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Title : A Study on Soil  Characters and Fertilizer Usage  for Corn in 

Phitsanulok Province. 
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ABSTRACT 

Title : A Study on Soil Characters and Fertilizer Usage for Corn 
* 

in Phitsanulok  Province. 

By : Nongkran Kanchanaprasert 

A  Study on  Soil  Characters and Fertilizer Usage for Corn  in Phtsanulok 

Province. Field  method used to collection emphasized  soil series  for  corn growing by 

physical and  chemical  properties  analysis in laboratory for 64 soil samples, besides 

that interviewed to concern  processes of corn growing 75 farmers  from 9 districts. 

The  results that, most of soil samples for corn  growing  were sandy loam 

or silt loam.  Soil  reaction  is extremly  acid to mildly alkaline ( mean of pH = 5.7). 

Organic matter  and cation exchange capacity is low value ( mean of OM = 1.38 %; 

range of CEC = 1.78-29.21 me/100g ), base saturation is medium value (range of 

BS = 25.29-93.34 9%). Macronutrients ( N P K Ca Mg S ) and some  micronutrients 

(Zn Cu) are  found that  low value,  except Fe and Mn is high value. The general 

concept of soil  characters  for  corn growing in Phitsanulok is medium  soil fertility. 

Almost of corn growers used  chemical fertilizer ( 15-15-15 or 16-20-0 

formula)  in low ratio ( approximate 10-30 kg/rai.). In soil management  used to some 

prevent of the pest attact and weed  control. The general production  depends on 

rainfed. The  right method of soil improvement is  adding organic matter and high  ratio 

for chemical  fertilizer ( 30-50 kgf'ai. and  added organnic fertilizer  too.  Some  areas 

are acid  soil ( pH < 5.5) should be lime to added  in soil befor fertilizer. ( 

approxsimate 200-1,000 CaCO, kgf'ai.). In agricultural  system should  be changing to 

integrated farming and use to high 
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corn yield of seeds. The land use to corn 

growing after rice to find water  resources and  many reservoirs can help to increase 

yield and  improve the farmers income and increasing national  product  too. 
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nuy3aiuo.rtu ~'nuninrnswn"~uortu0zaw~ia.rodi~~7niia ~~~II~~~~~I~II~H~~RID~u~ 

Aw'uiunliuartm 11~ziiiiu7f ljun~n ii$euq~~ij~~lju 
1 1 9  

d5:mnlnuilAutinjnurt 321 Xiuli ~flu#undln~n~n~~~ 116.9 #iuH 111 

diu2ufl$dQnh~ 84 huli kli 84 diuli Avn2u 0.9 Xiuli 18GurrU I4 XIU 
Y V  

d ,* 4 w d li w"un~nmuun.r~nuizn~1~~n~I~inaiznu~ani~awizdqti rism51.r~ 2 

Iu3 w.8. 2535 - 2531 T~=~IJ~~I~I~~~Y~~YYPJ~I A~d~dit-~i.r~mlu~G~ 4 ~11Gn&1 

d1.a Koa i(i7f n~ imzu'udidznk ozgrlri]s%utubldtiu~wwizai~u~i~uwawa"~ 
8 d  d 

rhoonoinliui.ariduni~~i~dqn 87 8iub/i i!?udiu?u 7.0 imu6u unaiqeinis ( N 

+ Pz05 + %O) ~ll~UYn~19nuZIO\1~u~uu'6Uz~u 6,000 XIUUIR ~~&J!iat. 75.80 uln 

1nvn~tis.anmn~1~qq~Bud~1n3~1uqnu9u~zdla~az 4-60 uIn ~un"edrlt~w"vi$u.~ 4 au'c 

d~l~tub.rq~~du~ultuIutunu~si;~niid A-1unisl#qum5~iiar 2-53 ii1~uiiu n?a 

iBurlia: 27.20 inn ~iInYuingatiiquR'uituld8ni!?~~i~~q~d~3nt. 4.38 ~IIIPJIII 

=id 1 

1ia~naocni74 7 ~~WIUUI i W.R. 2525 - 2531 :) rin 

1fJu~nillidini1 29,600 
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iinlcazWw h~$~~~iIuW"a'liiaiu 1~nd?'pln"3 ?wiGit~umiwnua r8ul~nmuaûn 
-4 

w fe aior ul&'IuZuiinuyn&n kriin'ui-iudunr ~sdrlui~iru-~~I~iiui ~iio:dl~~nlu 
94 dl 8uiaudunriu~imrs:uiuiil~ wfoiilufuiauiniiv3 wui~unnnii 50 iauiiunra r 

v u 

ld i~a~uuua~uGui~uw4e~ui~uiw2ua Ijnirr:uiudiA iidlG~~u"UYSiiaziiw~ ~i'min 
44 w 
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4 w 4  

1981) ~~~n~msh~s~ui~aIw'Suiau~u Zmrr:uiuainid 1~ueim~muirodiui$i 

clan i~omsioiqiluTfi~aB~9~uni6Guiiazr~t~~ia1~nlA i8un'u~iiaiqaimsw"6tlLiu~we 
- 

rzriunaisgmunu ysdue.~tiuq.r iZiuniuifiqqr lauqdniifeoun: 1.5 vlonrleiniia: 

lnimni6ulaihnii loo ppm. d$?uin̂uszw~i a 5.5 - 7.5 dil~~E8Ufl75d~lflOIn~~~ 

i;luw'uim:lsnunnriit'iHoinSu uenoiil6un3Tdsificirla"v~y fiu me!$ s'ndi 1,498 
B A d d  

A'uaiu .a~9zdilw7~inia.ru"e'lin:~?n nninN̂'u8u.a.radunriui?-ri.uiiin2iumn$u lai 
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iwui:nuno:l4d;lgn$i:ll?na iwn:o:~n̂nnljvnisq uii~$~uidolr~tuniwii~ tfiloiiiluler 
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dqn rlasfbiplsrnse yinSGu~~a:Gi 

qtungn ~il~luni8u*w'.aiuiu niu ~snis?qdul~llkz~<idq~~qu" 10 - *? 

4 
asaii.aaiGvn s~iiwoinxri:;~ 34 - 30 ~~a~iaa~~ua ~iazfi 37 OMILVALGO~ 3: 
ic?qi&~!~~&i$~~ diqnlnpijqd~?einii r,~r~u?qi?u~no-,nan r iiazo-,nandtl 10 

iia: a o ~~i.ani&n ~udo#i~1nnrnuisnnlqri9ud~~i~rjllnu'lkii~plnnmn iiardgn 
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lA(41aa~<.j3 

~rncu6du $i~~waiilu~.a3i$94li'i~~u~i~rfieu ~d~u<l-r zoo - 5.000 

Gaa'iums ria3 ~iaznnanqr?dQn$eionir~i~iu~ 350 - JOO u'aa'iuasin'du $.r~rd%u\~ 
9.4 
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a: 1-2 naiurnlnsolurnsiianinJ~~uds:~u~~~~i iia:foua: 75 2dhm cec Gou 

nil 5 me1100 nJu d9uiaruiqoin~r?au~~ldiisiqlu'lniiouila:dondoin~au dm 

aiq?wimnAuu Slus:Gud1unai.a8rqr unikluiiuns1un4oSunsiu<~ din?uaiq 

s~mssanan:~~qmmsin~u ~qIdwuni7:dian~~oiniiuin~uin.r nuljGmtn~uniwrsr 

R'ulifo'nun: 90 riIutuiifonuiu diu1tu~un4oi~~di msC~n~sguIliiwu~:nu rill# 
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1. UM~--JT~ I (N~OU Sawan I) olBt8uii%3 100-110 ju W ~ W  BP~ 

500-soo t?Tnn?u+io!s' iiurnulsnsi~i~id!~ iud~nju4~8i~bo~ku 

2. qa37tu I S U W~ I 1 iil~lju~wnu~~ ~i~iffuifiu? 100-110 
d c(9, 

wnwb soo-700 Kinnfuioli $iurnu~sm~~i#idl& ida<--ain~nnn 

3. qa3.iol 2 (Suwan 2) ~inYmzi21drin:8lil~fip7~1uw"ld{~377a I lid# 
d i 

wnw~miniiniirin8u $uprdszuiol 200 i.au5ruws elyeonmen 454 ju oiqinuinul 

90- 100 

4. qa77ot s (SUW~ 3) ~~$w~PI~ %I W~NSY~ 600-800 ii7an?udols' 

oi~qiiiutf~u? loo-110 iu ~~umu~msi~irt'i~l&' raB~R~liatd~ bi4ulnBar 
Y 

5. qamx 5 (Suwan 5) I~~w~uKIR 14'~n~ii~iqq~ huniwlrnsilii 
5 49 

814iin:ls~rndlulG di6ur/~ 210-240 mun'i~las iunnna~liwn"o.r siqoanann 55 Trr 

aiyifiui'f?uu 110-120 iu ~nw ;in goo-950 flnniudo 1s. uatiein6u~"~~inui:dinip1d~t~ 

idn~m"nd;nn~ 11i1lli~u~+m5mu'ou~~o*~p.lir~~ilt nsi:wnwn'm$iunnq~iin:i;qammnt 

a. gnrrau un. 2301 (KU 3301) ~9u1hi~nwnoidu7 IG'rdanfn soo- 
J 49 ~ooo KTnnfudoli ~iuniulrnsi~~#i! o~~rEui&.~? loo-110 iu iua"~ii?iiv.rnw 

7. pwzru un. 2602 mu 2602) lil~iu(~n~a~ 3 m-a I#WPWSFI goo- 

1,000 ;ilnn?uiali 6iuniuisnsi&&iJ'l~ dd'~tn8n~ 

a. gn~a~ uo. 3101 (KU 3101) I~UE{~<Q~ W~U 3 m.1 8uq1 200-220 
d A 

i~ukums ruanndii'?ii8ri?kk~iw~~~ oiqoonnon 50-55 iu w aw âflqanii1Tu$q2ssa 

2603 ~OUPZ 16 0l~i~~i~tJ~110-120 ?U 

~hn?uh{$fimui~uui~Ruu?~rwion"IIu I 15 guq' duQnwnu& 

~6nqi~wnui$u~ gnwnurnunlr iinqnwaud ~i3uuibind8nuibnl~ri~1ulguf 
e w  4 

$IH~IU 5 5 'tl?gYl$~ CP. CarGI, Pioneer, Pacific 66615 CCIA GEIGY d3~~19~l~0~ 

w8~qnwnuff~uiuio~n~riar]q~~n~~~~uwsl"n d1niul~lrani~d?ud~~viu$41i;l7aw~uod 

umina~riuinv~~mni ~~~1msntina1uriu~o1n.u'1~9~~mw"~~~-;1~~iwdoi~u1iSun1~.w"u~ 

rig i6a~wii~~n~nu$1w~wa~8~~d~6az~a~n1~~~1~d~1~~viu i4u Suwan 3(S)c5. RS1-KU1, 

RS1-KU 2. Sichuan, Pop345 (LY-DMR:). Pop22 (LW-DMR), Carg11 777, DK888 iin: 
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{¶.J7 : Denmead and Shaw. (1.462) 

uonoinh&h?w nvodr~unufl?iu~u~uffu~~~rJa~iods:~n~nlw rnrl~v~au 
1 4  44 

1Rufu~ul~n71u~unio~nnu~u1u~u~uin~~u~~d o:d~wnlnY18?u~iuwaw~plGnumi~u~~u 
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naiu&~u~~uinui:au iAulG;~inninn 
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Mean of 12 Expts. 

Not Affected by 

f-- Drought  or Excess 
o Moisture 

\ 
- [r 
Y Mean of 2 Expts. 

" 3000 Seriously Affected 

U) by Excess Moisture 2 - 4000 . i.- 
Mean of 3 Expts. 
Seriously Affected 

by Drought 

: Sanchez (1976) 

0 
0 

40 80 120 

Nitrogen Applied (kg /ha ) 

niwd 1 n~iu~~~~is~nii~warr~rn.u"~a~~i~n"un7~94~a~ w~~~~~yd~pd"~pd~~rna~~~~6;~~n"~ 

nnri~hirrh 4ia~?nqad$i~~nndau~~an1ia"vw"vu~r~$qw da szu: 13-25 
+d 

d 
Y 

iws.s&.~an lurzez%8iiT~w"vgun3~ o~~i~. w' w~ w~a~17~~~6d~~1~ult~ WSJGur7is 

dq+i#idn~~~&wnwaw~at=p n3rlnYl~ria~dnn~i~~vmaonia 1 I L&~u~~~\vFJ ~nird~~144 

ai~nsz$i!A~niu%Ea 

I. ,~idaaa~w.raduriswd~ndu'iaTwa mr lnns1utiunthAhdan6nu 
plY d d 

d~ni?13Twn o:ni~urhnivnXii~$vI.A*ai@~ d3un#i~~azmn~.aw"11~~1eruin naminunn 
A YO, u 

10-15 a" ~ ~wo~N~~~~ %~Iu 

2. mrdiiu durn~n~auRuaiun~i~k4iahwn~or~~A rioui?ar:uz 
9 a 

?nqm 1nulamsariianai1.r~ i9iu oau lo P45~nin rnfnfumu r~nzro~mrnwos' 

w'~~oou~~un4"nmfn~~w'lnu id~iiii~w'slluima1nn"eo~ijn~nrl~~au~i~m1~8nn?rnu~ 

3. m31+~1a1rnii msl4arisrn4ujufi1C~3"~w"sl oio$Bn"uina"sd~ndu'1~9wn 
ad 'a4d 

n?a'N'u~i~na'%~%w&~~u"la~wwbba:%W"~danbb~~ nir~~~i~b~7uddua%'~1~~~311~bn:dsznd~ 

iidd;n-rs:liRs:iquin 1wsi:rnoiilujunsiuFia~1~ w'.aiuq rra:lrdq~r?n~ou oi,orii~rnsmd 

~$#a~aras%w~115i~d 
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w 

Alachlor ~14lb~~flaaB~ 500- I000 cc 

Simzzine H9 80 % 200-350 fib 

z,~-D 1nn"o'i~a4uu 340 n?u 

Linuron W9 SO % 200 ilfu 

(~ff~d75~~~PJ) 

Ametryn e(9 80 R 300 r753.J 

jwnunish'l~l~ 

4 0  u 

Fanaaaz~aolasnmny6~0~4iaF~m 
- d iY 9 

15fi~1d1~~!6b6fi~5fl~1pa"1~1d (Downy midew) 6'%35l Peroaose~erospora sor@i 

Gcninvru:oims8e ~~o~~i~iaiu~~~~~r~~s:~l:~un#i~u~~~~a~~~'u~~i~ia'? ~ua:~$uni+h 
4 4 

dui~nJn~~u~daumngiu4~~Z;1daiu'Z~ tiil6'8ulrnY~aiu i~osaldEulu~n18 Gfloqliu 
d 

dig~h ~#~u{~iurnu~u~rn~i~~~sn~~uim wJo~l~nl~Eim8~um5~fid rneta13xyl a wu 

~r4u~ia~wn~lnn.roirn~~uonuu~n~iimu i6un416n:rin2~d~6qun.ru"ia~~@!~bbti 

Pffd~fdl9l~~lol'fd.U'la~~~ (Corn stemborer) 'a& kfi Ostrinia fernacalis i?fI&!tX: 

rnsuiiaiuinu"ou412TwmAi16o1d 1nunuou~u~idi~iud~~~~~i~T~m6~1~~oi~ 20 iu Au6u 

%EJ ~~tlnisr~~~u~~u~~a:i~~~~ai~~n $.~~S)~'QZE~I@S:UZJ~IB~ IU'EI~ULT~~~. URIIIGFI~X~$~ 

u'ouwnwn̂nnnnq qormwilnGu ~tdKlszuicis:u:wauin~si~a'a Idiiiutnudewnwa"fi1~~1: 

~ueuioi:iW"usdaiu~n ~nis~o.t~ufii<~~~~is~'i~i%~a.r cabohwan 'AUO@~OR~~~#I?TN@ 

siq 30 6inZ 45 d2us:u:sannanlaY trifumuron decmethno ZR~U iid818tl;~ 

~wd~~bi&-~ !~61i~udss%#ai~%iibi~la.~ 

UDGU 1178 UD&'X (~round Weevil) Ik~fi ~alomptenrs rp. i%.d$VI<d OI&I 
d e4 

adlu5u ~u'i~iimuImu~ftulLIu ~aaz~u~i~~wRdB.usonouoiq 3 $d~iu irfle;lfilmiTn 

I4aissiiliuasnqn~ea"mfieudQn idu furathiocarb carbosulfm 

~prsu m~{naiuw~dud (Corn armyworm, 1661fi Mythmna separata 
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mmJgn41aTmalula1 

il~~Cuf~ui~iiu1uui~n~~1~drns d lu~d?q idads ~r1dsmul4~rn~1umruin 
A SCIY 

~i~au&madszmiu ~~aTw~i~uw".alirC~~~u~~~uar~tln ~w ~iuisnl4d~lnlut~~~~d~'t.ta'~ 
d d LRU~~UIUY~~IX ~u)o~oin~o~~~uilat14li'i~ouniinis~"iul ( 1,600 qn~lnlilu~s) v.um 

1flvui$uu~uh3?walid~~~t11si1~iud i.?so anuinrimmxn'~~u (qviv. 3536) nn 
.iaz .i 

dQnh~lnfii&ddra13"lusa141a Badu nisEionlnu'u o rin~ussns nu wunodlunnstn 
I IS 

ds-n~un?oln~iinl;d& mn:msdqn~ia?wn I li I&?ua~~u lumu 1.500 uin iid 
v 

ozd~lt?'i;slu!#qdi?!iaz 8,000 uln f~uq~ni1nisdiuid5~3d 3  in'̂ uoilainliurnr 

d~nuYnTnnluui bi~unis~a~dos%?nu~d~g~i~buad tfs:uia'!uudo th3?dilnnn rn;afh 

(E~u~J";, 2539) 

o~nI~~s~ni~llfud~~n'rr<~i~?wn us~urniwuiriuinvngaiow~ $riiuldQn 
/*a, '3 

n~nsulu5uu1gl~siv$ dauv2nuwaIi kn%%u,n ~$arn#i~~w~~nwnu~la:dns~ 

dQnndilru~:nudonisdDn~u~uui wnm3nnns lqd'1d-h ZR~IU~U!~!&$O~~~~~I~T~~IFI 

1ubdui18 ifdluqeiikiia:dusgdu 1~ul4tY~1s1dgn a.5;; nYuie!i iquw.rli 
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rltu:, 2539) dn~mld~n#i3~wu1uu1$12 ~t~ns:*riIui~rq~!rajr B~rne~iliri~rmsdqn 

1&¶JTtaJltu 3 43958 

1. dadin'uuwq~3meu-Zuainu riutduhsnaidtnu~zaud~~uadmsd~n 
A d -A4 ?i I hli w ~ awsizqan~G~wuizrrustw-dir 20-25 a~m~;ana3rm as~duqtunr~unnvlsnnlu 

d a 
%u'~&rnl7 ~"Y~ln~~~~d~:1~'tl6~1~7bb~9b1~fl~~b~1~'d)n~1~~~ ado~~oiniYo.r8iiauqu~ 

B 

sJ"saiar4pd'nu ~asa?n~1a8ua~aa~~u~::u:17ai~aininfouba#~saa~~~ ~lsn:wan%unisa$uidnua 
d %Id d 4 Y 

w '=I9 
~m:inm9um~~~nis~n&1~n"u~n~a"~~ua~~~1n-d1q~ouq upiuiins.rur~iiul;iGa uir3 

A 
ganqu'nioiian"euo"4 lo e.miaaa~4urr d~ldn".aa:inms~e?~duh~~u.ru:nu~ k& 

oiqrnsaf ui~u~oio8nooilInI~il uidn$~auinnii lo .iu 

2. da~i~uun.ii~u-~u~iw"ui msnIand~~~~i~~wuoiol~iu~lilla 2 

nrnwdo r:u:inndouanrina-tIuniiufi' $-rdo~n~nn'ou$ilrdu douidu4i3~oininf~u 
4 49 CFI $riiqrunrJtq~rn~invi3Twa~n~nis uj~iuqa~gûqrfi".~ 37-38 ~J~I~VB~$UPI 

Fiu~siurie&?lwu ~ii9$3tijmsn1u~i~~ n-didt~~" sin2aji W G~ n".ai?oinislui$~~~ !d&.& 
4 

tlnm.r+u$urrd f uui6~uuifi~~ut/u~~~~?~~~n~~~<~ ~1Udaa I~~ RLL~~L~~J$JI R~~TL~ Y~~~ 

s:uw.ruodŵm$i~u di~&~in'!8?unirn~zyn91n~z~~ou rronmtJrfudaqolnq~Bau.ltl P:: 

t9u~um~iuion-~s~n~inrr~~i'il:t1i~nT'1~~-1ae1~~~~1ild~u 

Y. d~ciiiawiuiou ~ilu~:u:rl~t~h~~~ad~dsz$~tni~~~i~~ iiusi:~%.i 
A 9 5  9 

s:uznai$ eimd'oub r~irnio~PuT~&i Zuiuninii nniisQou tl~ish~i~orjaan-did7d 
VZ'd 

1,2 iu8o u'i3lwaunz~ils'$a'1nI niuirodqnlubuui!~n.rd t~rimtiiqdrr~snluni~ 
A4 'A 

wn'n~mndi~n'u~dmu~~ni~ d3~nnmqflndeds:u1mi8a~8"1~~(~~~1uu - iknnu 3e~~nwi 

ds mieuunsinui;di8auqumriui 

m.ri~iiuu~uluiui 'luni~d~tl~os~msa~1~u81~'lddq1l~~ez~~wa b~~~i:~uui 

~~u~~~~~nva:iuinui~~~fiuutiur:uiuli'iuin (Sanchez. 1976) uonmnifu 
9 4 

nis'laaplroru"oh &~~unis~iniu~ns~~f19vo~~~u ibPzdi18~u$R~i3fi~ba~u811ndu 
d4 w 4 

Y 

(soza ian:aa:, 1978) dnGwas'h%nu%Gwiu 7 I~~u$u"~~z~~~uu~~n~iu~uPJiunai~ 

w~iroitIiuunior~n~n%w'ar"u~n~n.~idt7"uds:811m 75 LIU&~R~ ~Wdod~tluu~uind W% 

anis~n?is lso bauS~uns idxJgnh2lwn 2 1107 nis~&~rut1fo~~w"ods:luved"3uni~9~.~ 
Y 

4 d 
iimaiss iln:4i3lwu~u~alu'~ou1Ii~u"d t~i~uoiornr~nIut~i~huI~%~s~n~i~'i'i~~~raja~~i 

~dunaiuiu iuzo mso:dQtl~n~wR~u~uui~o.runis~~Qnariidu~daz~~lI~ 1ws1:h-a 
* 
~woaourinvol::~̂ ui'ip~idaLa:szu~iu~~~ (Syarifuddin. 2981) nuaiu imznol:: (2538:) 
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n~dmid~~1~ia~~~'Li9uu1~i~a'i Jn~iutdu'ldl6~~zl~d~ni$o'y1~~~nuuiplf~i~~~t1$1~ins 

&adin?uu~u1~~.io6i.rt~rl?~ ~~~~~~d~nn~si~u~u~d~~~u~~niinr~zulu~~~~ lflqusdld 

iituqwol~u~awiz~uluT~rinu ~~i~~i~~lffniu1~~1fl~13?~~1$flbls~t~~d~n l~uiawiz 
1 

ncii9N'ui~~ilud-a Y son~on ozviilwY9waw ânq.ruazI&~;wpneuirw u(u61~unisaa~u 

nurj; (25393 ~~~1u~l~~nils~~l~nlsd~1l~l1~~R~~~~1~i1~~~l w&oini8u 

iiuluY1aui9ih ~it~i~im~uu~u1~u~1t~~zd.3winii~~1~n1s~aribu 10-15 TU ~I!DI~~~WIOU 

utlied $roiouni~u~ida-rd~~ffld~t~ i ~itlm?a 2 ii~~a I U ~?J ~ ~ ~I ~II ~ ~ ~ ~ ~ ~ W ~ S R ~ ~ R W ~ 

&awnisaisswioii~ n'auvuonsu~n41aT'w~ 10-15 ju ~bja~i~~~ni~-ri~~a~inis'wpJ~~iu~~ 

nqun-, 2 LPI&~ ~foufhldijuini;~~~ 16-30-0 ~qlout~uniiw~o~iuB~ SL U~~I~ 

szniisiin3 75 1'11uWiu~1s sznd.~~iu 22s iauFiium 1Pl's~uoniul~1ia3pl~~zu1u~iih 

r'o.ruo~i~da-rdgt~ LU~~RQ; r unn~ulu 7 ?u n qu~!li-rsr~l~~udand~u~r-I~ iudihlwn 

mql&dszuitu 15-20 ~u oauiiunl$~nbanquaz i nYu ldquqns 16-20-0 bilunEyd 2 

&aqiii71~~oi~ 60 <U Idquq~s 16-20-0 dnl$u~&6: 3 iinz?dfl!.~$ 4 q~#iuido#~ii7 
Y u - d * 

IWB~FII~ 75 ?u 1 ~ilijflll~ds?u6uii~a!niitfild 30-4 KI~ilf~d~li $?utl~1~1X~i 
2Jw 4 ~iGu3unniilila:ld$a~rl$~i ~iridi?uiik I ~ I ~ L A B ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ I ~ I ~ T . ~ I x ~ I ~ ~ Y I M ~ M  914 

c iiy 
Y 

aunu13lw~oot1~at1 1d(13=il~1~1plii dinYuA~i~miu~qr~tln~ il~flOlJ~1~01~8qtJifl~ 

uin !ilo~9ail~t~3~iilt~ni~fiiI'iun~iak~msr~o.r~11lwrt B~az$~19$+liinr1~18wewa'a 
B ci 84 ~~nmsn~aor~diuna~~nflavia knbuns:mGu-~ llgn?uwun -+oo ihnwa'rn 

d 8 

iaauba: lu'imil 1,500 Xanixl uiulwYKTan?uaz 5.15 uln i~dolia: 7.725 uin 
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fl lgl 29 1 363 545 

d 
~um=i~~$iiifi$ill~wR U L ~ ~ W ~ ~ B W P W ~ R & ? ~ ~ R ~ ~ U ~I ~ ~ ~ H U ~ ~WSI~$I~THR 

i8uw'v~oon~onnrr$?uunvl iid3qsza:+lisann*an~uu.ln ~UGU~I MUI:~U$I~~ WR~~SIT~ 

nihdnlb: 1-1.5 auns h~~n1u~u6anuiznuiinz~Raiu&u~tiiwai81~naiu&1uauiu 
9 

(FC) IuszuzoanRon n?iu%.1%u~u3:6~~ln odi~?u~la~w~stv: 10-14 ?iu (ilqug 1. 
Y 

2528) t71S%iRiivO~hajwRda~aotIRorloon~nu o:iiwnhlX~nw hnmn.1 uir~umruin 

~iqro-r$i~lwR$ud7aszuzi7ainisoonRorlootl'lwuiintwnubtlaq 
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fi9n : Foth lQ84 : fin1 braznE (2631) 

~~iudiuiuai~oini~dwulu~u ino~3um~a~uenldnu~:~~)~~r~i Kinrnw 

~~~n~ouiwrn:nusiqtwiido~~iuisoazaia~o~~oJ 1g~ds:TuaU'ioh!6~3~~~4~ 
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o1nn1siinu1n'~m1u~0~n1s1iis1~01~1~d1~f'11w"~tld1~~ tf.~~~orpiir~s:inffilnfi 

Jsrmnlnu nsuimuindn'u (2523) 18~1aulj?m~m2u~'1~dstniavo~1~u ibu n'unJuf q 
d QuGu (organic matter) ~131~~1~1~~Url'I~iiar7~da~~d7~~'~3tl (cation  exchange capacity) 

%~~~loadoia~In:~wibnnb~uuii~~dfls:~e,Stlod"c;iow"% (available phosphorus & poiarsium) 

ii'a&ifb~fl:~oq mln bum"7Aauds tBf17 tld (base saturation percentage)~~ig~in& 

d~n~~l~urnrdrz~~us:~u~aiu~wua~~sd"uo-lfukuisis~ 12 

- 

nuiulnq %n'~lst.6un.nuq~uauqsd li?%l$'11:1iuu c$xauIuxaBu) d%d~ 

7 ~toGouni1 dniiSst.uiun3iurl~unuyrd~i ~YI?J~'I 8-12 o'oiij;.itriumiuq~uauVsd 

hunrnc 81id1 13 nfsuitinii o"oi18s~6~naiu~~u~u~ssu"q~ 

rns~t~lns~~~nnu~~~~u~sar"v~~~u~~~~~1d i8uiGuanisds:uituoriiqn.Yirq 

i1tiuluidn:ri'ud ~~~1ulws'1:nu?un1sd~1~w"6tl~a~!du1t1~ou1~u~ i&idoroinw"nd 

n:au'~qaR'qai~oiw is!dI#!u nis~o5~169~F~ ~lnrafirwaw n'~~r6tl~~~ia:d?uimu1n~ou 

I liiuI#oinsle,.riu8 Sanchez (1976) !6~n~is~%~61r]~11m=iwdn aiq 

~I HIS~ O~ L ~ : ~ ~ ~ B I ~ I S ~ ~ ~ U ~ ~ ~ ~ I ~ ~ U ~ W Q ~ B ~ I ~ L B ~ ~ ~ ~ U ~ R ~ ~ O ~ I ~ - L W R  linzI8ii1n1s 

nqdw alflunlslctf 13 

n'~ud~airua~~o~rns~~.y~~~&io~ mu~~~a~rn~~~~~~~~~ Foth (1984) ?&vil 
* 4d 

r7l~8r7pll~~~i,d~w"01~tu1Fi8w"~91~d~l~bfl0T" ibfi@9%~~$1141 ~f! 
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B 10 ppm. 

Mn 15 
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mnarP-vq 1 Takahashi (1968j 

2 Mohr and Dichnson 
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Sanchez (1976) iln: Wild (1998) I~~~U~I~U~~U~~~~~I~L~~~ OU GIU~I~ OI~IS~T 
d a~~nPPloingu a~srn"~~Pl~7"uai~ucii~~q~~~~'11 aaarwl'lwaisi~m 17 am: 

มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

18 



มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

2.1 ~iql~i~iq~tin 

siq'IuIm.rlau $i~Tw~Ao.rmsaiqIuTm~~ouq~uin iioifiuuduuriu 

a d hlivambu wnd 2 ua: 3) 1~uk~h~~:qml~Tm'nouoin~ulud3u1~~wuvum1uo1~ 
aa J a Y 
ninuvu b~inis~~u~n~ioua~~~~mido~~uoonmon~a~iatoonnu IUO~I?TIIRIJI~ 

~:utBnuri Q.iini.iq~luL.ilauld14~:a~n~ m51riflulXiiridiaTwm3~diIdwawn"fivo~ 
a J 

l3Jh ~I U?U~~~IU?U~U~R~~~~~ W~)J %U (Tienseemuang and Judd, 1970) f113Mflu 

Tnunak&ufiaol.iR'i?un"u~1"5~ orhun~m~qyi~ululmsiouIu~dn"ic11 ~do$i?Tnmliri 
dY 4 lulmrlaud.r:ui~l2 lu 3 diro~luAuotifi&udialdn:nuIuiuim ~cina"ol%mumuc i 

IU 3 ~ I ~ I ~ ~ ~ U I ~ . I ~ O U ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ I ~ ~ ~ ~ ~ U I ~ ~ ~ ~ ~ ~ ~ ~  (Salisbury and Ross, 1978) 

~1~i~~~~v1~~~'Tm'1iouotii~ad19~n1sq~~~dondo5"n~~u'oun~~~u  anwa way, 1962) 

Thompson, (1957) ! ~ ~ 1 ~ 4 1 ~ ~ ~ 1 5 ~ ~ @ 1 ~ ! ~ ~ ~ ~ 6 ~ ~ ~ ~ $ ~  id~~fi'al~~~~~ 
d Y 

nuysdvo.rÂumInl~nu'iaTnm sioi:otn"u 2s ua: so 3 dsingwa&&o 
d - 4 

s:u:~+ulnnrndgncluu N = 3.250 ilauR'dpioiomoi 

niuwfi w 41wiuldGuii N = 1,575 dou6doi~~fioj 

% UO-1 Total N dqq[l&J1d 25 3 = 51.5 46 

46 vo-1 TOMN &=pytIuld 508 = 56.3 % 

46 lID4 N $qqll~~ldsj~3ri~i?( 25 8u5n = 2.06 46 

% U8-r N dlqli~~ldd~3ri~q 508~t% = 1.13 R 
9- 4 

~i~lurmoz~u1~lubudir~:~ufiaiu~munu~~d~~ nuimuan i~ariinis5tuiu 

i13 #I?TNA~~B WI~~~~~LO W~~ dnndoin ua: Iwimtn4uuwonufi?r 4uiflflun.i~ 

diunniq ii iifiaiguu uuniii4uunn:~dor"wod~:uifiw ~i~Twma:'hBiorns~imaiqoinis 
4 w d 

Wdditdu TRU~QWIZ tYqn:dlla:Turow iiwaaiu~oumun~~I$~w"u~i ~unmfouwdirnniw 
4 4- 

ldnuTmru aiqoini~in~uui.rG~~tvimiinnu iriu moalm4 6nt4 Turou Tunumuu 

iiuqniiis cm:mBn ~.rdi~$msw&~i?~n~o~~un'nv~t~~~u~u (ntluQi, 2528) 

~nvtuzni.~~~~iluiiuU'ia~wmiimn~i~ ~IJ!~@IU~R$UI~R~ ~nv~lziiuit~ih~~n iriu 

Irnivm~~niclasqi u~sa~.isnimnnv.i~~~Qi ddgnuuqm6uawrl? min; diui31d 
I ad w 

Cuimin nuomom qm~u~nai~u~nva:~~u$ui~~uai3~1~inn~1~9o~i d%iqoi~15 

n #iuqmTIR"udinio.r $.r1flan u"ouiiu4udinrioq 94 Tmuifiu:um~l4~uiluluTm~~0ui~udi$iq 

soqnt u~R'oQdoarloiff d?ufluhiimni6ulOidiliflu8o~ln'8ld du 
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Total N Uptake (kg N/ha) 

14 - 
- 

12 - - - 
.. 0 
= IO- ' .- 
tn 
C 
0 8- 
C 

Y - 
tn 

1! 6- 
w 
jr 
- 

[c 4 - .- 
0, - 

2- - 

FERTILIZER 

RECOMMENDATION 

I 

Fertilizer N Requirement (kg 
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20-20-0 wio 16-20-0 iti1u~m511in: 25-40 CTnn<usioli #--~~~~utiuwqu 1dob1-1 

Tn~oiylX 30 ?u n2rlqunoululijuufiaolrA qmr zs-0-0 wtoqSu qolr 46-0-0 du 
quupiqnd~ <msidszuiar 20 iTnniuioli Iridi~~lo~adiwr~u~unn~ ( u.m.iity, 2532 

; ~~~~ @IUI$ %U, 2533 ; l~?, 2534) Q I ~ ~ ~ ~ R R ~ ~ ~ I ~ ~ ~ u ~ ~ ~ ~ ! ~ ~ ~ ~ w P I ~ I  b12T~R 

pnmu NS r 9008 !&a~k 783 i%=mfuioli qtniliui NS. I ?&w$m 771 

nlnniuioli #iumsl4~ujuwuiini~"I~u~ul~1~~0u lo ?Inn* N ioli l#waw& 

834 aTnn?usio!i tpni~lrilriqu&I#~aw& 6~) iiTnnhsioli lln:ijfi~iullmniiq6~ 

aiqdondo5'n~:n~n.a (~0th 1984) 

1~u~~ldÂ ~~~iiu~~diu'nI~udondos'nlu<m"11 5-10 CTnn?uio liun-1 P,O, 

liuiiiCiu.rwodin~u~ia~~y~ (~inni~in~iR'u$~dondos"n 15 ppm. w% 5.4 iilnnfuoio 

li oziilu.r:<uiuintl.' ~o~i~ufidolrr(oilriiniid 4i~~waazrouauo.rdodandoin$"1n' 

IUGU (ini, 2534) ~~~inisl#i]uwnuuiu~i~n:lioufi~~~ilw'dondo?nn:nuluÂu lmz 

oioiidiuioluin~n"uld ozl[i~w'wa~~di~~n~~~i~~o~~inu~~ %iqd~n~~ u'.riunmor$ 

d1&iiuiimsl~fludondB9"nLiuq 9 $lan%do!i $umslSiu~wodi~QuU'ialw~ 
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l- RICE (CICA 4) 

I (Without I~nie) 

(With lime) 33 
(Without lirne) 

Phosphorus Added (kg P,O,/ha) 

ld'i/u6ntdi~u8~u szdil#~,nw~uaw'udu~~nu 1la:n1sl$~uvlo~u(a.~"n1$~19"td~~~~~ B 

l~iln~wawdndu<u i~dniu8l~u~Tu'ua~a r lu~~cut$t~illfl~u'ijuduarins'nlw"uudu ~GIIJ~LI 

rlnIXi]uri~~izffi~u&~o ~i~~w~o~~Auwnw~~eli,~~~u'~&~w rln:dudi18~inrli1 rl~sI.aY 
I Y 

~]U~J~Z~~~U&IU~:~.I~ W"<I~~ WRT~L?~ I~~~I~I~ YI~T U~~ U Q U R~$J~~ W al&awn'nlŵu~u 

(dll~l !bAtFl'Nt, 253 1) 

s~qTwtmatQuu hu*ia:a~~pin~iu~u~mr~~qT~~inrriBuuiinnriir~~~~ Tu 

~da"an~an8sl~~~11~nai~~Un]5~uicu faun: 2.0 Gu%wPls~a~nlnaG14siq"iw1~mn~3uuq~ 
A* 1 9 

un~~uiiuwu~iseun~v0~~51~~~ aicllnilnnt~uui~i~lwRQRulointu ,t'Ida:aud~udo 
d d 

Iu'uin ri~ulnq'nraulubih .aridurhudoZlonnuH ilun'u rn~qq~iiuTrrnwntBuuoir7 
a' da, 49 
nunoruuou ~ude~~uu~~au~~ai~lu1~~5~0~1i~~daa~Ja~a $drim~nqjrr:nuhuih 64 
9 

u'uJqnimsv1ma1~~Iw~imrriJunBr iridou3uur rnJed16t;inu"nuui~aiqlu7nsiou~in- 
91 4, 

doa~Jaia aau~i~~l?%.rim~~~a4nl5b~bbnrrl~~u~r camu aiazflsu:. ,557) 

I nsu;vin~i,n~m, ~irj.r~:~~rl~iu~~uax~~~dvo~~u~i 
Ascl 

~~waawari~~~iw?uw""11i~~~~~a'l5~aiu1~~ 
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e 

~wumni%auo:~ninEuui~i wnw~ulrii (Rltchey, 1978) 

Arnnar (2534) ~~~~13~.35z~El~iltle?~b9~~Ian~i~klSJ~~~~ bi~:~@15li119?~~€J'~~ 

41 i;~iunnno~~dno~liumsl~w~~na,~$ua~~~n~w"ai~~~l~~~wa~~~tl~n H~~~$I~~WFIII~ZSI--I 
d ci ozGbn~m:o#ion"u8a 1J~:uitu 74 ppm ~~~~~~iluldWPo~stu~n~~~etI~wa~nniSuu~~~ 

&~TIYRWU<I OC~RI#!E/ 77 R7an?u K dolgnuni bib~mswawn'n+sua: 90 &?Inn 

oz&~'n.lms~udr:uia 77 nP7onfu R d~ag~rni lum51~$~Iw~~nn~Pvu ~~IQIS~UIQI~ 

dinislms1~6Gu ~~8i~lwlmn~~uu~~~nnid~uul~uciu <74 ppm, 
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" 
~wmntQu~lluld K,,O Gas1 >ja n̂Tan?1~+ie4aiinii uonoin~u<qn ~ua 4 

1 .4 1 

~lundu~ ddqn~u~unaia.aiin wu3iarn i!.i~ni;irfildna~usz~un"n 51-74. 207-211, 121- 

207,  184-195, 58-93, 117-137 SLa: 50-80 ppm. 

.m151.a$ 19 Total llQz available K ~~d~~dl%~lla.ad5zl~~~?lfl 

Sod Group Region No. of sites Averape - values of K rnp - 
Total K Available K 

Regosols Central  Plain 

Southeast 

Alluvial  Soils  Central Plain 

Gnunusols Central Plain 

RendZinas Central Plain 

Non-calcic Brown Soils Central Plain 

Red Brown Earths Northeast 

Reddish Brown Central Plain 

Lateritic Soils Norti~easc 

South 

Red  Yellow  Central 

Podzolic Soils North 

Northeast 

S outhe s t 

South 

Gray podzolic Nortli 

South 

Southeast 

Red Yellow Latsols Northeast 

Reddish Brown Latosols Southeast 
- - 

3u.l : Motomura rramaz 
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FA0 (1969) 81.3198 Sanchez. (1976'1 !&71tl JIUR w r l  N P K 

finiu4illwcddan~ud9:~mn3~d~ud I~&PII~IP~ 11 

oronaswq 1 $8 Isabela (20 trials) 

2 $8 Central Luzon (35 trials) 

3 $8 Bicol Peninsula (14 
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2.2 f51qQ19114369 
- 

siqtlnadau ~~~~~1dd~~i~linn~4ux17u5~1i iipiiladudiniilwu~u 

duui un~fulu~dnniiui liuniuiu Rendzinas lint ~nuousois UL~LIRLII~UU~J 

~nn (24.3 rneiloo gj d~u~olimal~uuoznrti~uin~utudij~n~w~~ur~~~iinz~u~Ud~nuiu 

I ~i1~naz. 2531) d~w~u~u-ii~tiij~i~ IGUU ii~niiiSu~ IW~~~RISUU~JI 010 

i~ulnq7ii~n~ia~niQuu1A (Manahan, 1991.) d9uiauna~tluussSuii~nulunrju8udit~ 
- 
1~uieiraiwI'ilrrfiu61 p~ un: CEC Eu Ogma ilngntu: r 19s~) Itisisnul~uaisi~ 
d 
Y1 23 

A d 
mswdwullnaiQuu9u8uuin s1od~wnd1$&n'nnis9Ju~n'u cover lynmg, !#~idu 

airnsllXwnwlmnmn.r Tns~oSiq.ucm'uan7nq rl~iu~fJuds:!u.adq~nr uloarvloft~ lusou 

Xsnrii i~nruurmiia nana n3ivnuiuuosdiii Juln'u nrnud.r~i88msiq~mSun~iu 

tio~m~do:diln'ora3s~uudunai~ n3oriiIhYIiuani2~1Su.3r"~lA (Sanchez, 
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Alluvial 7 10.8 9.67 

Regosols 6.2 1 .O 1.03 

Low Humic Gley 5.2 3.0 

Gnunusols 7.9 43 23 

Rendzinas 7.5 

Brown Forest 6.3 

Noncalcic Brown 6 ,-I 8.8 7.8 

Gray PodzoIics 5.3 2.4 1.0 

Red Yellow Podzolics 5.4 6.8 0.34 

Reddish Brown Latteritics 5.1 8.2 1.95 

Reddish Brown Latozols 5.5 10.8 051 

Red Yellow Latozols 5 :7 23 0.53 

CJ 84=i 24 
alqnun5ilCu iiluiddailiandstu~mf~u;az 2.1 iduliswu wuaz~\iriisl 

dniiluniil8aundii~n~dduuli GQI~wQ.I~I~I~u~~~u~TE~uv;~~$Y Grqd~o.ln~unluiilq 

1iazi~i8ulniu3 n~luJud2:b.tr6~'~7.111b1il~ii3~~~)in$~ htiu~klslzi3u C,M~ ~ YI~P~SI 

d-ruprsmolu'ailuds:durririow'ai~nzviilnYlnnliunirlQuu'1A lu.ri1uardu~tYuR;s:6~1'~0~~ 
-3 

1n~iwari~uuw4~fclriAuw~in o1a$i9X~~i~b~un$~Guulffl,iutYu i:M/~anahm, 1991) 

\auniiAuuludu (total ~ gj  ,i WUIU~T:~R'!~~$~I?E~<I~~BUBE 0.01-0.5 

4 dl 4 4 I n?nds:uisu 5-50 ppm. ~~~(ln~~6un~i~ua~b~u~~~:~u~um'P7~u~u'p71d?z~~i~ 0.83-6.74 

8- A A 
me1100 g ~6~1~~Vl"lllFlibXJf7db~~~ 0~~ii~fdi~~Ufl4tx11f3 0.2-0.5 me1100 g %,Y Motomura 

kiamtuz (1984) ?~~~~~~iuni~n~1~~un~i~~~~u~u~d~i~iwn1~~1~~~a.rd?~isnar~ws~.5"lu 

911919$ 
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~131-1i 24 &?U~SU Clay pH CEC B Mq ~ u ~ u uI ~ ~ ~ ~ ~ ~ v B ~ ~ ~ ~ ~ w M ~ w o 

9 1 -  

uin i&adrzuitu 0.3 me/lOO g 1~dszinnthntl~ tiim3i9s1~6it~r1i13uu <.j ppm. 

~0,zi maIlG0 g) ezliu:liil8~+1~1~3ns144uti:unGiGau ~~a:K1~"r$l~darnsm~i1utl~~3uu 
4 2 d 91- 

pii?msirdozivluvu~ilu 50 ppm. (0.42 rnc/loo g) B~~YI%~RI~~~R~~~~~~I~'EMIS:T~U 

4 d n 
~as~n~~Qau~u~uliaards:in~!nu ~v:aeunue-rinn1?I~~uiaun$~4sui$~n'u ~lsama 

1'4 1 n 

1~~ms~i:6~iun~a~uo~ibmupl~1aia3~:~" ~~iumuisti~un~sua~~i~liuu~s::~u~r~ T*~I j1976j 

i 
- I 

wuiitu&3 CEC < j me/Loo ,g ~mu&ldn:nounuedo4~~1.wn.ii~5uw k~.fud?iiu~di 

Sumsl#~iluuunijAau B~~einjŵ oislulnulj5~~~r~uAiudu~~7~ idu cec p~ ~IR~I~~~IAU 

ru"mw".a s7u&riplsiflull~ul Tmpnnwlzqalulnsaou iiezlwunnibu &n:amnaiprtflu 

ds:luriil4'~.ias"on ~.iR'u;uui~iiunii~4u qI'?rn iiazna:. 253~) u~noiniuid~~ji 

1~un~a3ua~afi~ooaJiaoar~'ldsin~u l~um"n~dn"~lu'171w~dst~1'1~wnera"~ds~uir;u 0.9 {uin 

li ozqql~BuiiuniiAuu'1dds:witu 4 KTanfuda'li 

6iiq61~~&4 dntfiiurriurin!&ui~.inw'alu~d so4'- ilazl&uioinnim~lu~J 
a so, idtYiiiuinozi5~1 so, iiluGu4nG.a n'mdoi~6iu~oirazliio~yi~uln iuasein 

I 
fiiu~o'uiid~:~aui;~Iipi~~~~fiq~i~n"9~G'u LL~OZQ~T:JU (leach) oiniu~+~ LL~:&~IJJI~U 

Iu~dvosnliiln~sdiuhiu (manahan, 1991) 

I 

dnlfiiuzfiuozyn$.aq~ldlflu~d so,'- lseau ilmui4'uluuasfiu:6~1u~u ~ 
n?o9unisa:muR'udszwim 3-5 ppm. <u<ii~u~wodsr11sd~n~.ay1i.a~m ~~~TwRQ:'+~ 

94fi1~:~~'ld~1niu~,~~~1~~~?~~6~l~~d~t~1 4 iilt1n?~i~1i fi~~~<~$~~ud~:~u~Pa"Pin 
dl4 

n"aumantlns:niir 8-10 ppm. oinnisdi3~oGu~ilumnin~nwu~i diuzo'u~~flu 

I 
I1szluaduiow"r (so, - s) Ainii 15 ppm. us~Gu$ulnWs2unim<i5iiua~la"u(uim s 
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w".ab~rm~tiiuzo'w~huaiqdanrlein n"eds:uiai;unz 0.1-0.3 dn~~~~mI~diuz6u 

d~zuitu 2-6 n"%aniwiali ~an:aioar.~i?.~ lo fif a nFucPin li' %uGu~)zd Total s w"&nS; 
U. 

uiilJ~d5:uim 57-302 ppm. lii~t~u~~~~d~:1~~Pddb~~ar6~~3u c~H,Po,), s $61 
91 1 4 

10-49.4 ppm. -8'iI~wi~ntlw~los s iii 8-10 ppm. i1:w~ljiPii s Iun~fiFii~q~~n.d~:~wn'!~u 

ZuinGauiimniisn"Pd G ~ ~I T. ~ ~ 25 

i911 : Kurmarohita (1973) $IS~PJ ~611618:mm: 
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2.3 81~81Ml'51d%J (Micronutrients) 

QJa9 rns1$hl~n1msrn~uiwdoi~u~~1~n'nw".a~udst.~nn~mu usuuouu~n~~u 
u 9 

iawi:i.aIi ~~iin1otdo~moinmin~n~1er~~jtn14 nu ~'ui1+d~niin21u~auau~4d 
049 d ~~uswa N~oms~#~umi;.uodbn~~4~4uduoa~u~lni~~b~uui~uun"uBiiddstmn d11irw"a 

Iu'm'nmr~dunuqnaiqoini~ uonoin~uu1sn?~r~mw4nsd~rIfl~15un~6 iiu qnXolihu 
4 

srr(ilXm~]o~mr~a?u ~~16iurwoiomsio";~~uTwvo~~.a ou'irlsi;mu uw$a~siunu 
2 2 

i~u%Yumsihtln~ns3.a n4~4a&ougmniw ~wsit.msu~nm~qo~m~~n?uiwuvu q2liui 
u 

ainzfltuz (2532) I&~I~~Iu~~~Iu dauIw7 (sensitivity) &161qoiw isra?wcaw'aBi~~qGdd 

alqalwl~ szR"nrna78~6a~bl~a 

Fe S- M 

Mn M -I 

Zn S 

Cu M 

B S- M 

Mo I 

WOJl81Wq S = Serisitive 

M = Mediurri sensitive 

I = Insensitive 

d 
Bukman LLRZ Brady (1960) ~ ~ ~ 1 ~ . 3 7 ~ d ? ~ 1 1 ~ % l ~ ~ l ~ l ~ i ~ ? ~ % ~ ~ ~ l ~ ~ ~  el(915~ 

niuasru.a~n' fmunuu?nmw'3~'uuosbda"nn'~an1ulun~udu iinn-r~uwis~rd 
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4 41 ~u"srnin~"a~ida:r~~iinis~nl#~i~rnnis~n?.uri~~~iu .arvuodiiun~iu&s~r~i~ 

uorw"aliuia-.aGn 6l~fi~d.i:ui~fl31~11bu"Uu"4d11a raiqaiw is dirk̂ &̂ qniroln~unaz~u 
doahrn3innuyrdlM"~ir~Auw".a diniua,qel~ismiuuld.au"o Edward (1971) r~hl?l$ 

v 

6'474 
ly 

na~a~a.u'u.U"~lsa JiwGr711w'a ippm.) 

aiytnin ~~iu~unrjuaiqornii~ariu ~ ~ I ~ ~ ~ I w u ~ I ~ ~ M ~ ~ I ~ G u I ~ ~ ~ I u  
w"au1n6~~niis1~.$u~ sw~t1%nu~~~$tiu1i1~~.d1d~1u~d~1orean!m6 a~~lndnluR"udn 

~iluldv~r remc ion $4 a ~ nii u s 3-5 LIB :D$U jd~~S~ds~lo~~d"~;~.w"jll 

K1dsn.a 7-8 ~~8niltiIu~d ferrous ion ~̂ ui~u&ld;ai~!n$r~!.~a~~o BGdiuiol 200 
rs Ad 

ppm. zr 10 % (Sanchelli. 1969) ii~nunusifiniQuuq~ iiu~~~u~llnii n~q? iia:$u$du 
at4 

7i?&un'ldw3n~inah 6m:un rw~arqdnii 7-8 all~w afis&~nui~~~u~~~"~~u"~if]~nf]~d~u 
n a* 4 2 4s 

LHn'lU ~lrd~l~~~~~.11i MdBdi~51~~~~~88~4~~ R ~ ' ~ U S ~ ~ ~ T ~ T ~ ~ ~ ~ I ~ ; ~ ~ ) . I ~ ~ ~ ~ ~ L ~ U ' U ~ ~ U ~ W ~ ~  

flmrnuin$u sln:oza~at~dsldvlani~~w~Lnz JU 

r~qnoala.a ~r1u.nud~uior1~ilrnor6i~d~u~uds~msm~~~0su?r11~1 $41 
-i 4 1  

Y 

dcj=~itu 1-U) ppm. ii~~nuawa~~~~11dr:uiau 9 ppm $i?~u~ui~ud 1-2 ppm, de<i%d;~ 

uinne.ria~ dn~sr?llw~iilulrdhn'ornsillinai~no.run-ruin~and.r eimruirtdsing 

niriisnluludsu ~nui~n8inhsr~usnuaz.at~nmsio?~sn"pI~~i~ndou idKivin~uiis~~: 

IdsiiiyiGuI~1 lutioui?Q~ind~riiin d1l-b~~ iiazihrln~$PJ~ IU~~~:VBU~URXIUII 

มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

i~ 



มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

dsingldiiu ~~doior(i~#diu?u~ua"fiBio~onfia~ r(il&nPr$fin~~to~$4!nfi!8 (Jewel 
a a* 

ilnZRtUZ, 1986) ~?1~~u'~~~'~~~~~4llfi4%~%1~lln'~~9~(11~l~W~~~~~LifJW~~d5t~1f~ 20 

4 
ppm. VU!~ (Jone, 1972) 

au$ijs~(i~ !U~B~IIQU dofldofa $ 4  q oiodil#$~uifino.rld 
A 2 

(Lucas lln t Knezeck, 1972) d%JltUlJ 04~ ~9l1~9~ Wfll~~Z~l~a"~oZl~ UV W lUdon'lilo'11~04 

~̂uAin<i 5 ~u~8no.nifit~~uo~ddst nouw'oauin~o 2-20 ppm.uo~&n~nlid4 (~elgei 

liar Kirkby, 1982) bj~~l?~~~~iimo~liR4liu9~o~ionl~i~~ql~u~B1 d'lln~o~~~d?~ei14~ 

l~fi41~fl1314$ 28 

aiqkd idua~~oiwisiflh$~umu~nd~~~u~na~~~u"~ ~~uaiq$nulu~u 

d?uiafiou lh bl?'TWR 

mud ~i~~wfi~~uw'~$liorris~i~liiqd~nt~uin (Tisdel uatRar, 1990) o)i?~nfi$uifi 

mq&nr~otiiifinno~s~flh9no98iuuo4idunai4lullntu?iaaHiulu ~iquta-rriauituiaot 

u~-rhunrukmulundqR ui~R~4bi~~%Qt'btknisio?q~~u~a UO~~~~~UII~EPIIUQI~UOR 

d 44s w ' 
(Krantz ling Melstead, 1964) flni~~~nulfi&~n~d~u~~n~~~u~~~u ~ Mw UBUVIT~J~B~Q~I 

4-4 
wsooun~nnliums ou~iifinaielflunsfiq~ ~mttu$ii~nirdoudi~~~uS;i~q~ luluji 

v d 
d?UltU~9nt~ilB1n~19n'~~9lld 10-300 ppm. ~ll~aud~zula 50 ppm. ~du09%1q 

n'~nt8luR'uiiwaiu~d lriu qd$ntniull Zd$~mnd$ull adlnsdsznout3~huHio 

+?inn (chelate) qd$Qnafi~~w~~~b~~~n~~ad~qo"u 
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Y 

Tisdale ILW:fi€Ut (1985j ~IU~I~~I~~I~~~~?I~B.I~~Y.~~:~~UK?J~IOT ~~0fJ?PJifl~11~4f4fl~8 

luni~n:niuiiuo:nnn.r 30 ln'l iudo~iamAud I ni3s Suh,ciiaa 5-7 

1zGuiuvn3ii.rnz89lm*u i;n~iudu~1~iir~uint~~ut5~~1GnGuu1tl n'uilftusin~uki; 
24 as 864'~ fi15J9uiolpirnziim ri7udiuatii~oinin~iufil~~n8unuanm~9uo~n'd*znau 

ri~uln~oz~ci~nz~lduod6ds:nn.u~nu~i~~n ( Malgal I b y, 1982) klPid?uim 

ci.rn:i?&nun ~u'muirti~~~~u~nm~'~~r~f~31u1~ud~:~uwpa""1~~3~~~inz~~ow"st~8iiriuou 

dn~lurnrn trnun'uii'n9~~~ t1:8~,1uir1 d~zuia 75 ppb. 1Psm iin-rluz (25271 !&I 

rn~flnln~nn'ul~n~wu-diid?uia~~r7r~~;11~~u~i (8.3 pprn,, ~iazkn:Brimlnq'st$ 
aii d 

afJd~i~duds:~uau'Piow*a d?lnol&n;nn~dud~zI~~~~n~&~n~~lna DTPA 

(Diethylenetriaminepentmcetic acid ) 'L&,~oJ 1.1 ppm. LLAZ~T?RTR~~ 0.05 N. HC1 !#6~89 

1.6 ppm. 

dl add 
ri3unoaimdidiuioliqnunhiu~ln (3.6 ppm.:) d?aim~~~~uds:~~au\;1~w~~u~ 

d4 44 

diiY-mnouiwur 0.3 ppm.iUdn~<~<Y7u DTPA ;Zn<~~i~nz~l~nu DTPA du~dinu1:au5: 
.a i d 

g~9uni.iu~rid~aiold~n~a9nadud~z~u~Pddlu~~ ~~uiidimsdlu~ulg<~.r$~n (Brown 

d;li 
L68:fl'CU:. 1971) ~?il~l~~~~lltfl~l~~d1~'i~~6'1~~~~d1R~f1'~1~dr7 l?lLd'~~~Lbdtld"1,8 $4&4tl 

~~l~~d$~dllduu~~dtl~mi~~ld&~u ilociuff9wnriodixliaiirnzildii~"Ilu~un"a n'iiilnw 

Fiun4uinqIuGu qu (sh-m, 1979) ~un~n~ld~ua~~nii~~~~~~~ci~niii ~tacidn:8oio 
4 a 

g ~ u ~ ~ ~ u s ~ i ~ ~ ~ d ~ ~ n ~ ~ d ~ 3 ~    do i t ,  1970, ; MC Bride ~irt: Blasiak, 1979) 

9- 4 tiinuudiui I eioidu%uriaw"ald: ddw".aidnt.wûaii+i~;~i~~$ ~.~in~o nuriow"~ 

~losB~r~:dIRa~~M'ir?u iRauser, 1973, ; Melgel ILL?: Kirby, 198'2) ~?UIUW~I~~~.U'UQU'MV~;~ 

&n-i?~u~~w".adum~uwo~o 40 ppm &!d (JOII~S, 1972) 

n'uinij~~i?rsinrju Gmusol~ iinr Rendzinas d3u~~t~idu~u!il#d~nQU'i3~~~ 

QU'i3d.14 thu I~u~̂ udi;rn~u~nunu~qdqz~u~iwntli~$~~~r ,8inndunmrd~viid linrii 

1ina~6uluZdnu41l.rq.r nisan nqn&dun'ituns8u vhln'XJ n:ilb.~'oyilu~ddnrmui8u 
9 2 d~:lu~riioh~Tw~oeii~~iu~wn uirn~~nuii~i~~waB~~n~u~us~ii;I Bainisnuiplu 

#oi=fu IuinGod ~~awn'mhi q~~i~un~~adul~nsili'ik~~ iii~3iue?.riioiiaasoim~ 
4 d u~uairl4'dn:d .ariduwaoinn'uidunniri;~dlr~imnAs.uq.r fill~u"'~dn7lal9uds:1u~d 

II 

uodBsncd uann~ir~Gu~~iu~iuoit~~ii~d~:iv~ni~i-di ar'sn:ZZd$n"?uiiaun"udon~loffi 

nd12n"o Kilriden~dnSalu&siq~ n4"odiuirmrlonv1aia*$19udsz~a~6lun'uuir1~n"~1d 

o:dilw'$~q~rniqB~ n:i?!8fiouaay $qlGm*nnno.rnii$i2lwn1u~nn'umn% 
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Nil 6,614 54 1 

10-10-5  +Zn  1 7,528 (14) 762 (4lj 

10-10-5 t Zn 3 7,319 ill) 698 (39) 

10-10-5 tZn 1 +?vi 7,345 (11) 719 
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SC; 
6~~as~9.1~~.ral;p16'~1 C~~MI,WOJ?U 

diw?ux~u?nqnus I~YIU~~~UI, i~firi~i? !Z~~YUT;IJ~IJB I$IITWRI~U 

Jones iln& EcK (1971) '~lsr~l~.1l~~~Lifl~.1'b~'jll71.1~ 36 

a~tyusmiia lurnru:~m~u~r!?lunra~~~i3unai~ iltiil~u.rn,~i;ndirn'uoin 

<O.OI ppm. ->I3 pprn. 'IRu~;~~~Q$zI~~zuIN 0~01-1 ppm ~~?R?I UI~ U~~:~ZI V~~B~JBI~ 

d 9 41 4 d ~  
~au~n~idarlun"uot.amn.~ui~i ~UO~MUWLDV~~U~-I~~J.I~.~~~I-J~FJM ~~~~~. M~ V V~ UI~ BI~~ LI U\~~I~~ 

~il~6~d~74~l~n*n"~~~~fl~~b~i1rr'8~ n7oiiis1ri~uneniiat~un~rilniimue gti?uilr 

riunisui~ai~\~udrnda'1A ~d$iN̂.aq~i~~isu$i~~~iri 1,afl,~1%~fl~a%~arirdszri~9~v~d 

~~u.~miin.a'airln n?amsdr:nou~~~nfiia~~C;ii~yi~u;iuqu nA$%.&ilaau~nitIa~al~~~a 
Y Iq.' 

;~sidl#msorjs:wi7 1-5 :Tnn?uuiakli ilvidild~ial ,li16iwaiwsittu~~unai~~n~odou 
-4 

lnlmiddid oio%.a~ae~~'X~~n~~~lp1 TBO~~~I~W:Z~~IOLL~J~~~~~~~I~LI~F~ ~~V~I\~?BURZ 0.3-0.5 

ld ' 9) 

diw~u'ui~~~dunsn~uilsr iiudmiinn~oata-ioanrirriu in\liuqu~duGvi~nw.aln %lirYlq~ 

~am-i1ddu~~Bd<urtn"u~6ov% 
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1.2 ptuiq-r61lum-5luson ~ilu~nnquC;ira~z7"ua ~nq~o GJV~"R~I~Z"U a 9 
B d 

dimaunshu aridui~snmpioiudo~n~uioindimsain̂ns:nis usogluiqiqo:wuuiiw 

~lsusn.rirn?n miuiq~a (1,168 I U~) Q ~ D U i1.008 tuW51 q~lnujnt~UYiuiin~nim 
J ,, .' 

(1.642 kuflr) ~ioniqn~??diih:$b l$i?-ta 1u~i~il~~t7o~i~~~l~qbl~1~ia~~?1~ 67di~i1.~!11ii~~2 
I Y 

u'ou nmuiiludsiun%du~i-riniid.iwd.rvo.rnaG irriiu~~dssrdimouns~~ns hlstvinr 
=iw 4 

oibodidudiu~uuin uonoin~iuin.rq~ndiaui~ii~a1~i~~~U'u~~Qi~is~6u~in.ruiinwm~ 

ILH'.~ 71~~~nsz~nns~u1uodA31d iniu lr iiiiu (872 1ua5j IU~~IL~UR (740 IIJW) 1911 

wids:q~od (683 4uw ila.~uiwi&3iu (173 1u.s) i~uiiu 

1.3 g~~iq~61unziuesn1dp14'1& iJugn iqrAiuq:-iuoonuor dlbnebiiu 

u5dsi.r ~uannig.rqni~uduo~~~uaffa n~ 4 (1,003 iuas) d~uuam$u~iis:u'uiinii 
1,000 iu~s a41d 1'3ju SP~I$~III~ (231 ~~1~13) ~SIIIY~IIU~~~I (702 ium) i6~i~uodnd'a 

24 Y 

(850 mas) iuinuo 11ni (595 iuasl I~I~U~IWB ~di~irri~~u~'l~n~~s~nji J~ULYII 

~nr'urn~nnulkn.rn~l~~u~siu~~~~dstuii 52 nxi ~ui~uuiL~eldi;dszvinsoi~u 

u~n~i~undniiu~iaoldu 

2. nnda-rllazliiunin~un~,-r 

inu"o92; wuludimninlurm6 d1moimo.r s~u~-rploumu"e%srdi~nBi~uu:dsid piq11 
1 44 

Anai;un3iugadnunii 1,000 rums i~lj-roonlkfJu 2 n4s 

2.1 ?&-rit~zliju~ri~iuin~'d d?~l??$o~ludii~7~a"alurr6 8onividdi~g 

ldu ninu (744 iuns) ni%ilmuiau (5% iws) i?nqTua6 (632 tuns) 
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(272 IURS) I~IIZ~UI$~~U (591 IUCI5) I ~ U ~ U 5~~il~~ukU~~d~~i'1~~~fl~~uwS;tiu~~~ n' 
d. 

dl<tln'sriidiiinl-hu V~IHZIT~O~~O 1~10iflbimev1~~5:ni~ ii#2diumd~eunm-1q~e~ du 
d Y 

94 P) nIusluam:a"Paoon~z1"~~.1n siia~3ibd~lni~at1~~u~dni~i~i~p3ria~iiaa~.~ua~r7aYPla~u1n11%~ 
B 

riut~uld~idiinawullu inmunu-1 

2.2 nn~iiwninounait d~u'lwfid18uiûuni~~~q~1qr13~0ii~e~w"~ld uen 

nii~h6~!&iri niTu'~3u13 (582 ians) m-,rnada (207 1~~5) I.UIT?'~U~U 536 iumi) 

i911n4ZU14 (750 bUfl5) I"UV~~I~IWB~ (405 1lJWS) i911~~041Mi (595 LlJPlS) i9~1~1~3l~ 

d :r 4 
(529 iU.5) kinzqiul (297 mm5) iiluzu u~~~a~~i1~um5iusz wii~qui~i 9:ijdlii 

d18q lnaw'iunn~umu I di1{16&1 TR U~ N~ WI UP~~ U~~ 1-1q~~~du41uiiua 

n:-7ueonw:5unn 

s. nmdmudw ifludu$6iunziunn̂uo-1<sHifi fisauniqu~undn~iu61~ne iiu 

~~3t~lji~?llt63~?Vl~l (Geology structure) ~UdU~lUd-1df ZIIBUISUTRSI 

n3i.rmi.rsrG'inuiuo-1~-1~.13'~w"uqTaan dluln~iduw'u& inuGaiq=i:ni1-1 in~iion8rl 
C 

d 
n"sw?iwa%uar (65-225 {lug ) ~FIO~ %U~~B~I?~~ W~ W~IY (~horst Group) Gnanwud3u"l~ 

~~ G~ wsI~J n̂uwm~ilfl.r imz8un'umu 8m1 8inidu6vnn a&ninduiin4 
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FORMATION GROUP 

Qa Alluvial sand, silt,  clay of Recent flood plain and lacustine deposit. 

Qt Terrace gravel, sand, silt, clay, laterite and hteritic soil 

UNCOMFORMIT'Y 

J, Brownish gray to grayish red, massive thick bedded PHU PHAN CRETACEOUS 

sandstone and conglomeritic sandstone with grayish 

red to purple, thin shale and siltstone 

J, Grayish red to redish brown siltstone,shale and SAO KHUA 

sandstone with greenish gray calcaleous siltstcme mottling 

J, Reddish gray to olive gray to white, massive, clean, PHRA WIHAN KHORAT 

sandstone with cross-bedding and brownish recl, slightly 

micaceous shale and siltstone 

J, Predominantly grayish red to purple micaceous, 

shale, siltstonebwith greenish gray  calcaleous siltstone 

JURASSIC 

PHU KRADUNG 

mottling and grayish red slabby to massive niicaceous 
1 
sandstone with plant fossils 

TR, Grayish red to pale red siltstone, sandstone, shale NAM PONG 

intercalated with conglomerate and pebbly siltstone 

TR, Mostly  brownish-gray to gray  sandstone, siltstone, HUAI HIN LAT TRIASSIC 

shale  slightly calcaleous, dark gray limestone, basal conglomerate 

UNCONFORrn 

PTR Rhyorite, andesite, tuff, and agglomerate  moss-bedding PERMO-TRIASSIC 

and brownish red, slightly micaceous shale and siltstone 

UNCONFOMLTY 

P, Massive,  gray, crystaline limestone, thin bedded dark NAM MAHORAN 

gray  limestone chert 

RATBURI 
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1 4 9  

1lff~1~~~J~~R6~1815t14?~~~~3;7~ ~~l~fil~ltl~~~~flldB~~Pl~MIllDRn?R (Perno-triassicj B lq 

dszaJ1m 225 ~1u3 

~lin~udu~~iiel~rtiiii~~nuarli-rniuŵ ~~~at~ a$urlnido$ii;uu jelq 

280 81~3, idun'u4udszmnn'udu im~ZGuAindzdufl.11 fiuufi2mldnqiAu~~ii$rtlu? 

dtilm8i~~~~ds11 ~IUR:I~~~'UB.I~U~PI~I~~ !ydo~~ldl~t~01no1~6iii!iti~i\nu~~1~~~~ 
Y 

%u?Jogflui~4G~o 

1. qntdeiliiuu (Nam Mahoran RLatburi : PI ) 

idun'utfiio1~i61iiri~~~o~rbniaw"~1~l~n iioiqds~ill~ no X1u9 

1luridnGouluPinvtu~~ivi1~~q dsza~ia i iid~u7~~rumounm~~iaz~lnuldiun~dimoiu'u 

azdn~ Gu~wui~uGu~uiimi~id~~uiuiipdu jmassivs, iia:ii~um~~7~Je~~u~u~bM1dpd 

di ii~zAuAiniimrndzduiqj 

2. qpl'ln~aeaih (Triassic : TR ) ;eiqds:uinr 235 huq iiiaoonidu 3 
4 

SZtJtflB 

2.1 Permo - Triassic (pTn i bn~~~~~~~du4~~riiid~~sn'~'ls~a'1an" 
Y a4 

tanz4louZl.an' uotl~~ln~uu~unupnl1~d~Io;111"~il~! 4iaz44eiiTna4~11smd:du~~6~~ wu 

uinari!nqidu~iidriRu2n̂o rn.al6qnu a~r dimsiu'uu:d5i,a 
d 

2.2 ndauWuain ( Huai  Hin Lat Formation : T,, j ~~UI?UYI~?I@~OU 

i7uplnsi.a dsznou&2i?un"unsiud~imninlliriilni aa'utiuN̂unsiuiidr41i~zI?u~uni1~ 
Y *  
w 4lv 

~~~~J M~~cH~~I~~~"u~~ Gu~I~~~YII~I ~i~:Guti~~~~~~~~~i~nod WYSJ?L~~~~~Y~IY,~US~~~~J I~JI 
Y I  d d 

ydnzTb iinzn~nY?u$.iw"3 ~~id~~n~@~n4t~~lde7"l~dl~i~~~,"d5id dimoiqns~ nn: 

dimaui.rnszvju 
.) # 

2.3 ndau~pari1ws.r ( Nam Pong Formation : T,, ) l~u$u%.l~ld~F? 

uoqqwSasi.a 11s:nsuhv~unsiuii~~a~i9nidu~iw~~~im~Qn TauiiN'u3umuiin:ffunsm 

uurimsnn~un'~11is~a"~ui~I~~v~~Guwsiuiid~ wuufa~~iin~~~%nbn'ul.ypd~uw"uaia 

3. qngtlm'in (Jurassic) iaiqdszmm iso hu3 iihnanifh 2 szu:r?s 

3.1 MU(~UAP(Q~~Z$RP (:Phu Kradung Formation : J1 ;) I~UGUYR 
d * 

Tnsi.ans~+un'i~q~us~qn~4isniin ii?aedl$!~u:isaws:'ims rruuinru~iiriwir4n:iinu.uoa 

&GuTiYdaddrzrlu (anticline, iIgtin~umsiih d~znou&av~~un'umud~iw~duinidd~iia~~ 
Y 

w d=4 

xiad iia:iGunsiu~~~~~~m~~~~ii~aiimsnn1"u uoil~in;ld"uu~uniin~dui'y1~~1o~biiuW9u sau 
4 9 

o~nuplsiu~dlurnnuiuiiiuodlui~o 
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1lu?ui7nin~wu"a!dl&nidimolu'u~1zdsiq i~ngmrnaulheidimei.~na.r slu&wulflu 

iiu~li~u~$dimef lu~d8x.1 

3.2 wd2tl%dw%Z?l4T% (Phra Wihan Formation : J, ) 13U<uV~ 
- 
~nsi.a~daad~uuu~aro~~~n~inn~n dszr1eu~2uiAnuiu aq~un3iaffmin'ouidwiqnn.r 

dukrnou~Gtl? ~inti;8.ui~uam'un~e~~1~n"n~iu~uw"u~u~iu N'unsiuil(lrfl{i~iadulinr 

n'uiniii&ulu&1uolsi~usour7flT~~ ( fold) I?Ju&~'uTxIs~~~L~u P iin-iuf uldrqd 

dsqunnu (rynclinej IIIP~~U~~W~~WU~U~~~~)YB:~U~UTX~J~~~~::~P~'AJI~ iadradln~ 
A 

i3uantnr nuyn~i~un'u~?ns:i% ~du ni.uinunurla.r nids: j niuYeu ufnrunssvhn 
d 

XXJ~I~I i~a-~niin~oliiu?~~uno iiunni.dinliu luniimoi~na-r unnsiniuih.lau 

lu~~1u7biinakM9uu:d31~ 61~~~~3o.ri~a:~11~~1aul~*~a~adi~no~n'iua~~~u 

4. qnnjltnlsua (cretaceous) ~du~an'ulnsiaSin'euru'i~'zwi iaiqdszala 135 

flu7 kl~~4~8t7?&fl~ 2 ~Pd3~8b 

4.1 ndau%dlai~qi ( Sao Khua Formation : J, j iflutllila~uihiiid 
# 

-uoqwdi~a3un d~:nn~l8~uGunsiuaid~ N"u~uniu i~a:~w"ww4lu~6~@~~~3~i~~1~~1~1~11ao:u 

IIR~ n~ur'iu~un~i~iidd~~:~~d5:s~od~ud~~im~~ou1dni.r~~s? ~~dunaivdiiilaro\~ 

Cdninfarylan isiu lu&rluru:~n'ulr~~r~~dd~::~~u wna $G'~v~inutiiun:iu~ri~~ 8~~ 

h'-rui1di nouinûauaadima?\~y\~~ ~rrltu?~~r~~z?u~n~?u~~~Ud~~.ad~~w<n~~~ q?an 

WU$U~~N$ Iu~v~ldiinou~5!wu VI~Y~S:~~TB~~R~~~"~~~ W~"R~~~IY~~SD~ ~RSGR~ 

liaziau 

4.2 ?4d?i?~~Ul)~Id ( Phu Phan Formation : J,) ~sURUT~U 

urrr(~slnrq~Trisialuynn4adun n~oi~uGuoiylniqnus.rkni~ŵuqlnn diznau 

~au~nuiuo~~umsiv na~~unsiuduM'unsafluua<'~1t7"u~un"uc11~ n'unsiui~a~~~im 

du~iu7induua.ln'~duvoJy wu~i~iluu3almnfi.r u~l~fu~iu~mu"sln'oinuii~oldlu~~u~ 
'Y 

tiuurnuw'uqTannriuGn dim~idnnd ouo"~lwnQrni~iwasy4oi ~aa$~~iidi~uu?~aol 

i1a*i~IudlinoiGua~:dsi.rA3tl 

5. qnn2~maiw1jl (Quaternary) !ilunzno~qfllnu'~n iilnqd5ruxu 1.5 hu 

3 viutlu~unddi~yau~i911in"~n'n~olz~?~d5:iviuu lsiu n:w~7~iilii ~.liu+i:nau 
d V  

~Jvh uazwsiu~in'~ud.r Iu~u$waicliili-r 1~i~senl4 2 u?nluf;a 
Y 1 

0 49 

5.1 ~1~~n~i~inln~oiflni~w"1~0~]~~~~1~nb~qn1n'l (Alluvial Terrace  of 

2 2.4 
Old Alluvium) ~~uwunvqgiia:noudi~iQnI,6idsxinn n5-m nsiu ns1ulid.r 
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bnoinno'5lusou 25 3 szniid n.n. 2494rnl8 iiqrunpûia$unn~Bds:uia7d 27.2 
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1~~or5oi~djj~ui~'ulumnu ils6ffug30i~q8u lion dinoim8 qaq 

z 1wu~~u'ds:iwn4na"ww"~~lan wns,rix.i I : zso,ooo Oiu-~u 4 s-115 

3 1i~uCt6u$rn6w'v~'Inn .uin.ji$m 1 : ioo,ooo diu-ru 5 s mr 

Sd 0 
asai~G.tdni53Gu 

.I 

1. ou"pdrn?auni% 
da d 

1.1 rnm~tlu~nvi~o~aldo~iu ldnu?,iuuib.lurn~u%~ItiM~~n5l~d~n~i3 
- 
In8 T~viit~lni;oyauinm~ms-ijJ~wa"~ narsiunurnsdis~~~u~~~~n~uw"~uui~Su muisti 

aTdycliiudi6q~mvm~n~1.%'dqn~iaTw~n"uuin'~8~~d80 yaSumiia I (~m) ~ ~ N U U 

f~p) NI~RI (~d) II ~ ~ U (MS) q~lsf~ld (utt) t<iuw~rrnu (KS) 3~uli~ (Re) Inma 

(Kt) i75'il (Suk) $196~'6. (Hc) ~b~IbB19 (Mt) ?I?W (Wn) ~ ~ ~ 9 5 1 ~  (Cr) WlU (Ph) 

H~~ U W~ U U~I.~~ UP~Z~TI~ W~I @I~~~~~~~~" U (.kc) II~LH~~UWIUVB~~~~DIRIS~~BU (SC) 

'3 

1a1 Ta~uLniiiiri~15t~iuo~~uqndibnovad ~Yn%~Ytq~an o~muisotlin umqnt~7u 

~andi~!8d~:uia6ilnaaz 6-7 "qsu 
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1.2 LRyuuiluueiun lu&nvnsnslu#u$l6~6~~eiidiiu inu~urnud8u3 

riubnvol:rnswn'~ waw& nisC~nis6u nisl&iju ~mnmsl&Su ilqmllazqdassn 

1umswn"m $1~3~ 75 YR 
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2. ooniffu~~oeii~~uibaz~un~~ld~n~lm~n~ i.~. - W.R. W,H. 2539 

P WP 

3 imsi~i$o~aluXo.rd~unnis L%J.U. - W.H. PV.H. 2539 

4. imsirliwadM~in& nmsibrlnau'm W.U.-U.R, w.a. 
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oinni~~nlndi.r~om~aon~p1 o'nuaa~n~au~~uo~~u~aoiia~~&~nv'ia~w~~u 
v v 

dim s~ia~uoa~awimw"vq~an mu~!#ai.n~wurii~um~m~~u~a~~ia!~~auw"air"~ 64 

24 
Zaotiia 1dol#ioin'al.roildouan'p1~niww~md~n iifo~u Biiu 1fl~mFiauoaiu imzn"nvar 

nnl~diiuluuaz~~'u6aoiiaa"u3oSGu niui'1ni~u~~nnislh~aom5a~no'ulu~~Biazn~u~~ 
w 4A 

SU LWIDIXL~~~~I~!#~RIQU.~~U 12 R~U~ R R U R~I~ 

d 
1 MS MSIY SL IOYR~/~ ~iilpnn~u~w~~~dou sab fiadia halw~ 

23 MS I L-SL 10YR6/4 iimi~du1~8oadou Sab u'ia u*-ra%w~ 

45 MS I CL 1 0 ~ ~ 6 ~  midu6mindou Sab u'ia &a%wm &a 

62 Ms ~~IYAU L 10YR6D ~~~U~IPII~~FIU Sab v'ia%oum 

* dd 
oinm31-r$ 35 ~urnrdnvin~uuo-ry~~u~~~nid~~n~di nmw w'unaal4d;~sn 

% d 
haTn~lu~ogY"uduwum~i~ L~nSulilu~'uiaudun5iun"a~u.1audusutMiua BluSdi 

loYR6fl- 1OYR6/4 ~i~u~w~~u~miduiiiprlind8un"~iiprl~adui~b8~do ~fl=j9flfla(109 

Suii~nuol:ldu~ound~~w~eru iinva:rn~l~~~uliulu~~~~uS~ad~nu'ia~~a:d~nw"~!i~u~ 

ibu diaTrr~ hagla Oil p~uiin5u~aui~~u~~<~~nalulHulz~uuOad~udlM5"p1w"% 
~nrv3n'o!%flu pas, N-VP, PVP im: 
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3 Hd ~1~1 L 10YR7/3 ~1~11tld0~~llfl Sab $I~ WF~ 
v 

10 Hd JlU SiL-L ~ OYR~~~~IB~I~~ OUUI~ Sab &a%w@ 
v 

11 Hd 9111 L 10YR6D inidud1~11ndou Sab &a%w@ 

16 un nu S~CL 10YR6p3 iHii~~tl~~iiil.~n Sab 417 $I?~NR 
v 

3 1 utt 7lfl S~L 10~~6/3 d19111tlh Sab $I'~~%WR &Ji~.en"o.j 
I) 

33 Utt Till j3.J SiL-SiCL 10YR6/6 ~~~Q~d~dl(11tl Sab 4'12 

54 un slu(u SicL 10YR6fi LHRIO~~U~P~IB Sab &a 

13 U W~ mu SiL 1oYR6/6 in8odu&ala sab {la Bialw~ 
I) 

36 USrrp WQU SiL 10YR6/4 dl~l~d~iHiiQ.ldQ~ Sab 
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36 AC 5iujuA.rii S~L-L 10~~616 ~n~o~du~imin sab qiila%w~ 

40 AC 5iujud.rii sL ioy~m iimiP+@ Sab ~~~T WFI naunher 

52 AC riujuh6 SL IOYR~/~ LWBOPJU~I~IP sab 'f12Tw~w"n 

60 AC 6?46~1 L-CL 10YR6/6 LlndUilil.lPdOU Sab h?lHR 
v 

63 AC5111691 L 10YRBI6 6~809dudimi~l Sab 4'12 #iaTwm 

~ld5:lna nuiua-rii SL-CL inidudmindOu-in~8qduii@in Sab hl rjillll~ Cn 

17 Re ¶l¶.la.3~ SL 10YR6/3 ~iifliflh Sab 
I 

20 Re RBU SL 10YR6/3 dl9r1l&R Sab &~%HR 
Y 

28 Re R8U LS 10YR6D dlFll&R Sab u'727w~i 6' ~ 

34 Re SIU SL 10YR7p im1d0~ Sab $13 $l?lHR 

51 Re 51¶Ja¶J SL 10YR6/4 ~lml~dULH~lO4dO~ Sab h? UI-JTIIR 

dld~zula ~IU~U-RBU LS-SL ~I~~QR-~MI~OU Sab $13 $l?lna 
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9 

5 Ks ¶Ill SiL 10YR6B ~18111k3qR Sab ~ 1 2 % ~ ~ w'n 
u 

18 KS slu+~ SE 10~~616 ~ H~BS~U~JI WI~ Sab 62 
9 

35 KS ROW SL 10YR614 ~~I B~I~ U L M~~ O~~ O U Sab <I~TWR GU~I~Z M~'~ 
9 

6 Ks ~~nlrrrln&deu#iQ'd BOW SiL 10YR6/4 dl~lBd~6~~~Jd O~ Sab {I~TMR 
u 

47 Ks&Tm 711~iu L 10YR616 6~~09dlJ~lWltl Sab $13 
- -- - -- -- - --- 

ii~~zu~tu nurju-~ou sL-S~L ilfllR~R-LHtBqdUila1B Sab <I? riari 

7 
v 

38 ~m JIY~@ L 1 0 ~ ~ 7 ~ dimindouuin Sab $12 <ialalw~ 6'n 
9 

55 Tm TIU~U SL 10YR6/3 dl911ln~@ Sab #la 41aTw~ 

didrzuiol siuzju-mu SL-SL ~I~I~QR-~RIP~QUUI~ sab #12 ~ ~ T w R  
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I 

I 
v 

14 Tp ROU SiCL 10YR6/6 i~nd09d~d1911a Sab ~'.I~%wR 
u 

15 ~p ROU sic 10YR6/6 twnd~~du~~~rlia Sab &a%wa 
v 

22 Tp YIY~U sL loYR6/6 IH~O-~JU~IRI~ sab gJia ~I~TRR I !  1 

u 

30 Tp ¶Ill SE lOYR6/B i11Rltllj~~lI~09 Sab &a%w~ 

I 32 ~p flu L 10YR6/6 iH~O4~uiim1n sab Vwn 
~ 
I 

v I 19 Tp&Tm R8U L 10YR6/6 ~ H~ Q Q~ U~I WI~~ Sab u'.~lal~k? 
I 1 

25 TWT~ SIPI L 10~~616 im8osdu~isnn sab halwa 

61Js:uiol nu-mu SL-SicL m8osduiiain-~iRiadui~~od sab Cia h T w ~ lflwn 
4 ad nnmi31ci 42 Iuni~i(n~in~~~S~~i~wu~d~~n~ii 
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27 Kt RQU SL 10YR616 LH884dUlililPntl Sab h2TllR 

39 Kt ROU SL 10YR614 ~IilRItldULH~OddBU Sab $l?TnR ijUdid:nth 

42 Kt ROW SL 10YR7/8 bHnd09 Sab ~ U W UI 
v 

50 Kt ROW SL 10YR616 6nndzlqdutf1811n Sab 'UY7'2'lYlFI 

49 Kt&Suk ROU SL 10YR6P ~lBllB&~ Sab . GUdlfj: MI% 

61 Hc ROU SL 10YR7/8 1HndO.~ Sab ol"wdld~H& 
v 

53 Hc&Suk WDU SL 10YR614 i11~11tld~1~nd89d~~ Sab $;I~~wR 

58 Wn&Hc ROW SL 10YR611 lM1 Sab $13%w~ n82'au 

59 Wn&Hc RQU SL 10YR611 IMI sab 4iaIww 
v 

64 Wn&Hc 6h6TIl L 10YR6/6 L W~~B.J~U~I WI~ Sab 
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37 Mt ROU C 7.5YR616 AM~~QS~~ULIRS Sab ~*BUMUI 

56 Suk TIV SL 10YR614 ~~snndumn'o~dau Sab $12 
Y 

44 Cr ¶Ill L 10YR614 'di~~tld~i~ad~dd~~ Sab $12 
v 

46 Cr RQU SiCL 10YR61.2 iniflu'd~nindou Sab $I?%WR w"n 
Y 

43 Ph&Cr TIY SL 10YR6/4 ~IB~I~~~UIH~OS~OU Sab #la 

n'idszu1~1 sill-~ou SL-C tmtlUiln1ado~-i~~odduii~9 Sab #I? dl?%wR Cjn #BUHUI 

'4 
ainm.iim 45 I U ~ I T ~ ~ ~ Y I ~ ~ U ~ R ~ U ~ U ~ ~ ~ I X A ~ ~ ~  q~su~idiim F~UU?~ 

4* dd d 
4[R8~1%951~1 N~?~~S?U'UOQ~~R~UWIUIA~~~R~U~~~~~T~U d Tl~~~l~ Y~~fl~1~ w UP~A~U M 

44 s 
.ilIld9ffRQU TRUU~;~RUA~USU~?U~UMTIU~'SSUIWGU? %Ujln'l 7.5YR616-10YR6R 

i~u~iwn"o~duii~~o"~d~w~du~~nindou %nssn?1lsuossu~.~'n~~1~~gu8ou$9in~glu 

iinvol:m~14~iiulu3~~~"~3~ dgn412 $i-ifn~ rin im-,G~~~nrii va'ud.iu$au~B 
w 44 

~̂ul&~7iiun~u~a7uinu7:nuvo9ff6ua07~~"uw".liin.i~~n"ol?R9~n~ 

~R&4Ai~iifl9 P-Vt, N-IIm, F-IIn LIi3Z L-I 

~Rsldfl&I P-Vt, N-Ds, F-IIn iit3t L-I 

qlR~~A~PI937tJ P-I, N-Vf, F-Vf LLP: L-IIf 

~~~u~~uuo~g.~~uwiu11a~qfa~~i3~~~1~ P-I, N-VL F-vf im:: L-nf 

29 SC L$91$17 CL 7.5YR7/6~~~09d~~689 Sab 

41 SC iG9i917 L 10YR611 iM7 Sab 
1 

48 sc ~G~LVI SL 10~~614 diniadui~ad~~d~u sab u ~das 

57 SC AG.~IVI SCL 7.5YR7/8 6~ad09dldl6R9 Sab 
- - 

~I~TZBJI~J~ ~$96~11 SL-CL ~ M~?FI~~ MLLR~~~~ MI Sab 
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* 44 d 
w'uqlnn d.nng~i~dg'~uiA'u~~un~~diunni~o'~n~~~~ (p~ = 6.1-4.9) IuAumw~11Ju 

ns~~~din~nis~u~donm~aiu~~un~~81~6~nu'~u (~.~.dszlnar 312-468 caco, nn,/%) 

d?u~ao'un'su~~~i?u~~~~~~u~ngl.n"~iu~no'.~diunai.~ ( OM = 0.24-2.27 % ) fii~nuiiu 
d 

ui?~~vd.itgu~n~lfiuii~diunai~ ( BS = 59.81-69.98 fil~?i~9~~nislmn6dn~u11~~~ 

u?n~ikdiunai.r (CEC = 5.24-20.63 rne1100g) ~?UIPY~O~Y(O~H~~~(U~T~TU~~"~~I~Z~'U 
d &?hq4 (P = 1-143 ppm.) diulgl'lnlmPTi~~~i~~nn~d~uu~~~i~z~u~io"~ ( & 35- 

215 ppm.1 ~ U ~ ~ ~ ~ I ~ ~ S D ~ I ~ I ~ S ~ U ~ ~ I ~ ~ ~ I  fiuao.rpaun;aiai;s~~~naiuq~unu1d~Q1" 

d1unni.r rniiiu"n~o1ndiui~~o"uw"sua"wq9uA'u~lu~:~u~i ?h-a5rlini~diud~4~~flv 8x1 
-4 A 2 d.4 e 

nisl~~un'4u6qun:~f aJ@I NPK ~~uin~u6~0llliu~n~n"wv'1~'1wm ~IW?U~UIIU~~JRU 
4 

ifJun~~4uio ~a~ld~~i~oun~:~u~i~wI~~.~~~~~uldduw~ua'w~i~nzln'~u J~UIP~ 

I401oo js:nii.r 300-soo caco, RInnbpioli o~~~unism~u~nmouiiwumi~in~~~~n"~~~ 
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9 Utt 5.2 780 1.66 58.56  11.20  14 32  (9) naI9 

16 Utt 5.5 780  2.57  66.30  17.28 34 120 (12) nflI-4 

31 Utt 7.2 1.12 82.76 13.09 11 110 (11) nn19 

33 Utt 5.5 624 1.25 63.61 13.19 22 38 (8) n~1.1 

54 Utt 5.7 624 1.46 64.19 12.46 27 135 (11) ntl1.1 

13 Utt/ Tp 7.0 1.42 85.77 11.20  58 69 (11) n919 

26 UtUp 7.2 1.22 86.29  12.04 23 68 (10) fMI4 

d 4 1  

nniq (CEC = 11.10-17.28 me/loog) d?u1~11(ond0fad~fiud~:1u%u um5rFiUdiunniq 
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~n$'odlu.izhii (CEC = 5.6-16.86 me/loOg) d?uiad~n1(aiaiinzFw~~nni~uuddi~z6u 
4 a 

~lkq4 (P = 3-52 ppm. , K = 21-97 ppm.) W~iue,ri0isuiniWsaulIda~h6u~fiaiu~Ru 
4r 4 

auys&o~Iumasilliunniq ui.rnunfia3ld Judi~i~nu'~t~ 1lddiuia6udua"~~1uR"u~i 
4* d 2 dd4 

uinnartriy nnun uonainiuaas~ii]u mx ~ W~~J~~~ A U~ Q WI~I U W~ P~ Y~~ UI~ mK ii 

fii~aiuduhkud~~~uan~~S~di.r~id-ldiun (ss = 30.72-51.17 46) dinnughms 

a 
3z~i~k1 (& 18-52 ppm.) 6.r~uiu~~Oi~ain1n~auttdad~in~di 
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44 .. . v. saa . p~~la, L:R. (MI.,~J) OM.. . BS. CBC . . .'P ' # rz6uaaiuq~i : 

la. $ ... .  . 
rnwn +piiu H~O. C~CQ, s. s ' mq00~ ppm; ppm. BUI$JD~ ' 

ainsn5i.rd 53 t~0i~i~ai~ulj~vo~n~ut[~6uw'ioia.jd~in~<i d~5?uiSuii 

uua~hn'ou!dni~t~un5~ 1~ddii~un~mQb.rn5midnu'ou (p~ = 4.5-6.5) d?uianaiu 

dioqnis Juijtiiua8nJou (~.~.d5~ulol 312468 CaCO, nn./li) diuia8un?u?~l~iidi 

?*dl (OM = 1.18-1.56 %) di~aiu ~usi?#~~d~z~~an~iS~ii~o~Iu5z~~diunni~n".~~~ 
d 

(BS = 58.86-76.11 %) (iinaiuPlum5~~nnidau~d5zSuani~ (CEC = 8.38-10.4 rneIl00g) 

diuiolvloavloin$t9ud5zlu~u"idi~t5uq~ (P = 61-178 ppm. ) diuialniimni4uu$ 

nnnud~urr~&n'i~t~f~~io"~~~ (K = 50-140 ppm.) 6~~utd0S~i~olini~~au~t#ad~in~ii 
4 

I unnuq~uauysdo~lu~s6udiunni~ t~o~oindg'iiiuiR'ut~un~~t8nu'~u 

rnolu'dii~ubinqlai~u nJo~i~.rnirldoialPi~du~d~~u1~11 300-500 taco, n̂lnnhioli 
4 w I 4 9 

idna~lhmslh1~Sul~utw"u~un~uaaftn~ldluiiulw'uinvu iw5i:ud5uiolii naznarld 

~ju NPK 
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8 Tp 5.8 468 1.59 75.23  13.19 109 115 (13) q9 

14 TP 6.2 0.71 77.37 12.98 10 40 (9) nniq 

15 Tp 6.6 0.58  84.29 15.08 11 63 (9) rials 

22 Tp 5.6 312 1.52 63.51 5.97 188 250 (12) nais 

30 TP 6.3 1.39  74.44 9.42 54 38 (8) nais 

32 TP 6.1 0.71 73.21 7.43 108 59 (8) nais 

21 Tp&m 6.9 - 0.88 61.80 7.43  299 480 (10) na19 I 

25 Tp&m 5.2 312 0.85 64.66 8.48 6 35 (6) 41 
*~ 

iid~:uia 5.1-6.9 312-4.68 41 nais 41 naiq naiq naiq I 
oinni~isit 54 idoGa~~~linulj~~o~n~u~mGu~~~wuu HU?US?UUD~~RGU 

aiqwuullat't~~Guriiaiasd5in~<i dĝ~?u~Gulilun~~iiin"s~ifiunai~ (p~ = 5.1-6.9) lu~ul 

dun~mdiotni~~u~wdonm~1~1u~~un~~sJ'i~~dnu'0 ( L.R.~~LUIPI 312-468 taco, nn./li) 

d?uia6un~ukg~u~u~di~t6u~i (OM = 0.58-1.59 %) di~?iuiu~i?#?ud~~~u~n$ilu 
d 

di-ro~lu~ntu~diillunai~n"~~~ @s = 43.41-84.29 %) d1~?1~~1uni'l~1an~dauud5:~uan~i 

n"sdiunais (cec = 5.24-15.08 me~loog) d?uitu1(on1(o~nilau1~5t~u~U"11a: 
d d 4 1  W Twlma~~uumimndauul~ufii~~~iBi~t6u~1~~~~ (P = 6-188 ppm. , K = 35-480 ppm.) & 

~uldoŵai50nniw5?ulldadTinQ-6in~uqm~ud ~~1?iuqmuauy~dilurt6udiunai~ ad 
8 d 

6do.roind?uia~un"5ua'n9~u8uil as~?~~~urhum~~~un"5ua'n~as)ad1u~u1#uin%u 

Mf8'ou&1dqu NPK ~~O~~UR~~H~R~I?T WR#?~~ 

01n~n519d 55 1do~a1'1~1iau~~%osn~~~~iiu~~151% H~?u~?u%o~~R~u~R~I% 

imtpGun8nd5ing-61 d~3?uiGudou#is~~un~wO"mn"~n~mldn~~u (p~ = 4.8-5.6) i 

n~iud;osnisdu donm~?~uliluns~sJ'i~~dndou (L.R. d3:uia 156-468 C~CO, nn./li) 

d~uituSun'suin~luiiu~~uin (OM = 0.27-0.81 %) ditl?iuiug?#au ~~:~uan~iaudiq o$ 

lu5~hi184~4 @S = 30.80-77.06 46) ~?1~~1~nl5ll~lnld~~~d5~~fl?n 
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ty~IEJTEUIUJ 4.8-6.5 156-468 dl nais 61 na19 61 41 

(CEC = 2.20-7.96 me/lOOg) ~?uIo~~B~~o~~$$u~T:F~~T~"~~IT:~PJ~I~"~~~ (P = 3-41 

ppm.) d?uiollnima~4uu$~ian~d~uu1&~1fi"~diunni~ (K = 9-65 ppm.) k;u~Ud~ 

~ni~o1rna~aavosn~~1~m~ud~~~ad~1n~di S ~ ~ I ~ ~ R ~ ~ ~ ~ ~ ~ B ~ I U T Z G ~ J ~ I ~ug'on?5 

~~sr*i~n~sd~ud~s~~gs~u~mun~~?d~usJ'~s~a"nw'~u dszuiol 300-MO caco, n?anfu'uio!i 

im:n~~Id5uun4ai~lqlpl'uin rr3'Buriu$unn?iqu NPK ~ WIO~YIIUPI~ W~~+$'~~F W~X~~ 

61 HC 5.7 3 12 0.91 83.02 4.40 5 9s (9) nais 

53 Hc&Suk 4.7 312 . 0.20  56.32  3.14 57 38  (8) nR19 

58 Wn&Hc 5.7 624 3.32  67.82  11.41 5 130 (10) n819 

59 WnBtHc 5.7 468  1.32 63.80 26.59 3 59 (8) naI9 

64 Wn&Hc 4.9 936 1.83 56.80 7.64  5 63 (8) nW19 

~I~TEUIQJ 4.7-5.7 312-936 dl nais nais 41 na~s 
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an 4 a'a 
nnsli.ii.rif 58 ido~~1~~nnmu.a~idu~~a~n0~uo~~uwa1~i6~~oud~1n~1 ! 

~~iiiui6uciouIdni~i~un~ma"mn"~n~meliunni~ (PH = 4.7-5.7) d5~1a~ai~Aa~ni5 JU 

m~oa~naiuduns~diunnlr (L.R. d5zaitu 468-1,092 C~CO, nn.& diaiao'uduimq 

!dl5E~~p/l&dl~~~l4 (OM = 0.07-2.61 46) di~aiub~~ai7iaud~:~uann"~u~i~o~1u 
d' 4 

intuwshnqqq @s = 31.37-76.39 a) na~u~lum~iianid~u~d~:~uanid~~:~u~~n"~d~u 

naw (CEC = 3.82-1 1.94 rne1100g) ~?uIPIYJoR~(o?H~~~u~~:~~(II~" 8cii~:~i~~iih~~ 

(P = 2-39 ppm.) ~~~1a111~w0~uu~iian~~dau~1i7i~ijf1.1z~ui1~~~~isiu~~ (K = 25-225 

ppm.) #q~fu~um~sau iUIo~;~~~a~na~~~~~nu~~~;~o.rn~u~G~~ii~ad'iin~~~o~~~ 

szriud1unai.r hiuda~~ind~uiaduw"Tu~m~iiat~i~d~d~~o5"n1u6u~lin drznouiiu 
.4 " a4 

ui.r~u~iid~n"iuiGuiaunrmo'fi a~nas~mrnrd?ud~~rfi~~Sulmuni~ln'~uluw"uws~~Gu 

i~un~ml~:uipl 900 iilanbfli ~koindiudgcR'uiih nasiligsGuTmuni-i9d 
a'd 

3uniuht] anr~urlondaluqnwun d~~i]~l~i~a$uua10!Oj&~q~i6!&; iwn~i8uiiu 
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4 

7. ntju~~u~iili-~t u~~up~ufl~~5&Vo4R'~~~5t6'~d1~n819 

8. ntju~niiuaiqwuu iinnuq~unuy5'aiuo~~u~u~t~'Udiunaid 
4 

9. niuy&iulnna urniuq~unuy.r&uot~ulu~:a"u~~ 

lo. ntju~~u#i~m~l~azai?u iin~iuq~unuq~dvoo~ulu~z~ud~una~t 

11. ntjuy.̂ u~dlat rrfln igutnu niu iin~~uq~uauqs&o~R'ulur:G'~d~una~~ 
d 

12. ntju~~tu~~~uwnuvo~wuwni~iS~#~u 8n~iuq~uwqrduotR'ulur-riu~u 

diunait 

nl;d~iX~vtu~l~Qnpu'~al~~v~to"~~a"~w"~aalan iin21uq~urruqr&lu~:Gu 

Jiunniq 7~udit~~oaiiw"du~~~~ii3un~~iauinn"teii~ou ( PH IP&~~-UIDI 5.7 &ii 

iinvolzi~unmdiunn1(, d?lncunnu bt m.r Juiin'ifuiur milt zoo-1,000 taco, ii7aniu 

io!i ( L.R. LP&~~:UIDI 500 CaCO, nn.113') ~?uiol~uw?u&[l~uR'u~~~~~ŵ dur~~a'~~ 
d 

{Bun:: .07-3.18 ( OM. l~au 1.38 ~b) di~~~~~62i?#?~f~'1~112n~~~61ddl~nflit (BS. 

5:~iiq 25.92-93.34 46) iiR2iu9~uni~i~nnldiuud5 tSuanii (CEC .IYH~I~ 1.78-29.21 

me~ioog) diuimdond0i~~i~udr:lua~'~iazd~uim~~~1mni3uu~i1an~d~uu~~ii~urzGu 
4 9 w  4 9 w 

diunnia ( P 3~nnur:~ii-a <I-29 ppm , K a~wnu~z~a'it 9480 
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d 4 4 

oinmirim 60 ~:~ii~~i~~B~~~~ muudrui m~~~~~~~~~~~dr:~n m ~1fin14ua.1 
4-0, nunij~uu~utiuh ~u'~~u~woion~iu~oio.rni~uo~#iaTwa T~uuwnuuo~niq~~~ndw 

5LWj14 468-3,525 ppm. ll ~ ~ %l ~ ~ ~ ~i fl ~ ~ ~ ~ ~l ~ ~ W d 1 9  91-158 ppm. d~uaiqAiu:fiU 

4 s 
~n"ourl~~iiudrui~~~nd~fia~u#o~n~~u~~v*iaTw~ buiidi~:~ii.a 3-12 ppm. undu 

a dpr 
P~lh62~d19i 62 (10~~1~dlfl:llfl ~1~~dln:llfl dllll0~~~3~~l~~~d?~l~~dn"9 50 

PPm. 

di~iuaiqoi~i5lfl?u diuimaiquutrningnqa~6~6ao~i~ iidityniifi.nu 
w w 

4- w dio.rrn~uo.ru'l?Twaw"-adu Tauunnu5:wii.r 28-105 ppm. d?uim%iqma(~l~~k~a:ddn:~ 
41 4-3- 

~nga~~uPi?odirufiidin~ifiaiu~odni~u~~~~?~~ TRUU~~USZH~I~ 0.72-3.97 ppm. bin: 

0.42-3.54 ppm. dau~iq~~~nd?uim~ wu~diQ~n~ifiaiu~o~ni~uo~v*iaw 'Iau$n̂Xu 

s:~ii-a?u.~n: 70-334 

ainpn.~i.ri( 61 ?L~tiumd~dijd?u1m%1qo1~159odi1n~1f\a1u~odni5uod~ia~w~ 
* * 
.w 9 4- w 

nqnu ndian"o d?uimaiqoi~i~~~fin~~uuuw~u~t~ii~ 202-1.952 ppm. mqoi~ir 

44 4- w 4 9 w 

llunuAclru3.Juwflu7sw~ld 60-240 ppm. ilasd?ui~~%iq~i0~tn'uuwnu~swi1d 3-10 ppm. 

~ ~ M ~ Y ~ ? ~ ~ Q ~ % ~ ~ ~ I M I ~ ~ ~ ? B J ~ Q  iipq~lutrnifrr ynga1AuPi7oditiidiq~niinaiu 
4- w 4 s 

&otnisuot#i?lw~ huunnur:~iid 33-70 ppm. d?u%iqnod~iadnn:n'dnsd ud~uim 
4 n w 

diniifi~iub~ni.ruo~#ia~wa ~ R U U~~ US H~I~ 1.26-2.40 ppm 11~:: 0.43-1.03 ppm. 

4 9 w 

rh~haiq~~~n~nq~~8u6aodid ~diuinniinaiudio~ni~~~~~i~~w~ , ~auuwnus:tt--h 

faun= 69-
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9 Utt 1,690 285 13 51 2.50 1.85 2 10 

16 Utt 1,578 356 17 108 4.85 2.38 3 14 

3 1 Utt 828 187 2 35 2.19 0.56 61 

33 Utt 2,508 404 5 1 85 4.53 1.58 288 

54 Utt 1,499 265 33  89 2.58 6.55 227 

d 
oinw1n.m 62 o:lii~ii~~~uqwsGwti Iiljjuimaiqninisso~~u~ui~i~n 

4 P U kmnduu ~~~~66U~~i?odi~~U~~d?~iQ1~~~~~~ wnu~zwdiq 828-2.508 ppm. niq 
4- w ~lund~Quuriauh~wulus:~uq~~cliun'u 1~uuwnus:~iu 18744 ppm. ni(q~iu:ii~wu 

~~d?~lQ1~1~1~~~~~i6~~~0di~ T~udi&~iCiu~ 2-51 ppm. 

4 9 w 

diniuaiqni~i~m?u ~iuqmiinwu~u~'us:~uk~ 1~uuwaustniiq 21-108 
4- w 

ppm. ai~nn~ii~~wu~u~~d~uim~iuin~~uu~nu~:~~~~ 0.36-4.85 ppm. aiqthn:i?nulu 
4- w 

Wuhuiniiuiiu ~~uuwnur:nii.r 0.46-6.55 ppm. aiqi~~~~u&~ud~ui~~~n"~dnu#~~ 
4 P W 8.r I~uu wnu~eniicfouo: 37-314 

oinmsw$ 63 aiqoimsB wuluVGuw ~at1wnu91o~Guntnunmuaiisldun'u 

d~ingii qn~~i8uho~i~~uiid?u~~a~~iifiai~uuiiun~~~uu~~n<~ma~uB%;n~n~~~~~u'~a 
4 a w f PA f~uuwnus:~<iq 834-1,678 ppm.ihw~un~qimnt3uu unz 110-290 ppm. dinfu 

aiqiiuniii3uu idmqthu:iiuu'nnulu~ud5"u1~1g~ndimaiu#o~ni~uo~u'~a1w~ 'I~uii 
d 

$fis:n<w 20-112 ppm. uni$up~ifiuhodiqn 40 liar 52 

aiqninismiu a1~uu~miinqng~i8u6aod1~wuluGud~u1m~~n<1fia1u#o~n1~ 
4 P W  uor#ialw kuuwnu7:niir 17-76 ppm. dauaiqnn.aii~qiinrtTqd ~~(uRL~u~~FJ~I~ 

4 a w 

wulud?uim~indifiaiu81'o~ni~vo~#iafn@ ~~uaiqno~~i~~uwnus:~ii~ 043-1.95 ppm. 

u~raiq$qn:4iidir:ndiq 0.41-1.82 ppm. ~1~iu~i~i~iinqn~~i6u~aodl~~u~~d?u1m 
4 a w 

uinniifiaiu8~~nisu0~u'iaIw~ f~uuwnuszwiiqJnunz 
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~in(915i.ri 64 n ~ ~ ~ ~ ~i ~ ~ ~ ~ d w u ~ u ~ ~ uf ~ u ~ d ~ d ~i ~i qnp~~~u~a~diq 

aiqlrnniGuuua:aunG~Oi)uu wuludiu~ollfeiinii~m~uOau~ina'iaui~~da ~muaiq 
4-01 44 4.9- 

u~arGuuu warusz~iis 151-311 pprn. aiq~sun~~~uuu~ar~~:wii~ 26-44 ppm. ~IW~IJ 

aiqkuziiuwu~~diuiaQ~i~nziin.dinaiu8o~ni5'uo~#iTwm idu P~liiu~20tiiqi 17 
a 

kin: 51 wuludiuiap.r& 86 Lint 91 ppm. d~uu?~aolpm~~uh~(ii~m 20, 28 LLR: 34 WU 

lu~iuiol~~iniin~iu~o~ni~~o~#iaTwm Tmuji~i~iIu~ 5,2 LIP: 10 ppm. 
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~I~~IHI~~~I?~ d?u1~laiq1tu~ni~11wui1~~n~1fla1u#o~n1~uo~(u'1a~w budfidu 

J:H~I~ 23-46 ppm. daux1qnoqtbelqtmtn"qnt~ rlng~tiiuG~oci~~~~~~d3u~~d~~n4~ 
4- w 44 9 w 

~aiu#o~m5uo~(u'ialwel Teluaiqmoqil~qu wnu~tnjl( 0.30-0.80 ppm. ~~:dqn:~uwnu 

5 :mi14 0.21-1.63 ppm. din?uaiqtmdn qn9~t~u6ao~iq ~u1ud~ui~q~n~i~aiu~o~ni~ 
4- w 

ussfialw~ f~uu wnus:wa'i.aIauat 55-81 

oinm151.rd 65 piiukuwqnpru dd?u~~l~iqoini~~o~fid~ufld~n"u~~~u~~~el~ 

R"o d~i~~~~nt;duu~mtt~und~3uu9~d?u1~l~1ni1na1u~o~n1~u0~~1alw fnuaiq 
d e w  

bbfltll~~~~~du5t?l~l~ 409-1,718 ppm. t~n~a1qtbuniil;du91~il5:~il~ 44-272 ppm. dau 
4- w 

ai~~1u:o'uciaub~~d~u1~~1ni1~a1u#o~n1~91o~(u'1lw ~~uuw11u~:miiq 3-13 ppm. 

untfugab&~ai?orji.rd 5 iitiigqnii $8 17 ppm. ~~nrp~fii~iw~tmudiini~rzuiu~idou 
9 4 4- 
9119el U~~UIQJ~~UI~B~ 124 ppm. 

diniuxiqoimis~~?u aiqta.rniiia qngelt~u~ao~~~~d~q~ni~na~u#6~n~~ 
4- w 

uordialwel feluuwsu~zmii-a 16-172 ppm. dauxi~oq~tel~t1n:dqn::8 ddi~iniinaiu 
4s- 

#oio.rnizuo.r(u'iaIwel Ieluuwnuz:nii.r 0.30-2.02 L~RL 0.34-3.37 ppm. daurnqbmBn LROU 
4- w 

yngel~~~AoUi~R'u dd?uimq~niifiaiu~o~ni~uo~(u'iafwel leluuw~u~~rni~qfoutl: 

*29-191 unb%qelbi?u6aorjid 4 ddhiol~ifeluddi~~u~e)ouat 6 

มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

b~iiiu 



มหา
วิท
ยาลั
ยรา
ชภั
ฏพิ
บูลส
งคร
าม

Pib
uls
ong
kra
m R
aja
bha
t U
niv
ersi
ty

einairi.rl 66 ~ ~ ~ U ~ ~ ~ ? ~ ! ~ ? ~ I P I B I ~ O I W I T T ~ ~ L L ~ ~ L $ ~ ~ I I ~ ~ ~ I ~ ~ ~ I ~ ~ ~ ~ I ~ ~ I  
4 4 w 

~?I~#B~~TVQ~~I?T~R T~uunpruvo~niq~m~~3uu~zwii~ 1,077-1,970 ppm. ~i~t~iq 

uu nil$uuszniiq 136-226 ppm. ~?u~I~~I~L~~u~~?~I~~~I~-~Iw~I~$~*o~~IT~B~~I~~'wR 
4 4 w d 

2 ~Rli?~Pi?Dth4 TRUUWHUTLW~IP 7-13 ppm. ~~F~PRL~U~?O~I~II 55 i;d?ul0lq4nil~?1u 

dio.rnisuo.rfi?Tna T~uJdiq.rb.1 42 ppm. 

din=Yumqainism?u aiqnuqmira diu~oldwu~n~~iiiu~aoiiqidiqqnii 
4 1 4 -  

n-aiudio.rrnsvo.r4'i--aTna 1~u~iqno.r~~a~uniwnuszw~i~ 1.05-2.62 ppm. ~~~zrnsji=?'~n~% 
4 9 

QZuszniiq 1.16-3.72 ppm. d?~m~~~~nqn~~~~~~?~di~udsu~~~~~nii~?~ubio~nis~o~ 
4 9 w 

$ia%wa %~uuwaus~wii4f0ua= 165-243 

nmtd 67 ~uiompaini~~~l~~at~~q~i~i~~a~~~~a~'~[fi~uifiq~~ Kundaai?alauum 

~nGpraiq 
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2,230 ppm.d~w?~%~(9i~tIi~~ 111:: 92-1,172 ppm. di~%~~iqiiu~di&~~ d?~%iq 
4 s P d s w 

~iu:iiulmuuinudsuifiu~in~inaiuAo~rnruo~halnm nouwnuszw4i.a 3-13 ppm. ~n 

ppm. B\IU~I&J 

4s- 

halnm IRUUW~US:H~I~ 25-79 ppm. ri2unqno.rumq~iazdqn:a gngaiiusi?otii-r wu 
d9 W 

dhia~inii~aiub~nisv~~$ia~w~ buaiqno.rin.ru wnus:wiiq 0.88-2.50 ppm. imz 

niqtY~nziliidiszw41q 0.41-8.29 ppm. dl~iu%1qi~~nqngm1iiu~2otil9wufud~ulaq9n~l 
v P 

4- w 

naiuAosnisvo~$ia~wmw'~n"u ~WNJW~U~::~~I~~QUE:: 43-272 

ainaisi.rl 68 ~iuiola~~oin~~zo~Iuqm~uT~~~~ riuwi~u~~uuo.rr[m~"u 

la~iaim:ymtiunln d~inpiimiqncnailuuiiuniii4uu qnpmiiiui2odiqwuludtuipr~i 
49 Y 44 4 s w 

uin Tmuaiqiinar4uuuwnu5zwii~ 193-1,148 ppm. cm~~~qi~unuc~uuu~~u~::~i~~ 22- 

130 ppm. d~ua~qA~ut0lu ~nu~n~~i~uhncii~~ulud?u1~ll~1n4i~a1u#o~ms~o~h~ 
d 1 4 1  

Tnm Tmui;n'isew4i.r 3-10 ppm. unc~ug~cAu~~otii~n 22 wu~iu~iq~n41~~1u#o~nis 

vosu'7alww T~uiiAi 20 
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aiqoim~lniuuurniiin ~npml~uPi?oditiin'iq~na'~na~u~o~n~~uo.rdi~Tm 
4- w 

Tmuuwnu.~:niir 16-48 ppm. ~~U%I~YIO~IIR(LL~:~~~:~ Inpmliiupilod~.riidli~n41 
4 a w 

~~iul.rrn~vo.r#ialwm9~in IAUUHRU.ILW~I~ 0.22-0.83 ppm. din?uno.rumq LAP: 

0.22-2.57 ppm. dinfurniqZqn:ii dauaislln~nqnpml~u~aoeii~~d5"uiuq~na'ina~u 
4- w 

io~ni.sva~u'7a'6w~'6muuwnu~:na'1~4~un: 19-160 

oi nni~i.ri: 69 ~~ui m~~qoi w~rroc~~a:~~qo~~~~~n~u~v~~~v~'~~~'~ niau 

sauvos~mR'uW'irQ~~~n:~wR'un~n w~iau~auuo~~R"u~ii~~~at~~GuXi.rw"n~ d~i n~~a 

~qdko ~iq~~~n~~uu~in~~unii~~uu ij~~uiuPii~~~i~iiu~w~~ona~u~~~ni~'~o~U'ia~wm 
4- w IRUUW~UI:H~I~ 328-1,325 ppm. llnr 84-234 ppm. nludl~u alq~l~~ul~o~~np m6~u 

~odi~nulud3uiolii~'o 3-7 ppm. ~~~'I~~ L~ u-I w Q~ Q R~I~ & Q~~I'~v Q~~I~~ w~ unlfu9m 

~iiuGai?odwd 53 ijd?u~au~nBq 2.4 ppm. ~tqtna'~naiuk.rn~~vo~.U'ia1wm 

~iqoinismiuuurniiin ri~uh~wudiuiau~n~n"~na~u~o~n~~vo~.U'~alm TAU 
4 1  ' 

~dl~:~~l4 32-70 ppm. ~ ~ l ~ ~ ~ l ~ ~ ~ 2 ~ $ 1 4 ~  61 (ym%l~l~f%3) URI~II%U~ 12 p p 

4 1  P A W 

aiq~~~~~~q9~~~u~aod1~iln1din.dina1u#0~n1~u~~~1a~w~ ~RUUWRU~ZH~I~ 0.21-0.48 
4* w 

ppm. a~q~.rn~d~u~~d~uiol~~n.d~~aiu~o~n~~v~~U'~a~wm~~i~n'u ~~uuH~uT:~~I~ 

0.29-3.15 ppm. ~a~aiqin~nwu~ud~~iu1n"~naiu&~.jmsv~~~i~~~m~n~~6~u~a~~1.r~~ 
4-0, 

lmuu wnus:n4i.rfoun: 33-
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37 Mt 332 76 13 17 1 0.77 1.08 44 

56 Suk 521 70 99 120 1.03 1.96 27 1 

44 Cr 1,550 67 8 71 1.11 0.38 62 

46 Cr 4,789 308 7  156 2.66 0.85 68 

43 Ph&Cr 571 70 26 17 1.31 0.51  90 

oinslisi.rii 70 ~~lnamqoiwirro~~in:a~qo~~i~~a~~~~u~m~u~~oi~~sl~ TRGU 

a.'n qmtul%udnu ~u~iausauvo~~mR'u'~iu11a:~m~u~3u~~i~d~in~a~~d niq 

~~ma~~uu~n'ou~n~~uwu~ud?u~a~~n-d~ma~u~~dn~~vo~~~awm kuiidi~~wiid 332- 
4 

1,550 ppm. ~nlfuqm~fiuho(iidn 46 (~R'uA%P~Iu) $diq~~~udwo~~~aiu~odni~v~~u'ia 

'inmGo 1,798 iiq~~unii~~uu qnqfi~u~un~u&~?uiaiiniimaioJ~odni5vo~~ia~wm 
4 a w 4 a 

1~uuwflu.r:wii.r 67-308 ppm. aiqdix<uud~uia~~q~Lia:iiniimaiu&o~ni5v09u'ia~wfi 

$8 ~ / ~ ~ ~ ~ ~ ~ ~ R ~ W ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ ~ W I M L ~ R ~ ~ ~ ~ U ~ ~ U ~ ~ I U W ~ ~ ~ ~ ? ~ I ~ ~ ~  ImuijPii 99 

118: 26 ppm. sliuAiTiU ~~u~RAuIIU'LLIP~~~:~WR'U~~~~~TIU ddiiilii~d 13,  8 IiR: 7 ppm. 

sl1uA1PYu 
4- w 

aiqoirn~la3ullu.rniiia qn~R'uddiq~niimnu~o~ni~vo~U'iaf wfi buunau 

5:w<id 17-171 ppm. liiq~o~u~~ua~~~n:d~d~u~a~~n<~~a~u~o~n~~~o~u'iam ~RU! 

w'+u5%wild 0.77-2.66 ppm. ilR: 0.38-1.96 ppm. Rl~dl&J kauliiqiwdnqnpAuw~Iu 
v Y 

4-- 

diuiag~uinnii~aiuJo~ni~~o~u'iaIwmw"~du Tmuunau5:niioua: 44-271 

z d 
~lnRl5ldd 71 d ? ~ 1 ~ ~ 1 ~ 0 1 ~ 1 5 5 0 d ~ ~ d ~ d ~ ~ ~ ~ ~' ~ O d ~ ~ ~ 1 ~ 1 ~i ~ d ~ ~ ~ d 5 1 ~ ~ ~ 1 

~1~i~~a~4uuuuniii~uuqn~~~~uhod1~wulur]?u1~~1niima1u~0~n1~vo~u'1a1wm Imuaiq 
4- w 44 4-a4 

1ifini4tluuwau5:wiid 372-1,499 ppm. ~ia:aiq~~unui~uuuwau~:wii~ 63-210 ppm. aiq 

fiu:riuwuIudilnah~q~i~~:i~nii~a~uJo~n~v~~u'~aI~~ ~~uq m~~uia~di~~ 41 LIP: 

57 wuIudiui~~~n<i~aiuJo~ni~vo~u'iaIwm Ifiuiidi 24 ila: 26 ppm. kauqmli;u 
d 4 1  

iaodldii 29 Ha: 48 wu~ud~u1a~Bi1n-di~a1u&~dnl5v~du'la1~~ moumiQu~ 8 
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4-w 

aiqoim.ilt~u~~uqniir~ ~i~u~n~nu~u~iuiaU'oun~i~m~udu~deiiuui huuwr~u 
a 

~iniinaiu~o~rn~uo~u'ia~~m~o <I-8 ppm. U~lf~~~lff~G'aflil9~ 41 i;diqq$a 39 ppm. 

Piaurn7qno.rllmqlm:n'qnzJ qn~m~~~hodi~nu~ud?ui~~dinii~a~u~~~ni~~o~#ia~n~ 
490, 4 4 w  

% ~ ~ ~ ~ ~ W ~ . ~ ~ ~ ~ ~ U W ~ U T : H ~ I S  0.13-1.20 ppm. blB:%7q~qn:~~1~rI8~~~<1.3 0.07-1.58 ppm. 

4 4 1  din~um1~~~lnri~ul~~~u~ud~u1~1q~ni1~a1u~0~n1~~~~~ianm nou~i~~niiq {Bun: 
4 1  

20-189 ~nifugm~ffuia~di~d 57 unihuinli~f~~nz 2 ~dih 

1 MS 468-3,525 91-158 3-50 

2 Hd 202-1,952 60-'A 3-10 

3 Utt 828-2,508 187-404 2-5 1 

4 AC 834-1,678 110-290 7-112 

5 Re 151-311 26-44 2-91 

6 KS 409-1,718 44-272 3-124 

7 Tm 1,077-1,970 136-226 742 

8 Tp 406-2,230 92-1,172 3-35 

9 Kt 193-1,448 22-130 3-20 

10 Hc,Wn 328-1,352 48-234 3-24 

11 Mt, SUK 3324,798 67-308 7-99 

Cr, 
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oinaisi.r?! 72 ~n~~~1~6~~o~~0~d?ui~n~u~iqoi~i33o~di~~upanq~6u~~~~~ 

{ialn~ dsingiiaiqiinni$uuin"ouiqnuR wulud?uiol~~iniinaiu8o~nisvo~$1aIw~ 
4-0, d4 9 

buuwnusmii.r 1514,798 ppm. un6fui~iu.r~~ifiu~aoiiqw" 46 L$U~~R~~U?MURI~P~~U( 
4 4 1  4 s 

noio~aiu4iot nisvotU'iaIw~nouwi 4,798 ppm. aiqi~uni;iGuu qnp~ifiusi?oiiqudsu~ol 
4-0, 

iinii~nurna.rnisuo~$ia~w~ TRUUHZIUI:~~~~ 22-1,172 ppm. ~isjfiiur~u Kii~isw 

oindii~uvo.rnda:q~8udsin~ii m%ollqnlIR6uZdiuiolaiqoiHisd~q~ni~~m:~ini~nnu 
.a-w d 

4io4rnsvo~$nTaR ~auuwflus:n<i.r 2-124 ppm. unlfuq~6uni~~~%~pan~~~iSoll~aoii~~di 
441 

iinii~aiudio.rmsuoq$iaIwR wouwi=i:niiq 3-10 ppm. 

n juaiqoimsmh ido~oisolimwsaudsin~<i a~ql~u.rmiimn"nuwpnj~ifiu 
4 9 

fhoi~.rvocldazvR'u udsuiolq.rniiw2iubtrn~uoq~iaIn~ unhqm6u~liauwnuus.i 

n"uifmni3dou y~~~#ilsk~~n:q~~ua~?udui~3~~fiu81'aai~~ ij~iid~niinaiuh~n11~a9 
v 8 

4'iaInn l.rl(il#i.a"uiidinjii~~atq~~o <1-172 ppm. aiqno.rllc\.r yng~~ffupi?orii.ruoqyn 
6.9- 

~a6u ~d?uiol~iniinaiub~nisu~~u'i~~w~u~n kuunnus:nii.r 0.77-2.66 ppm. 
4 

aiqi7qn:ii udiuiol~iqoinis9u~u~d1ua1qno~~~~~8 qnp~liiuhotii.ruo.rpanq~6uZ 
4- w 

dilntll~inii~~iu&oqnisvoqu*iaTw~uiniiun"u buurmus:niiq 0.07-8.29 ppm. Plinfu 

aiqlnin Piaulw~in"ou~nq~A'uZd4u1ol~iq~~~nq~niinaiu6io.rni~uo~diaTw~ id'iio: 

n'9lIollQl~~l~~tJ~~~l ~lW'uqul~~Rlfioll620d14~89 2 ~~8~80 I[R~u~~~MP~IRuL~~~~R 

2 d d4 I ' 4 4 

Sunu'auwnuuoq w umni~i+q4ou muni~in~inaiu~o~nisv~~$iaT~~ oquw a~il#WdZu 
d *  
~nnuw's~umZdis:nii~Qoun~ 
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l~rnsii~si:i#nq~I~ul~dsiin~u SPSS FOR WINDOWS ADHI~I+'~u~: diia$u 

~II~U.~IUUUIRT~IU din?i~firn~~fiIld~u ~m:difi~iu~~d.ids?~~n~u'nqn HB~~I~ Q G~ 
d 

WITI3M 73-77 

a ~d or 
ainsnsim 73 oaiiuiil#dimr~uniufu"1n'~1~1~n~n~u~an~1.r widuydgn 

P 

#i~Tw~uo.r<.rw%Puqlan &~wfia7u~~a:twfi~~~SB1ua~li~~~1ni1~n'uu1nu'n 7~ulilu 

mnaiufaun: 57.3 ~wfi~$.afnu'~tll: 42.7 iidi~~$uda~!dmqiwn~iu ( 7i = 1.427) ,in: 
~nulldsd~?uuoq4nqniiiuq~inu'nu ( vari. = ) oiq~odmuflsnsfl#?unis 

~uniudri?ulnqjo~s:wii.a 31-50 8 i;fiis7ufill~in&Qo~~: 74.7 im:(ii~~dud~uld 
4.4 2 

ni.ro~ys:nii.r 41-50 3 ( Z = 3.66) ~?i~~id~ds?~uoqGa~~uiwuuu ( vari. = .739)m5 
v 

R'nviun.rmvasnsa'aul~~~uQud~:ou#nui T~ui;uink%uar 96.0 ou~u~~uudnuiii 

t~uqt~n$nuuinn'nfaunt 4.0 idi$u ~ilai(u$qndiQu~u'i:~u~wds:nudnui@ = 1.040) 

~~n:difi~iu~~dsd~auun~u'~~ni~nu'~uuin (vari. = .039) oiGwsocmuasn~d?ufwi~itlu 

mslhuiun:lhlis~uu 1~dds:uiorfoun: 64.0 tt~tiim$uffodlunduniGwd ( 7i = 

3.120) ~d~1~~1~0nn~uni~w~inu~~n~d1n'~uin~ viiuiiin:dili (hl$~ifl?u~flu iin: 
2'4 or 

m.rrhlintii.riAu? BdimuliuuinSd'nua: 97.4 ~IR?IUI~~'I~S?UUO~#O~~UU~~I~~~~ 

9 
IdQu ( vari. = .431) ~IH?UTIU~%;~JO~L~'LIBIT~T~~~~TO~W~?~D~ ~di¶:~~i9 

30,ooo-so,ooo u~n uinniiniadu 7~uiidifoun: 60.9 1m:d11a~uffn~lumjuUdi4)un"u 

(?i = 1.827) n~undi~iul4~u~u~n~n~ldn'o 10,000-29,000 uin idifouni 29.3 dlusiu 
B 

I 50,000 ~inuuldi;fiqtinfiaud~:uiorfnua: 10.6 R?~~II~T~T?UUQ-~UIO~~~ 
49, d or 
U¶JIditlf~U~fJ ( vari. = .415) 

A d 
~u~llml~~~llfoidlnl~inu~1~n'~~u~ ~m:rnon~awi:~inis~~n(U'~a~w~ 
2 d 

iinw:o1sl4wlmdqn wa~~a(U'i?lw~~l4?v~~oPoistuililun"lnn?udo!i un:nir%ma 

~i~~~niswiim ~innis~uniuoiwad~~n~~~~~~~~dd มหา
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117 

9.4 d n3iaid5d53uuotCyaidnM'~er ( van. = .286) dinf~nirlaiuond~n4iaTwRi~qiid 
92 d dstlntu 2 li n'tuinii 40 iiazin~a~n~~aw~mdqnn5t~iu~ud~u1fw~ndi~u~n'u~u 

4 4  9a*d h.rdi.rqw;no lauond~ns:ttii.r 1-3 li dfoua: 29.3 iifoddQnszwiic 4-10 li i; 
912 d 92 d 

fount 28.0 laiuomdgn~twiir 11-20 li Zfoun: 24.0 11uomdqn~:w~i~ 2140 

li a t  60 unz~ifodd~nuinnii 40 li u'hudq~iiucfouat 2.7 diiaiulu 
92 d ni~lawundqnodluhqd5tuia 10-20 li ( % = 2.347) ~aiuiid~d~a~u~~bqnZdiq~ 
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v:iii.rqodniuldhu i8u~~~na~ns:rhi~~i~~:iaui~u~n~n"m~ial~~l%p,niiuani.rwd~ 

2.4 rimn=~u~uni.ruani~~ipIpdilaz~pIan iiluwasauuoqd.i:guand.rq~!fiod~w"a 
4 1  4) 

nitiumQua i~or7oi.iono1nmnsauda~lw~o~luinf~.n"~i ~JZUIDI~FIU~: 64.04 
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nil lo rneDo0 niusu ~zliudiunai-rldrzu~~fouaz sl.21 k~ii~l~~n~lc 10-20 

me/loo nfuffu daudl~:iiuq.riiiffuq+oua: 4.68 -(~udfils:~jiq 20-30 me/100 ,-,fuffU 

nl.iifi1 CEc 1~~̂~8~1Umol&iuin$otd~aiun'uw'uin'upl'i ss &d~dfU~UdjUID1~l 
d a 4-x~ u~nnn~u~qgnnuriuvu"uin'uLil'o~u kdau4iqiilu~ui2u ~ ~ o i d u ~ ~ i ~ ~ d ~ ~ ~ ~ ~  

niom31aildq ~~:n~uriu~dilnrudu~"%ua'~~l~~~i~ 8~rirwaI#nim5~~~mm~~5:~~~~~~ 

~%~~'!#~FILI 6afuni~~~ifu CEC ~#ii~a~1~n~~ii0n1~~dud?u1ao"un3u~~~a~~dl~ 

GU ~~uan~1na~daai~ud?u1~1~1~oi~1~Bi19~iia:~au~mdmi1~~nd1~u1~i~a uar&$au 
d 

lX~~3msi~dr:~uanlbinuu 3qiilunirdu ass uatiiu CEC a4 ldIdu#au 

dl 4 2.5 mqd~d@?a ~do~~i3ollni~~~a~~o~do~d0s'n~i~ud~t1uvu~~wv 1u 
d r dnvol:nlnnlr~Burz~una1%1qmunu~~du0~6~wua'10~luinolw'~1 (0-9 ppm) ijdlUaU 

uino'd'oun: 37.50 i~n~K~~~1s8n~~w1:daud0gi,lu~naw'~a1'~1csf0~n1~~~~~;~a1maiida 
4 9 

(100 ppm.) ud3~l~ulnb~~~un: 87.51 nY~~i~ndial4<1i~ou~ounz w ma~iud~~~n 

u'lala~ ~dondofnaonisriildl#drzbmil#~i iiauui.ruinoldwui19si~ 

v(fltTr(8ftTlU~U~4 ( >la0 ppm.) $~IU~U~OUR'. 12.49 ~T?&J ~~U~LLL&IBI~Y(OHY(~?H 

lurnwraudinfuflaiugmunue?~d~o~6ulmu~ald o:o~luinol.n'Jiunai~n"~~~uu'~~q~ 

uln iihkis0ndom~wS~.u'~al~~iida~~u'ua'10~lu~n~1si~1 ~dinsir~iaIrra~.rms 

vloaula<ai~nms~a"Orl8niia:~ui~ u1nniir3almuihld 1i~<iluh.rinnrro~nisi03~~~11l~1 

~osni~%uds"uiai$uqidnu'ou ild%uia;ruo;r n1saonlwuiiazwn"miubm 8osnisdandas'n 

ludilnolduin$u 9siu~iumsiQna1uw'iulXnn'ial~~i ~~iuiiluds:Iualiuot~ 
v 

4 4 

dondoino~a~as A?iRuud~uisuiiwai3uuiia:iiuniii3uuluRuuin uone~nu"uCqrru-d~ 
X s 

nu'azlX~udo~do.s'ni~uuui~ou~ ril&viilXHnH&hai$ufu idd'il#i$&an~4iau&au 

4~alnma:l#~awSOrlin'u$uoeii~ii;ul43mLou 5aui~75A5iii~iqiiam~q4au du~~oni.~wu 

i1a1~dondo~~$iiludrz~uvu'do~alu8uB;.1 nisld~urlondofai~u~opii~i~ua oiolu' 

iilumnAuqrro 7-r~~sn'o1sol~i1d1~il~~o~1dus1~8~n:~n~~d9~G~~a~~s"o~si 

2.6 nfi~ma~l~u i~on'o~roilwiinni~uu~iinn~d~uul~mu~a1dwu.d1 RU 
dP, nl~pnJia~~muo.rbna'~w"~q~anf~ua: 54.69 a~l~in~ldil (<60 ppm.1 5SlUauf~u 

odlumnl$qq (>too ppm.) idd'1ria1soliiarn~rn~w~~1~1a~~~~~~~~~1ng~~ 
4 s 

~~ulcl~nllnn~uuifo~lu~z~u?nq~ (<74 ppm.) u~~uI(uuI~&~Q~~ 67.19 ~YQ~I~I'I~ 

l#jlfDung 75 6u~diuiguf niinn~uu~idudstluvu'don15ioS~i~~~~~~n~~~~~~~~~~ 

lu6n~441 (<I00 ppm.) ~~~~~n~~~~~~~~u~yILLnn~~uui w"oni~ w~ m~~a~~ 
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Id a n'uqlnnhu ~~aan~zotii~~~~uh~oon~wuoun*~'szuz~inimun ins~zInimnAuuwii 
4 v w 

I#wliql.aako.rdiWuutq~isq h4'ntuiaeioflnmuuu .rau&~iwlineio~uiiazdifouaz 
4 

u~~ni~n~:ini:iui~1~u'uu#a8 ~~n~~n~ni.ri(di~~~~!~s'u~w~~nni~uu~du~nn ~I+I 

lX#uhaI n~Iu'Gninbhu n1rlfluriud1~ln~~uo~n'ua"n~uz5~11n:d5u1ol IWIIII~IGUU 
4, d diiluau d'siu~~uasunnu.didi~~w~inn~~uu~iianid~uu~flu~u c74 ppm. naslflu 

Inunni3uulu~d rjo o'Pl's1 >56 fIanfusioian~lii ii~~iWb~m~Ifl#wawa"m~iaIn~ 

faun: 90 ~zdi0~1flud.izu1ol 77 n'hnhioianmii (w~od'szuiu 12 nn. rjo 1%) 

2.7 .1~~n2iuq~u~uau~.1airsjau p2iuil~q~~~pnu'la~~R~uo'~wa'Rŵ ~q~an 
d4 a oinn1.ria.r1:6wad'sin~i1 srriun~iug~unuysolu~ii~auo~lusz~~ld~unai~ l~ud~ 

a *  
ianu~~wu~~o~ueiaz~~Gu~aulw~o~lu~t~~ldiun~i~ unifuq~R'ufo~id~i~n:pGu 

4 1 d B A 
Insla nun1iaau.r:riunaiu~~unu~~ar"'uo~~~Guo~1us:~'~1i a-r6uohi's~l1hud~diqq 
d 9 nldsnu"urzFiu~~~uq~unuysd'uo~R'u ilazd~iiiu16uiuuh na.rdnisdiud~tdi~q6iu 

J w 2'4 
doin'uw ~ws~~I~TwRI#~~'~uR~uRo 

84 4 1 4  

1. JjjEiiuiZlu Iuuiiaw.a~~uumiwioaw'ouni~ 6.5 m!d qnq~5u~2'1 
cg 

lpi Juidoun.r:~iuiio~f#q~'uu ins~zozvhlX~~~~~~~sei~~qa:a~uoonu~i~ud'szTuaoJ"eio 
cg 

rtaIXulnuu kuian1z~1qrlon*lo5'niiaz~iqaiw1'sin5u uonoiniunl.rliJuSq4auiiu 

r:~uu~.r~m~duuuunii3uua~ldluR"u#au n~nl~ul~uhldo~oI(%il'szu~a ID-I PiU 
9 v v 

eioli AiiaRiueidiuioma~uAoqn~s Ju'u0~8ui~eia:iiw'qCu 

2. fiuicu~wn?o%q ido~~in~'ukau~w~~d?uiolo"un"sua'm~fuR'u~~ 
4 4 d  ad 

uln (<I s) ~~uni.nn'udiu1ola"u~"sua'm~n~!dlu~uo~~dun~~1~1fluuin iduoiold 
ad a 

lu2duo.rmvr1ndai1q 's--au~&dirr idion ~m:~~di~Irr~ninuinuawnwSm~ida ham's 

lonaua~lu2us:~i1~ni~i~~~uu~u~IodpndiaI~~ ni.rMquuo noinozlrilu~d'uo.r~um8 

uda ~asl%/u8um"si 6du quw%n flunon H?O$.~'II~R i2un'Elm.rl~uifld ~ouozdl 
4 lXGuidiuiolo'un"5ua'm~q~'uu nisiw"udiuiolo"un"sua'm9 uonaino:m~ua~~oirn~~ii~q 

idu N P s iia:aiq~~w1sia3uiidaSq4iauiw"u %BS LIP; CEC 1#11fiGuX--au 

s. h n ~i ~ ~ ~ % ~ ~l d' ~ ~ ~ ~ ~ ~ n ~ ~ ~ u di ~ 2~~1~~n#i~ln~'u 040'9 wa"~ 

n'uqlnn daulw~8n'1naiudu~a#aud~:~uan~i~udi~~~l~'sz~~ld1um nirlri Jam: 
a A 

qulrriinniGuu .rauiqo'un4u~~muvu o:rfil~n'ifouazuo~flaiu$uGa#aud'st~uan~ 
c: cg 

dudisinuuu m.r~zn'un"sua'm~niuisn~au~~d~n~qd'sz~~lanfl~~~~%la~~~q~i~u~d~~n 

Rul#iiu 
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d.rzuiol+'ounz 54.7 ~o~n~uiYaoU)iq 1nnaunqldluR̂u &Guiil3u~ni.r$~nPe;~q mnz 

13umslw'u6un4uk~lw'~~6R̂u J?U~~~I~BIHI~~~~$~~IU&UI~I~Q:~~"~~~~~ ~lu6u 
I W 4 

2nnfqnUdq mdo~%aiui.rnq~8~Id~4~+'~~ni5i~5"qi8u~~61'o !d ~~~1~uintlm.rn5Snf~uaz 
o, Y 4 d 

38.7 ~~~uiUI#ii~~udiua~u~n~~~muu~al~~~~~nuwaera"m~~da ni.rlw~uon~~n)/il$qq 

lau~uniuimtliiioz~in~u#u~Gu ~4diniugn'un~~drzmw~au~~d.ran1~61~o1~1r~d!0i 
I Y rf dl 4 

18uds:lu~unrbiduds:lu~u'iow"~ $u~'oai~oirn.r~~8uds:lu(11umo~~ioua~Joua~ 
s o, 

d.rwnllawa"niinsomoqiiu~uuin$u diuqunisw&u'oubqqqdumiuld#au unkii 

$l#'Iuni.rdpndialw~ dauln~ldumsl4iimiu~rsum~#oiidufouaz 77.3 &MU: 

1iu~~uiiii~aiudu~ioni5~~muin lnsi:~i~1Rdumnfioun?8duiq9)aquiauiu doud.r 

wan~:nuionnwl niol#waw~m~i ~q&nisniund.riiiduuindu &~iil#oinmr 
a'd 

aad.rzniunio ~i$Ikinni.rqumiuund.rpii.rq iouorhum~uwundQm~a~iH'uwawk 
v 

.rauuinu"u#au 

diniuilAdni#iulumr& d~i~n~~snrwuiiii~q~iuin1unr:uauni5w~mdia 

TnmR'o T~fi liua.r iia:nuouiwq (42.7 8 ) ~~niduafiufiiil#'Iuni.rwn"m (32.0 %) 
d 

li~zil~niduaiiunm main tiarou7 (21.3 0) fli~lndidi~0tii~m~m5n5aiui5n~1~"bu 

tad!# iiu nirl~uido-lrilltli4l~fi~~uaq #aunirl~~n&o~unz!0id~waidu61'odd~~a~ 

&u bu~ani~luY~~ljui;nis~a.r~~11fl6%!w"~a~u~0~.r~~wunis1~ai~~fiij riiaz!#?unir 
o, do, dql~iualiun~ulw'ini'i14uindu ui~otii~ldinuinmo~1w'maiuiau~na"o iiu imdqliiu 

fin& rlfll liLILfll3mtllR 
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4-0, 
6¶lTt~¶Jdlunnl.s ( %fiuu~HuV€Is P %",il~ 4-299 ppm. lit?: K T~W-~IS 9-480 ppm. ) 

d~w~u%iq~i~fi~ro~iia:~~~o~w~~~a~u mu~i~un~u%iq~iwiss8~~n~~~u~~~ 

dqnhlw~ ~iqim~i~uui~auh~wufi~uIud3u1a~d1ni1~a1~~0~n1~v~~~1~lw Tfiuij 
d 

n"&$:nii.r 1514,798 ppm. unifuii~q~fiiAuh~d~~n 46 ~$~~q~i~~?ndfidi~~i~u~wo 

d a 4 4 1  

donaiub;o.rmsue.r#iaTw~n~uw~ 4,798 ppm. 6iqiiun~i~t~u qnp~i6u~?i?s~~.iud~u~~~~ 
4 rn w 

niinaiuno.rmruo.rsJ'1a1wfi TRUUHRUTLH-~I~ 22-1,172 ppm, ais]rliu:6u KiAoison 

oindiw"ciuuo.rii~a~y~~ud$~n~-di ii;ouqnTR~uiidiuiaaiqoini5C~q~niiiia:~~n4i 
4- w 4 

n~iub-rnisuo.r&atn truunaurzniu 2-124 ppm. unilir~~6uni~~~v~qn~~iiiu 
dl d 4 1  

G~egiis~~i~inii~~~u~~~niruo~~~~Twfi nouniszn'uiiq 3-10 
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mumsT~nT~w'uqTan, T.aw<wG~qlnn. lo u. 
B 

inuu quarniu, uwws nithwn, s"saqv~ ni?a=, .I'u+u CuwT'dszaarTg, n4i.r 
A d 4s 

~(l~1%1t., QRU qP6ilM, 4lUlfU fnuR~n, ~TS~~I R ff9~l2ll6, LI?H lzfft)*iU 

luiu, qwou' kIotdw46, !a2 w-rhii, imt~o?iw qniuun'. 2527. &I(~IY~~~o 

~du 2. mniviw'aliu~ nolzm11ms umiinu18uiulm~smn~i~ nJrimvn. 336 u. 

flt(IlfJ1 i%.Jw'uhl'?tli. 2528. %% (~<4.1%066d1). !Mtl<Bl~llnQV, OT46MWl. 223 U. 

Jiuity 6n51iK-1 ~IRLHQI-$ qnud. 2539. ~ID~?U~U~Z~U~~I?T WAQ~ZI~~~~;UVD~ 

um3ma1kmv~1~ff111m~. u 19. fu ~onmsds:noum~r~u~iun~~fl~~~u~vinir 

Rf44 34. ~~l?NtJl6tJ6n~9l5ffltl&, nq46TlHI. 

$9 o~usuiu. 2536. n~~udii~~fun~d~~u~~~. u. 38. fu. ionni=ids:no¶Jrns~aJuul 
9 

-aainls : ~uriunisri~llnnis~nuwsiin:d~i~a~d~u. G1l~un1~1~idg3inui 

uniimu18uanvnsaiarm5" ~snt.nui~u~u~~a=~ua~w'sd~~~np~!wu, nqsbwwl. 

uwsiry mqlaudselar?g. 2532. ~ md~'i&ni~~~ m~~o~ni~~~~~. (ionmdinnu). 
P 

~nuiSufipfisn?ss6, &nimufism=isn'. 329 u. 

I 

I 
I 

I 

I 
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GRI WIR&J'I, q?&i hu:?m, dikwi iwn~:, IT; dmZy~l iianifvj kii~lqn 
w 

327. mr drr 6ilu~~m'urb9n11n1r~ia~du~9ili~mn ~tusrniia &or 'i 16le 

IIQ9IIfi9 I'ld~fi?IMlnllll. U. 13. 1~. ~ ~ ~ ~ I . ~ ~ ~ ~ ~ o u ~ ~ ~ ~ ~ ~ ~ ~ M ~ I T ~ T ~ ~ ~ ? V I ~ ~ T  

n Ai 24. unijn~~~ui~tn~msfiinm+, qqmwq. 

fi~i WRLAUT, ii~ m w~~biflqn, j IvEmqn iia:~uiqnt' $u?s.icuql~~ 2531. 

unu~~~ueasi~mni~.r~~~~~~~o~~s~~'ia. lu. msds:~uZuuuimi~i'11ini~~5"qn 7 

U~U ~ ~ U O J ~ I ~ O I ~ ~ S S O ~ ~ ~ ~ ~ T I I ~ O I W I T ~ ~ ~ ~ ~ ~ O ~ I T ~ ~ ~ B ~ ~ .  ii~T~unui~uSuiin:q~ 

imi.rds:mn!nu. n34nwq. 104 U. 

d d a 
wsscuua 2mg. 2538, riialwnt~a.rki~ii11nulo 4 huih. ~nvmsrisuui. 

[ 14 (3)  161 ] : 15-18. 

.H'(flsl tliqB1WB. 2536. &al~fi. %!l'Jlfl~k! ~~Qfll~i~Il~7. 39 (443, 444. 446) : 15-
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nufit notd. aa. ~aium3dw"tlb'. u'i?nirnmGuibn'a!i. 22 (3) : 4-5. 

nsn'n: inr7muiu na:di~uimasali. 2538. ~II!IM~GI~~I~$~~~~~~N~T~~I~?!R%IZ~ 
Auliestl. lu. i~nn1sds:noun1sn"uu~1nita"~flin1~i~~tG~i~n:~un"~ln1sd5"~ld~t 
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