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Abstract

The objective of the study is to take the sawdust waste from mushroom

culture for pot plands growing media" such as the physical and chemical propertiet Td

the development of experiment plant (Hamelia patens) compared with the popular

commercial mixed media and feasibility of ultilization of sawdust waste from

mushroom culture to pot plants $owrng media'

The result of the study indicated that the sawdust waste from mushroom

culture had the suitable physical and chemical properties not significant different with

mixed media and when sawdust waste from mushroom culture was been fertilizied it

would take the increasing of the mineral. In the growing of Hanetia patens, at the

equal concentrated. ammonium sulfate, the fertilized sawdust from mushroom culture

taked the increasing of Hameliapafens's development than mixed media and taked the

equal Hamelia pafens's development when had been received the decreasing of

ammnium sulfate than mixed media. From the snrdy of the increasing cost if the

o
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,
farmers taked the sawdust waste from mushroom culture to the pot plant (Hamelia

patens) indicated that the farmers had the increasing of cost ( 6,876.88 bath) with the

pot plant processing from the sawdust waste (1,000 bags) or gg.20 Vo form the cost of

mushroom processing.

From result summarized that the sawdust waste from mushroon culture

was suitable for pot plant's (Hamelia patens) media if it was been fertilized.
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o
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1.1 ii tnrtasn?tilai r6'qtedf qur

I 
luofiorruqudrirrord'utrlcrurneirq rrilqn:ou luimorfioqjorfiu InsfiiorqrJ:veisri

rfiodsrnr:tdrfluornr: srinsrl:n l#:'rur.:r ciorurduiidrr,riut#rflufioqjorfiu{rtioruroar

nr:rlqnd'uh?rurertuqjd.rn:cfirldorn nrulqnh?n:cnrqduflunrq16onmuordrniur1ruiifi
E Ao - vt'r' o dt do qtr'. " i
r,ruyr0rRauas rilnrsnr{u.rnJilvrugru rru:cduornr:vftnrglilrtasn'luuoR nirs'rsdril'rrnrnaou

dre,ld.iru6n#oars,.nuiso'rrdun',,,ucfredruilrs u#hifinr:dr:arn:rrudsrnr:trinrsarr

imen 1zs:a.) nrordrn:rrudo.rnr:h?n:car{fil5uonn*uu'rnniuodruriuou ,,ur,*losnnu

dotnr:1#n:cnrqfiilurndu nrrrdsrnr:iaogrlqnr,r$ornferrJqfl (Growing Media) drrniu
qgf 4 A.o"[drJq 

n n:; n rsfiurTilcJ'u err il trJdru
airq4aerqfrffirJqnluR:so'r{ :rnn^rorqn,firriorounrstoqi"[urnurvn:cnr'{r?irfu o'.rriuGufi

rirrurrJqndrdo.rqnruaruqroi lurcscu:nrinrJqnhln:snrrfiuilrorfiuduuu <dunrirfiuluio

fiuornilrrurl#rfluiaqilqnfirleruor:r ilnnqdrtritdnradtlirfinr:d.r r dAudrfiudrndrr

rfluiaqii6iiqodruiunr:rlqnfirurJarnaxudq il:snourTulursusilfii6urTrnrirrriuiuusins

t ursrnuasfit'rnlurlt 6rfinr:ririaqdunare,uu^oloururnndr$osac z5 rfluro.:t?i6o1#iiflsh;

douaarururtdrfluiaqdqnnnumuo'u .(Franrisok zaeazt.2l3s.) lurJ:srvrstvruiaegrlgndu^sru

rirlrl#nsruvrufiufiuarusu^o rdu ilunon luuvn$r: uJfionfir unaudu unaile{ qirduu

rsulltrfllundr rfludu 1arurfru:,zsze.1 nr:nriar;6uilrvrerrryruiaqrJqn6srflu16orfirirautr

dnsrrfi onsu du o{n?lildor nrriaqilq nrororare'lfn:v nxfi ,n*ruduq oolaw

ruud'ld'rirniourldrflusrnr:rflunarriugosililrudr firfiniiiuj:svrruld
ictt

,f,rueu2,000 rfinornvT.rmun 4,500 ru'ouasfirfiu{ l0 rfinrdrriurilrs'firfiilru (Kuraman,l975.)

uacfiuurl#Ltnr:lflrc{ruriruriiudu Frantisok za&azit (2sg5.) nredrdn:rnr:rnrsrfior61ilrire,

nrntl u.s an-zstztfruduludn:rgouas zo sioil lurj:crnatvrurfisrfifiu:uilrc,ilrfiilru 6o
d d tl d u 

- Gt a

t n?oqnq rfinurqt4ruavrfinrflrdolprsrilrvarluiaelufrnluq{ila'rdfin qoniaelurinfiu-silufld

uarsn^oldqi,d uurfl uiaq urlnuasilfurrog hflnrrurvaild:unr:rfiuf ras16 souavrl uuaCopyright by Mahidol University



o
lffiqa,zsza.; d.rufiiornrnryuXnudarnsfl:n:drulmqjrinor*',qliirdoudtelrnpionr:drn'n n*rat

{rsnrrartr:arsfirtrjuasorrunduirr::rusrs,^riohi'tfinanruttrodsutfrunru gtxhnffi,bnvU.l

uasnlRrfl sor:n:rirqrdrdoslild{u?narlnd' 1 l:u€ounSonolqrunrildudruc?rlryrudutotl:t

riou u?r:fldrn€irrosnare,rfluutrriuursr{u{I:nuavdorg (noutfiu:fi,2s36.) rfirt#rlanfistdr

nr:rirdrdosnd'ubjl#J:clusflilil6nur5nn5srflr16' Isr0frrurufin::rutiuuderimduhjl{1uri

u6orirndu'hjldrfluciru^ounuod,6sslnil (6ror$oil,2sgs.) usitnsnrn:hiu'sildrrdoitotR

fl10ilnautt5{{'lu rua v cir u lu qj o r du q., tdu tfi n n r n r,l r fu t u ro lu qj ur : r v fr : rn r t ri r tu q rin t't R

a
flqnrd.rncirrdcirrcfii6iiosrirdrf,suhJt#rJ:clurfodNdu rdoaorilrgurnr:rirfipriaqnt6old

nrnv'hfir

qi,duudorfl ufaqndnlu nr:rursrfi srrfl u6uni dfor q odrruu*rii drrrr:aldrfl uiaq

rrnun^ulunrrrJqnh?n:vnr inu't (xzg.) nriudrrieurirdrdsuillJqnfiun:rfinr:r.rrinhi'qrflu

riou ,*r'rrdrf,uodln*i,nuhJrirtr?fiscrrorrog'luIn:rourisur?Nurnuasorofiar:firflufiurJapr

dciousonurolndrdut National Acadernhy of Science (1771.\ yr:rdr dsdtfioe,riruflueuufnnc

firirnrfuousio1ulnlouaoa{o'rR 5ll:l rflu 208 :l uas0lRn'rtvroao{tiro{ Donal(l9zo.l dlrir
ga

nr:rlqnruvn^srvrslufirdoerlttri nyirudrornnr:ilqn t r6oururrfrorvrrfosuda{o'rnr:fl'ror'rel

rilf,nuacdrncf,rfiouflaooqqrJqn ornilqnrdrndrrdrfinarilaulnf;nsrnr:rirdrdsuril6sd{
d i<- a ga -!A i, e .nrnnurnrsrfio 6.rsd"nsarslndrfrurriuTra-oufrrirunr:urlnul#rJ:slssri 6o ldrfluiaqrJqn

drniuh?n:sarr rfl:rcdrfinr:1tl'rrqoltr:fiurrursdurasrfierilsfiufimJqnudr drdosrila^s

doo',oo,rrnrsrtxoosrflunrqra^onuuarlunr:16onl#iaqrlqnl$n:corurasnoilduornmudor

nrriaqrlqntorsarnlfintrol{r 6nrirfl.rrflunrrl#vrivrurnrhi'rfisrrJrvlumiqrqnrmrnnilqur

n r : r{ r i'n ieq nt a^otdo r n d r fru rfi o da s

r-a uuafisflunr:Glnur

lunrrrnrsuXordonr:rlr rnusr:nrfrqiduudo,fluiaqrua^01#nlRqndl?rRr:uRr:

puJ : grJ h?rfl u iaq u dnlu nrrndrr qudorfi t ril*orfi urfi e,raranr6orud:q.rr#ontrirdnrgnrirlrJdr

ttinarlndrGsr *ouonroqo,txodrncirrdostralusrliln::umfi'ldurn rfluarntqlri'rfinuflduflrc
v4*l
flilq l:nrrasrrila{rd{p{nrdonrueioqarnrfluncil?rursurXsr ornnr:f;nul.?uryuruauodunu'ir qirduu

rfluiaqdfiqorauffidnrurcaldriliuldrfluiaqrJqn n^o iinlruarrur:olunr:{rrir6uacfi
! - " Cd d h tcr,dt e . 4 dt a4 c @ e ailrmfnrur nr:ilrirdour'rRRllrilrcrfiqlill#rfluiaqrlqntufluTfirirfiniaoprdoldornnr:

rfi rsrfi ouacrfl unr:l#nir rsrn:t#rfi orJ:vlurriq.rqe

I
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a

r.s florq il:sa*i msnr:Fl nur

r .3. 1 dns rn : ruM U'rs dlJt o.r Rr:ldiirdo svr*p.iru nr:tn rsuXn rfl u iaqrJ q n'h?n:vnr.r

nJ3uurfi uiln'uiaqrJqnr.raufi u'uillfiluri'orsrarel

r.3.2 f;nurnrrurflutrJl6lunrrldrdsutiehunlsrv{lsrfiorfluiaqrJqnnrardrniu.

't#n:snx

L4 roillirgrrornr:f; nur

r.4.r nr: dnurnrriln rurcdunuoqirduuiirirunr:nnrsrrxo lu nr:ldrfl uiaqrJq nh?

nrsnr{ril?surfi sutiuiaqrJqnararufi fisruludoroarn tunffiflnurldrdssrfl f,udofi ri'tuuoo',n

Irsrfoulnsrto,rurfiui',ur,lJ?uR'rsnrinu#:du6r::u:erurrnv,hfrryrrvuXntuaqar#nurr:u

(Pleurorus sp.y lu o.dltlil:lu o.un:ilgu luri:udounrRq'rnil zsgg loc,f;nsr

l.4. l. t drtin-mmntun'n{uasmlsrnfi lunr:rfl uiaqrJqn rirnr:f;nsrnnao{rr4'l

nrtruuulniu:?ru n?'rtrq#,iirfluilrcl0sf rcd'unlilrflun:orflurix rJiilreuna'ofiasaru'ld'

ilacil?ilrflnrogorur:ud'n nJEourfiuurYuaruffinrrnrsnrnuacrnfifiruurraunfsrflufissiliu

r or iaqrJq nd.r tdor n nrr d'un {r

1.4.1.2.nl:trirgro^uloruosfiflinas{ firnr:flnurnoaoriiuila{moao{ 2nils
tRuefi ilfir?nutdertnsnrsranf l#rJrcfin?lfiilflud<uu^etia patens') finldornnr:iln*rorq.ts

iurflufisvrnaor dnururrirrrinnruao rirurin:auurft rirnrinrouieurufioduuasrirnrin:rn

mrfirnnaororq t t6ou z r6ou uns 3 rfiouudrnr:drurJqnluiaqrJqniirdoufioiluorrrnl,

,fiemti,tdoufiFirunrstflrvnlnudarrin lnuffiu#r?rrinrououyrernorriounr:rJqnrfluririirudu

nJ5outiisufiuiaqrJqnrrailiifierill#lufiorsrarn Inuldrdos'h1urwr:raorfluiaqn:uqu

dnsrilriliurarnrtbflunlulsr:rtufinrrrsarriuusiaviaqrlqndrunrrlrfluuorufurfiurufanloii

nrrnr{ru{u I wdts 6o O ppm-N , 50 ppm-N , 150 ppm-N , 250 ppm-N , 350 ppm-N, 450

ppm-N uas 550 ppm-N Inohi'ilovloar'lsia lrJusrardsru uastrEo'r?rr:rairu1anq rJirurar

rdrfru

t
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a 1.b ri r,i rffonarrufi1#lunr:? 6's

fltaogd9l

:a .i. d
fl tn o u7t Ft'tu n't5t1Al1 g [1,to

iA .i, d
fl ta ouilfl 'tu ftlfl T{1stt4 0

udrurin

iaqrlqnr.raru

drufn:ruan

rirurin:rru#r

rirnrinriaururiodu

drufnnn

nrrrururuiluraru

!;d ,
n r rr.r 1 ri rfi rfl u rJ : v Is lni

faaj

il diruraundofrasars'ld

iA uy J 4 e @ q 6
trn ou hJur{v{r:lfr {riluiaqrd'nlunr:dr dou

{do-qadoa
rso tl,|o611il:ufl 'r5fl agtrl.ro luq{ilaldfl n
ia .ir,ry y & a A d
llaouvr lo0lnR0ul5otfi auuFtolq !r{rRUo0n

0 u r.r rJoudira udq fr'o u rdor#nfi rfi uil ru : s il dt {
esE

nffi finq{rloutfrouas:sudNrir'lrJrilooon

rdo.r ornrdulu ldrdurfl unrft sa?rionn

tuJa{tuR?u
id 4{ ai r
fl IAOUlfi 4Ofl .1 0'lRR'ltllllslilnntfl U915R:tJ0U

4 d d ct A q s @
rilufrurd n 1 drurnio.r fl uua?Ro.lmru nul#rfisr

nl:dosdaluenlJrrruutfiraarilrsmar + 6ou
9r-.rjo9,
? cf el ilq n H dilYt lJ 5: I q{ fl 1e' lUfi 0{

naro iio'urs.n t rieu ilrts U4 {uduvr€d

z riauuasrlEol?f ffi rfl uriaurl:cnou
3-ddrrfnrorfrrfl oao{?id{rnuilQn fi nilrurflu

niu
!-4'

drufncro{fi !ilmnao{r u dlnr:sttfi qatu glJ^

60 o{f,'trsrardsarfluraar z+ frltr fruilru

rflunin
! e 4 ! 4 a i ,,

u1l.tuRfl 0{?Ilrnnao{d?ulfi uoau g't{tttgtd?lJ

o g JU,.r
xo{atnuil trJtj:ln0udlilarssso finilrurfl u

niu
!-att

u1r.tufl ro,{fi silnao{drulddu dqucidrutot
a i< u ra r c& s
Y{5ytrJ5lRA{ ril tJilU?stfl UniU

rfrurincioil?rurn:roriaErJqn fi ilrirurfl uniu

cioil^afia^n:

-_t_,!-_-_ -l^ ^ ^_!_q_.e'-.- | ia - o
tlro:t9runfl situ'l tu2?IEilqnmT{sdln1'oqnil1

lil ldld' fi n il rurfl u uJ o frryudcisrj:'r rn:

rirfi uao.rnnrurfi ruro.:iaErJqn drie'ldrrn

e

t

rirnrnirb'|fl r fi uilrs,rfl urq66olucisruer:
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r qolfl ufi f,rdo.rnr:urnrdorirlrJli'lunr:

rn?qlfirlnnasnxuf,in ?r'rfl tf mnqlnr rq

u u*r f, rt, ur{R { or R 1 tx r n o tir qfi u ldfn unr
oi

nrolufiqa rlqorruildn ldud luln:rru
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Ytult?u?t5cuR::tJ

a

nr:nrfisr'hleron'h1J:sdu,fiunrrd'r,fu riliunsfin:rudrdqoioterugfioto{il:grnq

ulon*u lurfiorlvru,r,rfuru,ror:rlr'h?oonhSrj:vduriuiuoscrursn{Noon t#firj:.rurarillRtlo

riunrrilslornr:c,srnutns 6udotd'iroulnnro{rn1:rJqnb?oonhirJ:cd'ulurfiotlvruduosdrr

}J{i6nr:nrdn rdu nrrnfinlum'r{rrRuersR::ruartrduTsirufieufiu1ilggs,2530.) h?nonh?

rj:vdudruunnrilil:sf0rril#aould'ilarusu^o rdu h?sinnon b?n:sorl tr?rj:sduurla.r h?ii

rJqntun:;nrc ?r6on:sr#rrvraolduuurJ:sdr tridrnirrJqnntilsonu-uufoaeufiu tr?drJqn
9.

nril{ouuilar hSdilqntufidufufr'l:uastrlnqrufiu (ailtfiu:,zszs.) tudnuetsfiufifiurtnu

6 r fisr ru r n du Isr u tn n r v 1 u,fi u o ii liu ii fi 5 I n'r t rn ir

oonh?rJ :c6'u ru r:J q nor nuoil

z.l q areirni orJrslurd {osnlfinrsorl

r h 9 . lt9t Gl o Ll 9,
R1:ilan llJR:vo'titsvs?u tauln tun'l5u'l llJ

narruu^srulunrrrJqnfirlunrsuvr.riolun:rnrq arrrogndofi6onr:rndoudrel'ld{rsfi
!-ar,g-edrnfnruruasRrsyrufr:srfiousiorsilu:rndos uonornfirJirurattoriaqrJqnlunruuutu'lrl

a Gurfiuuioln#rfiurfiu rirhi'nr:n:uqlnrr}flrirt#{urflutrJludnusrsrdsrriu(imsr asz3.)

fl qgvlzsao.l nrirrdrqarrirraiorJ:slssfterlfiniso'lit lidsd

l . hln:s nr ufl u nr: rJ qnr{u{b?a.:1un ruuv,fi rfind.r tdfi rlfi'r:J dsr du fi arru r: a
J a o io - iq duu aA I dqwtg, a .
et.11450ur?utulto1namtnnlo ?f'tnuytRi't{nt#1fin:co1{rfia1s 1 tfiottaru 1 0drt ua'ls 1

n:car{ floil:s6'u:erufrurfl ua:uh?nrsnrt fi ld
g.

Ad
lrtuYl

z. nr:quadrq.rinurlrtn:cntdurilf,u.,r{o,ru'r,,usrirldrirsrlssl teiu ri,uutiluii

1#:o hln : s o r r fi rlo s n d', o'r t r r ti't ltiq s du l#6u r itn'sfi rls s n'i r l: n uru a r fi fi r.?s s n d r

s. 1#nrcor{1fi'nnilacoenlurfsrnr:fluti{Iundru nrlrjderufi iliodrufi ruoo

nr:ldrJ:s6'uonusirfifirldacornniourlrsiosdruarrJqnludufirirld'{rslilyhl#dul#rfiuarn,t
l i a 9 net . i | 4 I d

uoljs-|ll.nJou1fl au ltJ0lnttfi {1'lu{lJ]:Jqnonttu{l4uil

'[rln : c o r {6{ rfl u n r : rJ q n r{u f t rSii hi du uJ 6o.r
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a
+. h?n:snrr1rirf;srlunr:qru?nu?t5onrstil:rsl:nriofrorgln 1 fisrrru tduo

rrnusinyn:ssrNil6ousiarnrruroqjrffiJnornn'uInu6otrfl mrnrfinl:nrfindulup,'ufirJqnfilil

o'osioilrfr{6onrro'rordr nrnfiornr:nr^oiln6'odrrrurrodxlofiud'ltld'iru tdu qnuoroll'lurl
d9
nunrdldilld' n6odouuoru:rsdrutfiuhJ6unrurlfi'qo,,ao,,rr,fi rrrndufi ld'

s. h?n : c a r r h{rh s l u mf ua v q ar ri r lu n r : l drJ : s du sr n u si .r 
nl 

d n {r.r t e r.r rr n

arrur:nl#rJ:caYu td'tfi ouqn anrufi do na ro,,fro,rasludru

e. lfn:snxasn:nlunlrdurl,,uc{r?rilru anrufi6rurirenf,u{tr?r1nuri.r

6.rfilfin:goruflurirulnqj nlin?uququatunrrf,odrtnirsrfluhJlos.irshififltguurnuru
{ . e o r q tuyArsu R15n901r4u1u?1uq tuou

z. tfln:snr.r1#nrrruacannlunr:rfirudruruuiowrurf,u{ Iourqflrvlunr:

torurf,ufurLilhil#rufir' noo usnudo croufir finfirilnfr sr'nnr eiofir rfrutLfir

8.'ldn:s nr.r arrur:nri rhi'ri'u fh?1un:v nrufufiodnuarv grJ:'rr luvrrrfi rfi ru

fi ?'lu { o{ lu u r n du o r nr6ru

z.z n?rrturulslrorthln:vsrc

fi {1#n r rru r.r ilrsr o{ t#n: v nr.: dx fiunoo

qurfilzs t a.) ndrrdr tfin:yar{ (poned planrs) nurufisfiu{h?oonfi ld rnufl r1l1fi

td vrforf,ufhir.rafi16'iifrfitri.u;rJdr.r dnuarsrordunonlurnnrurirmrruaooqjluR:s6r'rir

ilggalzsso.)l#nrrrunrursllo{l#n:caN'l{dr rfi'u{'hiur.rrfiorfidrrurrJqna.rlu

t n:cnr{fiisnrryusodxrndrodrrlsr rucol#rfionlua:un:.rxirq1#rfludril:cd'uonud{nrrilnu

nr: fi efi3.) nriredrhftr oRn:s or.r u ilrufi r nr:rJqnlfin onlun:s nxrfl unr: 6rf,n

cJour{fl nr:fi rrururfiur o.r:r nl#eqilu n:ynruvirrfu
^^.._C-__,_-d^-dq_rr_l^^-d_-q-1__ ___.dl < da ' ,A i o 4 4
0sl?f u?'lllsvl tsilqRtuu lrJfl5solillljulrTmiln?1ild?u'tllJultJo{ [tgtd{ytn?:fl1u{tl{

fi60 iaErJqndrniutr?n:saro d.rfluiloffuildnlunr:rnirgrfiilfnro{noyfign,ilrfiomu

tl,oRlit't1o'tu't:ito{t:lRoqjlunrruruion:snt spomer (1980.) ncira'ir rdorJqnfirluRlsuy

C

:rnfittvgn'ilrfietoutt,rroqjtnnrvnrulunrirusnirfuunvqn'firfinrJ:'ruror:ro.riaqrJEn6nd:u
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2.A n?rilt{ilmuauufi ol|o{fldq ilo n

2.BJ n?rilfiilltttto.qfdE tJO o

rirdr iaqrlqn n:lfrulunrurdlnqudr Growing Media niorinos6unf,u t dr

Media du ilursfir iaqlodrf,onrrdruiurJqnn^mtavrirl#d'ufi:ni'uro3tytot^ulor'16'rflurlnfi

iaqd,rndrrdornrflu6uvr€diorqra€eou'uvridiorqodrrloodrsrnuoortisr{caolotiruarutiu niu

6u il:rs miluR:?o *1r qirdor,?tSorufisrnnrudsldornl:.rtluqndl?,tnt:l (inur,xr+.)

2.s2. tfiomsfaqrlgn

Bunt (1976.1 :rutrudriaqrlqnfi z qfinfis

z.g.2.r Loam-base (soil-base) media rfl uiaqrJq n{if,lfi 6urfl uriruil:v nol

oqjd:uftu^orutdlouranrvnrnJqnlfidoosnlul:rtiou sr-ufinaruluiaqrlqnrintvfitrolorur:

firnorfisr ::rufirnnx1lunr:{r.nirflorl.nns d:odr.riaq:Jqnnraruiifi6urfluo.rrirJ:snoufr

flfrnfiuundnare, lduri SaqrJq nrodudutu a

2.3.2.zloamless(soil-less)media iaq il q nru^o do s hifi 6urfl u stdtJ : s nsu

ufsdrfifirfrsudn#our?irdu ilolriurfluiiu^sufruuuduarulusir{ilrstvtsvtsttnunr:ld soit-

base media ru:rrilquraruffimrrnruo'rnrior,',odrutdufiuuasln:lairsto.rdu'lrirrillsdtlttas

aii1rauo nrrrJ6'ffieiou^rdrqirurn druiliaqrJqoiittiffiurfluo.rrirJ:souud rlun5 tzsgr.) 16'

frouriroonrfl u r rj:srnvr6'sif

r. iaqrJqnrfluofiuvririar: ld'rrri oqnrnfirflurfio rqiu R5?a il5lu

iorqdlrn:rvrf Iv,|ru niordulu rfludu 'd

z. iaqrJqnduyr5dar: du d,u^ue, ttnau nJfionhi 1uruvn$r: rfludu

r. iaqrlqnnraruofium3tfar:tras6uvrEdar: triu ilrrsndurtRail nrlu

e,fdilrlsusyr$r: 1urvvr3rrnaruunailfldilfl:lu rfludu ailtfiu: eszl.\ ldncirrnl{odtoliaol

rJqnfirJ:ronrndul{dr

t. fi nrrruarlrtauolutiorqunrn6n'irrrfitsl*luililraturn

z. tri,fl r rfl u do.r oil dr u'[o dt nr : r s hi fi rru f, n irn^v6n u r d: s

3. rilt:wrulunr:ruauqnndr

4. rur rudruldasnen

.|'
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a
s. rfiorornfr rrqorur:tloururn

hJTdase:n

2.4 arurifi rosf aq 116 nfi r?rtJrvdrl

4A
o{d'lrJ'l:trtdtilr'lEolfi 1:a'l{ 1 a{

e.o4
?rYEilQn tuR'r5us{o{111 Iourqilrslt?esnTr?rJ:sdufi ilrnilrsfi are,su^nfi l#nr:

rnirgrfiulor loudrfi{dlfinsaryfidrrTqoix 1 toriaqfitilillsdu td'rrri crurooqntn @article

size) ris.r'ir,{o1Rtfl (air space) nrrruqlunrtqtdoti,l{ld (*ut", holding capaciry) dn:rnr:qril
fls

6urir (*ut", infiltration rare) fi?1tJfiurttilu::ru (bulk density) nrrrurflun:prrflucirl (pH) n?lil!

lunr:uantil6uurJ:vqu?fl (carion exchange capacity)il:rf,t1nd'l:tl^uttarfiotglror frneruarlr

raug nrldl'lrluav;rntqn (Richards rtasnats, 1964., DeBoodt ttac Verdonck,1972.) Self (1976.)

ncimdr iaogfirirrurrJ:ynsurflurnio.rrJqndosfio:rurdt ntmuo{uru iaqfianru6'rTd'.irt lil
nr:rirurl# ,*r',r,ufuorJqnruqqrfruln:{aflr.:ftrilil'rsdrrlrurntotiaqosanardrnafirnr:dsr

uriu rronr::sure,ornraturnfo.rrJqnld'

z.at aufrfi nrcnrsntnrrerflaq rJ6 n

2.4.t.1 n?ruqolRrf,ttasRl::srllurirtoriaqrlqn luir capacity and drainage)

4 a ugai 4 a dd - d d
:'rRT{50sto5q taanqqlilounl5:suluolR1f,o lJtgaun?lilsuuasf lEo'|il't'v{o[flg{ fl't5 R:c0]u

rluroroqrissdrs fi6vrf;nasisrJ?ruranirluiaqrJqndqnqedelild'Ioenanrsoeirq0qdrriaururn
g|}

fl oirsoirr.JrutnranncrfinnrrrTsrir'ld (BrownflOil$OiltJllUlntARtgtR0R'1511{lil'l l0 (Brown [td$ Pokorny,l975.) Criley ttCtUWatanabe (1974.)

:rsrrudrdndruc,oriio,{ornrflfirfiilrseildo zs ujofrryud drnrnriovirrornrarurnndr ss rilsf

rryud rJilr*ti'rluioqilqnnranarounosornurti'rld'.{lu ufflcrleur.rarufiuiaqofiuvr6d rEiu

vfr'rrlfisru rnoflrf dud'u spomer (1974:) nriredr Rri;surr,orn1fllrasnr:rfiutinn:rrudu

fllt:suruo'rnrarfluauri6nl{R1rJfl1?{drrirgto.:iaqrJEnlunrrur rfoii,r,r:rsdre{frd'ruci1.r

nasd'rudxilo{Rlsusosdrfiornr::sulotil dnuilsrsriaqrJqndruiurJqnfirlunrruvfrdrfrq 
I

, A< 4 bc/< ra d tnr il
odxnfrrno n'l:osfrnt:isuruolnldlffindrduluanrvr'ldu1 (fietd soil) ru^syfiuororiol#rfipr

anrnri r{r (water logging) Inutqurs odN8.r lu rf ru oix 1 t o t nrruv
- !;a r s r .,,- !

2.4.t.2 narruqrirfirflurJ:slusri (available warer capacity) uont'rnnrt:surur;r

ud: aruffinxnroo',nfid'r6'qro.rrndouJqn6nodrwua.r fio u.',uqti'rfi,flurJrslsmiqnoggie,r;
1970.)

glvt't.1R't9R1111{d1dqilO{rrn5O{rJqnrtRou't{rfiil{ flo n?'lil1u1lirilutJ5s loril@oggie,
d < ir q c s q A t q . !

ruo{0lnnsnuqn lunlTus:clJrJ:1n0vqRr1n9[s11]eR18J tuln:o{uqn tunlTuvrvrluu
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I d.rrfu drrn6osrJqnt:Jfinrrruqluo'.rr{urirrirl#fircnndl0vude.:o1Rr:rfisrl#tlXu narruqlu

o',rqr,6rri'.lrorfaqrJqnfinrudr6'19lunr:rn6uiliaqrJqnrfioovfirirrfreltnosisfivlunr:tn?rg

rsl^uIfl o,rrfiuor'rultunr:qodorrirroriaqrJqnovolorki'lrJasrnr::su't€,otn'tf,to.:iaqrlqnfi

rururrcruoqiu#e potirottouasnors (1975.) :rsqrudr n?12Jln?1il6'utoliaqrJqnfitrruwaulr

nr:oqjluda{ 30-60 nlofrryuoi louil?ilrn: nio tsg fior:oioqnurat{rusr:uonnrnd o".sooo
9..

rrou verdon ok (t972.) :runurirnerruqrirfrrflurJ:slelffiifirilil'l&diltoliaqrJqnfiil:rgnrndu
t u t d ds la o r q- | q

trirnu 20-30 rtjoirryun loutj:ilrn: Beardsell ttasnols (1979.)tl1{Yu1?1?dEilQn tunlYusn?:
a o 4 3tr9rl,t9, I e q - tt. i- --- 9/-.' t--a!-te--- -. ,e-y..&.

nvfinrurqlunr:qo6orir"liloirurnndrsr'uluanrvr'ldur tuororniaqrlqnfrrJSrurst:,ilrfr'ntiutol

2.4.t.3 n ?1il ?f u ruliu i?rJ ( butk density ) n ilru fi { do riru : su dtrirn rlnt or iarl

rlqnfilrJirlrrrionurnoriaqrJqniildn:roaou nrrruuulrilu:aurfl uqarauffinrrnrenrv{fi

ddqdmrfiruaoioqerarurifinr{nrunl*du t lsrurcfinrrru#rurfi'uf,uurrunrTuf,un?rilrrEulro{

daqrJqn swartz u6u Kardes (1963.) tdnrir:'jr tfiuut.'unururiu:rufiri1d{0saeR'r:drsm

srnrdroriaqrJQn
9go 4 o I It A v I q 96anofl5'tn1:cnilcruu1 grluYt'lufl'l: tTsouto{1{T5?lJil{no liltRe

a

ilqrErrdorlsnuas R1:ds aundofi fi:rnrirroq{aErJQ n

I

n arrurururiut oriaqrJqnrfl uciau drAq dfi rl#firdud'u oqj ld' lu anrndu'ld
Jrnr . a . i - v - 3q g

m? lil n?lilfiulrlulJljoirouog:sl,r?1{t 1.0-1.6 n:il/(ryu.) tulj0lsu?f.: drsirrorniaqrJqnii

oqilunrmvdrsixfiuoilfuf,uoqj:vudrr o.e+-t.z niil/ail.qil. nd.rnr::orirrdnriou{aolrJqndfi
. j . . s . i o h | | I A I t9 q I d

netruuuruiludrnirgierdrnrirr riiorirhJrJqnsiurfirnsdru uoid'riaqrJqnfinarruuururiuEliaq

rnfoulqnriutsr.rrlnrfiulrJ hiasornlunututi.r limur,zsz:; criley uGrrwatanabe (1974.) teY

tduottt {'runarruuururiutoriaogrJqnfi rururvarunr:firirrrirfru o. tso.s niilsio au.iril.

2.4.2 dilfiAnrsmfi mrflaqrlgn

z.4.z.r rirnrurfl unrorfl ueirq c,rD rirn'rrufl un:orfl usirrhifi ff alsrsn:{eio

nr:toiqrfiulsrclotfis usififlantdorludrunnrdrur:navaru'ldrsrsrolorur:dx 1 droro

rfl url rs lsrf?rf orfl u fi s eiofi ufi rJ q n unvn ruqrfi n n:: rur o r qdu vrt rir orff stu du $riirJ q nlu

nrrusriauluqj ovfirirn:rurflun:erflucim:sudx s.s-o.s self (1976.)

yrudR'rfl n?rurfl un:o-rixro.riaqrJq niiqwfodrndr qnfi nrrursaru td
rtasrlEo'ntr:6u "l uotfiw usidrfirnanrun:rrurflun:o-sirsroriaqrJ6nq.rniosirFr^niln6

qJ, 6 4 6 r A g a
oqru-riruuarrrur nrfi anrasa'rsoofl urmnourilunueiofr s drilnr:tfllurJ?rurar q,r

:ruuudrfrudril'r:o
9ei
n'tHlRSU9tlJttnattruil
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I <!^69tv44.-<rqqgr.qsA6mfisil1d{e pH no{fiufioqj r i6 usiavffil#rir pH uotnsitdu 55u:nd.r
dr a<ia - A
rilu?TfrrJsilrlururnfiqofio ior pu louflailfiuu#r,ilruaundrfi'urilrdrrHsuiNTitflut:ar :o

4-JYaa9s^-ia!ulfiila{stnuunu t[6?aFr pH florttf15ttfl?uaou (suspension) oullu tFlu?ru pH llotloltd?lJ

1u{nvoqj:vud1{ 4.0-8.s udfirnufr:m{rudlfr pH rorfiudrfirrursr 1.2 uasq{6{qrulo l0.z r.G

fiao.rnd'ruriui6u:nunr{uusi'ir1# 0.0r M cacl ,uvruril a;fitrflar pu drndr?fiu:niEfiarrufi

ndrufruif;u:nrsiufiuueil# r N Kcl ,,nu,i, e6d}{rilps oirndriGdrudurasiGfiasq aG

- !cg- a s r s d qrr, jv vl {dt 9t 4 c

nd,rfilfriururnIuqI:rJ loufrnr:ldrirfrioldrilurioryarTugru'lunr:il:vnr^un?1ile1o{nr:rJr.ioqi

eqjrlr.r rirpn iiiorldtririufi'u'irrflurir pH fiuvloFrcrorfiu ldruro, 2s2il,(fr?tfiel uav o{:hd,

2527;)

2.4.2.2 rJiruru rnfr ofi asars'ld rfl u nr: uo nnarrurduro.rdu 1ur?ouJfrrifi'nr:rfi r

ldlsrunr:ierrirnr:rjrldflrneodrlusr^ucfilcfi6uo^il6'16'esdlnod rirfrorirrlould conductivity
i,i. d

Measuring Bridge lr{nt4o'luoonrurosrlurl:srflu rprfifiruusiorrun: trasrirfi"oyrfluo'sfiro{n?'ltJ

rfiruiilenld'drutornvtnFcgrfiulnrfluilnorfohi rirnr:rirllh{riidrndr z rofifrnrusioursr: r,{or

qnrfioovto?qrfiulor firdufirirnr:rir1r{flrrurnn'ir s rofifirruusioursr: rflv{'rsfirvrurfirurvi,tfuti

ovro?rgro'ulsr ld (uaenluorr:x fi n-zy

2.4.8 rtq ontlil,olfae; rJq n

trqornr:tfl uilnfi'udrriryfl nfiuuudrdruirnr:m?qro'ulorrorfi rynas{lfl udsrfr

ilSilroufiettnottasdilEad (druro,2530., Fostein(196s.) le1rauonl:fia'nnt:u'n:arlirtrqlor
4 Ao 4tuutrEol?fr: nrluudrniunr:roiqrfiulotrolr{os lessential etements) I{d'.rd

t . drn^rkliul r og rfu rfl u rJ?uorii hiuorfi w uio n cir li rfi rn ro r'rq rfu oc fi n a

rfirhi'firhimil15oto?qro'lIsrrfluilnfinfodr:rfiioroqjkiouhin:u:rn:fiisr6otilarilr:orn?qfr.r

rsrlvnl: s 0 Re o ntrasl#Ha

- tt 4 utrrv J dt ta ju, a
2. nlT{s ra:ilfr 'tEuuluuil:il1011t trJT{oriluit

l#rfl uuacrfl udnuarvornr:lerornnrsro{ n'r:fl rerr rrpreiavrfi n

alurtofiorflotfruufoud'lclld'tfiohiquur.r IorJnr:rfiilr',Eu',n'rrrfurfi0{odr{rde,al#udfis '

l. vt^rilrtrqrfuhJlfiunrru.rnlrfirfisa{or6'rLnr:ro?qrfiulflrla^ooonoon?.ra

ociNufir?q

t

I

ltolrvudsr r o r n r: fi'sr rJ n ooo RrJ'l

a'nu ars or n r :fi sr rJ n 6r o s fi s
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I iloEriunudrfroqj r6 nrE fio nrfiLou(c) laln:rou(H) oon6rou(o)

lulsr:rou(N uloar,loiae) Irjusrarduu6) unarfruil (cu) uunfirfrur ltvtg; rirrusd'u (s)

rudnG'") ururnrfraoran) d'rnsfr@n) floqrarr(cu) Il:ou(g) fufiudrirutrrao) unsnao6il(cl)

rrq c H uas o firfluerriri:vRourJ:vruralfiou 95zo flo{rilrfnu#troonr^#u

firldiururornor nratu gilrorfrrrynrfuou te sonl,rd lcorxurri.t 6troy d.rluantrrJ nsr^uo{

rr:rumsr^fouri'.hJfisorld':-unrqvi.r s sfinrflurJiilraufie,rr{or?rilYilnr:dr:rfi?groqju#:1rnur

a6,zsg6.) u:'rro;6n rg rfioldrJrornfiu unr{ulr'ryflsqud'.iitd'luJsrlourrnolnrflriluurlnfrris

luilru:rn uriwrqnrai',drflu z ncjruluqj 1 1arurooni,2530.) uas (dlnriu,253l.) 6o

2.4.3.1 tJ fi f 1 Q! 
(macronutrienr element)tfl u t rq oru rrfi fi sdo.: nr: rJ?ru ruu n

druiunr:ro?qr6rlorrl:snous1aefrrE 6 firE 6o lulsr:rou ylsar'loia }Jusrarfie,il unarfrsil

runatfitrru $ilnfirdsu uasdrrusfi'u loe,dalilfrsdsrnr: nluln:rou 
dsayloia uayliluflarfiuil

rflurJ?rurannnnr'r dlfrsn'ir fr'lEo'r?f15?{dn 6rimary element) cirutrogoruliso{ (secondary

element) tfluntqorur:fifisr{o.rnr:#oundt 3 filE nlu1uln',rd6o unnrfiuu uilnfirfiuil uas

rirrustiu

2.4.3.2 qa5lE (micronutrient element , trace element) nfOtfqoruf:tAiru

rfluntqornr:fivl^rdornr:tud?ilrfl#ou usiosuonqtorrrquu'.rhi16'rJ:snoudes z rrq6o
d

tHaR urJ{flrfi4 dlnvfr no{llerit lu:ou lrua'rjfirir uncnao€u

d'rfi rtsiiutlEor?r'r:rnRrn^ubJfi ornrrdFriro'rRr:rfl ufi usiovr^rlqun:r(Toxiciry)

niolns dou r[ rl#rfi o rJq^n'?u r{o mr r m v si o dru (antagonismlfru mq orn r:6u 1 niu nr: q e D r q

o1t4tt uasdrr,riufrsfild';urJt^rmutlEor?n:'hjrfisrflo fircuaerornrrfiorJnfi{oirRtsiJlestE

I olt'tlt (nutrient difficiency symptons;d.rrn'n1d'4n:sus{o,ltR'tloitgrfiuler llnsoloudot.rfirfeulo

druuuorsroru^sfild'usifratur:nrfiureiufo 6e luuriufou?rruuooriou r[rlfd'nsa$fif.oA
ldor6sa

trJduulilnrn16ruldrrtco{lunr:rtfin-l1a-nuarvR't:udor.rotRttfllarlEgrilr:ueiasru'eosuanr

t#rfl usr:ru?narriaulsrriuduaqifiunr:rnfi oufl isno{mEolnr:rfutuu^yfio

l. nrqfirnf;oudre,te1nruluil^r (mobile etements) nrjrurolrrqolnr:fi

avaruoqih;dau iifiorqtrntotfis rdu luuriarrur:nrnacouflrshJfircieufifiorqr?oerndr rsiu
I

uit'latusol'listueiou td'uri tulsrrrnu vlsayloia hjusarduil uilnfirdnil raslilfirfirir rds

fimrnnfoldiutrolotut:oix .l dhirfiuo*ufinoyudprqornr:nr'orjno^l#uXuiilrluiriou if,-td

mrrvlueiouuiou?rzarssn d'rrird.rfinr:ro?qmuloosfrn')rudornr:nolorfir:sirr 1 rdo6ul#

rrogormr:6'rnrimuriffs'hirnrorfi u{eionnru6sr nr: ria .jq rsl 6
rlqolil15yrlIUdUdilOgvt lljunn0vrflnnl:

t

u
rn doudrutil&lu d o unf suitril sorr rudohi'fi rt61dsi o lil bdruaor ornrrru^o rJ n6o o nur rra u
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t
,duu-,n.,rn',"qu,,r.u,odu ornr:fiodnfi6'.rnrirafiocriot, 'l qnatrudul:Jftluiioqicilulru'rroil

iirdu

z. rrogfi rndeudrulil'ldnrulufi ry (immobite elements) fi onrjruto.rt 1E01141:

ft avaruo{ turirufi fr orq rurnrerfirtriaru',ro,uduuflrslrJf,.rriaufifi orqrlsun'irtdud

runnrfisil ririlcd'u rudn ururnrfia fiinsfi no{rre{ Iu:ou uasnaoiu defirtrotrognarirdor

rrdo.rrorR'r:nrpr rJ n61fi'r#ufi ludouu6olStratri:uuosr

2.5 rJ:cmn{osilaofi un? ti

{uofiuvrfdnio{uivrurnraoftfu arrur:nurirosnldsrrilolritJ:snouto{trlEolfil:

fidifi oqitu{utfu r 1s{6'rdfi o

z.s.r{oluInTr0u ururudr {uiifinqlulsr:tourfluo.rr{tJ:vnoluavoqilugrJ

sirt t 6o ttoilIilrfis:.1 (I'{Hb,lutsr:vt (No3),iifisillfii'? r hJ ld'rrri

z.5.r.r {ugoruItrftsudardo fiqonnxtnfi fio lrvn;frso odlil:snoudrs

rrqlulor:rouil:suar ?-0.67o rravtroldru udu zs.l z, u^uillfluurr?ra rfiolorn'lulor:toulu;il

roqroulrurfiuil NH't rdokin.rhJtufiursfirl#qor.fi'uoqiiifi':tstnoaaoetdfiu rirl#aonr:qq

rfiot tqlulonrould ornduld'rfl uodrtd

z.s.r.z {auoufurfiuilnaol:d fiqot:nxtnfi wnnct d.rrJ:rnoudruirq
nlulsr:rou 

257o ttrlvmrrsiu eaqo urulurilld'r?uondrgriu6rtrirnrursfiorrir{urir {urfierfifr

{e'ilrfi'otunr:ldflufrsurrrfio niu urqu riud*.r durJs:o m:rsluriauil:vnsuc,e'r{ofurq

|| nao6urir}i'qilR'nrroir orqu riud*.r uasduils:rr hidryiriin:: rriu urqufiqnrntttlunt:st'n

lv{srndu

2.s.r.3 { o uoruIufi uil tu rsr:yr fi qor:vr r w fi mHoNo, d.r fi tu lsr: ro ulu g rJ lu

rsr:ilil:silr il tTvo rirhi'fivr^sarumnqor'lursr:il1il1dil:slssrikir{ufi {uuoruIruffiou 
olutsttfl

qAgt d. A 4 s Ul b a 4 ll!r-r--- -e-q-y^^--q-e '
E rliiisrds no riluinqhb^l uarqtu.luduld.iru rirl#nr:tdu:nurqlurn

2.s.r.4{ugriu fiqo:vrrtrnfi co(NH2)2 finro1'luln: $1A 46vo uru'turi't'ld.i',u

u^oruldrfl u { u rir tr6o { ul#vr r t 1r

z.s.z ilur'loal'l oia fi ilrufi{ {uiifi mqv,loar'loiarfl uo.rdrJ:s noudrn irLoulu

il:srnelilsfinovfiila;nruorrqr,loav{oia Inurnutvo^un:ort'ouasdueix dlrfunr:ki{u

r,loav{oiaftrfluiln6'rrdrdqdruiunr:nrfisrfir {uv,loadoiafinra^srl#rfionr:tnuo:luiloqriu

16'uri

e
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I 2.5.2.r n^uv,loaMn frqn:vrr,rrnfiri: r bJ 6o :cq1ro;rcur, rfluvriflurn:
^i<D:ttJflfrfifir1elol?n:frsualuslJ'o tEiu $narfisru vrloailoia r'lqlol:d naoEu{aq l#rfluioq

6ulunr:nrfior{uvloav{oiauvru4nrfin uon01ndf,{arrur:nilrfiu$lsardflilrrirurJirrlqr

qar arur36ro.ro'u n:n finhi'oqjlu anrnfi ntrursaruoionrrrlq nfir

2.5.2.2 qrJrrJofdoardor p{figrIosnr:?,rdrJfi'ut'lodrv'lsrilufiun:odrilsfruer:
r iu9,a o d, o c a o, ^o, 

'
rj:snsufrlpifroBtdlr (caso) 50zo uaslruIuunarfisrur'loarylo zs Eo d'mtnlflln:nv'loav'lsFn

nfisrd'arq{iitdlvrflu{odurdaErlnJofr{sau{n @ouble super phosphate) r$o{uvriurdaqrJnJof

vloafl'lst (Triple super phosptrate) tfir,loavloia 4z48vo

2.s.2.3 {uuoru Irurfi tril?'l oar?'ln (uoru Iru r,l o a1 rfl u {em auintfi qr r r 6-zoo ds

fifio{outrfo{ur?rrfiorrirJ:snouclorrrqlulorrr ffil t6?o rmvrrqr{oa doia zaEo

z.s.r {etltlttndrfisu rflu{uiinrfiorilrorniliilrr,rRstrsrJslfiurnfiuuioir.r 1 rdu

fiatrd(sytviite) nrfiialavi (carnallile) fn?luri (sytvinite) dludrudrdrj:rnoud'rs rn6o}J

roatfisilfrtrornoir'rriu{s}Juoarfie,iloclfi'udmqu,n',rdouqjlugrJror}Jilsrarfruiloontryri Kro)
4!al

tru^oqndrnvtfluar:il:snoulilunarduillan:onlryd troro {u}Jnorar6uur.tfindulugrJro,r

rnf;oru'nsirr 1 uiu

2.5.3.1 {u}luorar6etilna o'l:d fi qn:nxrnfi rct fi rJ?ilrarcJo.: }J gsrarfir,u

rfluotrirJ:cnoulu{urJ:uil10r 6a4z vo uru',uti'rld"iuundr{uftlgoar6uuluro:yr d'.rrfudqlil
Itl

rH ru r c fi n v fi r { u ri r rf o { s fi h{vr r t tu dr u iu vr^svTr r lrJ

2.5 -3.2 {u }J un arfiuild'a td n fr qsr : mt rn fr fi o rrson fi }Jun arfierrurfJuo1gi

il:snou 5H53vo ttnsdrrusdu sszo urulurilldtiuondr{ulrJusrerfiuillursnyrriiur6uafru {u
su'odrrursdrniufisfl rn fudir orqu

2.s.3.3 {o}Juoarduillutn:fl d.rfi qor:vrxrnfr noo KNqrJ:vnoud:orrq

Ifl rrn ar6sil M46vo uac5 r og lu In rr0u l 3zo fi sruldfru fi syr a n h3na yroseTn

nr:firfrsosl#r.lnna^nq.:qnrfu firosdorl#rrEo1fi15n1Rdr:asarsluel'u

{rurururn 6o rdofirqodrumqorurrnrnlsoouoin lornei:asnrstupr-uliluda ar:asarulu
fiufilsldtrEoll4l:setrelnrndarTa lersefinr: carion exchange udsrlnnr:aarudrodN#i f
{olilrnildsix 1 travfiuvr5elierqluo^u usiilnfiudrdn:rnr:sorrcfflo{fr,qu,n1rrfurjnlilrfrno

fruiifisd'srnr:druiunr:t#r.ranrficrq.:qet6' nr:ki{ud.rrfludsd,trrflil @onarrue er ar., rslrJ
uoinr:ki{uiirurnrfiuhJornr[rhi'firqru'r11uln',rrfu .l r{rTrJrurnrfiunrrrudornr:'ld Iootrq
orurrrirutfiurucilfuTrjrtrfti'nrnnfisrcro{fisrfilJduraerfnsrnnrsfr'rE01141rrr?nqarrE r:iu

fl:su vloitttgt{t ttas ltuitRlfra fierorflufl^ufi'ufigld'(Hausenbuiller, 1978.) lu:cgvu:nroit'.tt

t

t
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I
ro?qrfillorrollfisron nr:l#{uluIn:tousdrlrfru.:il0rflufi.:drnitgurn (woodson tt6ls Boodley,

r983.) ril:rsfircJro{ululor:rouu#aocfiflndrtri'rirnrincJotfiraodralttasdn:suvt?a1R'l:ooR

g0fl (Hosoya ttdUfl8lU, 1978.)

n r : rild uu uil a { cr o r ail rifi vrr r rn fi r o r6u o r n nr: ki { u 1u Ior : ro ulu ; rJ tts u In

rfiutllu:crJcerrdo nnrurflun:td,+iudu (Dukshoornltasnils,l983.) pH lloilg^uaenllnu

rnr6sdufr:ruluril,,uro1nm'ld6 du*oloorrfitfinornnr: oxidation lro{ NH+4 rflu No,
J + s o8,-+-s .9 - --.c-.+
so{ r.[H'o t Truaosl# H"2 Irua @ierre, 1977., Spencer tt6e Shive (1933.) uudrduocnrtBgfr
aaaAdrr€

tono'tfi1tryfl tfi ao{luo{ 0'lRn?'lllnJuo1{10{ou aru:nurYtrl#rfl u rJ n fi td'Iou n r: rfi uilu

(Nl{r2so4 srerren uGtB FreE (tg77.) :ruuudr pH {o.lidErJEnrdotd{s OIH'2SO4 nsdrndr

rdold{u ca(No3)2

Warem rrGtu Mccollum (1975.) uusdlirnr:tri{uv,loan'lsruasliluoatfrurunqn

rnd'rfruFurJqnriouru:rro',qr{ouuoru^orndoufitufiuldfinr:lciuun^adunsrirl#rJ:vfimr^nut

tor{erdruaslu:rudNrJqnfilci{oluIsr:rourdrdu rdoki{uvrFurdaquuJofvloarv{srrloan{sl

asludud'u {uovqon:rudur'rndu,rdarirufincu',uti'tldotuuioonnrntffouasdr rJfrn?urfiu

6ul?nar:ou "l dor{urirlt?fianrnrflun:nfro pu il:curil I (sample udu soper, tggo.) tdu.,

nrnn:ndoavlo?nd.r6oornilq^nFur:vudrsdor{u,,urrflg.insay ttd; Stephenson, 1959.) rJf,^nFur
jo j .H a i | . e

fr fi oilu n r n fl 1 5 a s a'rs fl a r duvr?uru^a gnl o fv{ o and sr uan l'lddtfi 1v- wazer, tg &;

CaGI2PO4 )2.H2O+H2O---;Qnfl pQo. 2HrO+HrPOo

Boodtey(1970.) ldvroaor{u 4 su^o 6o NH4No3, (NH)2so4, ca(No3)2

rrauNal{o3louldnarur{ilc?uaoq:gdu6o 400 rrnc 800ppm-N 1rfl{uri'rJorrr{arn9r nu'ir

n'rrrun?ru{uro.r{uN fidvrFvrasisnr:m?qrfiulsrrorfis n^o v{r{u NaNo3 rms (NHrsoo firvdu

nnurc?il{u 800ppm-N rirhi'fisflronsidrilirr ca(Ne), fr:sdunerrun?il{urduef,ut#Hafir.ilrs

1o riru wrlNorfi:rd'unrrrurr?rudu 800ppm-N rfir1#fisurrri'rurfiernlilrfisure,

qy'tst1(zszs.)neao{?f'rFraflouGruo{rnuou',uduuasuu:rfrsrldsionr:lrfl{utuIn:rour'loav{oia

uaclilunarfic,il :cdueirr 1 luiaqilqnXurrn$r:narun:rs nudr urufiuroirgror^ulor6fiqn
ttr

(rirrarinu#srirurufio6u) fidsr:r6i?ui.rdrr o:+ Iosl#nnrut{lriurotuoilIilrfiuil lursr:vr

400ppm nr'u,iiugnJofr,loam{sr 2ffippm uaclilrnarfisrunaot:d 50ppm rlnii'rJnrr{

t fisiar: ess4.\ 'ldvreaorldiaqrJqnaraudfi fiuoqjriou nudr dn:rfirn:.,rc

I

n

arfis luuvnfirru:rs:fiu ryirfiu 3:l:l uavrdorornnarru'hirrirraruotoriaqrlgno'rfrnr:rfiruCopyright by Mahidol University
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a

?

{urnfi (15:15:15) drdn:rfinildrrflmcailfio s niilsionis€rl{ IounqniaogriourJqn lu
-loC*nvrsvrsiloer:1s1yrJruoqu ru rsr:rou 0.zs nirurdrfrurfio{luuloav'loiattaslilustarfielru riruarun \2537.,

finurd'n:rnr:tri{ufinril1sdrurr{aoRr:n6q6'anraoe,dl,orur,{.rvr:unlirld4lqo fio {olulor:rou

dsr:r g,000 u^afinir.rN/nssorl {uuloan4or 286.5 ru^afiniilsion:sors lqunr:urilkinfiri:n

rdo,,*ovrrur{*.rorq zo r6ou ofoii z r.rdrnrnn#ru5n 3 drJnrr{ uurn#.,siothJlciqn z drJnrf

z.o nr:turvilqnrfiolurhctnsnlns

ffiqa1zsza.) nciradur,roggrlodr6'qfirirti'nr:rnrsrfisrrflusrfindArAqdr uXerflu

firyft0arodooo'rrniolurJ:yrusuaspirril:vrvrs lo€,tnflrrtfinr4nquarnXorf,r6o doa',u'tro

,ilrudrutd'rirlugrJrfinaer rrxqu#{ uavr#on:sflot fidu4unr:nrfintriqlrurnrin rfl:rsardnld

Isrslfir:rnurfluri:ulnqj ldiaolnra'slfiornnr:rRueriuasqa6yr4fl::rl dlnrtddrsttasfi:rnr

qRdlulioft a^srldsrasnvililrtavluv;nnrntold:stvtfl

nr:nrrsrfi olurJ:crn elvru lufl o qriuorr ndralddrfr 3 uuunoo (rJ:s lud, 2s3s)'

2.6. 1 Rlll ncrfi enarrtrfri 1op"n fteld culturel trrurrdrnil nr:rlr rvtfi ovh.r dl

ruriuflunr:rnrsrfiovhuruuou'oduoururfli uavR'r:nI1st#ov{Nuuuqttflunr:tn'lsrruu

t::umfi

2.6.2 R'tsmrrvnXsrlul:qriou lprotectea culture) turursdrriunr:tnrstfinl'lrt

qflflunr:il nr:nrrsrfiouruflqor rflu?f;rvrrcrfindrl#rnnlula6qr4nduruunuonr:rn?qroru

In rdu nr:ufnv,lrrriounr:ouylNnrinrdocirr#ouxrfro nr:inurqotn4fiuavnrrrud'ulul:.r

tfou qaq

2.6.3 Rlrrnrnfioluq'rnarafin @otyethylene bag culture) tflunuturvtduotfit

Inol#qruarar,^nu:rldrdse,ilfodrcilfn nioldiaqnta^oldornnaatdnmrltnusrr?rfs

qod1l4ni:rJ rsiu drcirrlfl o r1ururn$ra nrndou q aq rurutinunsiliunro;orrr:1#turursaufiu
d r a et c tC a Ac,

R15[1'[1vlfi AunnUsUerltA? [fi t50[149lVl9l O{fl 'l:[v{'lsal lrj

rff nfi u^survrrvluq.:narafi ndrururn lduri r#ortruq r#ours:r uX eruxfl r

rfiorflrdo rfinurruaa rfiofiuu:o rfinmoru rfion:vdn n?ntoutm rfisrsruri niqil6u6o tflu

du doeiur:o,v,lrdulduuiaqnarssfiolosrnnlrd,6uu rdo.rornlun:nrmo^rfisr,tnrildduuu

trfurriou fiudnruei (hi:sr{l uav fi:'qa (2528.)'ldfi1nr:duaolnsl#uuuaounril uudr nr:

runrrfie,rdonr:rtrlurJ:urmfl"lms fisilrflrcnXorgnq niourt:ru ttXourtfir uact#orilrdo atiael

I
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I
nrinlungnardfinilrnndrfiryrurclul*i riotiut:rsruanfisrfrld'rtilueu qernrndndltaviaqurTn

ti ldtiu u'rur : nr.rr 1d{ r u

rJ:v u q 6 (z5n ) n ci ra'j rdr6o sfi ldor n n r: rrrJ: g rJ hlol{ll'l:1 rlood r hl n'l rs

rfiooslsirfioiifiqnrnrvr6l#oraErfivrqrndrnr:ldrdee,ornl#6u rilnsl#ur{ur:rfirJiruraurflr
e . ! .Jj tr c, C 4 t q,tt ,_._,- ri

rrarilrorraqlndr uonornfi drotfoil e523.) flu'ir firfrsutrnlftfrottfu tsiu 1t3 ttttg0lt::at tilo

rirurt#rflu{aqrvrrvnXoluq.rr^rarafinncrfluoril,rd,urnuo,riErrfirlri'ld'nnnrfisrdr drovl#doltir

nr:Hrinrfisriourfruiirf,ouornlfsrl*'tr',#uu'tur:nrirrurldldtrsrslild'o.tilfin

ffi qalzsza.y:runudrqirduuiiafiodraossl$rtioOoutit*ifi urd.rrfl uv,t^seis

nurn?rgrfiulotsqrdulsuio lduri drf,osl#ur{ur:r h?ucri'xnh?ruvnsn t*d. ororirf,rdos

lnriilrldldrau usildnntil6rinrdorornornufiqfiuvr:d6'srnr:fioqjrurnuoirirsrradrlXndrliltd

ld.irsfiriau fi'lulsr:roudr d'rrfurirrrldrursrfinosr#udrlurfiuut nanfinsir :csvl#non

ururirl#rf,sr?a'ril-rR usi6'rdrilrufnl#lfiuvr6ddosuacril6uud'tto1il:t:sirl 1 hi'eqitugilii

rfiorjrtrJldtduasfinr:nt*ruornr:taFrual'hJovrfirlfi'nr:tnrctrxotdnarufinfiqldu

n:ilimnr:rnu q: eszl.) rir:rurru aqilnranr:d'ruruurnrtirrnr:nrjrurfi n

rfiuan'unr:dRsl:srlst?arnr:ufin qirduuiirnurvailsionrrldrnrvrfio Pleurotus sp.ulitsu^sl

Iosl#{irdoshlruqovr::arnoaormfnrfl u:cuynar t-e t6ou drilrtfl rctfi aulir:u r#srurrfl r

ruasnXo,flrdo ud:nj6uurfiuufi'uRr:rnrslqul#fif,ou1#unnr:r nu'ir qi#iuuiiaolilldurTnl#

rursrfiqun:illdrfiulodr.r6sausirdsnrTnl:Jld z rdsu drdoutr?ru€uon::ardlilt:nldrnrsnXor

rir s sfio ldrfluoeiNd usidi'onloiirnrrlud,duu'll3rurpon::0tfi6'n:rnr:to?qdrndrtdu,fitii

lnrrludrdoslfsrsurntmvfi pranfindrn'irrdnrlos

o r n n r: d r: r r un d r ru r v rfi n ua sn fi n dou rdsrd n lu q r vr aldfi n{ o{ rJ : sfi rJ

(2538.) nudr lufl zsgz. 6'ruioun:rlgrufiunriuurvr#srn:voruoqilu 6 drmo losfidr&ns

arrun:rurfl uumcirfi fi nrlnrsrfi nuasnrdn#ourdor#otuq {?IaldARunritluqjii qotorf,tu{o

:o{a{ill n'o rirmorfiorun:rlgr frruf;sfio rirmqun:frsai drulturdu oouqiluavil'r{rau :?rJ

rdrfirnsn:n:il:snsunrrfiuafi'urfindruru 85 :'rrr firJ:vlrarfroudu,nf;udoornnr:nf;sr

il:srurar 4,830,100 fiousiofl fiorflurssdrduu q,tgg du 14,792,g20 fiIaniil) uns0lRRr:dr::r

nildr rnunrn:ocfirRr:rilrvrfiqurq:uuacrfiouxfirrurnfiqa (?5.50 rrJofrqusi) :otaurrflu

ruiorflrds ( lz.8s uJofrryud) uavrfioqnq (o.oz uJefrryud)
ooad

d]fi:uR1r9.ranru9rufird rfisrux:u rfi eruxtXruarnle,rflrdo tfionr:6'r1u

l

C

rJ:srvrelyre, nudr{'ar6ndourded:u1nqjnvl#qo:otn:r6urtiudrusrunstfittf.t + rfio lourir
Copyright by Mahidol University
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I A.a-el
nriflanuilr:srouiornul:Jsraoodrtl qor:fifiulldd'uuildilaru noo l#drdosriJuiaqnrin ttav

.a a9t I a o ,4 I s d l-- -. -. t 3
ilfitrrqorr'r5lt{[?ru1sdildrunr:totil5tasttlt ottas4ilfl 1? tgluud?ueldilo{u

t'a'i tn g
{m-eu itti tl'l{v't1:1) too drulourj?rursr:

:1Asrou9l

rJurrr

s-z rirulnsrl?urn:

o.l rieulourj?ilrn:

*

rudltr r : q a.: lu q.: lr a r aor^ n il u go u fl u r o ii fi u il 1 6'60 n {r.: z dr e, r : t g fi e u : : 1 iarl

mrTnqsav goo niil rd'snrnu::qud'akit:o qnqndr6ri'rudrdd'rsn:ceruuasierur'rrirhJdrqir

rdolfiuvridiirflu6'un:rsoionr:miryrfiulnrourXnhi'nrusrlrJ fi3qa 1xze.) rir:rovrrdr rfie

ur:iluncrfisruNrh drldiaqrtrTnflulnu::rq soo nirr oonrfiodldrq?iulildrndr 300-400

nirueioqr uasdlru'r:orfiunanrfisrlduruil:cilrfl +6 iulerufi:vucnarrfiuoonrfiouruil:sruru

oo iu rfrurfisrrflrdoriusi{u$i5urilprnon:r: z dilaw1. rfir,rflrdoorr?rua$xnoruasarm:orfiu

nraerdsrlduruil:srurar aq du :gusrearrfiuoonuru 90 iu ts1nrarufinrauriodu 30-402o iro.r

rilau-niaqnrTnfiu::qluqu,rarafio dourduiil#flaprfino:uocilrroud:osfidrilrinrur rdofiuq
A4Jvagtes

osrav Nooq :susuttdatnsfl : n: osrirt{ourdsriuoo nornf:rrfou dx l:rr6ou druu onJ:qiou

ldsrdfiqvrfi'ornrhsuru 1 finnd'.rrrnrfursfinl:rrioulourflnrJrvqnrirei'ro dol{rjrrurar l0-ls

iuo'rovrirqrfrourdeluilltJld unsornnr:dr:'lnovuiulddrmsn:n:rirfiodourdor#ofiuuo,orq

ud:Iosnr:rirtrjnotd.rltluu?raerln#16wliltd'rirrurldrj:ylsuf drlun:rufiunFsudrdou

t#ud1d,t#t,ncirdaru:nrirtrjldrj:slssflffin rsiu lurJ:crilalduiuuasrnrnfild finr:s{{
l-------.----q--^t*--d.^g^.-e.--<-aiosdt{raad
[5it.t11{1'U10 tfi tU:UtUO?dEltrilAOS1nnl:[T{lvlt4O tlfoUlil1l,nJnrilUUUOUytsgfl lU

2.7 olni rdrdusrual#rfl uflaog rlg n

draoosrflu,suieqornnr:url:grlh?iifiil?uraruurara Bassham rrae Thompson

:rslrudr nr:rirh?rirhi'rfisrnranasuldrs{1#ft zo drus1uluupiasil usirfiiltdfinr:rirdrf,ourur

l#lunr:mssr:Insldtfluiaqnqro^u siourduirrurtdrJqnrn'rlunrrusldnafiyroarunri

Adamson ll6u Mass (rg7l.) :rs{rudrruyt6otmcarrur:nrJqntdloohjfi6u n^o ld
iirdesrfluiaolrlqnuvru o:rrudrt€oorrfinriudrfinrlfirurrolorur:fi,ilrrflusdNrfisffo narla'qns

tzt

r'fiirudu so nJofrdud rdorfruun'ufiuiifrilqilr Rankin (1980) ldrirnr:noao,rrJqnfiurlillu
:A q
fltaou tuRsutllulnn{rE 5.5 riln: ur? l0 rusr: dn 0.2 riletr l#EraErfisr 150-350 fiIaniusionsus

clsst6urfiuiletfiornsfiilqntuddoufru::qlunvucruron{r{ 0.5 runr u'r? t0 nrsr: dn o.z

I

a9' a a< I '
run: l#flanfisr goo-eoo fiIaniusion:sus uonornfifirdu t firJqnld'nar?rrtr6r.riu6urdu

Copyright by Mahidol University
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I

a

Adamson ttdu Mass (I97I) nrilrdrur?vr51CIil60n:1fle.rdildrdou0vdrld'narua^nilyrr^o

rvrelul:'r16ouqtln#16ulfiu usidraoouodrudu:ilrnvrirb?erar.rfincJo.:ilyrfiorvrmrrnndrlunx

tJfrti6 tuootornfr:rnrqnttnvl'rueionr:rudrs ueifi{ofin:::vrier:sirrfie,ril:snr:rGen6o16orro.r
I

nr:inur:yn'unrrrufiutdarilarusludrrdrse1u€iouarrJqnturi

risurjrdrf;oumrJqnfirn::nrinl#r$f,uriou fupsul 0rRRr:moaowol Donal

(1970.) ldrirnr:rJqnilctfiotilalrdtdoudld'ornh?nrn pondorosa pine uas dongtas fin foug.tdil

trqomltfi'firrflun:lrXntrq uu'ir un'.rotnilqnfirfti' t rdourusrfiornf,udo.:ornr:rrngfiRgas

d.:ncdrfisuoraooqqrJqnlnsray{rvlrd,u^uuor,,nctfiil nr:firflurdud,firo.ron.,, aarud:ror
rnio'rrJqnr{r1# u^" exchange capacity rn^udunforfingrJuul chelate c,ordr:il:rnou:sudx
nr:aare,dacrotrndo.rrJgn ilrgnrfinrtunr:1drfiou6n 6oI:nrdrd.rrfioornrdo pytr,iu.,

phvtopthera fnutnurstrioilqnn^rlunrruv6ruIoshinl6e,uiaqlnri Maree (1984.) :re,{ru?'r

drdouanfnldrJqnfiuiifiorg#u usililne:l#draiooilqnnorfisrsisfruurundr z qqrJqn doo*
finsrftnrirraonnd'olfiunrrflnurtorr{sfiduasa:fimr* (2i3r.) drndr:drnr:ldraooe'fluiaq
rfu detfi nr:nl6uu iaqrJ q nfi rrrudo rJq n'ld' L2 qq rn :rvfu ns dn da fru gr.iu ga s nr: rild uu iao
1r rifirfl u nr: nd n 16 en I: n fi pr^o ru r rYuiaqrJ q n

2.8 q araurifitunr:rfl uflaotr rlg onoodrd un

ld'fr rin?vrsrsraofurq?iru finurqar arurisflu nr:rfl uiaqrJq nr ordrdoe,T{

il:snr:6o

Beardsell (lg7g.) 1d'vrnaslr,rrnarrunurnriu:rruroriaqrJqn + ryfindo mlsr4t-ril
(croase sanol drdoe, (sawdust) njf,snau (pine bark) uasfinruoa (peat moss) firirrvird'u t.so,
0.16, 0-2,ttaco-09nfijeioou.iril. nrildrdu d.rnrndrn:rruuururiu:.uu*olu,rodrtilnrrir totat

porosity to.riaqrJgntd'odrrqndoo ,*rlrrfo z rirfi'osurJ:elnrTuflu rTrrfurir total porosiry flor
n51eJ?rtJ11I d,uouu ttavfinruoafirirfr'u 4o.7,gs.7,82.6, uas gs.s ornsTarardrneire dduunor.,u
mulrilu:rru o.to nirusioail.qu.uasfi total porosity nirtiu gs.z

Hanan rrasnatv (1978.) 1d:rrururirnerruuururiuro.:iaqrJqnuaviaqrJqnulcour?r

rrasrifunl{d{d finuua 0.t l uas o.zo rnofl: vt o.+snedt) 0.10 uas 0.29 rr'ailo.l'u ava.z3

flrrsavrde,n r.u uav r.gz drduu 0.18 uas o.og nirJeioau.lrru.

ulil

{
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a
Hanan uas Holtey (1978.) 'ld:ru{rurirn?luln?txduliri"rfi fimruoa 58.8

rrjofrryuri ruof'l:vi (1u1a/4-slro drl tq.s rilofrryud uRau lz.3 ujsfrryusi n:tu 26.6

I r t lA
rllo:rcrunrrovl,toou +q.g riloitryud

nr:rnrsrfinHrflufinn::um1{nrirnun:mrrru*rfiiltrotdra'oufrtfluiaqrra'oldltn

nr:uil:;:J'l#lil1# uciir16oufinirunr:urr;rfin,,d:riundrnarutfluflrynrlunr:rirfisruavrilu

drruqr0{nr:rfisrl:nuasuua.:roirrfisrsrtrur trn{tuifiud{ncir16{rflu1:Jldfirirroriuuouufi

r.irunr:l#rJ:yIuiliilr{o',r,nrrrd.rnarutfluiaq*rdold ul#rfluiaqrJqndtriunr:rJqnhl

R:go1{

z.g fr nsilvnr.rr'rqnsfl 'rfleri to.rrj:vfi' orfl 6 fil uei

rJ:vvTnflfirJfludfifioivruraranf'jr Hametia patens. fifioarrTry'it scarlet Bush, Fire

fo J I sqarq idr qy. !a" 9 : 1y __dr--.:-.
Bush OQ [U?itf, Rubiaceae lJ:UnnilAlJiludtljU tU{UilUAlnutn0 ttnnn{ln]ufl]1100ntilUrlU

nal lrlrfl ugrJruE ilnruuuarlnuluru rou1il6uilhjii'n n-rtorhtfl una*urf; nrlou lufi fi

rfiu?uayrflufu nonoonrflurio oqjnurJarura.riitc1u fifiunlan dnuotvtorrun,flrnuurif;n

-e-'---t- s a Jotso a f rintnigtn'rln'lf161ufr'ui'ru6',1 nauul? n61uQnil:3na nvflnnonn{ilnlnuun?lxqnuduu:l

,ru'ruri',ldh nr:rurufiu{arrr:nn:srirldlnunr:ilndruavn',rrurfio rfluh?fi16urirutrrurs

riurfl u bin:v n r {ua c il a nil : v6'r a,lu

|r

{

;a
grJfr z-r cluil:vfinf,firJflud (Hamelia patens)Copyright by Mahidol University
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a4l
? fi Rl:fl ng'l

0v48.1 11 ltgtoltR]:fl RUI

olrdn"tufodurir oe nrfl ,, ofuruufio nr:nn ao{il*?rur?rulsdutf o{ Rr:l#drdog

I
nr fi sr'h1n:v n tt rfi o nr:r1r

tt9l i d o o

rilR:srn.r ru{il nrtoltu^u nr:fi nu rd.:fi

fftuinun:dgru

rfluiaqrJqnnuodtf,uoiir.irunr:rilrcnlsrn-fisilrfiuuf,uiaqrJqn6ufldil lfiri nrrur.rulrliu

5?lJ (bulk density) o.luqtilfi,flurj:cle,rd (available warer capaciry) rirnrrrurflun:orflu

oir.r6ry rJ?ruranndsfi asarsls1uas!lE01?rl:iirfl uolr{rJssRou (mineral composition)

(4) nr:noaorflnurnr:roFqrfiuIn{orfisvrsraorludrdoufisirunr:rnrsr#or

uaviaqrJqnruail losnr:d{mndnuarvnr:rn?qro^ulnrorfirnoao{ :rruo'rnrlfirriuvr*nril.rrin

Gra rirurinur{rflorfirneao{ rirxrinrirurilfioduuasrirurin:rn4n r rdourornr:ilqnrflu

Sgust?al g to'ou

3.r.2 riusrounr:il:crfiunrrilrfluhJl61unr:rirdrdosfiui',uo'rr,rorrsrfiohJtd

rfl u iaq rJ q nlu nr: r.r fi gr h?n:s nt

l+eei r]Juflo{ncTuucfqil

1 t 1 fl n u u ra s :'l u : a ru r?o 
ry a ei r t 1 0 I n ro R d1 r r [a s e.t a n 1 r dn u r fi rfi u r {s,: rno o ld

121 r{ru:uurdurgulu nr:nrdn'h?n:sorr Touldrdoe,fi Firu nr:rnrvuXorfl u

( t ) fi ns ruas::u:arur?oqaoirl 1 t'lnro nfll:uasela nt5finurfr rfi ur{o.l
4 :A j, d . d d o(2) [nu:?u:?uttaoCIil9,t'tun15[?1'lv[14n01nT11:urr49 01[ROdltJfl5]U

(g) drnr:fiRU1mnao{rlotf,ilf6u1{il:snr:mxnrsnrr{uasrnfi crolnr:td

+

fioi',un',r,*rvrfo rfluiaqrJqntr?nrsnn ,,ur.fu"uunr:il:cril'un:rrrflutrJldlunr:rirhJld

3.1.1 Rr:vtoao{il1n?rilu4rJ'rsaurornr:ldTuduuti*',unr:ruryrfinrfluiaqrlqn

iaelrJq nuJiuurfi su f,unr:lfiaqrJ gnndlr

Copyright by Mahidol University
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I
s.z do.,,,d d ri',o.rn"uuu

r. ri'o.rrJfrrifi nr: natsfilrtrndoruttavminurn:sraslf uilriilurduilfrna
' 

z. uilzuirn:rcfduuar{u qudrJfrffinr:iffuuactiouilqnfirvroaot uminerrds

lnun: mdfl f ivrsJrl,stti'ltlvlilttdu fr.ru ioun:rJ gru

*

r.r. r q:Jn:oifi lfr1unr:noaot

I

r.:.2 {aqii1*1unr:noaor

:. I:lrfourlqnfirvrnao{ ttrJalmoao{ 2 nrnimrt^rd?u nuslRun: rliltine'rdo

ta
tRU gr:f,1d915 ?YltJ'ltfl glil'liltfl u

rdv
B.B qrJnrafiuavTaqfi1#tunl:floao{l

( t ) rnfo.rd'rLtruuf,rutru ofil^ad

(2) doil(Drying Oven)

(3) pH meter

(4) Electro - Conductivity meter

AJ,(5) tnSoils{l
I

(6) niu CIr {n'ra rdanfl u lardu r.ir qu dn a'1.: 6 u^t

gy,ufuoqr*..'i,dt, @esicator)

(a) rsrdo.: udr fi 1*1u #o r vr q a o.:

(9) Flame Photometer

(10) Specrophoto meter (Spectronic 20)

rr I qirduud,irunr:tnrsr# st

tzl iirdosiio,i'ruR1:ril'rstfi nndrn rin

ttl dundrrj:vfr'of,fi:Jflud orq t5 iu
(a) r?rnarafi nuaaqrnarafin

(t drodtiaqrJqnnaruludolsrarn

c Copyright by Mahidol University
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I

I

s.4 5f;Rt:ilnao{t

g.+. t nrrdnutqararuriofm'r{R'rrrR'rr{uasnrunft $oriaqrlgn

iaq rjq nii lfrlu n r rfi ns rlu nio ti6u drdu o nu qiid u utiui ru n unr 1 c rfi n drdu,,ii

airunr:rnrsrfi oudanfn uavflaqrJqnnarludswam

g.4.t.t duffinrtRrunrfl

(l) n?liluulniumt gutk densiry)

nudnurnruuurtniumu rirnuflnsrylnnomrt?firw Brown rrns

Porkomy (19?s.) Inoririaqrtqntiloud 60 o{flrirarfioa rflun a1 24 firlrur drlfl#rdu,rda
or.riaqrlqnd'rsn:cuonn?{ @raduarcd cylinde0 ruto l(n uu. ,olrfig1u 40 n$r ririaqrlEnii
fid?rrnr lm ua. hldi u6'ad1u?un?.rufiurmjuorngom

nnrumuruilu = rirfi rinqloriaErjqn (nil)
iliurorc,sriaqrlqn (fi af,f,n:)

1ty oa'ru1ti',idrflurJrcluvif (available water capacity)

nr: frnsrilrnr'tu1ti',iitfl ,rlrc Isuf nna ornruif; rotveihmeyeruasnss
(1949.) A.rui6o ririaqilq#totudrdeudr dndrsur.rnrdnnirfru 0.3 ilrrslRrr nunrrfiorfioau

Ead n^o hifrrirlnaoonorndudn uriJirnsririirudetuau drfifio n:ruqluaulu(fiekl
capacitv-FC) rmcillrsd'utittiltriiutnl?t (permanent wilting point-ps/p) lnsi66srflurcdu
n?lilncrullrlouorfit $l{rrfrnd l5 uttt tRlf,iryru druruurna'tuqtf,iirflurlrclujniTnot#qrrr

AWCA =FC-PWP

t

ab

Copyright by Mahidol University
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o
3.4.12 dtJugtvll{tnil

(l) rudun?rurfl un:orfl ueirwotiaqrlgn

nrs6lnsrurnarttfl u nrnrfl urixt sdaqrJ Q 
n noaswruif; il oil Brown rrBU

a

a

Emino (re3l) Inoririaqrlqniinlh?rni'{r,r^audrsd'tnduoufidn:rriru r:+ Iosiliilrn: arql{

hi'cruqarirflut?al r f-rlrur rrdrduirbJiorir pn

(2) ilFuralndsfi asaruld^luieqrlqn

nrrflnurnrrlir.rmundofiacarcldluiaqrJgn nnastnrl?fr{oitBrown

ru6s Emino (r98r) Iooririaqrlqn^audroti'rn*uufidn:rriru t,+ Iooil?ilrnr arl'[{l#al

qadrfl ur:ar r frrlrur n:sqrdrrirar:asarsnlrlinrit

(3) nEolnr:fi rfl uotrirJssnou

(r.t) rjirmrluln:rtu

nr:dnu'unrJ?ursltulnlourfonurtuieqrJqn ( otal nirwr ) moao{t

orruTirotnosirn:rst{fiu n:ur{ourfrfiu ft ff

ar:mfi

- concentra:te ItSOn

- NaOH'dotr t: I

- rndsnar GqsO4: CuSoo'5rlro: Se )

-2%Bstic Actd

- Mixed Indicator @romoasol green O3niru [tGlB Methyl rea OZ nirl)

- I NllydrochloricAcid

i6nu

{hiaqrlEnddsouu#{ s nir kitronal {ulo 8@ fiafifisrr udrrfir

mdsnar ro nfir uae tr2so4 zs fina'6n: {ud:ormldflrlu{qoniununldar:asarudflrta dt

tfturfiu rfi*,rirni'u gso u^a66q: uavEnu#ariun:slnorfinrlss to'ru NuoH so u^46flr ttdl

rirhln*u m3silar:nvauEnqnudrlausn$oric Acid so fia66n: ilsn Mixed Indicalor 10.
Copyright by Mahidol University
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I
fiun ldar:asarufril:.rnqr dr'Iil:oqir:ar:asarufind'uld' d'riasaru0cr:J6e,urflufirfiua:oril

ruldar:avarstut:n 300 u^adsl: rirlrJ'lst:rn:nri'u Hydrochloric Acid nufrtorar:aya'lu
,i 44 d4 .

ruJ6suornfirfi uariluriaruoq udedrdruauurrilofrsudlulfl srtunrnqn:

rujofrryudrorlufn:rnu = 1.4 xY

A

[ = n:ru{uc7ufl0{t Hydrochloric Acid (N)

Y - iliilrors,ol Hydrochloric Acid fild 6afi6sr:)
I

[ = ilrufnroliaErjQn (niil)

(g.z) il?il rilr{ o ay{ oiad'ru ruo

nr:dnurnrrj?rurarr,loar{oiari.rurun(totat phosphorus) rjirnrrilnno{strru

i6tst F.s. Watanabe ttrtu S.L. olsen dld

ar:rnfi

- n:fl?{dU(Concentrate HNO3 LLdt 70Vo HCIO4 6n:f Z:t)

- Borton' s reagent ( ammomium molybdate 25 nirulurirndu aoo

il^afia^oi n.tdilfill Ammonium betavanadate 1.25 nftJ luritn*u aoo fiaa^fio: tlag Concenrrated

HNos zso fiaa^dnr rJi:rrJirursr:rflu I a^n:;

- d1:AgAlU Standard Phosphorous 50 ppm

?!Rlt
J- r id r

ftiaqrJqnfifruni'r 0-s niru kitanwm zso fiaa'fio: 6tn:nnau zo
AAA3d"
il'aa'fin: druurnr GIot plate) 0ilr,oirril6?1uc,m1a ftt{rurdu rjilrjiursr:rflu too il'af,fin:

rfiuBarton' reasent to-ts fiafifitt drnic'l{ounfrfielrur lri'rfiod ionlrurftrtordd'au

spectrophoto meter finnuuralhlnf,u 420 urfurrun: nfisurfisufrun:ryltoryloar'loia

ujrrgludorn€uiltd'finrtur{ru{udlrrei 0, 10, 100, 5m, 1,000,3,(m,5,0m uas 10,m0 ppm ud.l

r'

+

,t

l

druaunarrur{ilciurfl urilo' ryud
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I

f

t4*t4
(3.3) iltil1Bt tljtteldtGrtJU

Alanr--t\.^^d
fl 'l:f, RH't1{'1il5il latIilttSl atfr UUfrsU ilO (total potassium) nOaO{fl 1ilm

6 da - A^ -:
ltoitRo{?tn:1v1491u n:ilTl0lu]vl0u ailu

dl5rnfi

- ftsoe.ldlJ(concentrale fil{q ttas 70 nlofrryudto{ HCIO*)

- d1:asalulrJunarfiuilillsl:Slu I ttas 100 meq oiofiot:

?frf't'l:

ririaqilqniid.ru#.r 0.s nil kilucnouilu tfiiln:oetefl 20 fiafia^n:

rJiurjirursr:rflu roo il^afi6n: rirar:asaruiil6'tilie'r,rr}Junarduillngtniorwlaru}'llsrfirnsf

dronlilsrtndu r3r urf utrun: Isrut#Ar:asa'l$il1s1:grurjiurnist

3.4.2 n15ffnu1n'lsltitgtsl^ulfl fl o{fiufl oao.:

3.4.2.1 R'l:?'l{tt}lu R'l5ilaao{

lunr:f,nur?1{rg9tuR1ivtnao{rlulJ Factorial design lou}i'rfisrclosiaqrJqn

16'uri iirdosfirirunr:rurcrfin qiduuiiuilunr:rlr'rfifinudanru'n iaqrlqnnrail trau qitduuatdo

tdrflud:nrilqillunliyrnaem9rdrfluilnf,t ildn n:rrur{u{uruor{urmrulrutfiuil datvlsl 7

:sdu6o gppm-N 5gppm-N l50ppn-N 250ppm-N 350ppm-N 450ppm-N trde 550ppm-N

t rfluilofrs:or r6u{oqanr:rniqrfiufn{oqnosyrernorfiorqrlqn 1 to^ou z r6ou 3 to^sufifi.r8rer

iaqrlqn rirnr:mqaor g.fiIoe,fi$maao{ t elu uilunl5ileao{ l dl

3.4.2.2 nr:rflE uilfl'sn aa o {

rlrfi sno a ol 6o rJ :cfiofi 6rJfl u d (Hamelia patens) rurs ndr h?Inef Rl: tvllc

.firlun:sucrnrsfififtdruunaurfluiaqrnrvln:sus?nJoR) rn5uufltua{n:so1{tfiofi1fl15nados

rrudsdund'rorq t 5 iund.rnr:tnrs'$r

3.4.2.3 nr: tsri ul 5aq:JQ n

t) rird,6uuan qitduutioi',unr:tilrct#nttasnirunumrctfi ottdlnrinnol

erlnroa r iu rdoqirrdulrn,raruilar lnudurisuiitdu,,deirunr:tnrsrfinlr?ficturnr6nlourn6o':Copyright by Mahidol University
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{

I
fiuri'runrofru^adrisunrn ufr.:nrnrfuroru{uvriur:-riaqruJofrloaruln6'n:r r.oso nirusioa^or: .{u

}Jusrardsildan'lndfl:r o.tzs niilsioa'or: irav{urlEolr4rrra?ru1{olarrqy dorrr o.rgs niueio

fisr:

tzl t'o do iaq il q n Er aru o t n 9r u cJ ru iaq rn r v f i n q n rn d'r lri'r{r tiu ufi o n a r ru eil r

reuororiaoilanq q 
(3) u::liaqrJgnusiasru'qarlun:snrrilardn'nn:snlr Rssor{ns r.zo

fin:

3.4.2.4 nr:druil q nuay nr :q un

rirnr:$rurJqnrdod'undtorq l5 iuna'rnr:rnrsfiarlun:ssrxunrdo'n
3

ltulet 6 u^a 1oetru1n:snN 1.20 Afi:) iifiiaqrJqnnlufltsnaasr rfirhiiaqrJqntun:ro,odu

riounr:drurJqn ffnartRrsnr{er"ruusruRlsmaaoufliodrasionr:rJq^rifi.:ruuacnr:rfil{orya }i'rfr
n'rmnaotqniuunr{uiufilri'{uuorufurfiuildarutnd.rurirnr:}i'{urflu z d:r n^odx l rn^ouu:R

fiorn z orvt-srdmdtnr:drurJqn hi'{uuorlrurfisil.fi'arr,tno'sr:mir.r r ofour too finfifrsr:orn'od
JA

.av 1 ni.r frrynsraotlu4niaqrJqnucte.rorR'rr.urntulsr:rnudu'fiiunrrtri'iluuoilIurfisrdarvtsr

rfluorfisda, z u#o ufou, roo u^afifisr:

3.4.2.s nr:rfi udoryarmsirn:rsdrua Rr snna o{

lu n r : dn u r n r:ro?tg rfi u lsr ll o r fi rd {:^ 6'u l d'rfi u r?o ry a rir m rin ap, rir u rinu#.r
99

rirnrinfi{tiautnfrost'uuas:tntowrosilqao{fiounr:drurJqn rfisrfiurflurirr:^rud'u udeudrorn
^4^.A--r----.d-.,9---^-d--------or, a v I d j 4tlu6tt{rnr:fiudoqaffis:dudiilfnd.rncire6n fiofrrnsaelorq I rnoou z r6ou uas g r6ou

r.rdrnrrdrorJqn

druiunr:itnncdnnnrsilnao.: lfuu:nld'1#a6finr:irn:rsfnarruuil:

rJraulogtd ANOVA, F-Test (Randomized Completed Block Design, F-Tesg rnagmoaourir

n:riltrstneir'rto.riaq:Jqnueiacrfiofi:vdu{luuoruIilrfisilfrarrlfleirl "1 nrnfin:rruunneirrmr.t

afiffill# Duncan' s Multiple Range Test @MRT) tunr:rilEsurfisil

3.s nr:dnsrnnurfluhJld lunr:rirdlf;uufioi'ruoll?rrcrfinlill#nfisrtr1 R:trCI'rir

rdonr:d'r rirnr:f;nsrr.ranoiluvrufirnuor:n:{'unsuXnrsld'iu ruoodrdraoosfirirunr:ryrrvrfisrtrJ

ldrfluiaqrJqn Inuffnsrfi:s6'unarurdrur?uiluuorufurfiurudau{sr fihi'nr:rnBqr6ufntornoy

t

I ueno{q{qn uasrdol#u:wrulunYrr€outfluu:wrulunr:ardsl
Copyright by Mahidol University



28

lt

{

:rJfi s- r nr:rnrv.irfismnaorlun:cucrvrrv.ir

I

a
grJfi r-z nr:ririaqrJqnkia.:n:vol{ilnrdfinCopyright by Mahidol University
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I

\,

'f
a

t

;rJii l-a d'un#rrfryvrflno{0rq ts iu nd.:nr:flndr

a
: rJ fi g+ n r : fie e r r n : v n r r il a n uoryvr n a o r lu l: r ris u${
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t

r,

{}

tA a49 u I

5 lJ vt 3 -5 ? f A 1{ ? CYn d A R O O n 0 1 n :',I n I 0.1 iloUm 9| A O.rgt{

'! 9a A ! - t)
5 1J?1 3-6 n'l: OUttl4{T{Smn AO{tv{ 0?11U1fl U nttil {
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4tunil 4

ruaRr:nnaoiulasR'riofi rJ:rsnra

4t r.l araurYfi n'htRlsntfluavnrunf;lrodaq rJg n

nr:f;nuraruu6urtil:sn'rlrasil'r,{rnfidruirrfluiaqrlqnroodrduua, ,irduoii,,i',uf
nr:tnrstfinr{ofiri',uuoornl:uiouIr,us,ro,,nrfirarinud'a uaviaqrJqnruaufifirruluvlornaro

struiGnr:ilnao':fi g. t nJEe,urfi uufiuarffimn nruRr?runsilt.rrnfi fr rmruuarur o.r iaqilq o"*n6

dnuruaseoruiulsTe,rad'rd6raor.rd.rorr:rrfi +r;

4.1.1 n?ru?turttriu:au ornnrrdnur rotu'ir drduuamuooairunr:ryrrcrlXquas

rruoonirunt:tnrcr#omd'rdrhlnrin nsfrnarruuururiu:aruqrdu( o.rr, 0.418 uaso.agg niildo

n'afifin:nrui{rdu) tdooo'tonrrquo,'atordrdoufirfioornnr:dssaaruoufirurooqnrnrdnaq fir
qgt. . | il qt A Ar^. .7
tr'fso'l?1{:s?t?1{or{Rtn#oefalasondo.:f,liyrur esz3.) fineirrdr o'uvrEdiorqrfioeiosaareloy
-5-..-. . @ o qila . A J | |trlnnr:quotaardrltifrnrrruuururiutn-ruf,u rirnarrururnriu::rutoriaqrJqnfirilil'tsdrJ noo

0.15-0.50 nildou'afi6et: lwaters ttnenils,l970) lurarsfinerrurururiur.r,rotiaqrJqnr,raru

firirrrirtiu o.ge nirusiofiafia^fl: dqraord'rdrfioufiFirunr:mryr#srfrnnruuururiu:rrudrndr

iaqrJqnlrarururn

s.r.2 ot'tuqtilfi,flurJ:cle,rf 0lnRlsmnao.rnrnJofrryudnrrr,lri'rfirflu

rJrclsmitoodduuor,,utd,duuiiotirunr:urrvr#oyireo.ryfin rhrnqdrfirirq.rn.lrrirfirflilludil

ilacusuiufiurfrlrhsliaqrJqniirJ:roorndu 6o 20-30 nJofrsudlqsil?urn:. (De Boodt

rrduverdonok ,rs72.) IrnFtrd@iil'inrnnrnirfinm.rqti'rii,flutJ*t fqo qlt (5s.2i nleinmrfl b,qrasii

dd*atnrnqtflii,flurt*t -itirtit ( 4e. 30 nJofrqud I u%m#rdunnftiovim;rrhgoqRrn!1R
a ltr f ;ia d nludd r h. r' -- -

rn=ubJ ri'rfrtrfrouovdrqort{ftfinr::curuoonrieuhiarrur:nfinrfiufilild' rdonirunr:uorrv

rriniirdss6qtfionr:quoTrar rirl#fi:is.rdrlr{orl.mrsdrur:n{rri'rld'6du usirdodrEirdoufiniru

nr:nonsnXsr'hJufntudosaarstfionr:qu6'r rio.rdr{fiflormrursrTunrrrfiuri',6.ruruo ur',u1ti'rd

rflurJ:clsnifiurldovana{ (36.4I uJofrryud) lnd'rds.ri'unrrulririi,flurJrylusriroq iaE
rJqnarau n'o 35.18 nJsfi.rud

*

Copyright by Mahidol University



\

32

I
4.r.3 rirnrr:lflun:orflupirr 0'rR?{anrsyrsaoodrfioufir.irunr:ryrrsr#srfrnrrru

rflun:otflunir.rq.:ndrdr6osao t fi pH rvirfi'u 8.89 uas s.oa srrildrdul uarfirirnerrurflusir.:ao

altnaoftmrrin ( pH rvirfru 7.s7 ) aoorndarfiu6uvrEdiorqrial:Jiincfi pH {rdu lucrarsfifinr:

do0aaruuas$dont:dsuaarsrn^nriuTouaru:g:ai pH ne6od{ ,riuoolnnrrduvrEdd qaa^uvr?ei

ilaoilrioe,oonilt udornflanrrnoao{ dduutiuilunr:rnrsrrxnfi pn q.rduuln *todrilosrfio

ornnr:tot'rutJutmtugiasnr:rnEr,ildou,fisuin riauiaqrJqnp.raulurTo{nnre fiqarauffirflu

Ra'll noo pH 6.23 dsriatrJud'a fi#rJqnlunrruvciaulnqjovrnFqrfiulnld6tu:spr-ilfirflun:el

- lf,nrlou 6o firirnartrflunrprrflurirt :sud'rir i.5-5.6 ( criley nnc waran abe, 1974.) 6triu:'r
T id i, d a 

-: 
", . .,;,'-'-'":"""''Ttdoufrrirunuurtvt'lin finnrurflun:srrflusir.rfi'hirrruuarurin orofiftasionrrilrfluil:cIsrd

rourdmqorur:urrsfrsr

+.t.4 rJ?rurottnaoofiavarutd'( rirnr:rirlr,hflr I rJ?uraunfiofiacarerld'rfluririo

narrutfirutoriaolrJqnrfu t dri'nnrnnr:rirtv,lflrroitf,r:asaruiaqrJqn o'lnnriilqaor il:rn
qdrrirnr:rirlvhflrtordrduuaoduniurfionirunr:nrrsnXo 6o orn o.rs rflu g.+o rofifirruu6o

run: uavfirirr'f,irudu6nrdo*rdrdsufirirunr:urrsrfin ( 12.85 rnfidrilueisrilnr ) d.:rirnr:rir

lr^htriioqilusia{ e-to rsrfi6rilusistu"tfiffrd'rfin:rrur6rururn n^o fiil:^ruraunfio o.ls-o.zo pJoj

rryud ( dlttanltunrrrqfi n-z ) rj?lraundsfiayarulslfifrrirq{dud nrndrrfinornnr:ilao

rJciouo'oouornnr:eiosau'tunuodrduuuasri:uil:cnoufir6ila.rhJlunr:rirfiou16'o rsiu frcira

trar{utrr lutrarcfiiaegrJqnfirirnr:rirldflr z.go rilofrryud drffodrfirirnnufiruilrunal'ov
d r_ j_<_^.d_:__ .C,< la a j ue . r dnludr frrfiosftr.irunr:turcniofrtJiurarna-ofiavarutdqrndrrirfiruursarufiufirrfrhJ do

t iliruratrnaoodlnrira fivr3tfru^rarur:nrirtrjldrJ:clusflduayfihiarrur:nrirtrjldl6' ulaofilu

rJiuarfi rrnrfiuhJ ororiocrarrnr:qndr.lrdrrogfi rfl urJwlurfrorfis

a.t.s rJ?ruratr1Eo't1.r1ind'n ( N, p 
n K) o'rnnlsyroaoc,rudr drdouaofiil?ilrol

'luln:rourfir 6o o.zq njsftqudlosdrfifn rujodrunr:urrsr#pruda Hudr fril?ilrslulsr:rou
qodu 1 o.e+ njofrryud ) uacfi iliuril tu In:rouqrdu6nurn ruoorirdrdssfi oi'ru nrr,nryulo hJ

rnrin 1 r.rs njofr.rud) dqhirirrfinornnr:dosauluruodrdugrfisrodrqfiu, ,*rlrd,do0firir

c:N ratio q.ro1 srt:t rJ?urarluln:tnufirv{drudu 6oorufinnrnnr:dosdaruro{fr{r:dufluriau

eldufloitR'tnir6'ourdorfin6nd:u uuoo'todrjiurardoar,lef,aro.rdrdoe,fiilurl#uq.rduuo'hi

rurnrinfro o.2o ; o.?J , uas 0.41 ujofrsudnrrua{ro'u lurorsfirjirurarlilunarfiuilro.:drf;outd

rtnneirtriuurnfn 6o o.as , 0.56 rrav 0.s8 njofrryudsrrrudrdr orRR'rsmoaoruudr iani' Copyright by Mahidol University
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t 4.2 n1:[o? qrfi ulortolvto umoaot

nr:finurnr:115qroulorrolfisnoaortuiaqrJqnsu^ositl'1 lusirltaarnr:rJqn 3

r6ou losrilEnurfierursr.r.ix drduua, d,u^uufip.ilunr:rflrctfit qiduuii*runr:tlntrsnXond:nr3n

ruaviaqrtq nnaru udarirnr:rff u{equrirufin:ru ao,irnrin:ruu#.r rirurind:unafi sfiuuac

rirrrjn:rn do riounr:drurJqn uarudrnr:SrurJqnrdoffsiloao'ito'ttl t r6ou z rdsu rtas 3

r6ou rdo dn u r n r r toirg rvr^u Isrlu r tsi a s'ri: I ldn a dl d

4.2.1 nr:roiqrfi tlsrctotfi siletu uo,uouulq t r6ou

0'l R R I : n e a s I tta s nr :i tn : r y #n e t ru uil :il : r uYr x afi fi rfril fn: e u aeclosfi s

t

I

A
noao{orq r rerou 1 gaortugrJtd q-z,,attr:lod l -r,2 y nrarl:rnq'irfinnilttslnsirq:s?rirl

nar1rclil{uror{ugaulrurfiurudan{srfitduas:sudNrfisrrodaqrJqnodrsfiritldrriqfis Insvir

lJgdrtuqniaqrlqnfirvrouosfirilnrin::uas,qrdu ufsfirrurlrfuqlduruoold'iu{uuoruIu

rfiuldarv{srfifin:rgdruriuqoiiu drduuiiul'runr:rnrcrfioudrurlnl#nirrirnrin:rrudaq{qo

( 12.777 nil ) rfioldiu{uusilIilrfiuufiarvlsr 550 ppm-N rrasrirurin:rruasrfileidhiunneir'l

fruodtfrriudrfrqvrrra6or'f,unr:1fi'{uneriltclil{u 450 ppm-N ( 12.680 niu ) lutorvfiSaq

rlqnnarulri'rirurin:aruanq{qo ( I1.613 niru I rdotd'iu{uuoufurfiuil'fi'atr'{nrdidu 550 ppm-N

rirrnrin:arur#rcrolfismnao{ ( uaortlugrJfi 4-3 ttasnlsrlfr cJ-g,a ) rf.rornnu

Rlsnaao{uacnr:irn:rcfn:r:.1ril:rJ:ruvrrrafi6 rirnrin:rruudltolfisnnao{toltl r r6ou lrfl

triusrnsircffufiurirurin::rao 6o finlilusrneix:su'irlnarr.n{il{ucrss{ortoulrurfrsil'fral{ioffi

lduav:sudxsfiomriaelrJqnodrrfiriudr6'q0r uacornRr:1da6st'lunr:rilEsutfiuun?lilttelR

sirq nu.ir firvrcrao.rfiuurftirl#rirmrln:eruu#r4rfiurfiold'il{uueirulurfie,ildatdfln:rrut{lr

riuqsdulurqniaqrJqn uashi'rirnrin:aruuri'tq,rqoruAotdYu{elttoilIiltfisil dardstnnilrrlilclu

q{qn ( 550 ppm,N ) fiyyrnasotirJqoludldoufrf.irunr:tilrsrfisttdrnrinl#rirrilnrinu#qlxi

rronsiNosixfiriodrriqvrrwfifidold'{s 4s0 ppm-N ttas s50 PPm-N ( 2-030 lmrs 2-261

nilsrrruiirdul luiloeiiia$Jqnr.mtrftinnlmanq{qo ( z.zet niul rdoldiu{uuorulrutfiurufian'lsr

' j4 ia i ' nr:rnrvrfinsiNl#d1rfn::ruuri'l'hiusrnsir{fruodrrfi550 ppm-N d?u1'iIAOUdnltAg1ltAOflvlt'llU

e o e ooi q 9+l -. ,4-4-^.--.^:^P^. . "^ a -.4 a trn ..^s
uscpnqn'l{ranorvrnr:bi'{s 0-450 ppm-N t drduouttrirfiu t.+ag, r.367,1.417 ttau t.ozo nitl
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a

t

orrudr6'u uurdrduufir.irunr:ruryrrXervirfi'u 1.303, 1.300, 1.467, 1.500, 1.530 ttas t.slz nflru

srrruiirdr )

rrngrJfi 4-7 uavnl:rsfi cr -5,6 rirurinrirutufiofiutslffrmoaosorq t r6ou

finlilusrneirr:su'irrnaur{ru{u{uuoul:ufisil,fiarv,lsrii1d uav:cildrtuu^otoliaqrJqnodr.r fi

riudrriqiir rdonJEuurfiuun?riluerRsir{flr.:afio^crsuitilfntitutnfiopt^ucJotfismonsl:su'irl

narilrc?u{uro.r{uuorufurfiurudau,lsr nudr d,u^oufiuirunr:turstrloudaufntd'rirufndlutt'tuos

fiuqrqn ( 8.4s7 niru ) riiotdiu{uuoulilrfierufrnrv{n 550 ppm-N d.r'hiu$neirln'uodrtfiriu

drrio;vp,ra6fifi:rnr:tri'{er{lrc?u 450 ppm-N ( 8.073 niru ) nasl#rirdrqo ( s.ls0 nirul rdo

fuitdi1{ouoillilrfruildarylnrau drrirfiuflneir.rodr.ruXu'ldfo:sndr.rrirurinri',qeuasq{qo

ruanr}{uXudr fisld'iu{ufirfiuwo 1 fi sso ppm-N ) 6tfinr:ro:'tgrlosri:utnfio6uqlduodr.r
. v i 6 - !A Aqet!-,,s--!-^-----C-e--t{^:..--J^^:,-.^-:-^5^s-.J^ii'^ aacl

rourer u.rowruuRlJflraouderyl ruurndnriau*rfio6u'hiusrneirtfrusdrtfrriudrdrgvrr.:46filu

qn:vd'unrrun?ilclucror{uuoruIrurfie,ilfan'ln uaosdr rJ?rurarfifisldiu.qlqofio 550 ppm-N f,i

hivrorfiuqfiunr:ro?qrfirlncro{fis fth{ririihiusrneir{frutit*iki;uq*toilIiltfiuil{nH'lsrras

druvrornoaorfirJqnluiaqrJqnnaruuurd,f,uutiuirunl:tillsrfifl lfi'rirdtrfnrieurufieGuqlqe

rrir6'u 3.117 uas z.tgs niunruiirdu rdold{uuorulilrfioudatr,lsr sso ppm-N dskiusrnsirrmr.t

a6o^frunr:1#{ufinlrun7u{u t50, 2s0, 350 nau 450 ppm-N uaqldriliil't*frtdirf,ohirfrs{fl0

t5uRu

g :Jii + r fi rn sr a or o rq t r6ou {i td'irrqu t,uru Iilrfi silda tv,lsr sir ln ar:J rclru{u

{

C

nJE uu tfr u u uoi a v iaq rJ q n
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.
4.2.2n1r1n:'qror^rlortorltorymqaororqzr6ou

0 1 R R r 5 m o a o r ua s n r :i rn : r s #n r r ru u rJ : il : r u m r { d fi fi d1 r f n : r ru an qr o.: r,{^ s

G

- yraao{o1q 2 rnoou 1 uaortu;rJfi +g uacarr:rriiq,-9,10 ) rJ:rnqdr fin'rriluflneirr:yrdx

ner:uc?il{utor{uuorulilrfielildardsrfil#uav:srdrrsu^nro.riaog:JqnodNfrriodrd'ry0r lou:ail

lurlnfaqrJqnfrrirr,ninrruqodun€ofiuurlriuq.riiurdotoiir{unoruIrurfisrudarvlofifinarilrclil

{ur'rodu usirdsn^ounrrrirurin:aruasrtssrtsvrnaorfirJqnluqirdoe,iir,i'ruR'r5nr'rsuXoud'rnrin

rJ:rnqdr firirhiusrneinduodNfiriudrfrryvrrrafio^fi:cd'unr:1rfl{ouoruIilrfiuru darv,lnnrrilr{il

' c1u 350,450 uas 550 ppm-N (48.397,4g.@o uas 48.187 nirusrrildrdu ) uaordrnr:}i'{u

n:rrur{rur?u 350 ppm-N tfiu.:ilofiunr:roirgrer'ulnrs.:firnonourda nvrfunr:1rt'{rriliilrorilrn

n'uo'll*ttl'or:ro3qrfiultt+iudu d:uuosnoraosfir.lqnluiaqrJqnnrarut#rirrirnrinr?ilq{qo

( 35.843 niru ) dnr:lr?{o 550 ppm-N dqrsrnsixnr{a6sr^rTunr:1#{ufinzrrur{rur?udu uasrrlrfl

r#udr rJ?urartuln:rou6r'hirfifltfloriunr:rt?qror^rlorrorfismoao{ n^q u^trnonoroyfinrrru.

roFryroulorrdudu rdofirJFruronr:1#{uuoruIrurfiurufan,|snJiilrarilrnciu rqiurde,afiunr:n?tg

tsr^uTocrotfisuoaorfiilqntudrdoour,,urdrdusfiFirunr:rflrcrfiofil#uurlrlrurriu16orn'uiao1
t d .o3

ilqnnrau rfiuureifidrufn::ruaodrn.ir n^o qrqorvirflu A.zgg uas 15.160 niruorrudrsiu

u n s 0't R fl 't i il o a o { u n v i rn : r s dn l ru uil t rJ : : u m r r a fi sr^ rir u fi n : : ru u #l t o,r ylo tr

moao{ottl z r6ou 1#sraniurduafiurirnrin:?uda l uanrtugrJfr +-e ,,urrlrlodr-rr,rz 160

fr nnrufl neirtrcu dr{ n :ru{rr?u t ot {en ro ruIufi uu fiarrl nfi td ua c :c?r j rr uu^o to r i'dopfq n

t' erir'rfiritrdrdtgiir ri1fifn:aruudrrsrfisnnaorfiuur}.?ruq.rdu uiotd'fu{uuorrlrurfieru nfa$lsl

r{ru{ulrndutu4niaqrJqn uavl#rirnfn::uu#rq{qa ( g.tet nix I rfiorJqnludrdouii

Eirunrrnntrsrfoud'rnrin{itd'iuqouuulilrfisilda${n 4so ppm-N dqhl'usrnsirrfiuodrrfiris

drfi'qvrrwfififrunr:1fi'{u 350 ppm-N uav 550 ppm-N (9.167 uav g.7r7 niuslrildrdrl) udolr

drluiaqrJqodtduudui'tunr:turcrfioud':nrintdiurrqtuln:roufirfisqnofrunrrroiryrfiulor6o

350 ppm-N

4CAaS.-4a4
ttJolil015fllR15l05tutstu tgr6f?urfiuooillro{$isnoao{ 01RR159{anOAO{[rAsRl:

itn:rsr{n'lrruuil:il:aunr.:a6eiil1ilfindaurufrosr^uto.rfl'ymnno{orrl 2 r6ou ( uanrtugrJfi +

| 10 ravfll:1od n-tg,t+ 1 rJ:rngdrfinniluqneir.::vndrrnlun1u{uto.r{uuoulru rfiuru#nry,thft

l#trasrsildrtrfrotoqieqrJqnodr.rfiriudrricg0r fiymsraorluiaqrJqnnraul#rirr,rrinti:ururioCopyright by Mahidol University
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I

,i"

A A i A vcr- +r s d v , g e e

aurlIil1ffiro retsurJuuoillrurfisufinn{orr{ru{uq{cj*uilas1#ilrufnrieurnfiofiuq.rqer ( 23.423

- A v|e ;tr s d v I t '9
niu ) rfieldil{uusruIrurfisrufrardsr 550 ppm-N crarsfrl?i'ilrrfnriaurrfrodudrqo ( l.s6z

niru 1 riishitdiu{uuorufurfiuil{ap,ln e?rmiudr6oufrFirunr:rilrsrfiou#aurin t#rirnrin

drurufron^uhiunneir.rfiuodxfirisdrn'tgvrrrafisr^rdo'ldfu{uuoruIufiuildarrlsrn?rilrc?il{u

350, 450 uas 550 ppm-N ( 28.260,2g.86orras 28.167 nirsrrruiird'u ) uavl#ririirntinuirq"

( zo.o+gnirul rdohitd'iu{uuorulrurfiuudary{nmrr luo,a,riiiirduuor,,urd,acoufir.irunrrmrsrfio
oct! q . 4 € v o u - A q9t- +t slririrnrlnri:urufroduq{qo( 5.250 rns 4.790 niuorudrdu 1 rru-o'ldiuiluuoruIrurfiuildanlsl

550 ppm-N

. udorl#rfiudr firvrprasrfirJqnhqirfiouor,,urddosfiriruni:rurrr#e ld'iu{u

tuln:rouhirfiuruo o'tfinumiqrfiulmsr€i:unrfiodudrn1ffi?nct6'iu{uuorfurfisildaw{el

ludor:rqr lurnrvfifirvrono.rfirlqnludrf;uutinirunr:rnrsr#oudrr.rrinld'iu{oluIn:rnurfisr

usn#arfiuk1nrnnr:1#{ufirfiuo,,n 350 ppm-N rflu sso ppm-N fil#rirurTnciaunrfiodufi'tri

runneirrfiuodr.rfirlodrrirgul{dfifi uavlufaqrJQRfldililAsvroastf,sd'o.rnuil5rurourorufurfisru

- r i j 3 q. ur, stt n ;:3 d lrgo +r
irarr{ervrlvrruqru aqnsrnklnrnuurl#uro.rrirnrinrirumfio6urnn'ruruuJo ler:uuuuorJIilrfiuu

fin rd srfi fi n : rrurr1ru rlu u r n du

drniurirrarin:rnrorlt^smq ao{ 0'rnr.ra nlryraao{uasR1::^rn: rcdnrrruuil:

rJ:'ruvrrrafifi 1 uaonlugrJd +r I uasnl:l{fr n-ts,to ) rorudr rirurin:rnqlsrfismnao{olq 2

r6ou fineriluflnsirc:cfi'ir{narrurnru{u{uuoulufisudardsrfil#uas:sudNrfioro.riaqrJqn
r d@ o, - A ! - ar a s9 I 3 A

odrrfirisdrdq8r rirufnrrnrorfisnoaorfruuahiurfl=ilcr=urfroldiu{u$oilIilrfisildarylsrnar!
g y -dc v e i

rdu{uqrfiulurlniaqrJqn uacrfiorilEsuriiuilf rflrfnrieurmfiofiu fl u{r rrnc,ornosnnaorlu
jA JA jr d d a a s d r ! a a 4 ogt! o

fira-ouanuasfirfioufiFirunrrtflrcnio iinuro?qrfiulflfindrd?ilrfifrodu fro hirirnrinq.rndr'lu

rl nnrrur{rur1u niurfisr f,u f,ufism o a orfi rJq nlu iarpJq o^ aufi 'ldfu{ uuoru Il rfi uru fran'l sr 0,

50, 150 uoc 250 ppm-N t'otitduoolnRltf;nultol Davidson (1969.) vrudr :rnostdlulsr:mu

lunr:roiq6ulnror:'rnrieurrucoldiutulo:rouoriufiurno rieu{ioqjnrfio:rndrocr€rum?q

drncr#uld'frnluiao1rJqnnrarurfisl6iu{uuorulrurfisildary,lnnerrurdru{u 350, 4so uas sso

ppm-N ti: u nr fi o Fu o v to?q ua v b?rir n rin ru r n n :'rtir u: r n

t
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o
:ilfi a-g n:lntr,ar.nilt4#n:rilaqtolfiryflqnotorq z r6ou

n rrru u?ru{ut o t{ ur ro ru lrl rfi uru 6anl o

lo ppm

Iso ppm

tF
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rE

I

I

I

iEl tso ppm

, m zso pp.
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| 5:so pp.
I

I

\%+so ppm'
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-'A d, d
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4.2.3 Rl:r0?qr6'ulortorffsmeao{rduurq I r6ou

0 1 np{ a Rl : yr n a o { r ra y n r :?rn : r y fn r ru ril :il : : u yn r fl fi sr^ ri r r,nin an : r n cJ o r fi s
d

flnno{otq 3 tstoou 1 uao.rlu;rJfi q-ru uassr:xfr fl-lz,l8 I rJ:rnqdr fifl:rilustneirr:cildrl
-. - - -.t1,9-,!1 , - t---4---,g- t 4qrl I a u | . do o - A crn?liltfltJ1|uqiltotJ uJtlJUtJ$arTl9rvr ls ilau:u?f ?lirslr9rf o{?cIEilqnoul{iluudlnnJU{ wmnnao.r

lri'rirrirnrin:?ildoq{tqa (85.480 niru) luiaqda^oufir.irunr:rflrcrrxqnd'rilrfndTdfl{u

ilsilIiltfrsild'atvlnnarilu?ruc1u 450 ppm-N rnrrfiiaqrJqnnraruhi'rirufin::ruaoql.qo
{ ( 6s.847 nirul rfioldiu{uuorulrurfiuilfnrrlnr{ilr?u sso ppm-N nr^ofior:anlns:ailudr y{udr

fi sfl o n o { fr uur lrir lfi'rili rrrin : :ru ar qo qmdu ldir { uuo ru Il rfi er il darv,l fl sso ppm-N 0 n r{u
-s--,----al -q iA 4. d il -dA vtgv +r -ag)/rfrrvrpraolfirlqnlufirfiouiir.irunr:rflrsrfieudrufinfirru-o"ldiu{u sso ppm-N n6'u1#rirrfn:rru

ananattuhiusrnsirsfiuodrtftriudr6'rgvrr.ra6fi#unr:1#{u 350 ppm-N ( 80.8s0 uae 76.387

nitrsrrrueirduy uavdruiud,duuor,,urd,6uuiiuilrnr:rnrsulnh{rirnrin:rildoq.rqo ( 20.867

uav 24 s7 o nilrn r il d r dul d nr: hi'{uuo il Iilrfi u ilda rd sr 550 ppm-N

rg
-4-..-a-.-... -.-! a ,, d a 4tlJol{11:A{'lU'IfiUn:?il[t?f ilflO.ty{SVIOAO{ 11nftARt'flnA0{ltasnt:itn:tsfinflru

uil:il:rumrwfifi t d'ruao.rlugrJii a-rs ,,u, ,,r,lfi fl-19,20 ) yrudr finrrruunnsilror
-.i-.-.--.q-..- - - .,.-9, _ 4 . 9 I +r S ai - I Cqy t a11114URt?tJul4{'UOiwlSnQAOit:gl4?t{n?lilttutuqultoil til[uuileuatv'lnmllrttag5sfiirtru-grcJor

iarlrJqnoeixfirierdrfiqt^{ fimnaorl#rirnrin:aruuri'rqrqn ( 16.782 nirulrdorJgnlud,fiuud

nirunrrtnrcrfieudr?ninfrtrt'{uuoruhrfruudaff'1fl 450 pprn-N drlriusrnoirrfruodrrfirisdrdql

f vrr.ra6sl^6'uiflrrTn:eruu#rrocfivmnaoo tild?uqu 550 ppm-N ( r6.s2i nirul dr6oufioiruo',,

tnrrrrloudantintitre"itufn::ruudruirqo 1 12.467, 12.400 uas 12.140 n$ru ) rdetrild'il{o
ttoulutfisild'am{ntauunvrdold'iu{srdil{u 50 uas r50 ppm-N druiuiaepJqnnarul#rirurin

:ruttti'ttslfrrvroaorq{qe ( lt.zao niru1 rrucotdiu{uuo:rlilrfiuufan{fl 550 ppm-N d,rhiunn

sirlfi'uodr.:firiudrd'qvrr.rafisr'fr'unr:td{u +so ppm-N ( rt.oso niil) unct#dlfifn:tuurflidr

qst( rl23 nirul rfiohitdil{uuoruIrurfiurudaryloras d.rhiunneir.:fiuodrrfiriudr6'rgvrr.rafio'

fiurirurinu#lflo{fisilnuuoiild;rqs s0 uas 150 ppm-N (2.487 tn-- 2.773 niruortdroiu)

rirudrdosar,uardr6oufisirunr:rnrvr#ol#rirnrin:rruur?rrorfirvreraorqrqnl 3.oo7 uas

g.s go n irrer rrudrdl I ruao ld'iu { u uo ru Iru rfi s rud'ar$l n 550 ppm-N

dru iu nr: roiqrfi rlor r orfi snnaortu ri:unrfi on'u 0rRfl a Rrsyra ao{uos n'r;
+

46f,.9
Ttn:rsfnrrruuil:il:euntafifirirrrinriruntfro6urorfiynnao{olq s 6ou 1 uanrlu;rJfr a-
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l?

a

l6 ttaenl:'l ifr \-2r,22 ; rJ:rnq'jr frnrrilunneirr:ymdrrnrrruu?ru{uruo.:{uuoruTrurfie,ildardsl

fil#uav:vndrsryfinto.tiaqrJqnodr.:frriodr6'q0r lurlniaqrJqnfirmnaorfruu:Irirufrrytr{
- 

rirnrinriuruuoodutn^rutiurruooldiu{uuoruIrurfi0ilfary,lnn:rrur{rur?uq.rdu rfiofi'nr:*l d,uouufi

rirunr:tursrfinudrnfn urdr rshi'rirr,rrinri:unrfio6uq.rqer ( si.o37 niru) rruioloifit{o

ttsilIiltfiurldarv{sr 450 ppm-N uasdlilfnd rcta (32.43g niil) rdotritd'iu{ouoruIufiuildarv{sl

tas d.rhiusrneixfiuodr.rfirisdrrTqvrrtafioriurirnrindrurufioo^uuorr,{^smnaouniok1iu{u

uoilIiltfitrildap{st 50 ppm-N (33.gw niru) dl.riuiaqrJqnnraurfiohild'ilroilIilrfrsildarv,lsl

raslri'rirurindlurmuooo^utortfirmoaotdrqo 6o z.sto niru ryirhiuflnsir.:6'usdrrfrriudrr{'rynr.r

afififrurirrtindautuuoosr^ucrocltrvrnaorfirJqnluiaqrJqn16srfiufild'iu{ouoruIilrfisildary{el

50 rtav 150 ppm-N (3.230 ttay 4.860 nirunrrudrdl;

uasdrniufismnaorfrilqntuiaqrJqnr.rcTil hi'rirnrinri:unrfioduq.rqo

( 38.940 niu ) fi:cdunrturfti{u{ouoruIrurfisufrarvlsr 550 ppm-N uncl#dlilfnrirurufiofiu

drqor 1 z.sto niu I rdohild'iu{uuoruIrurfruildar?,lnms uanrlrflnludr firyvrnao.rfiitriiu{u

roruliltfiuudardsrhirfisrflofrunr:m?ryrfiulorc,orfisnnno.:rfiold{oilsuIilrfrsufiarv{srrurndu

6rlri'rinrrinri:urmfiodu,'friudu nrolddr rfiorfirunlrur{rur?uflououlurfierudary,lorurnndr sso

ppm-N f,irfirl#fisnnaorfrnr:m?qrfiulorro.rdruu.rfiofiuiirf,iuduuqj lutar;frdrf;sufiFirunr:

tnrvuloudruru-'n1#rirnrincirunrfiofiu4.rqn ( s7.037 niru ) rdolfiiu{uuoilIilrfiuildarv,lsr

450 ppm-N usindulfi'dlnrindra.r ( s2.sr7 niru ) riioldi:L{urfirrflu 550 ppm-N uaocdr

ts nerilrs?ildu{o aso ppm-N tri'rJ?ilril1ulsr:roufirfie,ruofiunr:roFrgro'ulenorfirmnaor

doaord
luoltitl:otln't:10:tu lu6l?u;'tfl.uoitil:rnoaoitv 0lRRltnAA O{uns 0'lRR'l:

im:rsfnaruuil:il:aumxafi6rirmrin:rnqorfrsnaao{orq r r6ou rJ:rnqdrfinaruunneir.l

:slldnnerruu?rur?uto.:{suoilIilrfiuil.frau'lsriilduas:gildr{su'ororiaqilqnodr.rfiriudr6'qii.:

firvrnnodnurlrirul#rfrmfin:rnrvr*r.niu rfisld'iu{uuorufurfiurud'arr,lenrrrlu?ru{uqrdu ,,ur.t

tri'uiudrrJ?ilrarluIq:rnutilti';t,fismeno,ir &hirfis.rnooionr:m?qr6ulqror:rn dumfiou

fiuluvgniaqrJqn unr{u d,fiuuiiui'runr:rnwr#nud'aur;ntil#rirnrin:rn'hiusrnsir{odNfrfrl

drrTqvrrlafio'1u4Rnlu{u{uts.:nr:hi'{uuoruIurfie,xrdar}tn ( 26.223 , zg.Bsl , z7.gt7 ,

26.660, zB.M3 nas 27 .Bs3 n iru sn ru d rdu) durao vi r :r n ldiu lu lsr : rourfi a{u o fiu n r: roiqrfi l
fouacnr:toiqtot:rnqndrfiostru{u'r01,o{n:sarqn'r'hirfirudurn^o'ldir{uuoruIrurfiuilfarv,lel

t*tufi, Iersrfisosdr'luIsr:routrJl*lunr:rn?rgro.rrirunrfiofiu r.riur6srfiunr:finurrsr Boyer
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a
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I
01nflaRr5vroao.r:Jqnffry1u:suvnr:rJqn r tfrsu ( uaollugrJ +-tsfi{ 4-23 ) u1J

, iA .i, d v o qir - a € s 4------- -. --'-ie- d.A^-.--l
dr trdoufrriluR'trlv{lurrInudruiln lfnr:rorqltelu lsrclo{fltnono{q{n?'lfl[nosdo ttav {taouvl

, d A ia - @!r.4 ! .-- - d--*^^.^-i-1^-.---.-..^-.--{-o< r

nirunr:rflrsntFt [ilo'itrtRljlcioe,dgu{ ltJilR'ltt,ouda18llagzutao0vl9.l'luR'I5til'lvt?f fig{tJR'l:t ou

aaruhiaruq:ai d.:osrfiu16'orn rJ?rurarlulsr:roufrrfiuqiutiiudtdouqnufin ( 01n 0.24 nirr

rflu o.oga niru rflu 8.145 uJofrryud ) nr:dsucnluflo{dtdoudtaotsfion'ufiosiotfiorilarsd1

rurrJqnfirvreao{ uasduorlulsr:r0u01Ruoillilrfiuu{arrlnfirsr^uarlillrldlunr:douaaru ffs
4 4 4 a s ; ! " lA j, d dt @ - i 4 o

maa0,{0.:un1:t0irurstu la911 flsuu nr:Utrmo0vrt'tluR'r:[v{1url.f9tJ'lnJu?dqilQn0{n?tu'llJl

I nrinrf,e,riou rn*olffidourfufinr:dosdaruduusaf 6nyf.rnurunlidoudaruf,tdrtfi'rirn:rrutflu

n:orfluairaru.rdororon:srduvr5dfiqaa^uvr5tfiJanrkiouoonilr rdorfisufi'uiaqrJqnp,reruudr
ia i. e

{uior,rie.nunr:nonvrdou#eurin 6qh?nr:rr?rgrfiulortorfirmoasrfihidosndr6on{0fitl#ri't

riru rinaoua r ur{rfi 4.r n d16 nd'rs
.9t9+ls<

tt0g0'tRn1:moao.:ytu?1 n?]il[c,rul|u{o{tqutlou uJtuu:.J

dardflfirilursaru 6o 450 ppm-N lorul#nf.:au 100 ru^afifin: urirnrrl#rflu z ri:r do lurdou

ruinqn z {u uaclurfioufi z d.rrfioufi 3 qn 4 iu

g rJ d a- r a n : r v,l uao.: rir u fn : a ru a o ru o { ?r'rsm e a o { o 1 E r -r rd o u fi rJ q n lu draoo u

d, dyt?{1ufl15t1,1'lst?to

I I t rdeu
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lffi r rdsu
,a
G

,5
t

,"F
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I
narrr{r{u{erhpm)
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g :J ii +- r o o : r ul,,ao q tilu fin : a ru t r#l t s.: fi rm o a o { o 1 rl I -3 r6ou fi rJ q nlu

da{ d r d
fl ta ouvtfflu R'15 t?l'lgtllfl

rF
G

r$
F-I

l0

9

8

7

6

5

4

3

2

I

90

80

70

60

50

40

30

20

l0

0

i-;,,J;, i

iI r t6ou i

l=r,4"" I

@:tu l

o ppm t50 ppm 350 ppm

narrurdru{u(ppm)

550 ppm

I f riourlqn

I t r6ourFg
s
F

rS
Ezrdsu 

i

llll r rer'su 
]

; rJii a-zo n: rvluao cirnfn: rruaororfi mn ao{orq I -3 rfioufi rJq nlud,uouu

i, d , e
Yt F.t 1U Rl t [1"t'l g til a I ta ?Hil R

150 ppm 350 ppm

l oarrur{r{u{er(ppm)Copyright by Mahidol University



55

t
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t
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-e 2s
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F

t"= t 5.

pl,i +zl n :rv,luan.r riru fn: a ru ud'.rc, o{ fi sn o a o{ o 1 q r -a ro^oufi il q ntu iaq

rlqnnaru

li-;'"'La"
! I ro'ou

E 2 ro'ou

llll s r6ou

o ppm 150 ppm 350 ppm

nrrr.lrTrur?uitshpm)

550 ppm

t

4.8 nr:fi ns'laarrurfl u'lrJldlunrni rfi rd oe,fi ai runr:rnrsrti o'hflf rfl uf aq rlq nnlfin:rnrr

lunr:flnurnf.rd ffnsrdraoosfi nirunr:rnrsuloud':nrinsrrurr:ilmfi rirrurrJqn

rJ:vr{sril6rJfludluqlnatd6nflulordunirgudnal{ 6 d. t o.'ruq 1.20 a^or: 1 ununr:ld
nrrotltuooaoo?uqunr:nfior dtr.riunr:qrainsrlueir{tssusr?a'l g r6ou lfr?oryadld'otRRts

nnao{ 6o nraru{uvriurdaEuujs$,lsarv,lodnrr r.oso nirudofin: }Junarfiuufiardn dn:r
o.tzs niilsisa^fl:alluiaqrJqn :nrir4nf,u1av o.so 6fl:eioRrsol{rrastfi'{ogoruIrurfiu1{arv{sl

nrrrun?rur?u 450 ppm-N r1n + iulurj?ilrernf{ns 100 fia66nt Isrsldu.;.rsruluniarisurflu

ttxlrulunrrHfisl ttas0'tRflttvtoaotnudrr{surdufir.i',uor:rursrfinmuoor#u rfioririlrnrinocfi
rJ?ilrst:r?irfru o.go 6nr ldruaurrnnarruuururiur.ul 

"rrfudrnirdoudo,fi 
o 1,000 dou'rv

d1il1tnu;tqa{q{1ita1dfin < ldrrvrunsuol{t I ld' ooo qr uavfirirldrirulunrtrufisrdluaorlu

rlrlofi +-z
l}
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a

t

erffi r.rfr 4-3 uae{rirldrirslunr:n6'stil:sfiof, fi rJfl ucinfl u 1#n:snx

t t 
:rnrierq6riil#lunr:flnur 6or1n'r sr iuilo t8 unrrnrl n.f,. zs3g.

fi 9 A s 4 d - t eJ
rlfil{uol{o{01nt1u110t10fl nalnou:11u! anulrunlnsn: nl{[nil"] n{u

{ouorlrurfiuufrnu'lsr t fiInnir :rn120 uln

{o}Junarfiordau,ln r filanir :ml20 ulyl

itun:^urfiaqrlnJofdsalln t fiIanil :1n1 ls uul
t 

u:urudx6rornrirdrur:wrudurfi rtoln'ruinun:ilgu n:ru:rrrutmcaiadnr:drnr

rirnEriuac 160 lllvl
t ,i', 6"o.rorrornrrtfiirrj:silrludrurisuiit#rirhirfiurdsuac tso flri:s r uriru :'rnr s ilTl

t'rnRlrrrouCIrilslnrvrudurl:vfrnfl firJfl udiifi crursrnirfiufiufirnnaororq I r6ou
i 9 uy A .4 a - - gt 4 -- - t 4
frsrarsrdulfu5raaumr:afuasnalnfafl?u0Effn: ar iufi 15 ilqunlnu 2s3g iludr il:rnr{rs

ihf,uiil,f;lunr:na'sl rirl#ciru ( ulvr )

sis r siu sio eso du

l. ?flq

- dund'rfiry

- q{na1dfin

- {ouoruIrurfiurudarr'lsr
+te{rl

- ilovriuru-a qrJ nl o fd o arv{ n

- {uftluorardsildarrlel

z. uxnu drfi :-r tsri uil iaol rJ q nt

r. nufrqrinur
3s

- u'l
2

- tt:il{lu

a. rirrucir

o.500

1.500

0.087

0.019

0.004

0.484

2.322

1.363

0.800

325.00

975.00

56.55

12.35

2.60

3t4.@

1,509.30

885.95

520.00

t?rJ 7.W9 4,601.35

+
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---tl 9! I .---.,-4 + q,-"_j4 d I d 9 - : qetdt on1o16.j1rnufl:n:{rv{lsu?nfraulndt{rn-sufrr.irunr:rilrcrrZnudaurinfrrurlfriluiaqrJqn'h?

Rsvnr{ nsfr:ru'ldtfiunduolor,utd'tild;lmnnr:rnryrfio 5,148.65 utvr ( g,tso -4,601.35 urvr)

ornnr:dnu1 rRUesRrfit4',0'rrr*',rrfiour.rrflirfiodruilru ovfi:ru'ldqnfinrnnr:{ru

rrlo rrirfru 5,190 urvrsiodourdor#n,firuau t,000 dou ( uapnlunlnr{u?n n I drurn

tnun:n:rirdtduutndudo0'lRRr:nlrsuXordru:ud'rnrirt rurl#rflufaqrJgnrJ:rrffnfl6rJfludlflu

lr?n:snr.r osfirtri'rnuo:n:fi:rel'ld'riirdufiorrflu gg.zoujofrryudclor:ru'lelornnr:rnrsrfin

t

a
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^

s.u nndnurrrrunffEnuil**ldtd*iit'i*nnnruudnflutaqrlqnblmsml mrit

( l ) arurifimxnrsnrfl urrrJ:s nr:lunr:rfl uiaqrJq ntr?n:cnrworfi rfioefi niru

nr:unsr#orisas.rrfis, 6o ftr.rrinudruachisirunr:rrin uariaqrlqReldrt trrursaulunr:rflu

iaeplqn Ioufif,osfinirunr:urrcrfinfinrrruqti',iirflurJrrlusrilnd'r6ulfiu'iaqrJQne,tGru rrsifi

aurifiuturcarulunr:rfluiaqrJqn'lfn:sarrrurnndriaqrJqnnauludrunrrrururtniu:rrufirit
u9

n"ir d.uflunah{narrunquq{rdrrlrgr:curudrunysrnrsldd ilrnfintur agnrneionr:tudruilrn

n'iriaqrJqnnraru

(z) aurifivnunfi ornnr:flnsruu'ir ii,f,uutiuilunutnrsrfietudrurTnfirJiuru

luIsr:mu rirnlr.lrfiruuavn'rrufluoinqrndriaqrJqnnraru udfiiliilrur'loavloflartasliluna

rduudrndr uasrfioril5surfiuuaruffinrrmfi:vudloqi,fiuudoi'tunr:ntrstdsrudrr.rrlnuashi

ufn nu'ir qiduuti,'l'runrrrnrvrfioudaurinoslr?rjirrarrreorur:u6'ntfiur',odu,,ugrirnlu

rfluoixana.r

(3) nrrdnsrnr:roiqrfillnrsrfirnnaorluiaqrlqn nu'i', dtdoofiBirunr:
d g o qg a a s 4 

tt 9 ' 9 ' I

rilrsrfieudrmfnlfnr:rnicgrfiulnrotfisnnasr6ndriaqrJqnviq g su'n n^o ftrdouao firdoufi

nirunr:nrrsr#nuaviar;rlqnnau rdoki{unoilIlrfiu!frnu,lsrn:run?rrluryirfiu Ine,:seiun:ril

ru?u{ufimrurvaruror{uusrulrurfiurfianlsrdrniud,6uudui'trnr:n''rs#er 6o +so ppm-N

o r n nr:fl ns raq il t6''irqiraosufi eiru nr:rnrsuX ofi arurifi'nt ursaruarrur: ndrrrl#

rfluiaqrJqn d.rul^orirurrJqnvromroaor 6o rJ:yri'oflf,rJfluei nudt nosvtoaoriinr:tnBcyrfiulnd

ndrrfiorfi$ufiuiaqrJqnfiau ueiriouriruldnr:rirdrf,oururilfinl#eiouaarurfiuriou
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s.1.2 nr;finuln?rilrfluhJld' lunrnirlirdouiinirunr:urrsuierurldrfluiaqilqnlr1

Rssn'r.r rryudr ilrnrnunsn:{'u,rrvrrlorird'surd'orfinfirduoonrrlofiilqudr rurrfluiaqrlqn

rjrsr{srf,firjfludrflutrin:sgrl.r rsrirh?fi:ruld'rfiudu s,148.65rrl?rsior{ourdot#o{tu'ru 1,000

d'o u u io n^o tflu gg.zo nJ s frryu dr o r : r g'ldo r n n r :nr fi sr rfi Fl

5.2 {orauouus

t 5.2.r lunr:dnuru$od 1#*'nnoasrdo'rJ:cfi'of,6ililuei @*retia patens) d.:trild

fiufiu^ururJgnuuludornaro d'rrnusr:n:euhiiovrirdrduo,rru'udonlflnllillsrriolrJlfilunr:

Erfisr'lfin:sn1q ne:ra'oRfi#fi6'nuarslnd'r6urfrufirmnaor 6o ftfrnuflr,tfuh?riuur?rqr{suasfr
iatd:suu:tnfrtt{lttx niU rfiru (kon chinensis) ilsfi (Jusminum adenophyllum) uasrfl otfl t

(Bougainvinea spp.) dqflufi#u'0llna-ndrililluthtrJ losnr6ilnnaoilurj?rurarfirlourisu

uioortfinr:atarufiuiaq6u niu r1uruvn$ra n:ru lunoqmax ,nooannnrurduuacnaruflusir.r
9tad

1'O.t.|JtAOg

5 .2.2 rnu on n:nflrn rsr#narrr: n: rilsir fi'u f ldiuouurn dudo r', o o', rrnrsrfi n u'rfl a'sr

rfl u{unrinu::1q.rdruri.ru dooloor:f;nsrll osd:gfi il (zsga.) 6'rn inun rrJgrufi rJirurar

tiourdorududor',oolrtnrstrxn il:srru q,tgt dusiflJ ulaofieroiurlunr:ara'srdrdrrdrorn uriu
( 2536.) Ins:uftrirtdotua^t rirrdoru:rnrroqniorf,uuasriru:rq u @z uryrsiodu) rirrierifo

{o 10.+o urvreioeTu) fi'uvloatdsr 1o.or rrmoiodul {ogr5o (o.og urmeiofru; uav:rnrrruror{o

nrinluilntrriu:rnrsl'uas 1,500 lJ'rvr rcfirtfi'rnun:n:fi:relldnrnnrrclru{olrrin tA42z6 u1n

siedu finrfl u:ruldri.rr uet 6g12,7 s2 u1n

f

l'tu?'l
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fl rfi srniu uacflrfl 6oqfl ud1

luriuuaciluderJnfi
a 4 ol a d.
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I

f

nut{fi n-2 trdoq:edufl sltnfiofi acarsl6' (rirnarrutfiuc,ol6u)fi fi fl asiofis

filr U.S. Soil salinity Laboratory Staff, 1954.

r'rr',lfi R-3 uda{:sduc,otnrrurfl un:nrfl upir(rrD

*

tsou EC (ds/m) rnds(njofrsud)
aar4
ontT{anoils

r. hir6u <2 < 0.1
Il .d
tililfl4

z. rdurieu 24 0.14.15 fiflasiov{'vhivrurfiu

g. ffiuilrunart +8 0.15-0.35 frnasion^vuarssfin

+. ffiulrn 8-r6 0.35-0.70
a -i d t 6-A
lriultilurnulvlluuYl

a Ul 9r4
r05q reo

s. rfirufrn >16 > 0.70
Ad:loi
fl:rilutnuuousu0vl

€ til lrc
[05q rnn

@

:so1l pH tgnil pH

ql

RsO0nOU.|{lqUln{ <4.5 RAlil 6.6:7.3

R'NllnulR 4.5-5.0
tl

n't{oou 7.+7.8

R50na 5.1-5.5 sirsilrunnrq 7.9-8.4

R:nrjrunars 5.66.0
a@

o1{t00 8.5-9.O

d9
R?OtnRUOU 6.1-6.5

fg

n't{091111R > 9.0

,

fiur U.S. Soil satinity Laboratory Staff, 1954.
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Rlnflu?R 1l

flanl:i rntlv# nmto? qrfi ulortotfi tnooosorq t-g to- ou
t

.a

srrF. - dduudt'irunr:urrcntnudrur?n- r,nvt - iaqrj€nnar

. tERTu,lzER - Rrrln?tdutolitu[oultrfisufiardcl

r*

o'rr',lfi "-z rirnrinmruaororfirnnao{o'rrl t r6outuueiaviaqilqn

ti ld'iu q u, ro r Ir rfi u ru fia rv,l cr n r r u rdu c?u :sdu ei r r 1

MATERTAL (M)

FERilLTZER (F)

o ppm

5O ppm

1 5O ppm

25O ppm

35O ppm

45O ppm

55O ppm

M-MEAN

SD

5.5sO d

6.387 cd

7.160 bc

7.743 ab

8.1 17 ab

8.O17 ab

8.717 a

7.384

SDM

s.860 d

7.323 c

7.72O bc,

8.163 bc

8.667 ab

A.740 ab

9.680 a

E.O22

SDF

9.1 10 e

9.76O de

10.717 d
1 1.170 bc

12.210 ab

12.68O a

12.777 a

11.203

MM F-MEAN

6.007 e

6.28O e

7.790 d

8.977 c

10.160 b

10.490 b

1 1.613 a

8.760

6.632

7.438

8.347

9.O13

9.788

9.982

I 0.697

8.842

In a olumn, means followed by a common letter are not signtficanfly different at the 5za level ;

bY DMRr 
l]nn : **ffi,.,.r:mrc*n
srtF' - qiduudoilrnr:tflrgrfinudrurin

MM . laqrlonnau

FERTILIZER . nnun?ldutel{urlollufioudan4o

et151{fi {-1 flan1iirn5lc}ililufn:?udo1,o{fi.rnoao{oltl t r6ou

6I = 7.5o/o
).

sD . itfiosan

** = significantat 7o/olevel: * = signfficant atio/olevel sDM . dduqdilunr:rnrc#n

ns = not significant

sv

REP (R)

TREATMENT

FERTLTZER (F)

MATERTAL (M)

FXM

ERROR

TOTAL

DF

2

27

6

3

18

54

E3

ss

1.253

345.154

153.204

175.983

15.965

23.EOO

370.207

MS

0.626

12.783

25.534

58.661

o.886

o.440

F

1.42 ns

29.00 x*

57.93 **

1 33.10 **

2.O1 t'

I Copyright by Mahidol University
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*

.- nffir{fi 'u-3 flanr:atnslsfrirrrin:ruu#ltolfi$ilnao'{o1qIta^ou

4

w = 9.3o/o SD

sDF . drutuudrilunr:rnrsrfinrderrin

MM . iaEilqnnal

FERTflLIZER - n'nurdtdutol{unollurfislfn${n

r*

sD - d"uuort"

sItM . dduudoilt or:rnerin

sDF . dtduudnfrunr:rnwrfieudzufn

MM . iaqrjgnflcu

FERTTLTZER - nzrlrduriutol{uuotluriiuu#onln

SVDFSSMSF
REP (R)

TREATMENT

FERTTLTZER (F)

MATERTAL (M)

FXM

ERROR

2

27

6

o.041

6.507

4.231

1.706

o.569

1.295

o.020

o.241

o.705

o.568

o.o31

o.o23

<1

10.o5

29.40

23.72

1.32

3

1E

54

TOTAL 63 7.E43

**' = significant d 1o/o leveli ns = not significant sIrM - drn'oddirunr:mrsrdn

srliririi fl-4 rirufn:rruurfl.rrorfirnnao{o1r{ r i6ou luuoiaviaqrJqn

dld?rqo,roruirurfi urudnu,lnnnuu?rr?u:rdueir.r"g

FERilUZER (F)

o ppm

5O ppm

150 pom

25O ppm

35O ppm

45O ppm

55O ppm

M-MEAN

MATERTAL (M)

SD

1.443 &,

1.367 c

1.470 &
1.417 W

1.443 bc

1.670 b

1.99O a.

1.s43

SDM

1.303 b

1.300 b

1.467 b

1.s00 b

1.530 b

1.537 b

1.847 a

1.498

SDF

-

1.423 c

1.46O.c

1.967 b

1.E30 b

1.843 b

2.O3O ab

2.267 a

MM

1.327 d

1.5OO cd

1.71 3 bc

1.773 b

1.850 b

1.gso b

2.267 a

F-MEAN

1.374 d

1.407 d

1.654 c

1.63O c

1.667 c

1.797 b

2.O93 a

1.6601.831 1.769

l

t

by DMRT.
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rl

*

fll'Nfi 1-5
a 4! q

fl aR1:?rn:'tsl.tu]fl undrutufio6uto.t

firnnoasrorq t r6ou

SVDFSSMSF
REP (R) 2 0.129 0.064 <1

TREATMENT 27 420.A23 15.586 106.05 i*
FERTILIZER (F) 6 25-671 4.27a 29.11 **

MATERIAL (M) s 383.406 1Z7.Bo2 E69.S9 **

FXM 18 11.746 0.652 4.44 *

ERROR 54 7.936 0.146

TOTAL E3 428.889

an + X1.6o/o sD - dduoa"
** = significant at 1o/o level sDM - ifduudtruo15rnrclfin

sDF - drduud,{'tunrrnrurfiaudrurin

MM . iaqrjoneral

FtsRIILIZER . n:rltduduto{lououlurfiuufarr{n

eniNfi fl -o rirurinrirurufiosr'urs.rfismnaoqoq I r6ou luueiaviaqrlEn

d 1 d'iu q u, ru il Iu rfi u il fia n{ n n r ru{il r?u r r 6u ei r r 1

MATEFTAL (M)

FERTTLTZER (F)'

o ppm

50 ppm

1 5O ppm

25O ppm

35O ppm

450 ppm

.550 ppm

M-MEAN

SDM

1.420 d

1.907 cd

2.020 bcd

2.300 abc

2.333 abc

2.607 ab

2.780 a

2.195

.SDF

5.150 d

5.600 d

6.617 c

6.94O c

7.677 b

8.073 ab

8.457 a

6.930

MM

1.77O c

1.94O bc

2.490 ab

2.567 *
3.O23 a

3.1O3 a

3.117 a

2.573

1.223 a

1.31O a

1.457 a

1.487 a

1.600 a

1.643 a

1.61O a.

1.476

F-MEAN

2.391

2.689

3.146

3.323

3.658

3.857

3.991

SD

3.294

fn a column, means followed by a common letter are not significantly different atthe Soti level

by DMRT. sD - dratosaa

sDM - qiru'uudirt or:m.r:rfin

sD[' . dru'uudri*nr:uncdfaud?ufin

MM . inErjonnet

FERTILIZER - alur?tr?utol{uroullrfiau{ordn

-*
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l

*

j '9 a 4 -n1tNfir,-7 elan1:ern51c?idril#n:1nfl0{fismaao{o1q lldou

sv DF ss

o.939

122.469

53.860

46.798

21.809

18.740

142.149

MS

0.469

4.535

E.976

15.599

1.211

o.347

F

REP (R)

TREATMENT

.FERIUZER (F)

MATERI/AL (M)

FXM

ERROR.

2

27

6

3

18

54

83

1.35 ns

13.07 **

25.67 *4

44.95 **

3.49 r*

TOTAL

6t = 10.60/o SIt . tdiouan

**' = signiftcant at 1o/o level: ns = not signlficant sDM . dduudoiluor:mrcr#s

sDF - d,noooddrun'r:rnwrfinnd:nrin

MM - ieqrtonnar

IIERTILIZER, . arrunlrduml{uuoullrfigufarr{n

nffiNfi n-8 ri'rurin:rnrorfirileas{otq I 6ou luuciaviaqrlqn

iildiuilu,ruulurfi silfiau'lnnarru?rur?uivdueirrl

FERT|UZER (F)

o PPm

5O ppm

1 5O ppm

25O ppm

35O ppm

450 ppm

55O ppm

M.MEAN

MATERTAL (M)

SD

4.293 d

5.077 cd

5.703 bc

6.320 ab

6.517 ab

6.373 ab

7.107 a

5.rla

SDM

4-440 c

5.477 b

5.700 b

5.540 b

6.333 ab

6.133 ab

6.9OO a

5.789

SDF

3.96O a

4.150 a

4.10O a

4.230 a

4.533 a

4.607 a

4.32O a

4.271

MM

4.237 d

4.340 cd

5.300 c

6.410 b

7.137 b

7.3E7 b

8.497 a

6.187

F-MEAN

4.233

4.761

5.201

5.625

6.130

6.125

6.706

5.540

In a column, means followed by a common letter are not significantly different at the Sala level

by DMRT. sD - d'duunu

srlM ' ddoud,{tunr:flncrfia

sDF ' ddusdtrumrtnrctfinrd?ufn

MM ' icqrlQnnal

FERTILTZER . n:rur?l'ilutodlortoullrfiul{an'ln

t
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3

I

fi1:l{fi fl-9 flagt:atn:1s#rirurin:rruantolfirfloao{tolq z t6ou

SV

REP (R)

TREATMENT

FERTILTZER (F)

MATERIAL (M)

FXM

ERROR

TOTAL

SS

7.O22

18834.562

1864.213

16207.O34

763.313

140.88E

18982.473

MS

3.511

697.576

310.702

5402.344

42.406

2.609

F

1.35 ns

267.37 **

1 19.O9 .i'*

2070.61 'r'*

16.25 **

DF

2

27

6

3

18

54

E3

cl't = 8.Oo/o sD - dduuou

** = significant at 1o/o level: ns = not significant sItM - dduuddtunr:tmclfin

sDF . iidusdrirunr:mrstfinrtd:urin

MM - Saqilsnsral

FERTILTZER ' olunludum{ouolllrfisufrntdn

offirlfi {-10 rirnrin:urdnto{fiTmoa0{o1q z r6ou luuoiariaetrrJqn

ti ld;u q o uo ru Iru rfi ulda n'l nn rr u triu {u : c dil ei rl "l

FERflLTZER (F)

o ppm

5O ppm

1 5O ppm

25O ppm

350 ppm

450 ppm

550 ppm

M.MEAN

'sD

3.550 f

5.467 el

7.117 de

8.3E9 cd

9.923 bc

12.067 ab

14.293'a

6.686

E.O87 d

9.853 cd

10.923 bc

1 1.593 bc

12.233 &,

13.O17 ab

15.16O a

1 1.552

34.433 c

41.067 b

42.700b

41.843 b

48.397 a

49.640 a

48.1E7 a

MATERhL (M)

SDM SDF MM

8.183 e

E.8EO e

1O.433 e

14.243 d

19.413 c

22.593b

35.843 a

F-MEAN

13.563

16.317

17.793

19.O16

22.492

24.329

2A371

20'26943.752 17.O44

In a column, means followed by a common letter are not signfficantly different at the 57a level

by DMRT. sD ' dtduurrt

sDM ' dduuddlltor:tnrcnlo

sDF ' iirutuud*lum:turatfinttdrurin

MM ' iaqrlQnnal

FERTILIZER ' nlur?ldutolilorrolllrfiuldan{n

I
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I

$

911:1itYt fl-l1 fl anr:ernnsr{rirurin:aruu#ltmfitrmoao{o'tq z rdsu

SV DF

2

27

6

3

18

54

83

ss MS

o.o16

26.332

10.558

207.O99

1.463

o.199

I
<1REP (R)

TREATMENT

FERTLTZER (F)

MATERnL (M)

FXM

ERROR

o.o32

710.989

63.350

621.299

26.339

10.751

721.773

132.26 $* r

53.03 **

I O40.1 6 **

7.35 **

-TOTAL

c\t = 72.3o/o sD- . dduun"
** = significant at 1o/o level sDh,r . iiduudd-orrrnrrfin

sIlF . dduudtirrnrrtnrsrfinudrufn

MM - iaqrJQnsrau

FERTIIJZER . n'nu{udumdlououblrilul{an{n

erlr1{ii fl -12 ilrufn:rruu#rrow^wraao{o1q z r6ou luuoiaviaqrlgn
Auy- +t s d
fi kiiuduuoulilrfi undnry{srnarur{r{rl:vfruoir.:1

FERflLTZER (F)

o ppm

5O ppm

1 5O ppm

25O ppm

350 ppm

450 ppm

55O ppm

M-MEAN

SDM

0.987 b

1.540 ab

1.58O ab

1.750 ab

1.727 ab

1.957 a

2.263 a

1.686

MM

2.449 c

1.517 d

1.71O cd

2.353 c

3.347 b

3.8E3 b

6.O7O a

3:046

F-MEAN

2.539

2.958

2.953

3.317

3.975

4.392

5.174

SD

0.690 d

1.O43 cd

1.1 90 bcd

1.43O bcd

1.660 bc

1.960 ab

2.647 a

1.517

MATERhL (M)

SDF

6.O4O c

7.733 b

7.333 b

7.733 b

9.167 a

9.767 a

9.717 a

8.213 3.615

ln a column, means followed by a ommon letter are not significanfly different at the 5alo level

bY DMRT' 
sD ' d,u'uue"

sDM - ddoud,,i',unr:tnrsnin

sDF - ifrutuudi.unr:rilrctfinfidzurin

MM - iaepJQnnal

rmrnrznn - n?iltdridutol{ololllrisl{adn

;
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{

a a t: q r- 4 agtlr'|{lvt t-13 flaR'15?[n:1ul.tu1fiund?ut?tuoouflo{
4A
fl5flAAO{OlU 2 t9roilq

6t = 14.40/0

** = signiflcant at 7o/o level
sD . ii,utouau

sDM - iird*d,fruor:unafin

sDF . d,utuodoi1unr:urrct#nudrurin

MM '- isqilQnflail

n1rl{fi r-14 rirnr.Tnrirunrfiodurorfirmnaorslg2r6ou luusin;iaqrJqn

d tdiu q u uu l Iufi s ru da ry,l sr n lr l u?ru rlu : v du ei r r 1

SVDFSSMSF
REP (R) 2 1.526 0.763 <1

TREATMENT 27 8993.374 333.087 160.E5 **

FERTfLTZER (F) 6 736.2Os 122.7OO 59.25 **

MATERfAL (M) 3 7632.330 2544.110 122t..59 **

FXM 18 624.838 34.713 16.76 **

ERROR s4 111.821 2.070

TOTAL 83 9106.722

FERT|LTZER (F)

o ppm

5O ppm

15O ppm

250 ppm

35O ppm

450 ppm

550 ppm

MATERTAL (M)

SDMSD

1.173 b

1.267 b

1.s33 b

2.307 b

2.860 ab

3.343 ab

5.250 a

2.533

MM

1.567 e

2.197 e

2.E9O e

5.823 d

1O.170 c

13.O17 b

23.423 a

8.441

1.760 b

2.153 ab

2.3OO ab

3.097 ab

3.240 ab

3.E63 ab

4.730 a

SDF

2O.O43 c

25.453b

25.563 b

24.773 b

28.26O a

29.660 a

28.167 a

F-MEAN

6.136

7.768

a.ozz

9.O00

1 1.1 33

12.521

15.393

10.o033.O20 26.O17

In a column, means followed by a common letter are not signiflcantly different at the Sala level

bi DMRT. sD . d,u.uua"

srrM - d,utuodrlrunrrrnrcrfin

sDF - drdosd*runr:rflrcrfinudeurin

MM - iaqilqnnar
t)
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I

J

errl{fi r-l 5 e.ran1:eln5'rs#rirrarin:rntotfirmsrao{olq z ret^ou

SV DF

2

27

6

3

1E

54

'ss

1.736

MS

o.868

71.546

45.112

542.650

1.640

o.725

F

1.2O ns

98.58'r*

62.16 {'*

REP (R)

TREATMENT

FERTTLTZER (F)

MATERnL (M)

FXM

ERROR

1931.761

270.675

1627-951

33.134

39.190

747.71**

2.54 **

TOTAL "83 1972.688

an = 8.3o/o sD - dduua,
** = significant at 1o/o level: ns = not significant sDM . dduodrirunr:ururfio

sDF - drutuudohrnrrrnetfinttd:rrin

MM - icqrjQnncl

FERIIIJZE:R . nrrlt{uduto$lorraulurfisufarrln

t9

oril{fi fl-16 drufn:rnclsrfisileao{otq 2 r6ou luusiaviaqrJqn

d td'iu q u uu ru Iil rfi uil fa rd sr n : r ru r{lr r?u: v 6'u ei r r 1

MATERTAL (M)

FERTTLTZER (F) SDF MM F-MEAN

o ppm

5O ppm

1 5O ppm

250 ppm

350 ppm

45O ppm

550 ppm

M-MEAN 17.680 8.643

SD

2.377 e

4.200 d

5.5E3 cd

6.077 bc

7.063 b

8.723 a

9.043 a

6.152

SDM

6.327 c

7.7OO bc

E.623 b

8.497 b

8.993 ab

9.153 ab

1O.430 a

8.532

14.150 d

15.613 c

17.137 b

17.070 b

19.9E7 a

19.7EO a

2O.O2O a

6.617 d

6.683 d

7.543d
8.42Obc

9.243b

9.577 b

12.420 a

7.36E

8.549

9.722

10.o16

11.322

1 1.808

12.978

1o.252

In a column, means followed by a common letter are not significantly dtfferent at the Sala level

:ASD - tlt8ogda
:a d' d

SDM - ltAoon9{1un1:l1l1tt?ln
Je l.SDF - uaosnfllunr:tnrctrinudmrin

MM - iaqrlqnnau

TERTILIZER - nlulr?ur?utolflarrouluilsudarlq

t

;

by DMRT.
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I

fl anlsernslsfrirrrin:.:rudnro.tn^uiloao{o.rfl3looou

SV

REP (R)

TREATMENT

FERTL|ZER (F)

MATERTAL (M)

FXM

ERROR

TOTAL

DF

2

27

6

3

ss

17.834

59892.952

8726.488

47711.178

3455.285

417.257

60328.O44

MS-

8.917

2218.257

1454.414

15903.726

191.960

7.727

F

1.15 ns

287.O9 a*

199.23 **

2059.20 **

24.94 4*18

54

83

w = 8-6o/o . .,.
n* = significantat 7o/olevel: ns = notslgniflcant 'sD 'in'ouan

sDM . iirutoodn'runrrrnrcnin

sDF - ii,u"uodt',unr:nrrcrfinud?r.rr?n

MM . inelilgnnal

'FERTILUER . nr'rurftriutol{uuouluriiol{nrln
a9

cn:l{fr r,-l8 drrfnrrrudfl{0{fisfloao{to1g 3 ro^ou tuuoiariaqrJqn

d ld;u q u r *o ru Iru rfi u ru fra rdn n r r u{u E?u : v du oi r.r 1

MATERIAL (M)

FERTTUZER (F)

o ppm

50 ppm

1 5O ppm

25O ppm

350 ppm

450 ppm

550 ppm

M-MEAN

SD

4.333 e

5.703 e

7.957 de

1 1.6E7 cd

15.123 bc

17.343 ab

20.867 a

1 1.859

SPM

7.517 e

9.640 de

1O.333 de

13.707 cd

16.940 bc

19.683 b

24.970 a

1i4.684

SDF

58.477 e

63.763 d

66.017 cd

7O.O2O c

76.3E7 b

85.48O a

80.880 b

71.575

MM

9.133 e

1O.22O e

12.287 e

27.OO3 d

42.45Q c

51.150 b

65.847 a

31.156

F-MEAN

19.865

22.332

24.14A

30.604

37.725

43.414

48.141

32.318

In a column, means followed by a common letter are not significanUy different at the Sala level

by DMRT. sD - dduuau

sDM - drdorrdrhunr:rfircrfin

sDF - ifidusd,,i'tunr:rflrgt#nrdrn!-n

MM - iaqrjonner

FERTILIZER . nlltdrrluml{ormrlurfiuudan'ln

9f151itvt 1t-17

.f

*

a Copyright by Mahidol University
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l

.*

en:l{fi t-19 flaRrietn:lc?fiitilfn:uu#ltolfismaao{o1tl e t6ou

SV

REP (R)

TREATMENT

FERTTLTZER (F)

MATERI/AL (M)

FXM

ERROR

TOTAL

DF

2

27

6

3

1E

54

83

SS

1.804

2556.612

271.227

2154.071

131.313

21.63'7

2580.O54

MS

o.902

94.689

45.204

718.023

7.295

o.400

F

2.25 ns-

236.31 *r

112.87 **

1791.93 **

18.21 **

an = 1o'3o/o sD .-ifduua"** = significant at 1o/o level'. ns = not significant sDM . f,rduudd.,unr:rfirgrfin

sIrF - dduodd',unr:nrurfinrd2urin

MM ' iaqrJqnnal

FERTILIZER ' nzrutdur?utolilurrollulfioldardn
g

. er1r'r{fi n-20 rirurin:eruurflirolffrnoao{otq g r6ou luuoiaviaqrJqn
'tI fildf,uituuoruIilrfiuudarilnn?rildrJ{u:vdroir.r "1

MATERTAL (M)

FERTTLTZER (F)

o ppm

5O ppm

1 5O ppm

25O ppm

35O ppm

45O ppm

55O ppm

M

SD

0.773 d

1.210 cd

1.463 cd

1.787 M
1.gEO abc

2.597 ab

3.OO7 a

1.831

SDM

0.977 d

1.247 d

1.607 cd

1.943 bcd

2.503 bc

2.8E7 ab

3.83O a

2.142

SDF

12.467 c

12.4OO c

12.14O c

14.937 b

15.460 b

16.787 a

16.523 a

14.388

MM

1.723 d

2.487 d

2.773 d

5.26O c

8.417 b

11.O3O a

11.24O a

6.133

F-MEAN

3.985

4.336

4.496

s.982

7.O90

8.325

8.650

6.123

In a column, means followed by a common leter are not significantly different at the Saza level

bY DMRT' sD - d,uouurru

sDM . drduudeirunr:rnrcnis

sDF - d,utuud,,ilunr:r$rcrfinudrflfin

MM - iaErjQnnal

FERTILIZER - n:rtu?ur?utodlogarlurfiudardn

{

o Copyright by Mahidol University
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t
9l'tt1.1Yt 1J-21

6t = 9.Oo/o

** = signtffcant at 1o/o level

fl a R'l sern r I s ?ftil il fn ri? il ril ildo s^u fl o.r

rfisnoaororg r r6ou

t

,.sD . firaoooda' ,.sDM - tro'oufisirunr:rflrcriin

sDF - d,atosdirunr:rnrsrfioud:ur?n

MM - iaqrjQnnrru

FERTILIZER - nzuniudutolilouotlurfioldardn

nlrl{ii r,-22 iirnrinriaurufioduro.:?r^trilnno.:o.rrl3 odou luuoiariaelrJqn

ii ldiu { uuo u Iufi s ru fia n'f n n : r :.n{il {u r v du ei r r 1

I

L*

In a column, means foltowed by a common letter are not stgnifiiantg different at the sala level

t

sD . drn"uoan

sDM - drdogdeirunrrffircrdo

sDF . drduudoi.unrrmrcnioud:urin

MM . iaqilqnncu

FERTILUER - nrrurdu{uro{tououltrfisufa${n

SVDFSSMSF
REP (R) 2 3.640 1.E2o <1

TREATMENT 27 25777.109 954.707 352.20 **
FERTfLZER (F) 6 4418.369 736.394 271.66 **
MATERfAL (M) 3 19869.496 6629.165 z44s.ss **
FXM 16 1489.243 82.795 30.52 *',

ERROR 54 14637A 2.710
TOTAL 83 25927.129

FERTtLtzER (F) SD

MATERIAL (M)

SDM SDF

o ppm

5O ppm

1 50 ppm

250 ppm

350 ppm

450 ppm

55O ppm

M-MEAN

1.317 e

1.667 e

3.323 de

5.563 cd

7.767 &
9.437 ab

11.O43 a

2.363 e

2.873 de

3.820 de

5.570 cd

8.21O bc

9.443 b

13.857 a

32.4331

33.907 f

38.1O0 e

43.360 d

48.533 i
57.037 a

52.9E7 b

MM

2.57O e

3.230 e

4.86O e

14.150 d

25.427 c

28.387 b

3E.94O a

F-MEAN

9.671

10.419

12.526

17.161

22.497

26.O76

29.207

18.2225.731 6.591 43.772 t 6.795

by DMRT.

Copyright by Mahidol University
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C

rG

6/ = 14.3o/o

n* = sfgnfficant at 1o/o level

sD - ddusr"

sItM - d,n"uodiruor:rn.unin

sDF . dduun'oirunrrmrsrfnudzurin

MM . iaqilqnnal

FERTIIJZER . n:run?lrTural{uuolllrfialdaryln

t
I

I

I

sf lrl.rii 1l -23 e.ta Rlrernrl vv{imf,nn Rto,: yr"uiloao{r o1q g r6ou

SV

REP (R)

TREATMENT

FERflLtzER (F)

MATERTAL (M)

FXM

ERROR

TOTAL

DF

2

27

6

3

16

54

63

ss

6.939

7515.s04

737.871

6105.279

672.354.

218.135

7740.580

MS

3.469

27E.352

122.978

2035.093

37.353

4.039

I
<1

69.91 **

30.44 **

503.79 *'r

9.25 **

a''Nfi fl-24 rfiru-R:rnrotfismoao{oq 3 r6su lu*siariarpJqn
; ;{kTiu{ouoruIurfiuilfiarr{srn:riln?il{urrduoirt 

1

FERnLtzER (F)

o ppm

50 ppm

1 50 ppm

250 ppm

350 ppm

450 ppm

550 ppm

M_MEAN

MATERIAL (M)

SDMSD

3.O17 d

4.O37 cd

4.633 bcd

6.123 bcd

7.357 ab
7.907 ab

9.823 a

6.128

MM

6.567 e

6.99O e

7.43O e

12.E53 d

17.023 c

22.763b

26.9O7 a

14.362

F-MEAN

10.300

1 1.91 3

11.623

13.202

15.312

17.338

1E.934

14.0E9

5.393 c

6.767 bc

6.513'c

7.17O bc

8.730 abc

1O.24O ab

11.113a

SDF

26.223 a

29-A57 a

27.917 a

26.66O a

28.137 a

28'443 a

27.E93 a

,7.990 27.876

In a column, means followed by a corhmon letter are not significantly different at the Sza level

by DMRT. sD - iiduuau

sDM - dduuddlt or:tnwtrla

sDF . dduudoilunr:nnclfinrd2urin

MM - ieqrJqnarau

FERTTLIZER - nnun?l{utolilornr'llurfioudnw'lnCopyright by Mahidol University



:rsnldrloqnr:rursrfi ourrfl r

nr:r{fi n-r rirldrirulunr:rflrsnXo

fiul oloolrdunruai qatqqdil ruqntiu tnuet:n:{tnrvtfi o

, o.dlrJn:lu ff.ruinun:rJgru or iufi 20 ?lqun1nu 2539

o'rnnl:dollntilrlfl qqdru ruorgtiu rfi m riu rrnrt ruriqrl our.rfl r
s16

:1n'10{Ra1?il
I

lAIU?1

&
R1irila{nlilqqnm uaclurhrdouilquR'rn u z53g nXsrurdrfinnrrqdufilaniilac 18 ll'lvl

rrasornRr:f,nurrorffiq a (zs2s.\nudr froutdutfit t #ou oslfi'naa6nrfiorndet aoo nYru d.r

6.arurru,i'ru:uilr:rsnldornnr:uerrfiorrnfiourdorrlndruru 1,000 dou ldrvirfru 5,190.00

u1n (72NA,010 ljlYl)

I

dlofi'sfil#tunrtn6 sl

rirl#qirsrt um )

sio t ffou sio t,ooo frou

qwarafi'nuasenrin o25 250.00

A
0't?tlfld'lJ o.?n 200.00

-Ed1.r?tsoliln 0.06 60.00

u5{{'lu o.75 750.00

6d
{mog 0.50 500.00

rfsrnas < flu I 0.15 r50.00

ldilr rfirrj:srjr 0.10 100.00

T?U 2.Or 2,010.00

3E'ti8S
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