t.y,1D th. or ... of 1 I 8110
3

, 

lJI _.GAe, 1.3.! "280" 2.1 per c_~ aoeUc ae14, 

1101'9-'. uvac~aat. (, Pd' __ ... U. a0l.4 w1til 100 9 of 

.aOAcVl1u. bUffered .. pit •• 1) an4 "a"l' • 

... 1ar (1"2) a.p ... " the lit ..vacUa9 .ffic1eacy 

of dilf ...... Mthod. !t7 •• u.ada9 th. lit "PUke bf ragi 

He41.lag. C...... UchIl1q11e) _4 reak.4 tho .... thod. a. 

to their au1 Ubil1 ty I.... uVaeUoa of It in the fol1ov1ag 

~ orcler of XI DO, ( .... an. De brk, 1"1), '! 

H2ao, CHua.r anel Pr •• ~, 1"'), 0.1 I HIfO, w1til b.aU .. 

COIn ..... I • .,.u, 1962), I.'.! H2SO, (Hua.r an4 Prat.t., 

1'.,), a_val 1 ! _,Ole CR .. tty •• He1da1, 1.52, 0.5! 

HIIO, with .aka .. (Oapp_ .do I ....... , 1'62), 1 per c .. ~ 

civic .. 14 (»ru), 1 per oeD. II al11_ .arboDa"', '3.65 

pc c:_~ aodi_ acet_ ... 11 per oeD" JDIO, (al'ay, 1'32), 

0.0' I ftC1 + 0.021 I "210. (1Ionb CuolJ.na), Reuba •• r .ei:hod 

(aodif1 .. ), 0.1 ! ilDTA# 10 p.r _~ Mti .. acetau with 

I per 08ft. a •• U. 8c1e1 CMergaa, 1"1), 0.5 I Rae1, 0.05 I 

BOTA _4 water. A.a11ab1. It ....... bJ' each of th ••• 
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eav ........ " ..... n1 .... "'th ••• of .,0Ae or ..... r 

..... 1 ... . 

(1.7') nporte4 th ••• ,0Ae .4 0014 

.a80 ..... th. 1M ............ f wallUl. It .... 4 _It. 1 ... . 

J.af1_ .... __ .... ia .. U ...... rU... 'lb ••• d.. add 

..u..- 1a _zoe1 .... th. l ... t .. feaU ..... 

• _ ..... (1''') ........ th. _ne1aU .. ___ 

the 41f' ... M1:bo4. of It ..... u.oa aacl It 1lptalt. by r .. l 

Del ......... 1l1li°, •• the _t pna1.1q exvanan". ae 
an ..... the .. tI' ....... ....... ~ their nl •• 111q. for 

p.ntieUa, It ..... 1_111~ 1a the uder of • HIIOJ , 

aeD-exeb_ .. _l. X, ........ 0.5 I Hel# 'I HI _,# 0.01 !1 

cacJ.a aDd ......... lDle. 

c:h .... J .. an4 llaJi (1.,,) 8bowe4 "' •• 0.1 I cold 

HalO, .. 0.011 eo41_ .v • .....,.1 IDona ... e high po.1U.e 

.1p1f1oaat OH'nl.Uoa "I..'" _ ,,"ur 71el4 of __ ley 
CHtdtta N'HI) and ...... X. ..111a9 1 • _, .xv .... 

...... It til_ eth.r extI' ...... _" .... foUDd to 91" ao 

eon-.1aUoa "I..th .., •• " .. pel.. .0 .... 1 .. au .... lt7 

cU.ff_." 1"._0 va ..... 1 .... vlth the oqaa1a ... ~ 

.. ~_".f 8011. 

w.enp ... ~an (1"') ..... .-p .... Un ._ • 

• f the r_ .... 1 of lit b7 .1 .... -111 _.fl1 vad.OIl (IUr) ... 
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_ Che.1.a1 .xv .......... bdl ......... t. It r ...... 

by avJ' pncedv .... _.'eel uvacUoa vue el .. e17 

rel.bd. 1IoveYu. SUI' vaa 'oud .. be 1 •••• 'lldent. 1D 

.. 11. wlth high ... p~OIl •• f dey _. -.OAc"th. Dew 

MIih11eh ao1uUoa or the cSINItl. add ainu. 'dled _ ,1 .. 

.. 11 fen111~ 1DfoDat.1oa. 

DeYl (ltM) r •• =. I ..... a.th..,'. vi-.o.1. ext.reftaDt. 

..... c_ av •• t.ant. for _til a"a.ll_l •• and wailabl. It. 

1'bJ.. CCNld ...... CIOD.i6k_I. u.. ... · .. terlal. 1D 8011 

".UDg. 

J. AD apprai.al of Che.1.al 8011 teaU1a9 for .... a.llu1. 
• _d It ill acid .. 11. of Kual. 

th. aoa •• Uonal _thod .f •• U-.U .... il •• al1ab1. 

p wlt:h 8c~ 1 .eed DOt. ...... ~117 ,i". a rellab1. ..t.t.at.e 

for ...... 1ra' the Deed of • app11eaU_. t.'hl ••• thod 1. 

1M ... _ til. GOl'hlaUoa Ma.ea Yal.. ..u.at. .. by ttl. 

wlth that 0' II t.e.t. ~ p:o_. How."er, to •••••• the , 

aupp1:rlq powu of 8011 ... 1_ um 1Mal. 1 t. 1. a_aauy 

.. Va1D iafomaU .. _ the ..... te npp17ing POW4U' of 11011. 

:ror ""'., plan'. hw. to IN fZ'OWIl ...... 1 •• 17 J.a the 8011 

Ull • .'l_ 1. reached wh_ P "'lal...., 8J11P~ are 

ob.e.r:Yed.. 'lb. utal P r_DYed b7 the p1an't has 'to be then 

correlated wlth the -.oua't of • exua.t.ecI by cheal •• l .e1:hoch. 



13 

A •• 47 v .. ther.for. ~ ill th. laterltic .011. of 

Karal. tty ... thew (19") ..... 1 ..... 8\I1taltl. labor.~.I'J' 

oh.a!cal .. thod for •• u.a~ .. of • ....... alue· of 8Oi1. In 

hi •• "'4)' the 8011 • ...,1 ...... IIhowe4 w1" yari.Uon. in 

•• t ... ea4 oth.r p~ ........... ua v1t:h P f1xaUOD 8Il4 

.... aile!l1 ty. Ay.ilable P w.. fletera1necl lJ7 ...,10y189 ar.y 1, 

aray 2, araJ' ., Ol •• n'. an4 "rtlOI'. exvaftan~.. "'. total 

plat r.-oyol_ P oonuat of •• ..il w.. 4eteraine4 by pot 

CNl. 'tUr. .aper~tII .. .lag r1.. .. •• te.t crop. aer.en.1Il9 

.f a nitale _-.leal eav.cua. f. c1e1tem1D1ng the 

'a. "alue' of 8011 w •• done by -.loy189 .1neral ad org_1c 

aci4a at their yqy1Dg .v..... ... ..,.,' .. Uon. w1 th 

41fferen. perl ... of .qu111bcat1o. (5. 10, 15, 30, 45 an4 

60 ~)and a .1Dgle 8011 8Olut1oa r.~o of 1.10. M1neral aeida, 

HC1 .. 4 H
2
SO. vere •• lected. baaed _ the •• anapUon that they 

v111 .uit the ac14 laterlte _11. 111 th.ir ability to • .vect 

~11 • without dr •• tically affeot1ag th. cbea1cal nature of 

8011. ~lori. acid at 0.061 v .. fouad to.exu~ the 

.~ ..ouat of P but lt11 perfoDl_ wa.1pOOr wh.n a.pare4 

vl th aray 1. hlphyai. ..i4 _tracUd higher quenti t1.. when 

OOIIpue4 wi til Hel. Phoaphoru..uecte4 at various eon_ft

v.Uon. of H2SO. w •• f0ua4 to _ ... rel.ted w1til the euaulaU'f'e 

• liptak_ at the end of the .JJRh ezop. A .-biftaUon of both 

th •••• ci~. extracted IRCh htgber quuUU •• than the .lnd1yidu.l 

aoJ.da, v1 til • profound tnflueDOe at lower concentration •• 



Wi'th .ariou. .-b1 •• Uoa. of lI1ft.ral ae148 tr1.4, P 

• .vact.e4 by the oa.~iD.U_ of 0.06 I H280, 1n 0.06 ! 

Hel an4 0.06 I H2SO, 1a 0.11 I ftCl po ••••• ea the hiohe •• 

4 .. r_ of corr.laUon with 'Ute '''-.411".'. 

M.thew (1979) fu.nher fO\lll4 th •• oqanic aci4. 

ae'ted a. ch.late. _4 pr ...... the 1' ... rpUon of P fra. 

.01u'-1on. '!b". 0l'go1c acid. whe .... loyd along with 

1't 

lIlD.ral acida increa.ed 'the _OWl. of • exuacte4 br aineral 

.0148. Oxalic Mi4 (0.05!) ••• f0Wl4 1:0 be IROre effecU •• 

til_ ... Uo and civic acida ... loyed for tile aQady. An 

...... 1.t.ltr.UoD period of SO aia v.. fO\lDd 1:0 be optun.- for 

• .-bi.aUon of aiD.raJ. ac.t.c:l and organlc acld. Phoaphor1l. 

e.xvacte4 by .ray 1 ... ae't .iga1f1caaUy correlated with 

P uptake by crop. in 8011 9rCNp. in Which the perce.ta.e P 

c:onteDt of pluu weIl't below 0.025, 0.05 and 0.20, wher ••• 

a .1Qft1floaa't oorre1.U08 .a. obtained with that ~.cted 

by the viaei4 extractan. (0.06 I H280, + 0.06 ! Hel + 

0.05! oxalic acid). Thi. ga ••• cle.r lndication that .raJ 1 

i. not .ui tul. for .stiaaUoD of '.a-value· of 8011. 

the ..-ractaDt 0.06 ! H2SO. + 0.06 ! Hel + 0.05 ! oxallc 

Hid wa. fO\Ul4 .uperioS' to all other coMbinations of ac1ds 

and V." bet ... co,l'S'elaUon. with the ·.a-value.' of the 

8011. So he reca.neade4 til ..... extractant wltil _ 
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-.aU.ibI'aUoa pv ...... J8 ...... a .. 11 aolud-on .. au. 

of 1.10 .. '- ........................ of the ' ••• ya1 .. ' 

.f _11. 

J)eyJ. (1'.) ... nook • a't\l(1y with the objectlv. 

0' .. ly189 • alag1 .......... _1~.1. for exuecUnv both 

aval1abl •• aad 8¥811abl. K. A 81Dg1. extractant could 

aillpl1,., the work loed 11'1 _11 .aUng laborator1e. whez-e 

•• tt..~on of • end K 1a atill follow.a by the eon •• nt1onal 

1I81:hot1. of enracUng wl1:b arq 1 aDd ..... v.l 1J! -.0Ac '01' 
• aDd IC r •• pecU.e17- 8cnen1nv of ch-s.cal extrac::_.u v .. 

~ Oft the M1d 1."r1u so11. of lterala and vae beNd .. 

leborater)' •• cu. •• aa4 ....... Hedl1D9 uahniqua. £19hteen 

eau ..... u VUtI vied .f wb1cb aiDe ....... _.'-D17A ec:ab1DaUons 

b • p .. e1iaiaqy .tudy .... _ flx an appz-oxia •• 1"'-9. of 

.n ........ U.UOD of tha .. a ... u. ftl ••• 1.aa BUlned br 

•• differ._ .. ~ .......... 1.bc1 wlth ~ axV~ 

.., .... 7 1 fOI' .. &.11a1 •• _4 vl~ lUtUu.l 1I-.0Ae f~ 

.... 1101. It. A M11 _ll.lUOD .aUo of lal0 ead ftO 

eq\I111.auon perioU of JO aDd '0 .11'1 v... .-plO'f8d 1ft this 

• __ uiD; a sbgl ... il. ....s Oft thia prelJa1nuy .b4f. 
DeY1 (1.16) th.. .. ..... 11 ftV.cten~. us .... nlne 11011. 

vltb '1 .. equ111b&,aUoD pu-1041a ria., •• 10, IS .. 10 8D4 60 .1.D 

..... 11 solution ... Uo of 1.10. .... .... U w1th eu.t..ule 

equ11.ibc'.U_ pe&'1ocIa WU1t _1 ........ ed OIl the .,..,..elaUoa 



_~ the .-ouftt. of P .... It extracu4 by the yariou. 

extract.ana and P _4 It uptake by rlft. .or the final 
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.elNUon of a • 9 _ exvact.ant.. tell extractau wlth au1table 

equilibration perloda .ad a .. 11 aolut.ion rat.1o 111. were 

... 10yecJ Oft ., .oi18. COnelaU- eoeffic1e.u were worked 

out. betw_ the ..ouau of .... It extracU4 by the .arlou. 

exva.t.uu aa4 ~ .-owat of • aa4 K 8XuacUcl by ara,. 1 

ud I _.trel -,0Ac reapeeU .. l,.. 

eon.idering all the 8Oil. t.8keD, the exUaction 

efficieDCJ' of the .ariou. ext.I'efR.aDU for avall abl. P were 

li.ted 1n the decr.a.ing order of 0.1 ! RH,r + 0.00' ! DTPA 

(18.21 ppa), 0.3! NH,r + 0.001 ! 02PA ('J.'3 ppa), 0.1! 

_,I' + 0.001 ! DTPA (31.56 • .-). 0.11 _,I' + 0.005 ! Dt'PA 

('1.45 ppa), ar.,. 1 ()0.67.pa), 0.01 I RH,' + 0.05 I aeet:1c 

ae14 (28.16 ~), M.th .. •• triecld e.vactaDt (27.31 ppm), 

aray 1 + 0.005 ! DTPA (22.67 ,..), Ol.an·. extractant 

(19.75 ppa) ea4 neutral I _,0Ac (7.16 ppIl). 

A.ailable It v •••• U-at .. bJ' the .ariou. extractanu 

iD the 4ecr ••• ing order of 1Dl,0Aa (119.1 .pa). aray 1 + 

0.005 I! D'fPA (111.0 ppaa) Math .. '. viae1 •• xt:racbDt 

(110.7 ppa), MH,OAc .tandard (107 •• ppm), 8ray 1 (101.' ppa), 

Ol.eD' •• xtractant. (100.8 ppa), 0.05 I MM,F + 0.05 I acetic 

acid ('4.1 ppa) 0.1 llllH,P + 0.003 I DTPA (88.4 ppa), 0.1 !!. 
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_.1' + 0.001! D'fJ'A (U.l .,.), O.l I 11K. I' + 0.001 ! 

M'PA (8l.6 PJ8) and 0.1 I! _",1' + 0.001 I! JnPA (62.0 ppm). 

!'he c:orrelaUoa ooe.fici ___ with Bray 1 • ext.recUci 

by the v&r10u. extractacb weh 1D the order of 0.5 I! -.1' + 

0.001 ! ~A (0.'29.··), 0.01 I MR.I' + 0.05 I ac.~1c acid 

(0.916.**), ... CAe (0.901",**), GleeD (0.'977**), Mathew'. 

tr1acid (0.a913**), .ray 1 + 0.001 ! DTPA (0.8887**), O.l ~ 

RH.' + 0.001 I DTPA (0.88.8·*), 0.1! RK",I' + 0.001 ! 

DT.PA (0.8046**) and 0.1 ! MR.' + 0.003 I! CTPA (0.",080**). 

All the extractant. 414 not: 91.. • 8ignificet 

positi.e correlaUon with ._val I 1lH",0A0 K. Only Math.v·. 

v1acid (0.6.3'**), 0.1! BR",r + 0.001 ! DTPA (0."'009**) 

and 01 .... '. extractant: (0.250'·.) v .. foad to 91 ••• igD1ficUlt: 

positive oorre1aUOIl. 'lbu ... th..,·. viacid exU-cotent: va. 

fO\IDd ~ 9i ••• ~ter col're1aU_ with -ray 1 P and ... CAe It 

when uaed ••• ~extractaa't v1th 1110 .011 solution ratio .. 
and .. equ11ibraUOD period .f H alD. She 'therefore 

re~ft4ed that: Math .. •• viee14 .... be .-ployed •• • __ 110ft 

extract .. t for the e.uaaUoa of •• ai1eb1e • and Ie 0'1 

Jterala 8Oi1. 



============,=====----
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1. Co11eotJ._ of .. .1.1 .... 1 .. 

Pt •• hu4ncl •• e1n8l'l ftI'f_ .. tl (0-15.) 

• ...,1 ...... oollHU4 fn. all ......... 80 a. to 

repr •••• ___ t:1re ...... f .... al. and t:o ucre~1n wide 

y .. 1.U .. 1D the _alyUoal .. enl ta of ••• -.pl •• 

_11..... the a.,l.. ".... cIri.. 1a ahade, pew4ez'.. and 

p .. eed thCOll., a 2 _ a' ....... 1"" fol" _..teal •• 1y.1 •• 

2. Anal", •• l _thode 

a. 8OU. v.. _a1~ for pH, Be, oqan1e earlaon, 

.. a11Dle •• d anJ.l.b1. x. 

pH .f tb. aoJ.l va ~D" ·,,1v& pH •• ur •• 1D9 a _11 v.... _pal. i_ .. aU. of 1, 2.1. u'eevical .... -

cUy,,,, of the .......... li ...... of 1. 2.1 .. 11 vat. .. 

n.apeaa1oa v .......... vi til tiz'ect. na4l.ng conl5ucU.1 q. .. ~. 
2.1 Ortan1e •• tboD 

Oqaaie OILI'boa ... detanl1ned ltJ" Walkley'" Black 

proee4\la' ... 91 ... by JaeUcm (I'M) 1n which ~ .011 v .. 
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div •• ted with a __ ova ..... , of .~andar4 KaCr20, an4 

COIIC_vaud nlpftUl'1. ae1~ the ..... WU' •• Ud cbna1. 

acid be1119 ..... 1ne4 '" IMctk UvaUOft with .tandud ferrou. 

eulph.. 01119 fernill •• ~. lncU.oei-.or. 

Th. eo11 wa. .~..... for ayai1ab1e phoaphoru. 

wJ.th _a7 110.1 1I01UUOD (O.OJ I. -," + 0.025 I Hel) a~ 1;10 

_11 _lud-OD z-aUo wJ. tlt _ equ.11ibreUOD per10d of 5 JIlin. 

'l'he ph.aphon. 1n the .xv.n 'W" .... .naJ.n.4 aolor1Jleulc:ally 

1J:r the ahloroe~ reduoed MlfbdOphoaphorlc blue colour 

aeti\od ill b7ckoahlorJ.c ec14 .,..a. .e109 • Jtl.~t-au.n.r.on 

pbo .. lecu1c color1ae_r. 

!'he aYaJ.lable pote •• i •• t ..... of soll w •• 4eul'a1ned 

t1y extracUon with 1 ! a .. val _.0Ac ulav a eol1 aoluUon 

z-aUo of 1 •• wl th an .quJ.1LbraUoa per10d of 5 IIl1n. The 

pou •• i. exU'ec1:e4 v .. da~" utao an aa. f1_ 

pho ___ ar. 

2.5 eo.bln .. exuacUon of ayule1. pboepbon8 enct 
poua.1_ 

Ccabtae4 .xt.racUon of ayul_le phoephorua and 

potu.iua of 11011 va. doll. by uuacU09 the _J.l wi til 

• 
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0.06 a K21O, + 0.06 IBCl + 0.01 1 ... 110 ac14 at 1.10 

.oil exuac~8D~ ... U. with ... equ11ibr.Uon period of 

30 Ida. Pho.phon. 1a the ..v~ v •• thea deterained 

ooloru.evic.llJ' 1tJ' the ebl........... reduced IIOlybdopho.

phor1c bl_ colou .ethod ... Hel .Y.~_ end It v •• detena1ned 

11_ photolleUice117. ' 

at.ple correlat1oa ... "8I ..... lon were •• tabll.hed 

-..... the •• iou. pu_.... of eoll 4eterainecl •• per 

the .ethOda of ............ COehnD (1"'>. 
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ft. _01IDU .f .... a11abl. • and It pre.ea~ .in 8011 

u. _ally •• da .... bJ' extracUng 1:1\. 8011 w1th au1Ubl. 

chal.al 8,QeDta for a lIPec1f1ed p.riod of u... '1'Il1. i. 

Oft the a.au.pUon that th. a.OUDt of Dut.ri_t. extraot.ed by' 

th ••• chem.cal exuact.aDU will eornlau with the ..wnt. 

of nutrieat that .an be z-.a411,. 'ta1teD up by a 0J"0p. 

A larg. Dumber of extraet.anb hu been acz-.. ned for their 

auit.abi11t;y to exuan .... ai1abl •• and availabl. It fraa 

the .. 11. of lterala b7 diff.ret work.r. (M.thew, 1919, 

DeY1, 1'16). 1ft 9 __ al, .. t of th •••• adi •• 1ndie.Uti 

the .. 1 Ub1l1 'ty of .... 117 1 exuac'tent for the •• U.aUon of 

ava1labl. P and ... val MH.OAc for the ~act1on of 

ava1labl. It in the ao1d. .... 1. .f t1U. .t.ab. Aecorc:Uagl,. 41 

ara,. 1 and 1 ! n_val _,GAo .. adop~ed a. the .~andar4 

ch.m.c:a1 119-" for the •• ""aUOIl of .vailable • _4 IC 

in the 8011 u.Ung lUtoraireri •• of ttl. .~...... Whil • 

• tu.4ying the .ff1ei_or of 41ff.r._ eh..tcal .. thode 1n 

•• U.aUrag • ava1lab1l1q. iD .. il., .. athew (1979) ob •• rve4 

that • ~1aaUOll of thr .. ac1d.. n_17 0.06 ! "280 .. + 

0.06 I Hel and 0.05 I ... 11. acid •• n'84 a. a Htter 1nd_ 

of ph.aph..... ava11ab1l1t7 •• ...u.4 ~ .r.,. 1. "'. 
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..vaeUOD prOCMdtlr. fez' the •• tia.Uon. of ..... ilabl •• 

1IIl4 •• ailabl. It e_ ... "lif1ed if • siDgl. extrM~ant 

n1~.le for .xv ........ _tb Dail_le • and •• allable It 

i. .Y01... 'fhe u. of aophl.U..... labor.tory equ1paeD~ 

th.~ are eapabl. of _al,..1rag • ..l"UOft for c!ifferent 

.l __ a .iaal un-.lJ' 1. ~D9 wi4eaprea4. "'_ .dY.n~8ge. 

of nch JDOd..-n 188 ___ " ... be fully realised en1y if • 

• la91e .011 exu ..... P&'OY'" ~. iafomaUOIl on .... r.1 

8011 alltz-l_b. With th ... oItJec:U ... Deyi (1ge6) .cr_eeI 

•• iOU8 ch-'c:al .. ana 1Dcludia9 acid.. neutral •• 1 a and 

ab.latiDg ev_a in •• i ... ..,:I.a.Uona for the .1aultaaeou 

..vaoUOIl of aY.il_l •• ad .".llab1e It. Conai4erlag the 

degr ... f oonel.Uon M ....... ad It extract.ed "1' the 

ch..tcal agent end th. ___ of the.. nutri_a taken up 

by the te.t erop (rlce> ••• _ ...... Math.,,'s uiacrJ.d .. 

the _." exuactant for the .1anal un ... ext.I'acUOft of 

•• aJ.1ebl •• anel It fn. Mil. abe .~uibutecl QOO4 reproduci

bility a. well •• .. q ..... 81li_ w thi ... thod .s =-pared 

to the .. i:h04. c.nu-renUy followed for the •• Um.tion of 

•• ailable P aIld It. She al.. oltaenec!l th.~ the a.ount of 

•• el1_1e • exuacte4 by the triaci4 well correlebM5 with 

the -.owlt of P .xVec~ by kay 1. S1a11arly., the It 

exUact.ec! bF the viaetc! DO'" .ipifiean1: positl .. 

correl.Uon with the IaOUJl~ .f It bro.ght into .01utioa by 



1 I _v.l _.0Ac. ......,.., 1~ v ........ Ud that. the 

u1.d.d can IN ... loyed ... 0" ROD e.xvaet.ant. for th • 
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. .... J.a.e4 uuaeUoa of .ail_l •• _d It in plaee of k.,. 1 

_d a .. val -.0Aci: .. iatinftal exuacnanu. !'hi •• tudy 

va. _~~_ in ..... 1' to _'1&11 the nit.abilit.y of the 

v1ae1d .xuaftan. 1_ the .-bl8ed •• u..Uon of .. ailable P 

and It •• 1a. alar •• m.ber of .... 1. collected fre:. .11 OYer 

the .u". 
ttl ... 11 •• Ung l ...... r1 •• of Kua1. now cla •• ify 

_11. into Un f ... Uli ~ 01 ....... _1n9 f .... 0 to 9 ba •• d 

OIl the CIODt.ent. of .vailabl. • aa4 .K fO&' the purpo.. of 91 'riD9 

•• rtili .. r r ••• neDc1aUon.. In the .... of •• ailabl. P, 

100 per oeDt. of til. ,.DUal f..ul1.... reecanencleUOIl 1. gi ..... 

to •• 011 cont.eiD1n9 4." Ppil (10 k9/ll.> wh.n enracne4 w11:h 

.r.,. 1 .XU"'... It. .011 COIl~1at .nil_le P IIOre than 

thi. critical •• 1 •• vll1 r ... 1 ••• eo,reapond1nvly decre •• ed 

ferU11au r ...... 4.Uou with ... apect. to P. 81m11ar1y, if 

the .alue 1. 1... thea 4.46 ppa i. will reo.1.e • co.-r •• -

poa4lngly higher f.r.ll1 ........ , I _ctaUon for P. '!h. al ••• 

iaUI'YaJ.. for diff.reDt. •• rtil1'tJ Gl..... v. ..... b ••• d _ 

tlU. GO_ept. 811a11arly, 01 ••• la_nal. for f.rUl1t.y 

cl ..... with Aspect. to .... ail.l. It .... fomed t.ald.a9 

51.J4 ppa\ (115~'ke/b.) •• the .al .. 1:0 ..... t.e 100 p.r eeat. 



.f ~. fN'Ul1 ............... UOD. A~ P" •• _~ ~ _11 

... UIa. lllbOS'.tol'1e. Mke ... of th. val ... of ... 11abl. P 

u. It •••• U-.... b'f a .. ay 1 ... _ .. C*e ,..apecUvely for 

al ••• lfy1nV the eol1 1ft .. ~~ri." f.rtility al •••••• 

Afte .. CDDfimaiD9 th. au1tabl1itF of the ~1.c14 

..u.nan. for the ...,J.ae4 .xv.cd-on of • and It, 1. 1. 

a ..... uy .. I' ... fia. the f.rUl1.,- cl ... 1ft __ ".l. wlth 

I'.epec' .. .vai1ol. • aa4 It ext.I'ae'" bJ' "'1. ca. OIl 

exU ..... fol' ti-a. Me '.r'till_ d..... followed 1ft eo11 

".UA9 1.boratorl •• of the .uu. "'_.for., •• fflel. __ 

of oerr.l.d.oD _4 1'891' ••• 1- wer. worked .. ~ for. and It 

oxuacted by 1:1\. ""laold _d thH. b'f kay 1 anc1 nftv.1 ! 

.... 0Ac. 'lb. ...aula of th. .'bI4y are 41aCll8." h.r •• 

1. ",y.loo-cb..J.eal pnperU.. .f .. U 

'lb. ph,..lco-ch-.ieal properU.. of the ao11. ..1.,.. 

for t:h. .b4y v. pr •• _'" la crab1. 1 ea. the .... l.UoD.h1p. 

bet.ween .. 11 properU.. v. .1.... 1a "'.1. 2. In 01'4.1' to 

lDvolv ... xi_ vvlaUon 1a the pby.i.....nea1ea1 prop.rU •• 

of .. 11 •• pac1.11y wl'" r.apeR to "'-.. 90Yeming 'the 

fixe ...... 84 ... 11_111"7 of • _d It, larv. n-.ber of 

aw:f_ .. 11 • ...,1 •• "'.1'. _11..... fl'Gll all ov.r the ...... 

'!'h ••• eol1. })alOft;" 1:0 varloua •• J.l group. of Jteral. a_1y 



7IIa1. 1. ""' .... __ 'cal .npu-..... o •• u. MI. ..... f ..... ~ 

'1. ae ........ SrIl7-1 ~_W _.0Ac 'lriae1c1 ... ........... pII (8/11) c • • & X ·~.1 cl ••• (., , lJpa) ( ... ) (..-) C..,.) 

1 I J I • , • • Ie 

ItIt!.tao4 .. c._.1t 
1 x... ... 5.3 0 .... 3 •• '.82 5.52 ".1 H.O Clay 1_ 

2 ....... 5 •• 0.00 • 1 •• 1 1 •• '2 '.J6 JOO.I 125.0 Clay 1_ 
3 1.1 0.106 2." 11.50 '.H 112.1 3t.O • __ clay I_ 

• s.l1lp4 5.' 0 .... O.M 12 •• '.11 M.e 2t.0 ....,1_ 
5 Cbaloda t.t 0.115 2.0. •• 01 12.SO •••• 2 •• 0 IacIF clay 
6 1.1 0.012 J.21 1." 3.12 .... JO.o all!' ~ , .. , o.on 1.17 .... 2." "ft •• JO.' Cl.,. I_ 

I 1.1 O.ON 0.'3 '.11 2.13 3'.0 1 •• 0 ...., c:l1lJ' le_ 

t Ir1t.U 5.1 0 .... 1.'2 '.13 2." '7 •• 0 29.' ___ day 

10 5.1 0.006 1.29 1.18 2." H.O 31.' .....,. clay lo_ 

II •• 4 0.00. 2.3 • .3.'0 2' •• 3 ,e.e ••• 0 Clay 1_ 
I 

12 -Jar ...... 5.1 0.01. 2.U 10.'5 10.12 13'7.5 ".0 __ clay l_ 

IS 5.2 0 .... 1.29 10.35 11.1S 162.5 62.0 8aacI7 day 
1. 5.0 0.012 0.78 It.15 18 •• 0 '6.0 13.0 __ clay l_ 

IS Vl1Jdtal 5.2 0.067 2.58 t.66 6." 32.0 13.0 Clay 10. 

16 llathil 5.1 0.00' 1.11 40.25 24.61 11.0 23.0 ... 
17 5.1 0.011 2.82 '.13 6.M 46.0 20.0 Clay 1_ 
18 Pl1.tha. 4.t 0.009 1.61 6.4. 7.13 48.0 22.0 S.d7 clay I_ ['\. 

It 5.0 0.014 0.87 8.74 5.N 73.0 35.0 ... a,. 1_ '-' 

20 Jtar1ko~tak1c:a.rl 6.0 0.0" 1.t2 12.65 18 •• 425.0 150.0 ~ cl.y 



al. -= _ •• Ie _."..1 .,.. ....... -,-- iJ!dee14 ... Iocau... (8/11) C • • It It ~""411 d_ 
e.) ..., ..., 

( .... ) c.-) 

21 I.' e._ l.n 10 •• U.l' M.O 110.0 ___ c4q 1_ 
22 I.' o.oa 2.9'7 6.21 1.12 121.0 M.I Clay 1_ 

21 S.O 0._ 0." 11.'71 10.81 M.e 20.0 Clay 1_ 

2' I.' 0.01' 1.11 12.'2 ••• '1.0 J8.0 ....,. clay 1_ 

25 KU*- 5.2 0 ••• 1.'S 16.Y 8.11 112.1 .'.0 Cl.,. 1_ 

26 •••• c 1.1 0.01' O!l_ 11.M 6.M ..... 16.0 Clay 1-. 

2' I.' 0.011 0.11 11." , .• .... " .• ....,. cl.,. lea 
28 1.1 a.GOt 0.'2 11.65 .. " .... JO.o ___ 1-

2f ·an~ 1.1 0._ 1.1' a •• 1 .... 12.1 0.0 Clay 1_ 

30 I.' 0.010 1.'1 '.'4 1.29 43.0 1'.0 8ea4J' day 

11 CIIOIIll '.1 0.010 o.al 20 •• 1 23." 115 •• ?S.o C1ar~ 

12 4.1 0.812 I •• 1'." 16.11 I2.G 11.1 a.,. 1_ 
u I.' 0.001 o.to a.'4 6.21 18.0 a.o ...,.1_ 
M , .. 0.024 2." J.U 1.61 110.' 63.0 a..Iy day 1_ 

Ca1&as aDd !1M' 
II -e4eIdurN I •• 0.014 0.10 .... " St.OJ loe •• 12.5 .... ,. 1.1 0.014 1.N 19." 13.S" al •• 12.' Clay I_ 
S, 5.'7 0.80' 1.8' 21.16 1'.10 '1.0 42.0 ....,.1 .. 
• 6 •• 0.01' 2.0' 2'.23 20.24 1'5.' ".0 Clay I_ 

n 5.1 8.01' 0.8. 69.00 42.11 100.0 so.o ...,.1 __ 
40 5.1 0.011 1.11 26.22 1'.M lSO.1 50.0 Cl-rl-

N 
en 



~G1. 1 (Caa~.) 

a1. ac o.,..1c k~-1 _.lae1c1 -40Ac tfr.leo1. 

110. Lee.U .. pH (8/11) C • • It It ".xtaral c1 ••• 
C.) (ppa) (ppa) (ppa) (..-) 

41 ...... 6.1 0.0" 1." 1.9' 14.H 225.0 '2.0 -dJ' clay 1_ 

.2 5.3 0.011 0.12 I •• 4.00 92.0 40.0 ... 
4J 5.2 0.122 0.'79 SO." 41 •• 1'2.5 52.0 ClII7 1_ 

.4 SJ 0.011 0.82 tI.30 3'7.95 125.0 4'.0 ....,.1_ 

.5 6.' 0.014 0.6' 108.10 124.20 •• 0 42.0 ... 
46 5.4 0.001 2.'75 .4.62 48.63 125.0 5'.0 .... 
4' a1.~ 5.J 0.00'7 0.56 62.10 54." 50.0 11.0 ....,. 01.., 1_ 

41 '.0 0.011 1 .... '5.6' 52.14 lOG.O 41.0 '."Fl-
49 5 •• 0.0. 0." .'.15 53.60 'N.O -' •• 0 ...,.1_ 
50 Maday __ 5.4 0.'" 0.11 11.65 21 •• 125.0 46.0 _.,. day l_ 
SI 6.3 0.021 0 •• 2 .... S9 •• 52.0 26.0 __ 1-

52 5.4 .... , 1 •• 12.M 4'.20 62.0 11.0 Clq 

5S 1ht1rk_ 5.1 o.GOt 1.29 12.65 18.50 ".0 44.0 Clay 

54 5.1 0.008. 1.60 to. 21 22.10 10.0 12.0 ...,.1_ 

55 5.5 0.004 1.44 40.11 '8.50 sa.O 20.0 Clay 

H 5.1 0.00' 1.29 '6.M 29.80 12.0 21.0 C11I7 1.-

'7 5.7 0.00' 1.'5 41.'0 38.25 100.0 ".0 Clay 1.-

51 5.5 0.008 1.11 38.64 3 .... '6.0 30.0 C1ar 108 
19 S.I 0.008 1.SO .'.1' 42.8'7 ".0 32.0 ....,. clay 1_ 

60 Athol! 6.1 0.010 0.1'7 6.90 5.80 40.0 1'.0 8aD4 

N 
~i 



Sl. ae Oqen1c ... .,.-1 t.frlae14 _.0Ae ~1aet.4 

Mo. LocaUoa pH (8/81) c • t I( 
I( .xt:aral cla •• 

('" (..-> (~) (pp.) 
,,..) 

61 Ai:boll 1.' 0.025 1.20 10.58 21.20 125.0 60.0 ...,,1_ 

62 5 •• 0.007 1.M 43.41 56.eo 50.0 16.0 Cl~ 

63 5.4 0.007 0.30 20.10 17 •• 37.0 10.0 .... 
64 5.3 0.008 1.10 41.40 37.80 sa.O 12.0 SaacSy leMa 

6' 5.2 0.039 0.13 50.31 43.20 M.O 38.0 8aD4J' clay 1.-
66 5.4 0.026 O.M 57.50 56 •• 162.1 ac •• ~clay1_ 

61 5.9 0.120 0.42 •• 81 11.20 150.0 '4.0 Clay 
U 5,7 0.006 0 • .16 45.11 47.20 H.O 11.0 Clay 
,t VaDikul_ 6.2 0.S2. 1.14 51.29 49.80 96.0 42.0 8aa4F cla.,. 1_ 
10 6.2 0.010 1.02 17.OS 118.02 212.5 74.0 Clay 
11 5.1 0.020 4.41 40.71 62.80 62.5 22.0 C1a,. 

72 5 •• 0.017 0.11 30.1. SO.61 55.0 34.0 Clay 
73 5.S 0.004 1.'4 57.50 64.to 162.5 75.0 8aa4y alay 1.-

7. 5.1 0.010 1.86 51.15 69.20 162.5 "0.0 audr 1~ 
15 5.4 o.ooa 1.6" 51.29 62.'4 .3.0 52.0 a.ar clay 1_ 

16 6.0 0.011 1.29 44.15 76.34 43.0 20.0 Sandy clay 1_ 

17 5 •• 0.010 1.29 37.03 32.60 52.0 22.0 Saac!y 1~ 

7. 4.1 0.011 ·1.14 51.29 46.64 68.0 28.0 _cty c1a.,. 1_ 

7' KuruYa"~ 5.1 0.008 1.26 8.74 7.23 11.0 6.0 San4y 1.-

80 5.3 0.038 1.17 49.91 38.10 162.5 62.0 Clay 
N 
00 



~_1e I (CoD ... ) 

81. ae Oq.aJ.e 1Ir87-1 ~iae1cJ -.0Ac 'l'rlae1. 

110. 
LoeaU_ pII (8/11) c • • It It -.reXbral cla •• 

C.) (ppa) ( ... ) (ppa) (PJ8) 

II Xlu'uYa~ 6.0 8.001 0.'78 44.85 45.45 48.0 IS.0 Clay 
82 Jtalaohl 5.' 0.010 1.11 '2.00 71.50 112.5 51.0 8ea4y clay 1_ 
.3 Ar1lml_ S.1 0.007 0.12 108.10 98.00 31.0 10.0 8aIl. 

•• 5.4 0.001 1.05 36.51 '4.80 34.0 12.0 8 __ 1-

e5 5.4 O.ooa 1.3. 38.64 35.23 91.0 38.0 Clay 1_ 
M Xara •• .,. 5.4 0.021 0.'72 43.01 H.21 82.0 JO •• Clay 1_ 
e1 6.1 0.035 0." 51.75 92.0' 96.0 48.0 ....,.1_ 
• ~1kkoU 5.4 O.OH 0.51 .6.69 32.20 125.0 58.0 a.. 
89 5.1 0.01' 0.42 45.17 48.20 28.0 II.' ClII7 
to 5.4 0.150 0.84 74.75 e2.60 15.0 33.0 Send 

'1 S •• 0.010 1.7'7 '9.10 42.60 1'.0 '.0 Sand 

92 CbeZ'1lYaaalU' 5.1 O.OlS O.M 17." 15." ge.O 36.0 Clay 

" 5.5 0.014 1.08 40.25 38.90 '4.0 45.0 .. .,. 1_ 
94 5.2 O.ooa 1.14 44.1' 38.62 54.0 24.0 Clay 1 ... 
95 5.4 0.014 1.19 50.13 64.61 81.5 '3.0 a.ctr clay 1_ 

M Per.-bZ'a 5.' O.OJO 0.J9 10.81 7.60 88.0 48.0 Clay 

97 4 •• 0.005 1.26 39.10 28.60 41.0 14.0 Sandr clay 1_ 
.8 5.4 0.011 2.60 43.24 36.90 58.0 20.0 Sandy 10. 
99 5.3 0.016 2.40 26.91 18.10 100.0 42.0 Sandy clay 1.,.. 

100 6.2 0.012 0.24 32.20 17.60 20.0 9.0 Stmd 

t'-' 
c..,.." 



hW.. 1 (Coatd.) 

-= Ocvalc ... .,.-1 ~1ae1. _.OIe ~1.c1. 
81. l.oc:aU_ pH (at-) c • • It It ~~al cl ... 
110. (11) C ... ) <1',.., (ppa) (..-) 

101 Per ...... 5.1 0.009 2.12 S,.sa 21." 51.0 JO.o aar 
102 5.1 0.009 2.01 39.10 37.6S 53.0 20.0 Clay 1_ 

103 5.6 0.03' 2.27 35.11 .4." 275.0 125 •• Clay 

10 .. 5.3 0.011 1.2' ta.07 39.eo 84.0 35.0 Clay 1_ 

105 ~ 5 •• 0.005 1.02 4 •• 85 42.60 30.0 11.0 Clay 

101 5.5 0.011 0.11 .4.39 41.37 32.0 12 •• Cl.,. 

101 1.4 0.021 1.01 SO.31 48.12 12.0 S6.0 Cl.,. 1_ 

108 5.5 0.008 0.81 51.29 .'.21 37.0 12 •• ...,. dar 1_ 
109 ChoncIe 5.2 0.150 0.42 20.9S 13.20 10.0 S6 •• ___ elq 1_ 
110 5.1 0.150 1.'2 10 •• 65 108.3. "'.0 37.0 Clay 
111 4.1 0.011 1.'" 38.18 29." 100.0 42.0 Clar 1_ 
112 5.3 0.015 0 •• 41.61 23.45 21.0 9.0 ... 
113 1.5 0.160 0.93 108.10 136 •• 3 79.0 32.0 ..... 
114 5 5 0.021 0.2' 51.21 42.J8 29.0 12.0 .... 
115 5 •• 0.1" 0.60 49.91 31.53 38.0 19.0 Lo.-

116 braeh1lDcla 5.1 0.010 1.H .3.10 52.10 154.0 61.0 Cla,-

111 5.3 0.00' 0.18 44.16 22.01 18.0 6.0 Clay 

118 5.4 o.ooa 1.59 34.10 42.60 112.5 46.0 8aDc!lJ' clay I_ 

ll' 5.4 0.001 1.10 33.35 26.12 100.0 42.0 -dJ' clay 1_ 
120 JCocIu.ally 6.5 0.010 1.80 113.25 128.10 100.0 60.0 a~ clay 1_ 

e:".: 
c: 



I'able 1 (Ceat.4.) 

al. ae Oqaalc _.,...1 1J'r1". _.oac 7riac14 lfext.'U'al cl ... .0. LooaU_ pit (..,.) c • • It It 
(.) (~) (..-) (PJiIII) <..-> 

121 .... eat '.5 0.021 0 .... 41 •• 0 12.10 .... SO.O Clay lOla 

122 lCUDa_..,a1_ S.1 0.001 0.63 41 •• 7 54.10 55.0 20.0 _.,.1_ 
123 5 •• 0.013 1.21 40.21 38.62 88.0 .3.0 a.ad.F 1_ 
124 6.3 0.005 0.96 41.M 61.23 '4.0 35.0 S_dy 1_ 
125 'lhlruy..,ati 5.' 0.024 1.17 '6.69 .... 15 150.0 46.0 Clay 

126 5.5 0.009 2.04 46.00 49.23 137.5 54.0 8aa4r 10.-
121 5 •• 0.158 0.9' 97.15 82.03 15.0 32.0 hac! 

12. 6.1 0.160 0." 52.'0 53.'75 5".0 23.0 Clay 1_ 

129 5.1 0.01"7 0.'. 26.91 18.n 63.0 2".0 Clay 1_ 
130 .a4 5.' 0.013 0.8'7 36 .. 1'7 28.31 1 •• 0 18.0 Lo _ 

_ 1& __ ". 
131 lto.UlcJc&1 5.6 0.00' 0." 1'.03 15.18 212.0 10.0 Clay 

112 5.6 0.031 0.11 34.10 60.t5 150.0 66.0 _~ clay 1_ 
133 .... 0.012 0.9'7 19.95 13.5'7 8 •• 0 33.0 CI • ., 

134 ...... 5.t 0.005 0.11 9 •• 30 123.05 3'.0 13.0 Clay 1_ 

lIS ChUD9atilara •• 5 0.023 1.89 "71.05 10.50 237.5 83.0 Cl-r 10_ 

136 5.'7 0.016 1." 19.32 25." 125.0 '4.0 Sudy clay l~ 

131 Menj....,. 5 •• 0.029 0." 23.46 14.95 212.5 77.0 Clay l~ 

138 5.6 0.012 0.'2 35 •• 2 15.9. 98.0 46.0 Sandy clay 

139 5.9 0.016 1 •• 1 29.21 ".85 90.0 35.0 San4y clay 1_ w 
1 .. 0 6.0 0.008 3 •• 1 43.70 43.70 250.0 100.0 Sady clay 1_ ,....... 

, 



'Ule 1 (CoAut~) 
1"r 

al. ac Oq.ic ... .,...1 'h'lao14 -.0Itc 'b'laeY 'ext:u'al da •• 
110. Loc.UOD pH (SIal c • • It It 

(.) (Ps-) (Ps-) (PJII) 
( .... ) 

141 -"jeQ' 5.5 0.012 1.16 '73.60 11'.60 150.0 ' •• 0 8aDdJ' clay 1_ 
l.a 6.6 0.011 0.73 90.'5 138.3' 210.0 112.0 Cl • .,. 

143 Va11ro"· 5.2 . o.ooa 1.81 21.85 12.65 52.0 19.0 CIa,- 1_ 

14. 5.0 0.008 O.M 20.93 12.65 H.O 12.' aactr 1_ 
145 keaJc04 5.1 0.021 1."" 28.63 1'.98 75.0 35.0 84mdy cl.,. 1_ 
146 .... ala 5.0 O.OM 1.35 11.'1 9.20 88.0 3'.0 ....,. dar 1_ 

14' Happel. 4.' 0.045 0.63 21.15 45.oa 225.0 86.0 88DCIy clay l_ 

IM 1.3 0.00' O.M 39.10 39.21 '6.0 29.0 a.a_ clar 1_ 

1 .. "~tuI9"" 5 •• 0.010 2.CM 13.N 9.2. 44.0 16.0 ..... 
ISO 5.1 0.016 0.'. 32.66 4'.11 86.0 32.0 -df'l-
151 NaJtk .... 6.2 0.01' 0.'3 19.09 3'.03 187.5 19.0. .....,.1_ 
152 5.4 o.ooa 0.4' 81.65 102.35 162.5 50.0 -tty c1"7 1_ 
153 4.' 0.030 1.18 21.12 24.61 .4.0. 1'7.0 hn. 

154 ... ana..,... 6.5 0.00' 0.39 98.'0 135.'0 92.0 50.0 s.o.. 
155 5.8 0.021 1.29 40.'1 81.65 200.0 86.0 ___ cl • .,. l~ 

156 6.1 0.012 0.15 21.39 15.41 58.0 22.0 Send7 1_ 
151 hlp_aDchery 5.5 0.010 1.32 69.00 100.05 162.5 62.0 __ ely elay 10_ I 

158 5.3 0.009 1.3. 62.10 96.60 162.5 62.0 &end!' el.,. l_ 
ISt 5.3 0.001 1.38 30.59 38.81 181.5 '1.0 

__ 1_ 

160 5.7 0.020 1.11 80.50 96.60 94.0 44.0 Sandy loa. 



..rale 1 (c:.otd.) 

al. ac Oqaa1cr k.y-l t.rrlacJ.4 -401e t.rrl_14 

110. J.oeaUoo pit (a/II) c • • It 
It Tu't1lral cla •• (., (ppII) (..-) (ppa) (.,.) 

161 ftlrur_ .... 6.5 0.010 1.71 72.41 85.37 '6.0 '2.0 hD4y clay 1_ 

162 5 •• 0.00' 1.04 89.70 76.41 85.0 33.0 Sand)" clay 1_ 

163 JIoraJ'U 5.' 0.016 0.30 21.3' 15.41 58.0 22.0 _c.ty clay 1_ 

164 S.O 0.009 0.82 28.15 SO.S9 84.0 31.0 SIUl4y clay 1_ 

165 Ifh __ OOZ' 
5.1 0.006 0.45 22.31 19.09 84.0 35.0 ... 

166 6.6 0.031 O.la 14.72 17.02 62.0 25.0 ....,.1_ 

1" 4.5 0.030 0." 14.72 20.47 '5.0 24.0 _471_ 

168 Mar_ellex!' 4.1 0.018 0.81 10.83 75.'0 187.5 .0.0 a_dJ' clay 1_ 

169 5.0 0.020 0.10 21.16 18.86 88.0 37.0 Clq 1_ 

110 5.1 0.008 1.30 29.67 50.10 '4.0 25.0 8and.y clay 1.-

171 5.2 0.009 1.24 18.86 16.56 70.0 28.0 .andy cl~ 1.-

Pal.a, 

172 Alatb~ 6.4 0.023 1.1t 26.22 27.14 137.5 15.0 .arutr clay 10_ 

113 6.0 0.023 1.19 45.30 ·48.01 11.0 4.0 ... 
1" 5.' 0.015 0.24 16.10 11.N 60.0 24.0 Clay 1 ... 

111 5.1 0.006 0.79 20.70 13.80 115.0 58.0 C1q loa. 
17. 6.' 0.010 0.76 174.80 152.'5 '4.0 26.0 &and 

177 4.' 0.011 1.08 7.3' 12.42 63.0 24.0 Lo_ 

178 5.3 o.ooa 0.93 15.18 19.78 41.0 16.0 Sandy clay l~ 

179 5.3 0.016 0.86 11.50 19.55 90.0 42.0 8andy 1.-

180 5.7 0.010 1.19 9.66 11.73 88.0 31.0 Sandy clay l~ w 
w 



I'aItle 1 (CGa..s.J 

• 1. E Qq_l • k87-1 2TlaeU _ .. 0Ac -frl_l. 

Mo. LeeaU. pH (8/11) c • • It 
K -rtIxtural da •• 

C.) (..-) ( .. ) 
(ps-' (~J 

181 Agell 5.1 0.005 1.54 18.86 13.11 38.0 16.0 Clay 1_ 

182 Ql1~toor 5.4 0.043 1.33 14.12 1'.12 a2.0 2'.0 Lo_ 

In 7.' 0.020 0.82 18.6' 21.31 80.0 35.0 a.dy clay 1_ 
184 7.2 0.015 0.'1 62.10 52.tO 71.0 35.0 a_cty clay 1_ 

185 5." 0.008 1.13 31.51 51.29 18.0 SO.O Sandy clq 1.-

1M 7.1 0.032 1.8. , ... -&0 18.20 250.0 81.0 8aDC!J' c1q 1_ 
187 6.2 0.013 0.'3 11.50 21.85 225.0 .... 0 8an4J" clay 1_ 
188 Cberplllachuy 5.' O.02a 0.82 20.01 14.4' 162.5 ".0 a._ 01.,. 1_ 
1., 5.' 0.014 0.7' 18.17 12.65 150.0 .... 0 aa..y el"l l_ 
Ito 6.1 0.015 0.99 13.80 Sl.7' 200.0 ".0 ...,. cla,. 1_ 

191 6.2 0.015 0.84 20.10 40 •• 225.0 84.8 Sandy 1 .. 
1.2 .a~t"l 6.3 0.055 O.J. 62.10 69.GO 212.5 78.0 ... 
19' .ajapur_ 5.2 O.OJO O.M 15.87 10.81 88.0 42.0 Sand 
1 •• lCOodallv 6.2 0.010 0 .... 25.76 40.48 a7.0 34.0 Le-. 

1'5 5.5 0.01. 0 .... 19.55 36.11 41.0 25.0 ~ 
196 1tGpp- ".1 0.00' 1.5' 45.'77 13.11 "5.0 147.0 Clay 

191 5.' 0.010 O.M 25." 42.7. 100.0 43.0 8and 

I'. 4.1 0.02' 1.85 15.41 26.'1 '9.0 26.0 .aa~ clay 1 ... 

1" 7.1 0.011 0.6. 119.60 136.85 90.0 39.0 Loal 
200 HaaaU'gb.~ 7.1 0.011 0." l.a'7 5.80 12.0 36.0 had 

201 6.0 0.00' 0.73 7.59 13.5'7 125.0 42.0 Sand 

~I" 
~ 



a1. 
h. 

202 

203 
204 

205 
206 
201 
208 
.209 
210 
211 
212 
213 
21 .. 
215 
216 
217 
218 
219 
220 

x.taYallu 

Pad1}'U 

ChU'pll 

5.2 0.016 
5.0 0.021 
5.1 0.007 

5.1 0.010 

".6 0.01' ... , 0.010 
5 •• 0.011 
6.3 0.023 
6.2 0.011 
6.0 0.015 
5.t 0.050 

".0 0.110 

5.' 0.011 
6.0 0.025 
oi.5 0.010 

".0 0.100 
5.2 0.037 
5.2 0.028 

5.2 0.032 

0.16 29.61 
1.13 39. '79 

0.93 11.9' 
1.08 32.20 
1.13 20.93 
0.93 43."'7 
O.t, 29.21 
1.9. 7.16 
1 .... 11." 
1.26 8.U 
1.02 9." 
0.19 36.80 

1.1" 21.M 
0.66 88.55 
0.81 31.03 
0 ..... 3".50 
2.13 28.06 
1.82 27.37 
2.U 30.86 

22.00 10.0 26.0 ... ~·1_ 

'8.01 15.0 36.0 Sa4y clay 1_ 

21.00 14.0 16.0 s... 
14.96 '6.0 36.0 8aDdJ' clay 1_ 

23.46 86.0 ..... 0 Saa4 

55." '5.0 16.0 ... 
5".51 98.0 4S.0 Sandy clay 1_ 

9.20 275.0 100.0 Clay 10_ 

40.'1 225.0 19.0 CIIIJ' loa. 

6." 137.5 59.0 C11IJ' la.. 

7.13 175.0 '76.0 sanelyl.-

33.35 35.0 19.0 SaDdy 1_ 

. 2".61 225.0 90.0 .andy 10_ 

131.10 62.0 30.0 .... 
".0 .. 12.0 32.0 _41' clay 1_ 

63.71 32.0 23.0 S_d!' 1.-
43.70 65.0 29.0 Sen4y lCMII 

28.06 4'.0 18.0 Le-.y _.ad 

69.00 72.0 22.0 aan(Jy' clay 10_ 



~.le 1 (Coatd.) 

-._'e 1k1lJ'-1 7d.aela -4OM ttrlH1cl 
al. Locatioa pH -= c: • • It 

It 4fext.uz'al d ••• 
110. (.".) C.) <ppa) (ppa) (..-) (.,.) 

221 CbeqMl 5.1 0.039 1.11 31.7C 54.28 6a.o 13.0 __ loe. 

222 C.8 0.007 1.13 10.58 10.11 26.0 11.0 8aDd7 1-. 
223 5.3 0.008 1.14 21.85 19.55 54.0 '14.0 Sandy 1~ 

224 M.~u.u 5.4 0.014 1.11 14.03 13.51 94.0 54.0 ... 4 

225 5.5 0.013 1.19 29 ..... 41." 125.' 16.0 a..sy 01117 1_ 

226 5.1 0.008 0." 14.72 27.83 18.0 20.0 8aady clay 1_ 

227 5.3 0.015 0.91 48.07 57.2' 100.00 58.0 .... 
221 5.6 0.00' 1.26 25." 25.'6 18.0 13.0 -_ c1871-
28 Xoclua9a11..- 6.9 0.010 2."9 171.35 228.8' CO •• 24.1 ... 
2M '.2 0.001 0.48 10.35 ••• 11.0 '.0 .... 
231 6.2 0.004 0."2 71.0S 109.24 16.0 1.0 .... 
232 6.2 0.020 1.1. 86.25 115.00 98.0 48.0 a.4y clay 10.-
2)3 ".5 0.100 1.45 4'.6' J7.20 40.0 16.0 a .. dy 10. 

234 6.1 0.01) 1.2. ''7.85 61.S9 98.0 3C.0 -dJ- 10-. 
235 6.' 0.010 0.53 SO.60 74.75 62.0 38.0 ... 
2J6 5 •• 0.001 1.31 45.31 11.76 187.5 78.0 Cl..,. 1C*a 

237 Va-.uaapJ.11y 6.5 0.006 0.27 50.60 94.30 10.0 6.0 Sand 

23. 6.2 0.007 2.05 34.50 49.45 70.0 19.0 Sand!' 1_ 
239 S.4 0.010 0.93 44.85 JOO.15 175.0 260.0 Sandy 10_ 

240 6.7 0.0" 0.19 44.60 54.51 43.0 24.0 1.0_ 



'l-abl. 1 (Coabl.l 

81. 8C Oqate ar.,--l ..... 1acU -.0Ae k1M1d 
110. t.oeaUOD pH (SIal c • • I[ It '.f.n •• l al ••• 

C.) (ppI) <.,.) (pp.) (ppa) 

241 V.'UBap1ll,. 6.2 0.001 2.00 173.65 220 •• 7S.0 40.0 8a<t 
2.2 7.0 0.016 0.12 37.'5 52.21 28.0 16.0 Beady alaI' loaa 
2.3 7.2 0.022 0.5' 43 •• ' 70.11 30.0 19.0 Sandy clay 1_ 
2.4 5.5 0._ O.M 30.'2 38.05 66.0 14.0 .. _ .... 
2.5 Parapp1lkk .. a 5.' O •• U 1.'. 11.'3 .3.70 63.0 28.0 hDc!r 1_ 
246 5.3 0.016 1.31 .1 •• 5t.5' ".0 3J.O Clay 1.,.. 
247 6.5 0.013 1.13 30.5' 42.0' 11.0 18.0 ___ 1-

2 ... 5.3 0.006 1.10 92.00 '2.45 94 •• 4J.0 ... 
2.' 5.3 0.01. 0.8. 45." 5'.5' 112.1 se.O 8ancI 

2M 5.1 0.011 1.28 t.n 31.51 60.0 30.0 Cl.y 1_ 

aneAl. 
251 Aak.a11 5.5 0.028 0." 58.15 52.13 116.0 33.0 8andy clay 10_ 
252 5.' 0.020 0.'. 31.05 23.00 1.52.0 46.0 Clay 
253 5.1 O.ooa 0.42 13.93 23.00 '4.0 16.0 __ 4,- alay 10.-

254 5.2 0.014 0.84 56.93 61.53 74.0 19.0 SaDdy cl-r 1_ 
255 5.' 0.016 0.45 59.23 58.65 '8.0 36.0 8emty elay l~ 
256 4.7 0.022 0.84 '3.'. 59.23 96.0 24.0 Cla,. 
257 4.' 0.013 1.20 31.63 10.35 146.0 56.0 Clay 
258 'fr1pua1thua 6~1 0.010 0.42 248.40 269.10 156.0 54.0 Sandy loa. 
259 7.1 0.029 0.3' 370.30 441.60 154.0 4'.0 S8lldy 1~ 

W 
-.J 

260 6.' 0.016 1.05 264.50 303.60 132.0 56.0 Sandy clay 1_ 



7abl. 1. (C.Y.) 

OqBDle k'tlF-l 2s'iad.d at O&c 'fr1acld 
81. Ie C • • • X hxtural ola •• .0. LeeadaD pH (8/a) (Ie) (..-) (ppa) It (ps:a) 

(..-) 

261 -.rr1puai tIlara 6.2 0.086 1.2S 110.to 1-11.20 1'0.0 .9.0 8eDdy dar 1_ 
262 5 •• 0.016 0.12 88.55 128.23 68.0 16.0 8a4y clay 1_ 

263 ChoonlikltUa S.4 0.012 0.72 .'.53 98.90 98.0 26.0 8aDdy 1_ 

26-1 4.' 0.220 1.05 35.65 22 •• 3 98.0 .to.O _cty clay 1_ 

265 6 •• 0.100 1.20 66.13 72.-15 16'.0 54.0 Clay 
266 6.5 O.Ml 0.81 75.90 89.13 88.0 21.0 Clay 
267 6.1 0.032 1.50 52.90 52.33 33.0 12.0 Clay 
2M Alway. 5.2 0.022 1.32 85.10 87.'0 172.0 r 5-1.0 hDCly d"" 1_ 
26. S.2 0.053 0.84 37.95 43.13 1-18.0 58.0 aud 
210 6.0 0.018 1.83 35.0e 58.oa 160.0 68.0 8endy clfl'l 1_ 

I 

271 5.1 0.021 O.IM 33.9' 21.58 1-12.0 . w.o SanCly clay 10_ 

212 5.7 0.013 1.1. 77.63 68 •• 3 72.0 20.0 hls4y clay 1_ 
213 -1.1 0.140 2.22 28.1. 21.15 1' •• 0 60.0 Clay 

27' 5.0 0.024 1.71 39.10 .&8.'0 150.0 5S.0 cta,. 

275 5.1 0.019 1.14 35.08 39." 112.0 50.0 8aDdF cl.,. 10_ 

276 Srae Mool_evar_ 5.7 0.017 0.5' .2.55 M.05 198.0 73.0 Saady clay 1.-
217 6.2 0.016 1.50 53 •• 66.70 114.0 32.0 Cla,. 

2'. 5 •• 0.009 0.90 36.23 31.05 80.0 23.0 a.ay clay 1_ 

27' '.6 0.004 1.02 40.83 "6.58 202.0 65.0 Saady clay 1_ 
280 5." 0.03. I.'" .. ... 2. ao.SO 12 •• 0 40.0 Clay 



'abl. 1 (Coad.) 

OCpaie .. .,.-1 ~illC1cJ _.0Ac 'hi .. !d 
81. LocaUca pH BC C • P It It ,...xtu-a1 cia •• 110 .. (8/11) (,.) (.,.) ( .... > (ps-) (..-) 

281 8r .. Mool_ag_. 5.3 0.01' 1.02 '2.20 2S.JO 160.0 62.0 hady clar 1-. 
282 7.7 O.OCt 1.52 49.45 C4.85 144.0 52.0 8aDd 

28l 4.' O.Oll 1.15 96.60 ".75 64.G 42.0 Clay 

28. _"at~uzh. 5.' 0.120 1.65 47.15 58.65 ".0 40.0 _cSy elq 10. 
285 4.1 0.096 1.39 36.80 H." 42.0 26.0 ....,. c1., 1_ 

286 4.' 0.160 1.05 6'.00 28.'S ' •• 0 1'.0 -..,.1_ 

21' 1.4 0.01' 1.31 H.M 1'.21 100.0 .... 0 _.." 01.,. 10_ 
281 Ital_auy 1.1 0.02. 1.81 112.13 lJO •• 26.0 10.0 hac!r cd.., 1_ 

2It 4.7 0.015 1.M 61.53 72.4' IM.O '2.0 Clay 

2M '.J 0.01. 1.2S H.to 120.1. ".0 42.0 laDe! 

291 1.5 0.310 ,." 358.80 462.10 IM.O 68.0 Sand 

2'2 Pall-ath7 7.1 0.821 1.20 121.33 " .. 00 192.0 90.0 C1a7 
293 1.' 0.014 0 •• 48.30 "'.98 14.0 29.0 C1., 

2M J •• O.JSO 2.22 26.45 4 ••• 128.0 ".0 Saa4y lCMIR 

291 4.4 0.110 2.22 33.35 43.13 136.0 M.O Sady cla7 loa. 
2 •• 2.1 1.000 3.41 13.10 12.15 20.0 16.0 8en4 

29' 2.' 0.770 3.51 It.55 15.53 16.0 2l.0 Sand 

291 A.Ilahalpet.q 5.6 0.015 1.21 19.68 34.50 168.0 60.0 Clay 

2f' 5.1 0.011 1.l1 34.50 21.85 148.0 54.0 Bandy clay loam CJ.:) 

(J:) 

lOG 5.' 0.008 1.01 37.3. 54.63 176.0 66.0 Clay 



2tdt1. 1 (C. ... ) 

Ozw-1ct -.-1 tfrlMJ.4 -.0Ae ~1ae14 
81. LMaUaa pH a: c • • It It !.'extural cl ••• 
110. (.".) (", (ppa) C.,.) ( .... ) (~) 

JOI Jtoth __ "al_ 5.1 0.015 2.00 25.30 2." 120.' 45.0 ... 
302 6.' 0.01' I." 6'.'3 10'.sa 66.0 20.0 SandJ' 1_ 

'OJ 5.0 0.120 1.35 46.00 25.30 t2.0 SO.O ~1 .. 
30. 7.2 0.017 0 .... 358." 'M.OS 52.' .2.' 

_c! 
305 5.J 0.015 1.01 108.10 106 •• lH.O 6'.0 -d7 01871-
306 5.' 0.021 0.17 111.55 121.23 t8.0 42.0 .... 

14!Jdsl 
307 V_apu.r_ ,.? 0.016 2.24 52.90 62.10 162.5 55.0 ".tFl .. 
SOl 6.1 0.012 2.41 56." 75.to 13'7.5 66.0 .... 
JO' 5.' O.OJI 1.tl 17.10 20.79 M.O 28.0 .....,.1_ 

110 6.1 0.01. 1." 48.10 55.1' 150.0 '2.0 .... 
311 •• th'*""!' 6.3 0.005 1.1' .9.45 '75." 162.5 51.0 ....,. 10_ 

312 Cll_.1kuhJ. 5.1 O.OO? 1.28 1 .1. 1.1' 137.1 .... 0 Cl.,. 1_ 

III '.5 O.OlG 1.22 4.'3 53.41 150.0 55.0 Cl.,. 10_ 

31. _~u. 5.5 0.006 2.52 so. 60 94.30 94.0 M.O Clq 1_ 

315 S., 0.005 1 •• 5 0.4' 1.13 100.0 36.0 Clay 1_ 

311 Jtod11cul_ 5.2 0.013 '.09 33.35 25.30 70.0 31.0 had 

317 5.1 O.oot 1.'4 9.20 21.03 90.0 37.0 Clay 10_ 

318 Xar1ll8DDU&" 5.4 0.009 1.59 2.30 3.45 58.0 29.0 Cl.,. 1_ 

319 S.3 0.005 1.94 1.15 2.8' 42.0 24.0 8aDd ~", 

320 5.4 0.010 1.11 6.3' 6.33 76.0 26.0 Sanc!7 cl.,. lo_ 
a 



'.rel. 1 (CoDt4.) 

81. 
__ te 

-117-1 ~leoJA1 _.0Ac '.rI:lae1d 
..... u. pit ac c • • & 110. (8/11) 

. ,,,, (ppa) C,..) Jl (ppa) 1J.'.~al 01 ••• 
t.,.) 

121 Ata1atl_ 5.2 0.009 3.32 I." 3.45 ".0 4'.0 aaaay clay 1_ 

322 5.2 0.006 ,." 40.25 28.75 l'2.S 52.0 -47 clay 1_ 
32J JlarJ'aJaal- 5.4 O.OlS 2.0J 18.'. 14.3. 162.5 7 •• 0 __ 01.,.1-

324 4.' o 012 1.19 14.'. 20.10 13'.5 61.0 ~ cl., 1_ 
325 • edl

_". 5.' 0.015 1.25 32.1 • 23.00 90.0 '6.0 ...4 
326 5.3 0.02. 1.20 51.75 35.'5 150.0 44.0 .... 
127 5.3 0.022 1.16 60.95 31.'3 131.5 '4.0 .... 
ID Jtar1ll1tulaa_ 5.' 0.001 1.94 23 •• 16.61 115.0 89.0 Cl.,. l_ 

ID X.u __ al_ 5.5 0.013 2.14 4.6. 1.61 76.0 23.0 """1_ 
130 S.7 0.004 1.25 ".30 38.53 32.0 26.0 _cty clay 1_ 
331 ~ .... 6 •• 0.056 2.2. 56.35 56.35 162.5 68.0 ~o1ayl_ 

112 tHE-· 5.' 0.01' 0.53 37.'5 63.25 1'7.5 72.0 -. 
S'S 6.1 0.019 1.68 fO.2S 32.'0 110.0 80.0 .... 
3M 5.' 0.01' 0.58 15.75 12." 150.0 ?3.0 .... 
lIS ~ly 5.5 0.009 2.40 S.75 2." 150.0 6'.0 Clq 1_ 

33' 5.5 0.010 1.10 a.63 5.18 212.5 .5.0 Clay 1.-

III llarugolJ. 5.6 0.00. 1.56 13.eo 9.1. 69.0 35.0 C1.,. 1_ ,. ChfIIDpU 7.1 0.0'0 0.'1 16.20 54.05 112.5 62.0 C1-r 10_ 

", 6.f 0.017 0.68 115.00 161.00 71.0 48.0 Sand 

NO 4.4 0.OJ6 0.65 11S.00 141.20 89.0 41.0 &and 



hb1. 1 (CoaY.) 

al. a: Orpnie _.,.-1 tTi.ac.l4 _.0Ae ~1_1d 

h. Lec.Uc. (ilia) C • • 'X X bxtuz'al al ••• 
(") c..-) (..-' (ppa) (..-> 

341 Cb .... 4.4 O.OM 0.65 115.00 141.GO n.oo 47.00 hncI 

342 6.2 0.011 1.32 " .• 74.1a 100.00 63.0 aandl'l_ 
U3 5.1 0.011 1.0tI 1.01 10.93 121.0 65.0 Cl-:r 10_ 
JU 6.3 0.0'75 2.97 120.75 94.63 300.0 1".0 .... 
145 ... _-- 5.3 0.028 1.95 9.20 6.33 186.1 12.0 a.1r el.,. leMa 
346 1.4 0 •• 0 2.0'7 10.35 6.33 1'75.0 70.0 a..,. e111'J' 1_ 
34'7 '.0 0.011 1.29 5.75 8.05 150.' '76.0 ...,. 01., 1_ , ... '.4 0.010 2.11 31.63 40.21 ISO.' 141.0 .-eIF c1., l_ 
UI 5.2 0.015 1.13 <~~-l.OO 275.62 137.5 71.1 ....,. olay 1_ 

, 

350 5.' 0.019 1.93 19.15 16." 162.5 71.0 .....,. clay 1.-

'11 V ...... 5.0 I.OM 1.'S 20.13 21 •• 14.0 48.0 8aady clay leNa 

'52 ,.S 0.01'7 1.2' ".'70 34.50 250.0 IN.' 8aadr clay 10_ 

'S, A&'pookua 5.2 0.01' 0.61 5.'75 10.35 11.0 45.0 ...." e1ay 1_ 

3M JNlakJaal_ 4.9 0.017 OM 25.10 SO.O' 37.0 30.0 8aJa47 clay 1_ 

355 5 •• 0.010 1.44 70.15 86.25 125.0 62.0 8ar1dy 1_ 

356 7.2 0.047 1.26 25.18 48.30 22S.0 86.0 Cl.,. l~ 

357 5.1 0.010 1.53 8.63 10.93 95.0 52.0 Clay 1_ 

358 5.3 0.014 2.28 43.70 47.73 65.0 41.0 _ely 1_ 

35' JU.ol1ID9OOr 5.1 0.032 2.28 43.70 47.13 6'.0 39.0 Sand!" 1_ 

360 Kala9aaha 5.5 0.004 2.61 7.48 5.71 66.0 39.0 Clay 1..-
~ 
r~ 



81. ac Or9eaJ.e _.,.-1 ~. _,,0Ac tr1ad. 
110. a..c.Uoa .. (a/II) C • • X K Yextural d. ... 

f.) (ppa) (.~) (.sa) (PJII) 

361 KD9 ••• 5.1 0.004 2.33 22.4' 14.U 117.50 11.0 ....,.1_ 
HZ 5.1 0.090 1.'3 1.4' 5.75 162.10 10.0 .... 
363 5.4 0.020 2.31 34.58 92.00 125.00 74.0 ... 
364 5.5 0.012 2.13 22.43 4'." '25.0 126.0 Cl.,. l~ 

365 5.5 0.012 2.3' 12.60 24.73 221.0 n.o a.d 

HI s.' 0.012 1.'2 '.90 12 •• 2SO.1 116.0 Clar-l.-
367 5.5 0.029 2.0' 57.50 '9.41 11'1.5 ".0 CJ.ay 1_ .. 5.4 0.053 2.17 20.70 11.10 225.0 100.0 Clar-l-

16' 1.6 0.013 1.8' 30".71 JSI.'I 125.0 62.0 ....,. clay 10_ ,,. 5.' O.ooe 1.60 21.81 13.10 300.0 122.0 • ..,. clay 1_ 

'71 5.' 0.018 2.01 40.25 114.43 '00.0 124.0 .... 
372 5.7 0.022 2.35 11.M 13.eo 162.5 '72.0 a.d 

313 5.1 0.00'7 2.20 44.1' 3'." 162.5 ".0 Clay 10_ 

''1'' Pald 5.1 0.015 1.59 8.63 1.7. 48.0 2'.0 Clql-. 

'75 '.6 0.013 2.41 58.61 110.40 210.0 102.0 __ clay lo.a 

MJ.!pp!Y 
3'7' ltaya!_ 5.3 0.012 1.80 11.50 22.54 '9.0 38.0 a __ l~ 
377 5.·2 0.027 1.4'7 11.27 10.12 '72.0 4'.0 a •• 
318 5.1 0.021 1.71 10.12 9.89 10.0 40.0 Sandy loa. 

379 3 •• 0.180 1.4' 6.67 13.57 36.0 26.0 Sac! 

380 5.4 0.020 1.68 21.16 20.24 68.0 4'.0 .~1~ 



7_1. 1 (Ceat:4.) 

Oqaa1c _.-1 ~1_14 _.0Ac IJ'rlad.cI 
al. LoeaUoa 8C C • • It It 'textural cl ••• Mo. (8/.) . ,.) (ppa) (psa) (ps-) (PJa) 

381 Xayal_ 4.6 0.064 2.16 22.Ge 1'7.11 125.0 64.0 -d7 10.-
H2 5.2 0.021 1." 24.61 21.85 75.0 50.0 8aa.clJ" loa. 
383 5.5 0.011 1.42 23.6' 19.55 61.0 48.0 -ctr 1.-
384 1.3 0.016 1.65 20.01 14.95 ·70.0 39.0 s.n4y 1_ 

'85 5.3 0.016 1.62 22.77 17.71 75.0 71.0 -cJ.r 1_ 
lM •• 6 O.OM 2.22 11.2'7 10.81 162.5 58.0 8aDdJ' 1_ 

387 5.4 0.014 1.5' 16.7' 12.1' 59.0 '4.0 8aDcIJ' 1_ ,. 5.2 0.012 1.5' 22.54 15.11 72.0 40.' a • .,. 1_ 
-,. 5.3 0.011 1.13 20.24 23.23 69.0 n.o '-....,.1_ 

3" 5.5 0.010 1.10 1.11 1.21 65.0 J2.0 I...,. 10_ 

"1 thil'Uyal1. 3.7 0.290 2.04 5.15 2." ".0 55.0 ... 
"2 5.4 O.OM 1.'5 20.2' 35.1' 162.5 '8.0 Cl~ 

'91 '.1 0.02l 1.'5 8.0S 7.82 58.0 38.0 8aDdy 1-. 

'9' 5.' 0.020 1.6' 9.66 6.21 64.0 ..... 0 "'dy1_ 

391 8.2 0.022 0.23 32.20 37.9' 28.0 26.0 -47 1_ 

396 5.' 0.015 1.17 16.H 16.10 '4.0 24.0 Sanel 

3'7 5.5 0.010 1.20 '7.15 10.60 2'7.J- 92 •• , ... 
39. S.! 0.016 1.50 ".2' 30.82 175.0 90.0 SaDd 

," 5.2 0.031 1.SO 23.4' 18.63 79.0 41.0 Sand 

400 5.7 0.014 0.78 14.95 18.86 212.5 84.0 .... 
tI' 
.... ' 



~_1. 1 (CoIl ... ) 

.1 

81. LooaU. pII lie Oqaaic -a'l-1 ~1.u. .. 40Ae -.t'rlae1d ... (ala) c I • It It ~.l cl ••• 

t'" (ppa) C..-) (ppa) (.,.) 

401 2h1zu-.alla 5.3 0.074 1.83 21 •• ' 34.27 200.0 eo.o • ___ e1.~ 1.-

.02 1.1 0.012 1.86 32.66 31.05 115.0 63.0 .... ., 0). • .,. 10. 
.. , 

403 •• 1 o.oco 0.23 37.03 ".00 34.0 30.0 8an4 

404 Shertalla1 6.3 0.010 0.'3 45.77 63.21 28.0 32.0 ..... 
405 6.2 0.022 0.1' 20.01 17.48 58.0 to.O ...... 
406 J •• 0.015 0.45 23.'2 29.90 24.0 18.0 8an4 
407 8.2 0.007 0.33 21.39 33.81 21.0 26.0 ... 
408 6.3 0.005 2.2. 17.02 42.32 25.0 12.0 ... 
401 5 •• 0.013 0.48 st.12 11.10 10.0 B.O .... 
410 6.2 0.02S 0.16 11.10 25.13 15.0 1.0 .... 
411 •• 1 0.'. 0.42 19.15 43.01 26.0 14.0 8ad. 
412 5.3 0.021 0.'75 1.59 5.29 21.0 10.0 'a4 
413 4.1 0.014 0.04 8.51 21.62 14.0 6.0 hDcl 

414 5 •• 0.061 0.6' 8.05 '7.13 21.0 13.0 ... 
415 8.1 0.012 0.'9 15.64 26.22 26.0 14.0 Sad 

416 '7.' 0.100 0.16 31.51 30.82 24.0 14.0 hD4 

411 5.2 0.03' 0.'9 9 •• 9 1'.26 84.0 31.0 Sane! 

411 5.9 0.011 0.54 18.40 16." 25.0 13.0 Sand 

41' 5.' 0.011 1.41 11.02 20.10 SO.O 27.0 a8DCI 

420 8.0 0.006 0.39 14.26 19.32 23.0 15.0 Sand 
~ 

c.n 



-r81. 1 (CoIl ..... ) 

°rv_lc _.,...1 -rriacd.4 -.0At: 'hiedcJ 
81. LocaUoa pH I'C C • • K K S'axtu.ra1 c1 ••• 
h. (SIa) (., ( ... ) (JtIa) (ppa) (..-) 

.21 lI.a .. 1JJtkua 5.1 0.011 . 1.'2 21.1' 15.1' 70.0 '8.0 -.4 
422 5.1 0.012 1.62 21.1' 15.11 70.0 '8.0 ... 
423 3.1 0.030 1.1. 3.'1 4.14 29.0 12.0 _dyl ... 

424 5.2 0.019 1.'71 18 •• 11.2'7 58.0 30.0 -4F1-
.25 •• 0 O.OM 2.05 •• '75 8.0S ' •• 0 29.0 --47 1_ 
4. J., 0.02' 2.02 II •• 5.06 20.0 '.0 ... 
.27 3.' 0.003 1.eo 0.92 3 •• S H.O 1' •• .... 
•• J.' O.OB 1.'1 1 •• 1 3.91 31 •• 1'.8 ....,.1_ 

.29 1.1 0.023 1.12 11.'71 21.39 40 •• 12.0 _«Iyl_ 

•• 6.2 0.01. 1.'7. 21.37 36.11 100 •• 5'7.0 8aa4y 1_ 

.31 S.3 0.00'7 0.54 21.06 31.51 34.8 19.0 "elF 1_ 

.'2 1.1 0.011 1 •• J •• 60 15 •• 1 .'.0 18.0 8"cIJ'lo. 

PISb·.ub'lM 
433 Moor 5.0 0.00. 1 •• 1 1.63 •• 60 81.1 66.0 a.eIF 1_ 

.3. Manady 5.4 0.017 1.27 12.65 15.5' 87.5 55.0 hD4y clay 1_ 

.. 35 5.' 0.011 1.19 1'.3' 17.'3 82.5 57.0 Sandy clay 10. 

"'6 5.4 0.00' 1.1' 13.80 18 •• 0 100.0 '6.0 88DC1J' clay 1e. 

Q!1199 

"'7 P.~. '.7 0.005 0." 100.63 101.78 125.0 .... 0 hncI 

"'1 7.' 0.007 1.01 18."0 25.1. 200.0 82.0 Sandy clay 1_ ,..,.. 

.3' Pooyattur 5 •• 0.005 1."0 10.35 8.05 125.0 "3.0 
01 

Sandy 1a.a 
•• 0 5.1 0.017 2.33 13.23 9.78 96.0 "5.0 _ely 10_ 



t,aable 1 (Coatd. ) 

81. Loc.Uoft pII .Ie ",_le _.,.-1 t'z'1ae1d 
_ 0Aa 

tTl-=1d ... (at.) C • • • K ~xblr.l cl ••• K (", (.-) (ppa) (ppa) (ppa) 

.41 PeoYa.tu.r 6.2 0.005 0.51 25.30 11.50 31.5 33.0 8_d7 ___ 

.42 5.6 O.ooa I •• 19." .3. '70 125.0 60.0 aaactr clay 10_ 

443 S.' 0.011 I ••• 14.'5 21.11 162.1 75.0 S-.c!J' clay 10_ 

4 .. 5.5 0.023 1.12 19.55 38.53 .1.5 47.0 8aa4y lCNII 
•• 1 P.~-apur- 4.7 0.006 1.97 12.'S 18.40 225.0 10 •• 0 -d!' 1_ 

"' 4.' 0.010 2.34 8.63 19.55 137.5 71.0 -dJ' c1q 1.-

441 4.4 0.011 1." 10.35 24.11 212.5 101.0 ___ clay 1.-

4. 4.5 0.017 1.'4 '.20 21.IS 200.0 24.0 • ..- 01.,. to. .. , 4.1 0.210 1.'1 '.JO 22 •• ' 218.0 leo.O a.dJ' d.,. 1_ 

4SO 4.1 0.011 2.20 9.18 20.'70 212.5 100.G a.", clay .1.-

411 4.' 0.110 1.'3 9.20 22.43 212.S 100.0 ___ clay 1_ 

412 4.6 0.200 1.14 10.31 23." 212.1 100.0 Sad)' cia,. 1_ 

4.1 4.1 0.180 1.'4 1.6' 22.43 225.0 " .. .... .,. clay 1_ 

4M 4.5 0.170 1.20 9.20 20.13 212.5 '8.0 8and7 clay 10.-

455 Ch.~ __ a1_ 5.5 0.00' 1.11 10.60 14.60 1".5 68.0 881ldy clay 1 ... 

456 5.5 0.01. I." 4.M ••• 0 312.5 125.0 ... _ clay 1_ 

45' 1.0 0.005 2.23 11.50 14.50 312.5 125.0 Sandy clay 1_ 

451 5.2 0.011 1.9' 9.20 '.20 250.0 102.0 Sandy clay 10ea 

45' 5.1 0.030 1.7' 5.15 6.eo 2'2.5 116.0 Cla,. 

460 5.3 0.009 1.41 6.33 .... 100.0 63.0 Clay 

~ 
-..,.j 



7ab1. 1 (CoD1:d.) 

81. I'C Oqaalc 8&-81"-1 biMi. -Me triac!" 
..... u.a pH c • • .. 

K 7exbaral al ••• 110. (S/Ia) It C.) (.,.) ,,,,) 
(pJa) (Ps-) 

6 

"1 ...uu 5.5 0.009 1.99 6.33 13.ao 187.' 14.0 Cl.y 
462 5.2 O.ooa 1.85 6.90 11.8' 52.0 42.0 Cl.,. 
463 5.1 0.019 1.9' 5.75 12.'5 88.0 15.0 Cl..,. 
"4 5.2 0.037 0.'4 6.90 9.20 44.0 20.0 Cl.,. 
465 5.1 0.022 1.65 5.75 9.7' 46.0 35.0 Cl.y 
466 5.' 0.023 1.17 6.90 14.95 137.5 72.0 Cl81" 

"', 5.2 0.001 O.M 6.to 12.08 46.0 31.0 Clay 
468 Xwldar. 5.' 0.036 1.26 3'.10 51.18 125.0 70.0 Cl. .. , 5.7 0.043 0.'1 51.20 '6 •• lSO.0 'N.G .... 
470 7.1 0.021 0.11 '0.3' 72.40 J12.5 I" .• ""'1_ 
471 6.2 0.0" 0.44 8.'3 10.31 '3.0 32.0 ... 
472 a.1 O.OJI 0.16 , .... '78 •• 2".0 104.0 Cia,-
473 1.7 0.051 0.74 3'7.sa '1." 111.0 83.0 Clay 
414 ~apallF 5.6 0.0" 1.23 4.60 8.63 13'7.1 66.0 Clay 
475 5.3 0.052 1.46 5.15 12.08 38.0 36.0 Cl.y 1-. .,. 5.5 0.0" 0.81 5.18 '.20 '71.0 52.0 Clay 

4'7 5.5 0.051 1.17 5.17 10." '0.0 60.0 Clay 

4'. 5.6 0.040 1.19 5.'5 10.35 90.0 58 •• Cl.,. . " 5.4 0.046 1.13 . 6.90 11.50 181.5 90.0 Clay 
480 5.' 0.052 1.55 9.7' 13.23 100.0 64.0 Cla., 

...... 
(Xl 



~_1. 1 (CoIlid.) 

Oq_.s.e k'q-l 2T1ac1c1 _.OAI!: tt'ruc1d 
81. LecaU_ ac C • • It It tt'ext»ral ela .. 
1Io. ,8/11) 'J') I (ppa) (.,.) (psa) C ... ) 

.. 1 Pooyapall'F 5.5 O.ON 0.79 5.1. a.05 74.0 .8.0 Clay 

!I& •• " 
482 ltottuJeal 6.7 0.009 1.01 37.t5 52.to 80.0 56.0 .andy 1_ 

483 5 •• 0.019 1.0" 20.70 26 •• 5 67.0 .7.0 Sedy clay 1_ 

4M 5.' 0.007 1.15 19.55 27.0' .... 0 .0.0 8andy elay 1_ 

485 6.4 0.015 1.17 32.20 H.53 71 .. 0 53.0 __ 1_ 

4M 6.2 0.022 1.61 40.25 52.33 1'75.0 71.0 ClII7 1 .. .. , 5.2 0.004 0." 17.25 27.03 35.0 '2.0 Clay 1 .. ... 4.7 0.012 0.89 20.7. 29." 36.0 1'.0 Clq 1_ ,., 5.4 0.004 0." 13.10 31.05 36.0 It •• C1.,. 1 .. 
,to 5.3 0.009 0.29 14.'5 26.'-5 82.0 52.0 Cl.., 1.-

.91 5.' 0.012 1.14 21.8' 29.33 46.0 35.0 Clay loa. 

• 92 S •• 0.030 0.71 21.8' 41.70 150.0 '4.0 ._~ 10. 

." V.l1.ada 5.' 0.009 0.32 50.60 '3.15 2a.o 13.0 CIII7 10_ 

4'4 4.a 0.130 2.07 16.10 '-0.83 17S.0 81.0 Clay 1-. 

.95 5.1 0.200 1.9. 18.40 19.10 221.0 82.0 Cll17 1-. 

496 5.3 0."1 1." 20.70 52.90 212.0 91.0 Clay 1_ 

497 5.7 0.007 0.7. 17.25 27.03 28.0 24.0 C1.,. 10. 

4'. 5.6 0.006 0.'2 13.80 29.90 39.0 36.1 Clay loea 

4" 5.S 0.004 0.54 19.55 27.03 26., 30.0 Clay 10. ,...... 
SOO S.l 0.010 2.60 23.00 39.10 84.0 38.0 Cl.,. 10fJDl c.o 



~Ole 1 (Caatd.) 

al. ae Orgade Jar.,-l 'lYlac1d 
- 0Ae 

7rlac14 
LocaU. pit C P • t It Textural cla •• 110. (..,..) "I) (pra) (PI8) It (ppa) 

(~) 

501 Yell.'" 4.1 0.006 0.14 20.10 31.05 51.0 39.0 -dF clay 1_ 
502 4.5 0.006 1.02 19.15 21.03 42.0 31.0 Cl.,. 
SOl 4.1 0.01' 0.23 21.85 21." 200.0 72.0 Cl.,. 
S04 4.5 0.021 0.2. Zl.OO 37.'5 200 .. 0 "6.0 Cl.,. 1_ 

505 5.6 0.022 2.04 38.41 ,, .• 162.5 16.0 Clay 1_ 

5M 4.' 0.022 1.11 40.25 '8.24 125.0 6S.0 Clay 1_ 

501 V ........ 6.1 O.MS 2.4' 14.15 123." 225.0 11'.0 .... 
soa '.0 0.0.' 0.'2 '.1. 11.10 110.0 .2.8 a..,. 1_ 

509 5.1 O.OD 2.12 ''7.H 31.'5 1M.' 60.0 Clay 
510 5.8 0.021 1.22 142 •• 191.04 14.0 22.0 &aD4y clay 10. 
511 5 •• 0.012 0.64 •• 37 10.81 '2.0 2 •• 0 Lo_ ... 5.5 0.032 1.3 • '6.82 .Z •• 105.23 .. ' ... 5 
... ge 2.8- 0.004- 0.04- 0.46- 1.13- 10.0- •• 0-

8.2 1 .000 .... 1 370.30 462.SO 425.0 15".0 
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!IDle 2. ael.Uoub .... 1Ie._. ph7 ... -_-.s..a1 pnpcU •• 
• f _11. Ca. Ill) 

ac 
Qq_i. C 

kq-l. 
,"ad •• 
b'i .. i4 It 

*~ • 
Oqaaio C 

_.fMoX 
sari .. i. It 
.~& 

kay-I. 
*.6. ....... 
trJ.acd.. It 
LlK 
4. 
_, __ It 

.6& 
Ll. 
~X 

pit 

ac 
Oqaai. C 

'frJ.acU , 

tl'J.aoJ. •• 

~ad.41t 

~. 

CMffid._ .'.n ... 
1 ..... 

(1') 

-o.2H.*· ., • -o.S131. + S.I" 
-o.21S'·· ., • -o.2JOlx + 1.14' 
0.2"'·· .,. O.OOIOX + 5.S6S 
O.JO.'·· .,- O.OO"x + 5.343 
0.060"* .,- O.OOl'x + 5."' 

.0.229'** Y - .O.Oll'x + 5.4" 
0.2101·· .,- O.23J1x + 0.00' 
0.2411*· y- 0.1021x + 1.0'1 
'.221'** 'I- 0.006'_ + 1.012 
O.l.M*· .,. O.toSk + 1.1'1 
0.,.,,·· ". 1.1'2la - 2.060 

-o.12U·* ., - -0.091ax + 11." 
0."11* 'I. 0."_ + 3'7.'" 
0 .... '· .,. O.!201a + 16." 8.",.· ,.- 0.062'_ + 34.'2 

-0 .... 2·· .,. 1 •• "Ja + 11.tO 
0 •• 2S.·· ., . O."'2x - 1.012 
0 •• ' .... .,- 1.SJlb + l ... ,t 

-G. 1112 •• 'I • -0.1"". + 102.2 
-0 .... ,. ., • -o.262t. + ".41 

./1 •• 'frJ.ae14' - _..,.1 • 
·Ll Jt • .. .. 0Ac & - triao14 It 

• aJ.gJdfio._ a. .. 1 •• eJ, 
** .'pifle._ •• 1" l .. el 
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1."1'1 •• , 1''' 10 •• f ......... ul a11l1Y1_, l'1yu1n. 

all.,,1., brovn b~'., ",......,zphic .aliD., acid 

.al1n ... 4 black .. i1 ........... , th •• u ......... r1.U .. of 

the 8011 group., •• ..., .. _. eona1de ...... 1D ttl1. 

iD .. aUg.UOft. a. pH .f the .. J.l l'ang84 Ina 2.8 to 8.2. 

In gene .... al, the _11 •• f .... al ....... ao14S.ca in Datu. axeap~ 

the ... val .. weaJcl~ alJ&al .... ~ae1c _ ... 8011 of 

Chl~t:oor thalllk. Cen ...... ~,., the __ pH .f 'the .. 11 

co11 .... fo .... the • ...,. va. I. J. ... •• of tl\. .011. under 

iD ... UgaUoa vera .. __ aliae an. ac1cU.c 1ft naare and 

thel'.f ...... in _.~ of ........ _ •• 1..v1c:a1 acncluc:Uri~ 

of th. _11 d. e1Vl_ th. _vilNUOil of H+ ion. or 10ft. 

wh1ctt JMe_ pr .... ..,. ....... th. iIlf1 ..... of ben •• 1ng 

.c1c11t.y. 'IbJ.. v .... 1 ...... lit' the .19111f1oan. fttt9aUYe 

eo .... r.1.UOD (I' • -O.ltt.*.) ~eadlJJt1t;" be __ pH 884 'the 

e1..v1.a1 OOIl ....... Y1t:r .f the _il. lb. pH of the eo11 

vu &lao fO\IIld .. 1M .... U .. 1,. conelate4 with the CODteat. 

of oqanie ... ur iD .... il (I' • -0.2JIJ·.). !'h. 

coav.tJNUoD of organ1 ..... towvde .. 11 ac14it;y i. two 

fo14. Organic aci4 ..... 1".. ... r •• ~t; of 4eaoMpo.l.10n 

of org.1e ••• tel' 1. • po'-DUal ~ of .011 ac1cU ~y. 

No .......... , the b1F aaUoa ....... an4 .fferiDg a.pac1U •• 

• f .. 11 organic ••••• 1' convu.u .. bJ.gh. r •• ena .c141 'ty 

uncl.r aci41a .. 11 conti tion.. A .19ftlfio_. po.i U". 



.. rr.1aUoa ui.t.e4 "'be. the a.a11able p' OOD'ten't and 

pH .f ttl. _11 ,..,.1'........... .f th. exu~'t \I." for 

the •• u.aUoa. .f aya11Dl... Wh.n the .. 'fid. __ of 

53 

lin.ar co.l'nlaUoa ____ pH •• 8ray-l " va. 0.269'7** .,. •• 

be ••• pH ... viM1d .... 0.10"**. 'lb • .I'.l.Uonah1p 

1M"'"" pH .. v1ac11 •• 1. 1I'.pl1eal1J' .I'epr ••• nU4 111 ,.i, .1. 

I' i. well •• 'tabl1.hed tha' ... ~ .. ai1ability of P 

in _11 'take. p1a.. at. th. __ .1 .I'1Ift98.. th. Bd1ui1i.,-

be ........ lcedlJ' .1' ..... wi'" 1aeJ:ea.1D9 ac1cUq of the _11 

... to the fOD.U •• f lDIIOlOl. "e ara4 Al pho8pbau •• 

Wbea th. cUff.renee ____ .... ~, of P exuacted by 

t.ri ..... d u. "'at. '-7 til ... .,.-1 • " •• work" CN" (6. P) for the 

yuiou .. i1 ... it. w .. _ .. ~ that. \ili. 41ff.renee iner.a.ect 

witil in •••• 1Dv ao1.1_ of .. 11 ( •• -0.2213**). -rh1 •• ay 

_ .,vUNted ., the .I'.l.UY81,. ll1the.l' .ff1a.lency of the 

viae.l4 .xvaetant. to ... ..n " fn- the .. 11 pre.laa:b11 clue 

ita hi9h.r acid .UeD9'th. 

In gen.ral, the eoi1 ..... DOft-.aline, EC Yar,rin9 

!rca 0.004 to 1.000 8/11 wi'" a __ of 0.OJ2 8/11. Aa alreaely 

.. t.1oned, the Be of .. 11 .... ip.lfi ... U,. corr.l.bId with 

ti\e ae.ld.ltr .f ~ ... il. !h ........ al .. fO\lll4 to be 

corr.1.t.a4 vitia the oJ:'9eA1e eU'boft (.I' • 0.JI05**). th. 

1ner ••• ..s content. of organic •• 'tar .la .. il c..... incns •• 



e 

7 

6 

Fig-1 RELATIONSHIP BETWEEN pH AND iRIACID- P 

J 
30 

J I 
60 90 

n. & '11 

** r ,. 0·3041 

120 
'-------------TRIAClp -P, ppm --------
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in .. 11 .cid! ty Wh10h ill tu1l •• "... .. incr.... 1n BC 

of .... _il. !'h •• illlif1c:aat ... aUv. corre1aUon l:Mta.een 

pH .d oq_io • ..non ............ the po •• 1b11iq of thi. 

1ncUrect eff.c. of oqaaJ. •• atter 1n incr •• sing the Be of 

aeic.t .011 •• 

Orguic ouboD content of th •• oil r8ftved tl'Oll 

0.04 pel' cell. to 4.41 per cent with. __ value of 1.14 

p.r cent. '!h. 8OU. wer., 1D general. rich in organic ••• t.r. 

Accorting to the fe.r:t1liq. rating 10110..,·.d for the ltera1a 

aoils, • value of 0.3 per oent organic carbon in •• ndy" 80il 

and 0.5 per cent for clay 01' 1 ... are con.iclered to be the 

cr1tica1 valu •• to rec.i ... 100 p.r C8ft~ of the f.rtili •• r 

reccallendation with re.peeR to.. 0a1y twe1v. soils u •• d for 

the andy were "low 1:11e •• «itical v.lu... A significant 

positiv. oorr.lation W •• ob.erved between the content of 

organic .arbon and available JC .xtracted bJ' both the _uactant. 

('fable 2). tfbi. iDdlcate4 ~at tile .,11 orvan1c mat.ter 

.ignificantly oonuibUte4 to the pool of available K in 80il 

bQ. .uch a correlation wa. DOt ob •• rY8d in the ca.. of 

available p" I. i. po •• ible that the P rel.ased by 

.1n.~ali •• UOD of organic: m.tte .. 1. no. h.1d in .vailabl. 

fol'lU ... to 1ncz-e •• eeS P f1xaUOD haul Ung from the in« ••• ed 

acid! t.y froa 8011. 



!be ayailMle • eawafte4 '" • .1'.,. 1 ranged fraa 

0." .. '70.)0 PPII (lit." JItIIla.) -. .... yalue beill. ,. ,,3-
'6.12 ppal C,2. ,. k9/h.). lite .. 11 .. 1ene4 for tile .tuctr 

5J 

varl_ .... ke4ly ill "'- _ .... f ••• 1labl. P. 1J.Ib. nu.ber of 

.011. in the reDI.. of 0-1. 6-10, 11-15. 16-20, 21-50, 51-100 

and .. n than 100 ppa v.. 21, 82, 50. 50, 210, 71 and 27 

napecd. .. 11'. Aa pe.r the .. aUrat- followed 10 ~e 80il Q.Uao 

laboratori •• , • 8011 con •• iDi .. 4.46 .,. (10 k4J/ha) of 

a.ailable P is COIl81_red to .. th • ..u. __ 4 .. per 1:111. 

ratiD" 1A .-.ral, the.. wen _... 11011. ill the tae<l11_ and 

high l'ebge group. thea the lew p-oup. tbJ.. pattern of 

distribution of the ~il 1ft reap..- of availab1. P lndicate. 

th.~ the pr •• ent .. alue of .... ailabl. • ••• 191'84 for 100 per Celli: 

r~n4.t.1oft ft_l1' 4." ~ doe. ao. repre •• ni: the lIOde 

Ml_ i:he distribution of .".11abl. P 1D a lug- number of 

8011 1 ... -.in". 81at.l_ obaenaUon. haY. been made by 

other worker. alao. In 81gb __ .. 11 ••• 1 •• t.e4 for the study, 

Katilev (19'9) ob.el'Ye4 ~ •• the ... n1.ue of .ray 1 

•• ailable P of tho ... 011 .... 1' .... ppa ("4.6' kg/ha), while 

hri. (1986) ob.erve<! a .e •• al .. of 72.18 ppa (161.68 kg/ha) 

In ., 8011. .wcl184 by her. ft.1. 81t;uaUon warrants a 

reYia10n in the le.e1 of available ... be ___ a. I) aecI1ua 
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.alue to K'eaei.8 100 PH __ of the ferti11.er ncc.aell-

4.UOIl .. per the paek_ of pracUoea followed 11l the aute. 

aut taDil1 toy of .ath_·. v1aei4 extrtactant for the 

.xvaoUon of wa11able _11 phosphoZ'U. 

III _ .ul1 .... atudy Math." (1"') fOnNleteet varyln9 

COIU>1DaUon. of c:healcal agen_. in order to eYOl.e • eh.-J.cal 

ext.r8C'taD_ whiCh ... be .. l~ for the e.t.1JIaUon of the 

total a.ailable ph.~~ ~ •• erY. of th •• 011. He ob.erved 

tha. a eo.binaUoll of ~ mJ._ral .. 141. Il_ly 0.06 ! 

"210, + 0.06 ! Hel eX1:racte4 • fracUOil of soil P which well 

ooK'rel.M4 with the ••• ilabl ........... of the lIOil. He 

luther ob.ened tha. tile iDoo .... ~.UOIl of an or98n1c .cid 

a ... ly eKBlle acid considerably inoK'e ... d the reproducibility 

of the .al".. .... to the ch.l.U .. power of the oxalau 10n. 

th.reb!" pre .... UD9 the K'ea4soJ'pUoll of the extracted phosphate 

ion. baclt to the so11 nrf_. .1. v1se14 .xt.I'aetent 9aft 

be_tel' corr.latlon with the CNIINlaU. ...... lu •• of P uptake by 

rice (aa-yalue) •• ClQlWlpared w that of .r.y 1 extractent. 

Thu., he re.-nended thi. viac14 extractant wi'th an 

..-11ibraUon period of 30 .tD and a eoil solution raUo of 

1.10 for the •• u.aUon of .y.ilele • re.erY. (ae-ye1ue) of 

the soil. of the .tab. In an attalpt to fin4 a .ui table 

~.ctant Which could extract ... ilable P •• well a. .yailable 

, 



JC. fS'. the 8011, De.i (1986) noUced tha. the Ui_ld 

extract.ent. CaD be .-ployet! .uoceaafully for the 
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a.s..w. taDeou. .XUacUOD of •• al1abl. • and IC. H.r atucU.a 

revealed that. P extracted by trlac1d va. .ion1ficantly 

corralat.eet "With the P extranact by .... ,. 1 and beDc. 

augg.at.ect that. the "1add could CODYeDi_tly repl_ 

.ray 1 f. the •• U.aUOIl of a"ai1abl. • In the 8011 .... Un9 

laboretor1e. of the .ut... _. aJ. .. onened that. the 

uptake of • .". the t:e.t: Gnp w ... ignif1c:anUy correlat:ed 

with .. ellul •• _traoud .". the vlacid. 

'lbe v1aoid .xtr .... "la1:1 .. 1y lal'ger ..eNDt.. 

of a"ailable P fl'Ola the lIOil •• Cl(8pared t:o t.hat. of 8ray 1. 

It. ranged f:l'Cal 1.13 - 462.10 ppa ill the 8011 •• elect:ed for 

the .tUdy. tbi s 1. 1n confomi t.y wl t:b the ob.e.."aUon •• ad. 

~ Mathew (1919) and DeYl (1'86). 'lb. .-b1nation of the 

a.o minual acdd.. in 1:he pr ..... of •• alau 10ft. 1. 

eapabla of 8OlubJ.l1.1ag lUgbu ... UU •• of aol1 ,. than 

that. coulet be doll. by the ..-laadon of HCl and MIl ,P in 

8ray 1. '!he &b111 tr of vlaei. to .xv.at. Mr. quanti tie. 

of P fr. the 11011 _d the prelMbl. lleGtum1_ of extracUon 

h ... Mea di.na.ect by 'the .... 11.r ¥O.I'Jcu.. In the pre.eat. 

• __ , "alue. of .ray-l P _4 viaold P ve ... very elo .. ly 

GOrrela"" (r • 0.9511**). __ a!llpl. lin.u regre •• lon 

equaUon w •• fowel to " Y • 1.1'. - 2.06 _era x and I' 



.... 
".~. ara,.-l • ad ulacJ.4 ... e.-peeU •• l., (Flg.2). "' ... 

•• Uon.hlp •• how that ya1ue. of ar..,-l P _ .. be pl'a41ete4 

fl'_ vlaelc! • or t:b. rice-•• r •• with aD MC\U'aey of 

'1." per cell.. How... .1n08 thl. regr ••• lon aquaUon 

eurl •• a n .. aU •• liD.u eon.Un~ (-1.0'), •• alue of 0 for 

k..,-l • ,,111 cOl'reapoa4 _ • yalue of -2.06 for V18014 P. 

In t:b. f.rUli., cl ..... followed ill the eo1l 'ta.tJ.n9 

labosa_1'1 •• of the .uu, yalua. of ... ..,-1 P for cla •• Mo.l 

reav •• froM 0 - 1.14 ppa an4 •• p.r the aboYa regr ••• lon 

equation the aorr.8pOft41D9 .alu.. fer ~lae14 P ,,111 be 

-2.06 to -0.41 ppat. lD order ~ nole! thi. pzobl_ of 

n89aU •• lb .... con. tan". a lla.u 1'8 ...... 10n equ.Uon .f the 

lI04el y • bx " •• fl"ted hld.a •• a. 81'87-1 P an4 ., •• the 

ul.e14 P. fbl. w •• fOUDd 'to be ., • 1.11a. 'lb. co-efficient 

.f 4euminaUoa of thl. .ialpl. l1De. funcUon ".. work .. 

0\1_ to _ 0.91'.*· incUcaUft9 th.~ thl • ..ct.l a8ft _ 

.ff.cU .. ly .-ployed 'to pr .... the '.1'1:.111_ cla •• int.erYal. 

w1thou" the burlerea_ of • lin.- coo.un_, ." the ._ 

u.. no" .... 111c1Dgth. pred1c"ebl11.,. W _., eon.lderabl. 

exunt. "'u, JM1cJ.ng u. of i:h1 ..... 1 the cla •• inarYal. 

01 the ... l.r,,111ty et..... for a.a1labl. P were oalcula~ 

1ft UDI. 01 vl.c14 P v-.1... 'lbe •• valu.. ar. pr •• enUd 1n 

~ab1. •• 2h • ., could nb.U'tUu '-h. '.1',,111_ cl... interval. 

DOW ••• 1gned Co .u1ou. c1 ..... 1ft tems of ka.,-l P value •• 
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"er. kay-I .... tzlaol4 • ~e.pect1v.ly (71g.2). th ••• 

.-taUOII.h1p •• how tha~ .81 ... of kq-l P .... be p~e41ate4 

f~_ v1ae1d • or th. Yi_ ..... wlth 1m MCUl'ac:y of 

91." per cen.. HoweYW .1n.. "'1. ~egr ••• 1Oft .quaUon 

oq-r1 •• a aevaUy. l1De ...... unt. (.2.0", a value of 0 for 

kay-I. ,,111 c:orre~ • ., a yal .. of -2.01 for v18014 P. 

In the f.rti1! q ol..... followed ill the .-oil te.Ung 

labol'at:or1 •• of the .uu, .81 •• of aray-l P for ola ••• 0.1 

r8ft9 •• f¥Qa 0 - 1.'. p~ an4 .. p.r the aboYa r8gr ••• 1on 

equation the ~r.8pOD41ng •• 1u.. for ~lacld P ,,111 be 

-2.06 t.o .0 •• 7 ppa. In OJ:cIu ~ uo14 tb1. pzob1_ of 

negaUv. 11a.u con.tan~. ali ..... "9&-... 1on equaUon of the 

aaocI.l y • '* "a. '1 ~ted ald ...... 8ra,.-1 P an4 y a. the 

v1ad4 p. fb1. va. f0ura4 to " Y • 1.1b. lJ'he oo-.ff1ei.n~ 

.f c!etenainaUOD of thi. • ..... 1. liD.. flaDeUon "a. worked 

out. t:o be 0.91J.·· incUcaU .. tha. "'1 ..... 1 can be 

.ffecU .. ly ...,10ye4 _ precl1n the ferU11q cla •• bun.1. 

vi thout. the iat.erfer__ of • linear COD.~aat., a~ the .... 

till. no~ .... lf1c1a9tthe pre41nab111.,. .. any eon.iclerab1. 

8lRen~. !bu., IMkinv ua. of ..a. • ..s.1 the 01 ••• inUrYa1. 

of the .... f.rU11_ ti ..... fv .yai1abl. P were .aleulaaHI 

in ftnl. of vlac14 P value.. 'lbe •• value • • r. pr ... nUd 1n 

I'D1. •• ..r co\l14 ntt.U tug the fer~il1 q. 01... 1atenel. 

DOW ... igned ~ vuiou. c1 ..... 1ft ~.DI. of 8r8r-l P value •• 
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~. 4. 

FerU-
lit!' 
Cl ••• aray-l. 
Ho. 

0 0.00 - 1.34 

1 1.35 - 2.90 

2 2.91 - 4.46 

3 4.47 - 6.03 

4 6.04 - 7.1' 

5 7.60 - '.11 

• t.l' - 10.71 

7 10.72 - 12 •• 

• 12.21 - 13.8' , 13.85 - 15.40 

.. 11 ferU11t;y cl ..... 1a relaUon to .. ail_l. P .ad It 

Cl ... 1Dt:erYals. PI8. 

'.friac14 P Nfl 0Ac It 4 'friac.lc! It 

0.00 - 1.54 0.00 - 15.63 0.00 - 6.89 

1.55 - 3.34 15." - '3.48 6.90 - 14.78 

3.35 - 5.13 33.49 - 51.34 14.79 - 22.66 

5.14 - 6.'4 51.35 - ".20 22.67 - 30.55 

6.95 .- 8.7' ".30 - .7.05 10.56 - 38.43 

8.7' - 10.53 .7.06 - 104.91 38.44 - ".31 

10.M - 12.33 104 •• 2. 122.77 46.32 - 54.19 

12.'4 - 14.14 122.78- 140." 54.20 - '2.0. 
14.15 - 15.93 140.64 -158.48 62.01 - 69.16 

15.94 - 17.73 158.49 -176.34 69.t7 - 17.8. 

..at".. lqa/ha wheD IMllUplie4 by 2.24 

Fertiliser 
rea = _4aUon 
(Percentap 
of ~er.l 
reCCI_' eDC!at.ion) 

128 

117 

1M ,. 
83 

71 

60 

48 

37 

25 

C .. l1 
c.o 
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!'he U1ac:l. • of th. _11 ~8D9" frca 1.11 W '62.50 ppaa 

wlth ... _ yal •• of 42."8 ppa. 'lb .... '.I'U11.,- 01 ••••• 

for avai1abl •• OOY~ oa1y • ~ .... of 0 - 15.'0 ~ of 

.1'.,.-1 • an. th. oon.apoa'" yal ... fol' vlae14 •• a1c:u.l8~ed 

fl'Qa the 11near l'egre •• 1on .... 1 COY.I' only a I'_.e of 

o - 11.13 ppa of v1ac14 •• A. alre __ po1Jluc! out., ..,." 

of the 8011 •• tucU.ecI COIl".1n" nlatift1!, luge -.ounu of 

.. aUah1e P .. per the I".UDg .f ttl ... 11 a.Ung 1aboratorle •• 

It. va. ob ... eeI ""at. '52 .. 11. ft" of 511, ex_1n.4 in til1 • 

• tucSy could not. be f1 "ted 1ft the f.rt.111 ~ cl..... now ln 

~. iD4lcaUa9 the De" for ....... 11'l9 the yalu •• of 

.. &11abl •• toY.~lD9 the f.Z'U11~ 01 ...... 

'lbe .va11ab1e It extr ..... ~ ••• t.ral _,CAe rangecl 

In. 10.0 - 421.0 ppa the __ yal_ be1ng 101.23 ppa. In 

.-.al th. _11. yar1 .. 81p1f1e.Uy in t.h. contell" of 

.. ailable It. Ifh. D""I' of .. 11. ira the I'anv.. of 1... than 

25 ppm, 26-50 ppa, 51-100 ppa, 101 ~ 200 p~ ancI more than 

200 PI'8 -,0Ae Jt v.. 21, 8", 214, 140 _4 51 l"eapecU •• ly. 

Ae pel' 1:1\. ..aUll9 lo11owect ill the .. 11 •• Un9 1Uoretorl •• 

of the ."ate 100 p.r cent. .f th. .~a1 r~ •• ~on for 

It vUl apply" a .. 11 cont.elD1ag 51.3' ppa (115 1cg/ha) of 

-,0Ac .XUacRebl. 1(. A ••••• 1ng frca tib1. CZ"1arlon, there 
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........ 108 8011. fall"" Mlov this _lUCIa! .alu. an4 .02 

aol1. abov. thls .el... 8eY1 (1'86) o)) •• ned a __ value 

of 211.' ppa of a.allabl. It in the ., 8011. 1ny •• ~9.ted. 

A. In the •••• of P, th.r ................. of eo11. vlti! 

til. oontea't of •• ailabl •• exeeecU.Dg the .al_ required for 

the 100 p.r cent of the __ al .... 0=_ teftclaUon. .,.,1. 

ob ... aUon 'teDd8 to __ •• tila. the ulUc.l yalue for 

.. ail.1. It to 1"_1 .. 100 p .... _t .f ~e pneral .... ecan_d.~on 

8U9 .. aU4 by • .-bler .u.!i.. (1"7) an4 DOW followed ln the 

.. 11 .aU .. lebo .... ws-l .. of .... al. need. reYia1on. 

8u1 tab1l1 ty of M.thew·. v1 ... ..vactant for the 
utr.eUoa of .. 111161 ....... i_ 

In an att.wpt to f1 .. ou. a .-non extractant whlch 

.... 1anll taD~.lJ' au ..... allole • and a.ailabl. It, 

»eY1 (1'.6) .u ...... 1 ........ 1" of extractanU inw.ly1n9 

.... leu. ~n.~OD. of tiffenat CIh .... eal .9e1lU. She 

obaerve4 th.t the fl"acUon of _11 It aolubl1J..e4 by Math .... • a 

vi.aid. aJ.gnJ.f1C1aaUy corr.lated with the It extracted by 

D."Val HH.OAc. Wh_ the .,flc1-'.a of th ••• 1eNa 

exUac:tanu ., exvae. bo1d'1 • and It aiaNltaneoualy were 

GOIIpar •• , the vlaeld. wa. fo\1D4 .. be the beat -0119 the 

.arlous .. -'cal OOIIbln.Uon. "'184. Alao til. plant uptake 

of It w.a well cos-r.l.ted with til. yalu •• of J( ext.reete4 by the 
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viaeJ.c!. H ..... , the aili_ of the vi.o14 to exu.n 

It I .... .. 11 w •• re1.UftlJ' low.r ..... red to tilat of 

a_v.l _,OAc. 'fb. yal .... f lIYaUable It. extracted bJ' 

the tried. rang •• 0DlJ' .na '.0 to 154.0 ppa vbile the 

r_,e for It. exVacrte4 by -,0A.e v .. 10.0 to '25.0 .p.. 
eea.equMU,. th ... aD y81 •••• f _ai1abl.. It uv.ctad ~ 

uiee1d ....... CAe vere '2.11 ... _d 105.23 .,. rupecUnlr. 

I~ i ... 11 e.UbIi.hed. t.ll •• _: i ... in the Ile\lual _,0Ac 
aa _I"e .ffeoUnly repl_ X+ iOll8 hald in the .xahan.e 

a'1II1.x tha tb.~ could be do .. _ .+ i •• in the triaa1d. 

Hov4wer, __ hJ.t1'l ool"r81."'_ ...... ttle y81 ... of It au ..... 

br th. "" _thOd. above tb •• It exv: .. ~ bJ' uiacit! ecN1d 

el .... rftt ••• 900cI ill ... of It _aj,1a1tl1it¥ of the .oil. 

ad.1Iln.UoeUoa. ftl • ......,i.1ent: of linear oorrelaUoa 

be ..... It ..v ..... bJ' a.val _,0Ac aad the t.r1acid v .. 

fou.cI .. be 0.92J5*. (1'2 • 0.811t). .,.,. releUon.t11p beheen 

.. ,0Ac It and u1ac14 It 1. p'aptliollllJ' .repreaent.e4 ill 1'19.3. 

the at.ple linear regre •• 1on .f _,OAc X on t:rie.ld K v .. 

obaened to _ ., • O."92x - S.0I2 "'en x •• J' npre.ented 

MIt ,0Ae Ie _d trillCd.d It 1".~ .. t1nlr. 4fhe slope of t:hi. 

equ.Uoa 1041c •• _ th •• the Vie.1. yalu •• are n .... l,. half 

.f the -.0Ac It Yel"... In 0 ...... to lIYOid 1!he 1.tluell •• of 
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the ft898U .. linear COD.~. b precUeUa9 the cl ••• 

bten_1. of the ferU11q 01 ••••• for _.ai1ab1e It 

exVaaU4 bJ' v1.e14" • r89re •• ion .... 1 of r • bx " •• 
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fi ~U4. 'fbi. .od.l 9a.. • co-effic18ft~ of da •• n1n.Uon of 

0.8521·· aDd the 1in.ar .odel " .. ., • 0.4 •• where • and r 

repr ••• nted JIH"OAc It and vi .... d It napeoU.ely. With t:h. 

help of this -.4el, tr1.cid It .alue. for the t.a fertility 

cl ..... were worked ou.. lb •• al .... are pr •• en." 1ft 

'1able •• 

In orcier to e.-1D8, wh.ther _zoe preci •• r.lation

ship. _~we_ aray-l P ... _1..... P •• vel1 •• be~vtten 

_.0Ac It and viacid It caa be .~a1n" ia iDd.lY14ul tenural 

c1 ..... of .011, co-.ffici.DU .f _n.l.UoD bebieeft P and 

It enraoUCl by the be _tho4a ".. work.d ou. ('Iabl. J). 

'l'h. r •• ul u r .... l84 that. the ... fid.__ of linear corr.1ation 

_ •• era 8raY-l P aDd viae14 P 1ft ... d, 10_ and olay qroup. 

were O •• sao •• , 0.t015** and 0.t02J** r.-.pect1ve1y. Wh.re •• 

the eorre.poD41D9 .alue for all the .. 11. t.ekeD ~.t.her w •• 

o. 'S1S.· • !'hi. ahow. tha.. iDCH .... pree1.1on CaDDOt. be 

ob.a1ned ~ •• tabli.hing relation.hip. ~een Bray-l P and 

v1ael. P ln .eparate ~al 9.aoupa. In the •••• of 

•• ailab1e It" th. oorrelation coeffic1.a~. beweaa _.0Ac It 

8ftd u1.c14 It 1ft .aDd" 10_ •• clay group. wer. o. ""** , 

O.tlIS •• and 0.".1*· r.-.p.ct1 •• 1y. A. aa.parad to the Ir' 
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'.rUle 3. ae18Uon.hip be~ .oil properUe. in 4iff.ren~ 
~extural 01 ••••• 

1011 properU •• 

(x) (y) 

8&"87-1 P '1'riac14 

)OI.OAc K Triac1d It 

8r.,.-1 P Tr1acJ.d P 

lUI.OAc K Triac1d K 

8r_y-l P Triac!4 P 

_,CAe It Tr1acid It 

Coeff1c1eD~ 
of .r .. el.
Uon ( .. 1 

'M4 (8 • 101) 

O.'580~· 

0.9S'7·· 

Ie- (D • Ill) 

0.1015*· 

0.91IS·· 

g,l (p • 11) 

0.'02'*· 

O."tS*· 

ltegr ••• !on 
eq\I8Uon 

Y • 1.198x - 2.505 

Y • 0.'28. - 7.158 

Y • 1.l35x - '.758 

Y • 0.401x - 6.12' 

Y • 1.'01x - 6.'62 

y • 0.'18. - 0.001 
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y81 .. of 0.'2JS*· f.~ all eo11. taken ~.th.r, th~ w •• 

• c.. illps-o..-." in the ... _ of r.l.Uoaah1p •• ~eb11ahe4 

for the ... 41 and clay grMIp.. HeveY.r •• 1 .... th. iapro.-t 

W •• OD1y _argu.1 an4 the 'I'" ya1ue for the 10. group "e. 

1~ thea th... for all the _11.. pred.ioUon of f.rti11.,. 

c1a.. inuna1. ba.ed OIl I' ....... ion equaUOIUt for the 

thu the n1 tab111 qr of th. u1acdd .xtrac ... nt for 

the .lansl u.aeou. extraoUon of .. ail.b1. P .. 4 X in the 

eo11. of the ...... v •• confi.... •• yalu.e. of ..... 11e1. P 

and •• a11ab1. X extrecte4 by the Ui881d for the yar1ou. 

f.rU1i., cl ..... worked CN_ fn- th ........... 1011 _del. CtCNl4 

......... r.ady reckoner for gin .... , .. Ul1sv ~_.aUon. 

in til. _i1 t.e.UD9 labo ... atori •• of th •• tate. the adopUon 

of the oc If lOll .xtrac:~ant for .iaul tea.,u. det.ezainaUcm of 

aYa11&bl. p .. 4 a.ailab1. X will r.~t ill con.iderabl • 

• ariag. of Uae. _.ar1al. _d 1 ........ aged in ach1. .. .ry 

.. i1 •• uag ....... Jt. 



Xummat'! .................. . 
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An in .. aUgaUoB ".. carried out in order to 

verify the auitability of Hathe,,'. triac1d extractant 

(0.06 ! H2SO. + 0.06 ! HCl + 0.05 I oxalic acid) for the 

coabined extracUon of available P and X in the aoil. of 

Kerala and to establiah preci.e relation.hips betw.en the 

_ounts of P and K extracted by the triacid and that extracted 

by the individual extractant. now eaployed in the aoil testing 

laboratories of the atate (naa.ly aray 1 for available P 

and Beutzal 1 ! 1IH.00c for available X). 

A large number of surface 8Oil. (0-15 ca) was 

collected fre::. allover the state which coapri •• d • ...,les 

fre. all the d1e'tricts and various .oil group. of the .tate. 

~e phye1co-ch.-1cal properUe. of the soil were determined. 

Available P w •• extracted by aray 1 extractant a. well as 

the triac1d. Available K in the soil wa. extracted by 

neutral I JIH.OAc and the V:iaeJ.d. aelaUon.hip betw.en P 

extracted by aray 1 and the vi acid w.. ..tabli.hed by 

working out the co-efficient of linear correlation betw.en 

thea. Regre.sion equation in order to predict Bray-l P 

value. fra. triacid P value. or the vice veraa va. worked out. 
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'lb. yalue. of cla •• in_nel. corre.ponding to the ~en 

.oil fertility cla •••• in ~era. of tri.c1d P were defined 

.ak1Dg u.e of thi. regr ••• ion equation. Coefficient of 

corr.lation beheen available It exu.cad by BH,OAc and the 

viacid wa. ex_ined. In order to predict triacid lC 

value. fro. RK,OAo It, lin •• r r.gr ••• ion equaUon w •• 

e.tablished. V.lu.. of triac1d It corr.sponding to the .oil 

fertili ty cl..... w.r. then worked out _eking us. of the 

r.gr ••• ion •• tabli.hed betw •• n 1H,00c It and triacid X. 

Most of the .oil. w.re aei41c 1n .ature with •• ean 

pH of 5.5. The pH of the .011 w.. negatl vely correl ated with 

eleauical eonducUyi'ty. %i: w .. also negatively correlated 

with the content of organic catbon and positively eorrela~e4 

with .vailable P. 

In general, the .oil. were non-.aline, Be yarying 

fRIll 0.00' to 1.000 8/ •• with ..... of 0.032 8/m. The Ee 

of the .oil w •• positiyely corr.lated with the organic carbon 

content. 

The organic c.rbon COD,-.t of the .oil rang.d fro. 

0.0' per cent to '.'1 per cent. Incre •• ing organic C content 

re.ulted in increasing .cidity of the acil. Significant 

po.itive correl.tion " •• obtained between organic C and 

available It extracted by the vi.cid. 
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'lbe content of ayailable P extracted by Bray 1 

was 1n the range of o. '" 'to 370.30 ... where.s that 

extracted by tile tr1acit! ru._ fro. 1.73 - 462.50 ppm. 

~riacid appeared to be • .troag&r extractant for available 

P in soil. A very clo.e positt .. correlation (0.9575**) 

was observed between P extraated by aray 1 and the triacid, 

the accuracy of prediction being 91." per cent. The 

regre.sion equ.tion y • 1.1S x Where x represented Bray-l P 

ancI Y the triacicl P could be eaployed in pred1etin9 the 

triaeid P y&lues corresponding to the 10 ferti11~ el.sse. 

for the PU%Pos. of giYing fertili ••• ree~ndations. Class 

intervals in teaas of vi.eid P value. were worked out 

.akin. u.e of the aboy. relationship. 

ifhe ayulable It extracted by a .. tral }1H40Ac ranged 

from 10.0 to 425.0 ppm the .. an Ydue beta9 105.23 ppsa, 

whereas for triacid It the ran.e va. 4.02 - 154.00 p~ with 

•• ean value of 42.38 ppm. 1'riac1d appeared to be a weaker 

extracunt for the extraction of It fro. .oil. However, 

very high correlation exi.ted between J( eX'tract:ed by 1OI40Ac 

and triaci4 (I' • 0.9235**). A regre •• ion equaUon of 

r • O.44x, where x and I' repre.ented RH40Ac K and triacid It 

reapeatively, wa. established. ~s relation.hip could be 

.ade u.e of for predictin9 the .&1ue. of triacid K fro. 
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Making u.e of this mod.l the 

cl ••• in~erval. were of the ten fertility cla •••• were 

defined in ~er-a. of ayailable K extracted by the triacid. 

!he re1ation.hip. betwe6D P .xtrac~ by Bray 1 

an4 the triac1d •• well •• It exuacUd by _.OAe and the 

~iacid were worked ou~ for the d1ffer.n~ textural cl ••••• 

• f the .011. There wa~ only a .arg1nal !atproY_en't by 

grouping the .oil into textural c1 ••••• and working out the 

relationship. for the separate ~ura1 c1 •••••. 

Th. prueat inv •• Ugation tn.. eonf1naed the 

reliability of u.ing triacid P •• the ~in.d .xtractant 

for the •• timaUon of avai1abl. P and K in the .oil testing 

laboratories of the .tate. Cla •• interval. in teras of 

tr1.cid P and triac:1d lC corresponding 1:0 the 10 fertil! ty 

clas... followed in the .011 ita.Uag 1aboratorie. of the 

.tate v.r. furni.hed which could be .ad. use of for giving 

fertiliser reca.mead.tion •• 
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A 1Goratory .mcty v .. UDder'teken 1:0 eYalua'te 

the R1tu111ty of "athew'. v1ao14 extracunt (0.06! 

H2SO. + 0.06 I Hel + O.OS I ... 11e acid) for the combined 

.XVacUOD of a.&11abl. • _4 .. al1a1. It in .oil. '!h • 

• uJ.:tBil1 ty of thi. VJ..ei~ ...v~8D't wa. confirmed Oft a 

1~. number of 8011 .... 1... P~ .. 1.e rel.~onah1p. 

bebe_ the value. of vi.dd • aDd ax-aY-l P a. well .s 

be'tweeD u1ac1d It _d .... 0Ac It ...... "ebli3hed. Ifhe ten 

fert.i11ty cl ..... ,. .. al1ul. P •• It Cft1E'ren'tly followed 

111 Ute 11011 ... Ung 1",a.r1 •••• baaed on Bray-l P and 

mt .. OAc X. My ailld.ag ... of ...... 1. rtlP' ••• 1on equaUons 

the d... interval. ill "em. of v1aci4 • and triec1d Ie 

yalues have to be formul.-.. !ox- ~. pur.po.. of fer't1li.ex

reocl' £ .dation. Ita. liS. of till. tlXU'act.an't can sUrplify 

the WOC'lc .f.D 11011 usUn9 prooedu" •• ttl •• enabling eon.1-

.s.x-able Ny1Dl. of Uae .. 1~. 

A large nUlllber of 8011 .-pl •• wa. collected 

repre.enUng the enUre at.a. of Itcala. The •• e1lable 

phosphoru. of 11011 was exV.at.ed b7 kay 80.1 aolu't!on 

(lal0 eo11 soluUon ratio with aD ~111brat1on period of 

5 ain) an4 by Math." t. triad4 8Xtreount (lal0 soil 



801uUOD raUo with .. eqa111brat1oll period of 10 .... n). 

PhoapbO%'U8 in the ear ...... th_ "t:enill" colorS.ev1-

cally J:»y the _101'0.' __ ~ IIOlyWopho.pbor1c 

blue colour _t.h04 ill lICl .,.. __ • !:be a.a11ab1e pot:ua.1wa 

of the 8OJ.l " .. 4eUzldIl" ., ... val I JlH40Ac with. 8011 

ao1uUon ratio of 1.5 .. 4 .. ..u.libraUon period of 5 ala 

.. well .. by the uJ. ••• Mi ... th04. Pot ••• i .. 1ft the 

extran wa ... t:enline4 f1_ pho ... uical17. SOil. " .... 

a1ao analy.ed for 01'9881- _ ... , pH and Be. 8u1table 

correlation was worked out __ ..... 8ra7-1 P ad 1:riae1d P. 

It. linear r89re •• 1on eqwaUoa' "a. li'ted ., pretic' v1ac1d 

p valu •• f~ aray-1 • y81... aw.~e ralaUon.hip v •• 

a180 •• tab1i.hed be ...... _ .. 0Ac It a4 Viad.d K. Th. linear 

ragre •• ion lIOdel woned out IMbe. 1IH,0Ac It and tr1acld It 

v .. uaacl t:o predict tr1ao14 It vel ... fl'Olft _,CAe K. 

Mo.t of the soil. ~. ee141c an. DOIl-.a11ne. 

The pH .howed • neqat1 •• cO .. ftlaU. with Be and O&"gaa1_ 

carbon content of _11. SoJ.la varJ.ed 1n the e»nteftt of 

organic carbon f~ 0.0" pel' a.at to 4.'1 per aent wt: 1ft 

vueral "a. rich "J. t:h. a ... organic carbon ccntea't of 

1.14 per oent. Bleau-1eal con4ucUvi~ w .. positively 

correlated wiUl or~8n1c cu},)ol'l contaat of eoil. It. po_iUft 

correlation wa. ob •• nect Dewean or98Oio cubeD and 

.vail able Ie. Minerali.ation of organic .atter con'tr1buud 



a191l1flc8llUy to the iDereaa1llg' .e1dlt;y of 11011. 

'lbe •• d.labl. P ........ '*' "r aray-l va. foUlld to rang. 

fna 0.46 to "0.'0 ppII wher... t.r1ac.1d P ranged frca 

1.7S W 462.50 ppIft. !'h. v1ac14 .xUac~ 1arvc 8IIlouat. 

of available • than the ~ay-l. A .ignif1cant correl.~loD 

" •• ODSa"_ haw.en tr1.c14 P and 81'..,.-1 P (1' • 0.957S*·). 

By fit.UDq the retr ••• 1on eq\la'dOft .,. • 1.1Sx, ~er. y 

repr •• ented ulaeJ.d P ad x repr •• ente4 8raY-l P, the 

"1em4 P .. 81u. •• of the Un !vUli ty cl..... bay. be_ 

~rk.d out.. 

'1'he avail.able It ......... ted by neuval ! 

NH .. OAc ranqect frca 10.0 to 411.0 ppI ""er ••• V1ac.1d It 

ranged from 4.0 1(0 114.0.... -triad.4 .xtracted low .... 

MOUnts of ava1ld1. X (42.1' p.-) "'_ the neutral ! 

_o6OAo J( U05.21 PJ:8). Al_._ viaei. sheved le •• 

efficiency for rel ... ag It fn. .,il 1t. " .. foua4 to b .... 

high corr.laUon with Il •• tral I .,CAe (1' • 0.92'5*·). 

'lb. l1near regre •• ion equat10a of th. fon y • O. 4.x " •• 

worked out where y repr ••• ud "leel" J( _4 x repr •• ented 

NIt,OAo K. Th1. w •• .aployecl .. C'8C1eflDe the tea ferU11qr cl..... 1ft 1:8%'11. of triacld X y81\1. ••• 

The incA". 11l preci.ion obt.ained by the 

l'elaUonehlp bet.ween P •• ~-.. by ara.,. 1 and triacld •• 



well .. It •• uaatect __ val ! _.0Ae act "1aci4 

by grGUpiag th. 11011. iIIt:o .. parett. t,ext.ural cl ..... 

va. only a.viDal. 

ae pre •• ' •• 47 the ... fon coa'1.... the 

aut. tabili ty of the ViaoJ.el for •• tiaaUoa of boi:h 

nailabl. P _ct K ill th. .oil of ltea'ala. Iftae rwia" 

cla •• iDte".l. for the tea f ... Uliq- cl ..... foll0we4 

in the lIOJ.l te.Ullg 1 ...... .-1.. of Xua1a h8Ye be_ 

fOl'llUlate4 1D t. ... of viae1 •• anct vi.etc! K Yalu •• 

whlC!h vill ._rY_ .. a .p14e f. 9J:riD9 '_U11 .... 

r ... a.4aUOD. for ... 10U8 ..... 

>. 
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