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AND 46-0{

KEYWORDS

Khao Phonengam 5 is an improved rice variety that supported by Ministry of

Agriculturc and Forestry to Lao farmers in the central and southem parts, especially Champasak

Provincc. Due to difference in rice production practices between Lao farmers and agricultural

o{ficial in terms of rice growth result and farmer's production costbased appropriate yields.

Therefore, the objectives of this research were to determine the effect of chemical fertilizer rates

on gxowth and yield of Khao Phonengam 5 and nutrient uptake including nutrient accumulation of

Khao Phonengam 5. Field experiment was conducted at the Phonengam rice grain production and

research station in Pakse district, Champasak province, Lao People's Democratic Republic during

rainy season from June lo November 201l. The experiment was laid out in Randomized Complete

Block Design (RCBD) with four treatments and three replications. Namely l) no chemical

fertilizer (T,) was control. 2) chemical fertilizer formula 15-15-15 at a rate of 8 kg/rai mixed with

46{{ at 8 kg/rai.(Tr) 3) 15-15-15 at a rate of20 kg/rai mixed with 46-0-0 at 9.5 kg/rai (T,) and

4) 15-15-15 at a rate of32 kg/rai mixed with 46{-0 at I I kglrai (T) was official recommended.

All culrural practices were the same in every treatments. The results showed that the $owth such

as dry matter per hill, root per shoot ratio aad relative growth rate were significant. For grain yield

and yield component comparison, the third heatment also gave significant difference with more



n

panicle per hill, percentage of filled grains, 1,000 grain weight and harvest index than others. As a

result, the third threatment had the maximum grain yield,644 kg/rai.

Uptake of nitrogen, phosphorus and potassium nutrients by leaf, shoot and root at the

highest growth stage, the third heatrnent was significantly higher than others. Significant

differences were also found on nitrogen, phosphorus and potassium uptake ofleafand shoot at the

harvest stage, the fourth treatment was better than others. Accumulation of nitrogen in leaf and

shoot, phosphorus in leaf and potassium in leaf and root at the highest growth stage, the third

treatrnent gave significantly better than others. But the accumulation of phosphorus and potassium

in shoot, the fourth treatrnent gave significantly hig[er than others. The fourth treatment gave

signifrcantly better accumulation of nitrogen, phosphorus and potassium in leaf and shoot at the

harvest stage than other treatnents whereas the third trsatment gave more accumulation of

nitrogen, phosphorus and potassium in husk and milled grain thaa others.
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3 uHuri{nlrilqn{rrlxurrl s luurlnrtioo (:vovJqn zs, zs roru6[!nr) 20

4 fl 1:n:snrurJilrorirdu:ru16oueroonqErJgn{rrlrlu'rrl s d{uciilndro'r

16urdurr.rar.r6nluu awnnoreorfiifru uncil6nrrJf; nriufdrrlnu.rrr

:iul,rurtl rl'orJtnrry utrldrrJrdn artr:orinrJ:sttrrl'lnurj:vi1tua1?

rj:v6rfl zssq 26

s goru4n'ornra:ror6ounaonqqrJqn{rafuulu s drudilnrir6ufiurfiue

fl aHa'nluurJa{fl saoraorfi ifiu un;ninruf, nr{u{dlllnulu :lrulnulrl
rfi orilrnrr ut:.:6rrJrdn artr:or:-nrJ:svr?illsrurJ:syrsual?

il:cirfl zssa z7

r {rrhu.:rl 5 :Juulnflno 64

di7 {'l? lnu.:r! 5 :suufi rnu? 64

ar9<8 flnHnntl?[Iri0n{12 ]flu.:l! 5 65

Ar9rr9 flAHAn{1?n60':{12 [Y{U{ UJ 5 65
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1.1 621XtltJUXntlAsn?l dlno,t nlt'lou

,dtIdrl un-ryor r r: n dnfidrrityu o lart r: arfn rJ:vvr irl'lnuil:vvrruarr nr: qn
, d Ad<A JA
ulrrlru?0r?amflumoonurt ri,o.:lfluornr a r'] rroifiriru urnr: rJan{r.llo.:rnun: n: ar:fr1'16'

A : ,d ' d, a a d - .i
HARAn6l nAl2AO tnflA flAfl 5lr'rj:sU'l0l 1.5 a lUAUiJllr1l A 0fl910 :DfinrrlUHA AflTnAU

qe - jrv. r,- t n

rfiu{ 320 n lan:lJno l: difln tl1fla afl ln:u llJ${u.:llonon?llJsro.t nl: r0.i4u: tnflnlu tu
)1 e t

:yrra frrInru6olnt: :vrru z drud'urirlrJfiondofl (National Rice Research Program

and t ao-IRN Rice Research and Training Project, 1995) i'lriu in traarr6':1dir?urrng afu
-J i o y erra

dr{uu tuu1unltflanl1'lul4{Y'lgt1u r11oflnn11? n Ytu{ onofl?'ttno.tnl:1oi4u: [nn

nruluil:vrvra uluulud.rnril?liuil:vduflodrriiluiJ \.q.zsqz loocrrr:nrfr^r ir.rqHa

na'ndrrldrJ:clrot z drufrudrenJdonsiofl (l-ao-tn-ru Rice Research and Training Project ,

.d
2000) arrrnu:, rYUr{nfl1[: ! nlnu tuulunl: fiani1?uflnirnua? :Ir1na1? tnunl:d{[dr!
., t e ' , I j - y oy 4 - y Aa , - " 

j
lltlflunt n:tlafli,1'tou1.:notuo.:tY{ Dfl nnlU1? tlln n tul'tjudunl !!nfl]Yt1.!rf,: }rn fln tunl:u

, ;- a , \9 t a a, .io y
xilrurrufriufrnlo yrl.:6run15rnun:1d u101rriliurJ;rriur{irrfihinnr.r6nq'r unv

i; , - t,r o, ,'l !'ruduluueiasfluffnr:r.ra-n lounr:urndruriu{{rrlriurirnun:n:rir}JrJqn niolvirfinr:
- - t I a9 A e ) v !
flnouttJlItflufln1tuQn112 d.trd:!n1: tYrnt0{!n:no 'l{n1:lflunt a11u11ln[]Ylur[: {{'lu3Yn?

inr:flnurrnaorl{{urni1#i:J:rfivrGnrn uriitynrfiru6o rnun:n:ri2u1flqj6ri.:u-tnr:Jqn
, Ad I ^ ; - !: zi ia .i r a
11?n1!2tfl1tA{rAU rnUU0UndunsflUlJ1 Yr {U OlirU0.tr.l10ln nlud'rl q rUU[{0U tljXrO
y., o v ! e a , i; a 4 s 4
10n1nfld1 : rnln:nt lnurQlHsnuquntt an rru Y{uvrnl:r.ron llJan uql]'t ur.r'r1u uay

{urni rfludu d.riltn'unrrirfi'orrd'rHnn:smurirl#nandsr{r'rfildluuriacflhirfiu{ilofioy
, i - y il , hrr. . .J ,

d1l,15ornj{,[unlj :srvrfln1{"1 Yl,.ranil']rYron'r: d{oon tn tnura 'rvlulflr,uud?u tl4qxnl:
. , I cro il c,r

u'tnlll,]ltlXUlunlrJyr 0{n n rnrlas linuou'].r[[v1: fi alu luI n n u![1rutf,1!dn:fl0 t]urflr,fln5

r5-15-15, l6-20-0 uav +o-o-o Inufr'?lillunr:r.lqndrrrnunrn:ar?u'or,l{{oudnvgn:fi1d
. J. "Znal2rJlruludnrl 8 n [ant!oo-l: ( :n auflfl uovrlr.r rt.:to,2548)

ilolriuigrrnnrrldrirrairnr:ri'rurorir{eionlio{ uovinr:1dr{u{drrrJflrJqr
i J , e < 4 Ad a 4e .iny-

tY{lrlu lru i,1? ty{u':1rJ 5 ruu11u.: luflu q! 1?u: u1J? {Yr tn:unlr duudqu 01nm'r i:'rinl: d{



rairl#:JqnlurrnnrRnoruraynrnldto.rarrr:origrJ:yrriil'1fluil: srryuarr Ioornnrylu
'hdurr.:,ir:Jrdn otir.:'l:finu nr:nfinnrriirolrnun: n: arluoonjiuurfiuu6'1i6fl r:1r1,:: ran1t

o s h '<, ,:-
ruuyrirf,.:'[rii]rioolrJfidornu fiuato.:nr:m?tyrerulnua s Ha ru6nfirur rr ar fi'lnr: olrluro,:

! a o, Iq - e q Aln! fl : n 5 n { uu [1r ot]J u lru ?yl't.t H u r t u n 1 : n n du 1 0 yt lfi lJ ]3 dx I o {[nu n : n t d 1 ? n-.:n ? : fr
4 a i -anrrAnul:luoyt6unrn'urn-u6.:Hato.:nr:liilutnirionr:rrityr6u Ier Hnflno uaso'nuflyn1:nn

t"!lqor r::2r,f{n1:dydlJrtqol l:ro.:it?Ifl u {1r, 5 lufl Rtfl 6uuryrr,rnrnldtol

fl rtr:ar;!il:y11;illnuil:yrrluara

t.z inqrJ:vo,:ri

t.z. t rniof,nurdn:r{ornifi inarionr:rniqra:Jln uarHaHandl?lnu{ rr, s fi ilQn

luanrxiuurmr.:R1n1dro{d1nr:EinrJ:rl-tirJlnurJ:ralruar?
ar,

1.2.2 rfl0flnsrnnuotrnt:en Ii r 16ot,]1'l: [[nsn ]: dy drl t!t0lfllqotH r: rolirr
hu.:u s nruudlnr:ffnnr:dro{urnfi

13 dililAglu'lilnuiffu

1.3.1 nt:riiqln'uIn uoynnru6nrhrlyrulrri s firJqnluanrnnuutytl{ntnld10.t
/,

artr:or:irJ:;rrrillnuil:yryrruatriuurhllaliuur'olCiud'n:r{urnifi rillrcarr

t.:.2 nr:qnld luprake) rrnsntrflyf,r,il;iliolrtqotfi r:ludurirrlnu.rlu 5 irru?

Ir?!nr:nJduuuilardduru'o1d:-uo'n:rilurnidrrlryal

t.l torrrnqruifru

4 a a < 4t a - 9 *
1.4.1 frnurnr:[05ryrei-l )n olrirJ:vno flafla-n rloyflaHa=nit? Itru { trr 5 fiilon1u

dnr nu'rr1{Rrnldrrolarrr:or:-gil:yrt'rJlnurl:yalaunr?

t.+.2 flnurdnuor;nr:qnld (uptatey uo;nr:avelili!r0r!igtolxtrlududrrlnu

{ttt 5 fi ilQnludnrun-uurutnrnldto.!fl rnt:u;n'il:ycrGtJ1noil:yyrrunrr



3

t.s rJ:slstridoroiroslsiir

' l.s.t vr: rudlo'n: t{ornfifiur u uaurion r:mitgrnl lnuoy H ofl finrhalflu it! 5 fi

. ilqnluenu6uurnrrnrnldro{dur:orixrJ:;mirllnu:J:ssrsunrr

1.5.2 mttu6{dnuusRt:nnnrqorfi r: uagnr:asflu ilrormqornr:1u5ruyn15

roityrnulerunv:;uyrfir16u:'ord'rluuru s rniorir,rrflurloryarJ:vqneil{1unr:i'nnr:{u

ldotixqndo.rua;[ rllydrr

t.s.3 arlr:odi'[rJldrflurioXaru;ose1utirr.riruusrilnusr:n:dr]andr: lqudrlil
rJ:;qndliriui6nr:nanto.:rnsn:n: orrciotJ



j
UYIYI 2

Rt:9t:?0t0n6It:

2.1 dnrilfi udilgnriralunrnlsiro.rarrr:alYgrJ:;trGrJlsrurJ:ysryuarr

enrxdufi yrrrnrnldrorarrr:rufgil:yrrrrl'lsrurJ:ysryuaii fi ,i.rdufi :rrdr.:

ruas:1uq{ or'soqiav ri ixar erlrd r+-ro orflru.ruoo ao.:srlnfi tos-t08 o{nrnyiuoon finarru

-"^,.^-"*".-l^"^-..^.^^.-..^^".^^^. , ,:; --" a a -q{n?trunuu'lylslnrenu 100-1.000 run: :snou6?udolrin 1nrxfr tl fio f,lnio,irrJr#n
(Champasak) arasaiu (Saravane) lryno{ (Xekong) rravdnnvflo 1,tttapue.1 drld:ru{r.,rflun ,
fi:runr,rilil':*ririrIt,:r,nr'ririrarnr'sr,,ririrh.: nr:rJnn{rariaulnqjr.lgnnruuiufi:u{,

a-l; :
n-rnrirr filfrn-ufturrv cnrilrrrn t.22s,soo ld niofinrfluYouns 24.3 rosn'ufirJqnrirrri'l

ttntolcur:ar:-grlrr-;rlluurlrr!trun1? (Lao-IRRI Rice Research and Training project,

2006) uli{oonrflur{ufirJqnrirrurq', z:.2 nJofrduoi rravuroou r. r ,Jofrdud rirudufi:ru
q.rfi nerlq.rn'jr:a6rlrirzlcrarnfi u 1,000 run: 6o fi :ug.:rinarlufiinio6rilr#n

anuorztirrirXto'r6uino{1uo'udlornillad(acri.ors) riaulnqjrflurriuu^urru

runydudrum:ru i:ydlnerlonlaur;:oidrlnurndufi trq'luler:mu (N) rJ:yurnr 0.8 mgKg',

r'loar'loia (P) 3.4 mgKg-'Ixumardul (K) 0.12 cmolKg-r drn:rrLrflun:n-ri1.: (pH) s.3 uovfi

o'uniuinq (otrl) r?oun'jr 2 o/o (Haefete et at., 2006)



CHINA

CA M B O D I A

nrnd I urufitolarrr:otig:J:lvrt':J'lnurJ:syuunl? (Lao-IRRI tuce Research and

Training Project, 2006)

2.2 rruuntrilQn.flrrlunralsito.rattrtralYgdryntiillfl u ryyrt at?

nr: ilq ndrrtosrn!n: nrlunrnldtol atr r: or igil: yrrirl'ln u:J: yylyua t?1u
t.t

ilo1riu'il.roonrfluflt!rruu60:yilun1:rJQndr?urfllnuorfrurjrdu :slunr::Jandreur

Inoorf,orirrail:cnrursourJir unv:vurnr:rJqndrald 1r-inqui.t er al., 2006)

z.z.l rvuunr:ilgnrTtaurflIouotfirrrirdu (nrirr"a Lowland paddy)

rfl unr:rJqndrrluqqrlunrldud:u{rinooriorirduornr: : lrr6rfl ura'n

dofixluiirtqniiril:slrsr r,r:a,o:r U rSon-ntfluiuuur rr ruunlrfirJgnr?rrvr*nre1d,o.r

arrr:origil:vtrt'il'[nuil:svryuar.l (Lao-tRRI Rice Research and Training project,2006)



2.2.2 :su nr:rjgn{rautlouor#rlrirra :vmtullrrigatedLowtandpaddy)

rfl unr::JEndr:luqqud.rInuorfiu:g!udrrarJ:ymru :yuunr: Qn{r2
ti'.rndrriniuiir.lqn:J:ylror ar,ezs 1r'yiofinrflufouac: ru.rnirfirJqnd.'rrisr,nvrr.rnrnld

to.rartr:oriJil:ytrirJlnurl:cil!uat2 (Lao-IRRI Rice Research ard Training project, 2006)

z.z.l :vuunr:rlqnrira'l:' luprano nice)
q r , i;i A1 ji,
rilunr:rJanrirrlufiufi 4.rfi fi n.lruf,u lounr:orrrrntrrurfi uff riourJ6n{rr

,tt

ruacordurirCu :cilui.:n.irrihiufirJqn:J:rlror 53,594 li xion-nrfluiooar , ,uodri4ilqn
t ! o,,[rrrilnlomrrnrn'l6to'rarr r:arinrJ:yrrt'rjlnuJ:srtnuot? (Lao-IRRI Rice Research and

Training Project, 2006)

23 aolfiio't rtavH6onr6orYu{.rhalr,ruqu

A d i!, /, s, J ,.d01u?!ultnvHnnluan l,itl? t u.1lrJ n.:oglIo.tlllnrer lrl2t'ilrJtdn R1R161o{

drr lr sr i! rJ : iil irJ ln urJ : y yr ru a ra #.r o {: v n'J x a v n' g n fi 1 5'07 43' ril u' o l r a s a o { n ! n fi

lo5'4704' nyiuoon uacinrrrle{orn:yfruiivrsrarl:srtrru 101.50 lrlnr (Meteorology and

Hydrology Provincial Service of Champasack, 20 I I )

z.l f,nco&il:vdrrYu{dralnu.rrr s

rltrlnu.:rr s rflu{rlnficrrriu{rJirrJqrfiarrr:orJqnldrirqqurilrnsuril:1 d.r
-, J^s I tr. I 9' 4 i d^- a C s /y s Iguu?0urj1?ufi {atnn t? tnut!lUeflflnla0nyldotu?nuunyfionlxiin{u{,[121]ru{1! ftu
fuurrrr ur"orJrnrs u1?.:61ilrdn flrrriari!il:sryri:JlnurJ:vryrlualr1ufl n.a. zs:s dlfi

{Hol 6o rR63943-25-B- l/rRi7530-uBN-g- l - l i#oarur{u{ rnoa 102-TDK-B-B-33- r fiorq16:r

rfru2 125-130 iu iollgl l0o-110 rqu6.r,nr eur:ounnnold rz-rs duriono l#druau:a.:

o{:an'it 9-12 :?reiono rirrrin t,ooo rlf,n rvirdu zs nir., unyl#flaHdn soo-zzo filanil
r t._r ac 9

n0 t, ( ]fl:{nlt?nut12u {Y]st,2548)

2.5 onrfl{ o]nlfl?Ifirltvc ailfiiuntflJgn{t?

nlfl rornrsinrrltirdqldonr:rniqrn-llnuosnr: efi.:xandntoldrr udrfl uil o fru

r: :urrn'fi nlrJq!lCurn arrrhornrafi drrYqlunr:rJnnrTrrrJ:snouCruilo6'u6'rfi'



z.s.r rirslu

irrfl uiloffufi in:rrldrriqcionr:rJqn{rrurfl rn: rydr:Jilronirhirfi u.rno

rirnrrldolnr:toirhrsyfiNarionr:roityrfirlnrravnr:l#HnHintolr?rr n.:udornr:rj"rrlu

tordrrnaonqnnr:urr;:Jqndo.:hirloun'ir r,zoo r-afirrn: 1no,rr:dnrnirrn'vliur, zs+zy

uasrjiuronirr.lufiinldvrrnrnldrorartr:orig :;lrt'il'lnorl:surru nr? r,920 n'aanrn:

"!rioil 111n a-un-a unyurr r{rfi o, zsqt) ililronjrdudlnrirrfi 6qfi u.rnoriuRludo.:nr:tos
ta{rr rorsrduad'urio{riru-.r 6{ n r: n:s o rotornluluusiavdr uro rdao ruior o rn:Jiurorrirrlu fi

rrrnrfiuororroginr: n:y nrosirod r.r arirralodourfluHn6cionr: afin{r?lnuroflry odr rdrlu

nr:ilEnrirrlud{rdlti.rtu irlryrld win, 2547) rlr:.ryrrginudrqraardrado{nr:rirunncir.l
s a a s .r, . t y !fiu luielnr:rrStyrn-rllnmrliireruuay t ,rJ1?no.:nr:urrrnuagdrirralo rn'orr1rd:yuy
A-.-!- ! -- t, ! y A < ,flulluI fi2'l!nonnl: 11oti,1?0yn60{rtoucl nun{rsgyqnltn

z.s.z gonr4fi

qonr4n-rorornrnfi 6yrr'xootixlrnrionr:mity16rln rro;n ruaul:oilo.:
Cu{rr uacifl oeionr:r{au rCrunr:durYu{to.rir: d.rrvrir}Jrjnr:l#noninfi 6rorr?r16n

#:u (rlqtrd ol6n, 2547) tfi qolillu'riouir#rrqdu,Jrrxrol 22 o{rrrsnriue ryrirhir:nr1u

nr: qnuritordrrdnoonlrJ fir1#irrirrnrairoirnrinuHnrn'udu n:rriu{rldrqorr4l'qr
n'ir 30 olarrqariua ryfi rl#rirranuririrduuasldnnnindr rudo.rrrn{rr1#arro1fi 1:rlrn
t q r o.i A t r, < i ,iulunr:nrolo qorrnl-fr ur l r; e ufrlrir rdo,r nr: In uro 6 oo{: vrjr r zt -32 olarrryn16tra

tqierri i: rn.rft urtl, 25 47 )

2.5.3 ud.!

,a.atrtrtorvo
R? llt[,t ut 0{ufl t!n']t!fltni!,n01't? [ :tur uiJn!urilrun t!]01fld{{tu

. it \tn q , v 3.! ay A y i" drlty.rylxr? tntu tultnay?udt :untt d.trn:lyfl6?urrfl.t ty{-odf Nrlasdcfluflr: srflr:fr,irr u

rion r: rriryrn-l lnmr.:ii rduunclur o.:rira uonr rnfi ria rua.rdsfi 6y in ario nr: oonnonun s

nr: a3r rHanfinrs,rdrr (norrr:dn rniyrlr'ry1:'ur, zs+z)

2.6 curi6nr{nranrr,rto.r6udnrYunr:rJgn{ra

olrifi rr n runrnt o.:6uinrrlrir6oldonr:ilqndrrhiriou hJni rauf6mr{rni

lunsfl?rxqn!flrrr1:oieir.r1 tol6u arrinyrr.:nrunrnto.:6uiRrruri'lr[uf,otjrrlndinriu

nlldrur:olunr:1#r^rnxa'nto.rrirrrSoninnrrtolfiu (soit productivity) alrinmtnrunryt
! i , ;. , t,, ,l -iufiugrutolnuinludrntgotir,rElaol:J:ynr: lduriru'ofru (soil texture) uosIR:laillto,r



8

6u (soil structure) rdu n:trnururiu n?l!yrlu n?1!:'?ulrfiu?no{n-u f,n1fl1#6uritu'ldto.r
-i-.- .e e J -^' , j . Irir uasornrfl'lun-u frraurin-rix1 nreirfi ovfi Ha virvr rrn:ruasr rldorLcio aufsr-nr: riruryr

ornrfllun-u nrrre rrr:olun"':drri"' nrrrrr.''ori ,,orn.,r,,r:ndlto.:ri"rluau (f,crs

nxrin:r, 2s53) alrrrnirlrcarrlunr:ilonrhlrorFuurrr roonrflu I rJ:srnr ldud
^i-2.6.1 au n2tutfitJ tvolllJtn

uulurir.:ord:rrGuuunrq'reir fi n-nuo,rrfi duog16uo6o rfl u6u:'ru 6u
t^r/ra<_i--t4a4,

: ?uniu u?'uucrnyl :0nulfiuu? nu rylnmuun.]rlqnle lq:ni:Jtunarlo-lriouirl6ijrir
nrrlrfl un:n-rirr:J:c!ral s.s-z.s

2.6.2 0 mun?tutfi tsou l nal.t
e^---.^.-..-4-. 4 - , I a / A a ,!a nuurluonuuulrunu: ?uylr tu nu:lu nu:ruilurynririo6uiru

I | , - J , ---s- -l q 
" 

,lfluu2'uuYr:]u fl2ueununl{ ncl?rilu?lutilunui2u1 I02 ufl:1or5on-urxfrarr lur: rai
4t & t

R21!onudrJU:tulJlufl a'l.uJfi'lR?]lJrIuntn-nt.r :cx'lE 4.5-6.5

- . . - id
2.6.3 otrfi n2t mlnydnliou

ii a h, ' ! Cr o , 4 - , 
" - J!afluolslu0nu t!I[uu0u u lIIr .!rr]unu:2un:]ufiton=ui.tulun=ufuuu

-e---!,--i--'.qe,to,c,t:dlll:uiua1tr1Juflo'lun{ ron:?neflt.t ut{u14,!rilu :rufnrrncinltrJqnlall:oidr

2.6.4 Auiildin2trtltut!su
da..:ialAal;l uau tuylnoufl uluutl?iltr'ufr (sun;ru-urtruio4rlridnuorcrfl ufiufi

rjrl noul rflutrnnduaoufuhiar,r:orfirrintirlin,iu,6'ro,ir{r:1C inlrj6vrr{n1unl

uacrnihiuiluou liut'u nurltg, zs+s)

z.z suffi nr'rrhurniito.r6udtnilnr:rJqnrir r

d - dr - dj, 4 4 6 hydfl r u 9r ?r'l {rn ur 0.t n ul u n iu m u nu 0 fl o{ n ? t! on u el q: oito l nu'l6rilu o dr l 6
S-4i/ralnurq rcr urfi'u irrorrion rrrurirduto.:r rnornr::udl;:.lururra;nai!rflurJ:c luyd

<i" - rv ,
10{Dr0ro'1t41:lualuun011i drj1]nfl t{[niifi dlfl-ru16uri

2.2.t nrrurflun:o-rit.r (prD tol6udnriunr:rJgnrTrr

n'lrrrfl un:n-,ixrordurfl u6'rfi nu'.rfi ldlrndqnlunr:n : minelfn-r r.r

.-S-._-:. 4 sai o - .; r s t - d,ln!10{nuua 'uufllJunfldtn fldo lunt:nt 2i,nR21lqnlell:oiloln-u Rrrur un:n_riN
-.^-:-.::--a^--^-, ^-i---^-..E-'-, s,
1 0 {nu u D fl ! lt a n 0 .: fl 21 u rlJ u lJ r s luyu.u 0l D lel o 1 l r n oil=! un v ilanSu l r s t1.j 1,:, ]q 0 1 .t :
'- 4 ,q - - ja' d| a.i - rnt1 vroglunu d=ufrfrrirnerlrilufl5n-fit.:rD.louqlniodrr6ulilorur:ori'rllal#r6nilrgnr

f,d 9 iar,nr:r1nrlqor?n: fr.r!ruaeionr:roityrn-ulnts,:fiv'ld nr:fifiryhiarli:oroirgret-uIn1d61uiu
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id
firflun:nriaulnqjidrruqr ro rnnarrrflun'uuo.irrn el nio vn uor tgrrnr:rrnrrq p ri1

nrrurflun:n-rirrrJ:crfiuld6'ldfloun.ir s.s rflun:n{o 5.6-6.0 n:n:lrunarr rrnv 6.r-6.9 rflu

n:odou u.o firilflunarl z.l-7.7 rirrciou z.s-a.: rirs runnrr uaslrnn'ir s.+ irirrflurir.:i'o
(r{ryi t':6uor,o:, 25s3) :sdu pH fi tuurarLeionr:roityrnrler*avl#r.raaantoln'rinofrr

hJoqjluria.r 6.0-z.o ur:rsrflu:ydrfir rnorn r:n'rrirulnqjarl r:ooyaru'ld*acrfluil:yIurd

riou'r 1q'l:r::nr louqr::oi, zss+) 6ufirflun:nrfin ornr oroa.',r n 
'iu 

rnnornnr:anrori'r

tolfiuuavu:'firfluinqdurirru'n6u nr:vvdr'r1u6urflu12o1u'rucr uavnr:1ri{urnfin'nrio6'u

rflur:nruru rfludu dlnr:1ei{urnfioniioriurflu'arurululrJgFuuas,oul,rfiu!ocrn^n

n: vu :u nr : lu nffi rn iu 1 aI n :ro u 1o o ou (n-) o v q niln n rJ ti oo o o n ur r rnn, y u ?u n.r :
urJ:nj6ouIJto.rrrq luIn: rnu1u{rrni d,r'lsln: rou loooudrfi ndufi riru rioh?rfi ndu n: n
t, - s
l0 ({nnl E1tr|?rta,25u)

z.z.z rirnr:rirth{rtoror:ovaruBu pcy

nrurHltoIdunisritnr:rjrh,lflrtoIfiu (Elecrical Conductivity: rc) rflu

rirfil{lunr:rl:yru-unlunTrrlu.uoun6ofinynrol#lu6u lCuri Na., C, ca2*, Ms,., NH..,ci,

Nor', HCor' uov sq'?' 6ufiirir rc qrrvfinrrudlri'u#6'lnrrlril{ufiq.:ro.rrn6ofia;nru

ldlun'u d.rrfluqsrf,nuorsfihinrrrvcreionr:roio;rn'ilInlorf,rInurirlJ (nayment ana

Higginson, tssz) rirnr:dr1ll{rto,rn-uiuilaurflurn66ruueisiot!n: (ds/m) uasinr:il:yur'u
-!,' ta.tzdrii rioon'ir z dS/m'hiril hiiHnn:syruion'r 2-4 dS/m rdurioo x'vfihionrurduinr:
rcio;rfiulnanar 4-8 ds/m inrurfililrunnrlirfinnr:roiqrn'ulntou'trnruru-n unsf,.t

n'ir a dsr- rH,o'n 
'avirfiu.r',in'vrurHurvirriufiroiolnl'lnlc lnorrrr:dnrni,,,,ilgf,imor.

2548 ; Wol{ 1999)

z.z.: Bun?uiorq tou)
fiuvriuinq (organic Matter: orra) rfl uo rriri:snoutol6udfi narldrfiryurn

fiqn (song and He, 2005) uny.fludurl6yrr.rrnifirinrjrlrl{rflurfi'rfi#innruqrrralq:oiror
, q - J aq ,- ;. J-n 0uyr:u?nQ lunufl?u l n y{u!1n Iunutuuuunsnlutjilrqdt lui'un-utlu:ydrn:r!

6n o-ts rryun''rn: dfirnr:rnsn:Inurir}Jryi6urioinqrfiu.r o.s-s.o nlofndud'inurirnrjn
.\ J^u t . - J( l Uau ??flu2.:fr2u1. 2546) oumiuanquorrnasioelfnto.:nuflnrqnrunrn rnil uay
a .i a d s . , 'a ' o q ,s 9 a {1?Rl nl fllJoUyt:0?n0 ltlunnur2utitlf lR: { f,51.:,no.tduIn:uradu: rn-lnrrunluunv

nnnrtunuru u:utolnu nr: an rurirtol6uvriuinq in rrl drrityoion r: rJnor.leiour rq

'lulsr:rou fnu,loilu6urirtJ:a16.:nr:rJanrJeioorrer,loar,lo:-aluEuuruJ:crnyl ,,orn.':d



l0

Ja c uouylsu?9to!anuuy[1lunsnouul,luaouo-.:Ifi1 cEC (.: Bifrn?1udlu1:nlfi rynrlqo] 1rfl.tr
h rd.i
166frqo (uaaai nrqnunn uavfl0rv, 254J) rirto.:6uvriuinqlu6uinrirurfluuroirdud txl
f,d , - -i, "d.:!nr: :srn=ua1ii rirfoonir 0.5 iirrlrn 0.5-1.5 !ir 1.5-2.5 rj1una1,i 2.5-4.5 q{ uacr,lnn.j-r

a.s r:Joirduri'qsrrn 1n-li i:iunrto:, 2553) ririliunr:u,ncJan.irulilqjrirl#:r6,r
6uvriuinqlun-uano.rtJrrn:sdu16! ruiocornnr:1dar:o-uvrirlnfiunrtJlu6uirlilronioo

nirnr:douanrstolar:6uvridhjrrn6u (nnrrr r:tinrnirrrJgfiinur, zs+a) dlrfluarrrquri.r
.ioerr-
lrYrl t}l0UYt: U2fl q lUnUOnA,r

z.a 0.,q.',rr.,rd*irdurirriurTra

.!,trqorur:tolflrf,uq.:fi uou:-uriuodr.rn{rurrr.rioli r o mq dllrnr:f,orraird
t, r a

ovlCneir16.:rrqor?r'r:uo-n: rrq6o luIn:rou r,,loar'lofa'nylnryrar6ol d.rrflurrqornr:
fin'tfo':nr:iliururrouavaveulurdoru'on'rlun:r,r{lriu(.rn'ir soo naa'n:-leiofi\aniu
-!----r-v. d :ulxunufil (flor101:uR1flin1il1n-mur. 2548) n-{!vlfiu{ on'onr:miqrfillnnruJnn' uac

{urnfifil{fr1'r6uluflouiu:J:vnoudrurrqorrr: : rrquirfluuo'n lusqrr Ioanenr, zs+o;

z.a.t luln:rou

lu In:rou rfl umqornr:f, rfi rilufl ro'u,irrinrrnfi qaionr:roiryrn'rLInto.r

f,l ur:rrn'rfirJqniuurldr,uo.rnr:,urnorqd.:ntirr,inn.jrrrq6u ri.:fi'ru'0.:nrnluIn:rnu

rflurrqfifi,inrudo.rnr:lurlilrora.:n'irtrrlorrr:6u1 rfluotir,r,rn luIn:rturi.rr,nlu
A d, ,/ Jd ri-_-4- I t | /d /. - a dtnurJR1uoun21 0.02 llJ0:l.ruf, luautunl.l xlnn'i1 2.5 nJoiriudlun-uourid (Havlin et at.,

zoos) ilJtorluIn:muiitflurJ:slumisiof,ry lCuri lolllrfiul (mrn-) nnclurn:n (No,') Inu

lutrrJ ur.. olqnqn,i'u111d6fia'an-u" niolud'zno*danrrrnrr,rflun:n-a'^irirrflunn^
A <, ] . ) ,rioirirqrfiu lurorvfi1rJ,o.r No,' inrr,niorfiosrflurJ:vlurriluanrrsfi6urflun:o

luIn:rtu rflutrqfi'nnrir'rrrntrEornr:filo'u1 6o rflutrqfihirJ:rnqo{1ufiu,nyujfirflu
or.4
inqduriruinnu (Bandyopadhyay, zooz) r'.:fi lrnn.jr ss riloirdudto.:luIo:nu1u6uo{1u

Jt )o{ri :gnourioloum:uinq 6sovriool Jan:Jriouoonrrornnr: darocil:yrjxnr:rurr qn

(Glendinning, rgqg) rir.uo.:ilirrlu1uIn:mudlnlnlu6ufiur,irurflur:Jofrdud (z) uasinr:
rl:crl'udrfi o.oz5-o:2sot" oqilu:vdltrnunou 0.125{.15 x norfior'a;qlndr o.tsz ilu
rJiuorq'r tr,oo flrrjr, zs+s)

nr: innr: luIn: rouhlrfi urfl o#{ueirlrrrilunnnorfl udu }Jocdrurnjunr:
._:- A s - 9 .l ---yt- s irr y n I A .rntqlnu tnlras,.rdflnflil ? [u0 i n r 0'lu lsr:rtu vt'16n rniJoti:urtr'r i ru ru: llriosrt: t,trtrsr: ru tn



ll

-4-.-.- d qeo 4 t ! - c " umqn :o{a{:.t'lfionl: t n ]u?u rro9tero: ?{ lray txrn 1,000 rta6 nluiila'u (Fageria, 2007)

doofldo{fiu 0iqflr I0dndnl (2543) r.luiiu.jr rfiorirrldiululnrr0illuilirl1ilfirr!rsdrr
J,-"
ri".:uor nrirfr.:unnnod{dn'[u]nrrnufildilorn{u{r.losrir'hlaYrr:rn h rirdu ,n"rdrd1,
6rueunouayrurunuonul#u',,nd, nr:1ri{alu\n:rorUrr-'Uodrr-'rrilirnrinuri.:ro.:riru

,,fion-u,n^,nj*rn uagnrrrlr, !{urro,r1uIn:rru1uriru'rfiodurfi,dud,u Iuluirrii
a ^ s d i e-,-roiryrnu)nrfilfi:sucunnnoqiqn drirjiurorto,r'luln:rnu:yr{.jr{ z.ao-:.oo uJofr4uddo.jr

o{1u:an'rfinorfiortiunarldornr:rorr1rr usidrdrn.jr z.zo o'o.jro{lu:rdudr uorg.rn.jr

:.oo r:Jofrdudo'o'ilo{lu:vd'rg.: {rial qr::ora.rd, zs+z) Inu:innrl'odudr:miryrn'ulnrdl
-il ' y , a - J ' tr a a !frrirnu-nuf.rto.rriruruuonuriryla :surorniwrfr{rilurirnrin:a.r hi.irovki{u1u1n:rou

ludn:rrrirlnnarlrdl{utorluIsr:rnulud:urxrioiuovnnarrioul rfiorir:fiorqurndu

(Fageria et al; 2003)

z.s.z r{0il{aia

il o av{ o ia rfl u r r n o r r r : n'r fi rfl u il n r'u 6 r fi n n r : ro itg rn'u I n t o r f, l fi rfl u : o r

uriluln:rru (riorloalloia) rfl urrqfi fi ilrgrrinqnn,ra,,nouri.:1ut::!rrn-uaylu:cu!

nr:rnusr:delnn drfiarrrq r :l:cnr:n'o r) iloalloiarilnle luiuirlilror,ir z) cr:rJ:v

noutorr,loar{oicfiuulufiurirulrqio{1ugild1rirflurJ:;Iuldioil'rruio.rornrflulrJfiLi

oyaru rrns:) nr:I?rrqr,loar.loialugildavnruldn.:tJlu6unvifltyr.rrnr:qnnflriedu

nulrotit:rnrilirl#t:Jf,ou}Jo{1u1iltolar:rJ:vnolfiLjnsarulufiqn (Brady and weil,

zooe) r,lsriloialuiuio{rillu2rJ inorganic-p unc organic-p yloar,|o:-aluiuinrurflu

rJ:;Iuuirir ruiolornrflurrqfiiuur'lrlrLfiogrfinrfluar::J:cno,ufihin;nruriurrq6ulldrln

drrnrrlrflun:n-nirlto,r6u drorurflun:n-n'r,rdrn.ir o.s y.loar,{o:-aocnnnynoufriruf,n

ovqirfiul uisuu'rnrfia rFnrfluer:rJ:ynoufihiayarulurir r,nyrrionarlrflun:n-irrql

n'fi z.o nvrirrJ6ffiorriuunn16ol r6o ulnfi rfiurL rrarqnnfrl#oqilugrJar:rJ:vnoufi hirfl u

:J:clurfeion"v6n (Emmons, zooa) IJto.rr{oar,loicfirflu:J:glumfldud H,pon' dullrn
c - i4 ----z.A q - io' d. l:" -tunufl[u n:a rlas H2po.- fl.ly{urt]n lunuyt!fl'ln?tu un:n-ntl e.:nit z.z ri.rfrlun-uriru

lnojr,loar,,loiarflurJ:vlumildq.rqnlurir.rnrrlrflun:n-n'r.:fi o.o-z.o (stuns, 2000)

rirtolnr:rJ:Eru'uHairn: rvr{r rqr{oar'lofn1u6u iurj?urfl u ppm uarinrt
' . -:il:vru-un'.:fr l0-15 ppm o!1u:vdltrnunnu 20-30 ppm o{1u:v6'unorfiul uavelnir +5 pprn

ilurJirrorgr lurnn 6'v{u, zs+s) r,rloayloiafiurxryrdrriqlun:yurunr:drrn:ryr{d:uuar

ro.rn'mirulunr:a$tnon nrr (!rnflr nr:nnruf;n uaynr:.ronro{: rn llur'u nurlty, zs*;
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rre.4r; rrqa),yo'cq,
,'loY{ odfio: dllJut 1n rflaouuru tul,t5 n?]uri,lti,u 10 tn'lnu [u lu d?uuu10i6uii't1s{ f, r'- - -1i-

n'irlurix :iilrorr',loay{oiafiriraacaul{luei?urHu'oa-unsEwjuen!org uorltijolnrdlfiort

dsd!'ld 4-8 filanilriolj lnufouny 60-70 xoiyrin?runo{1u:':s lulqrnt loaoanr uayn y,

zss t ) lulu{rafir{nrurrdld:yuvunnn0q.:qnfiil;! ror?,loar.loia 0.10-0.18 nJoirduri' 6o.jri
.t s d s , I ,r; I ad d1q - j;
tu:ynulYlu{fl 0nufl?'llr9ro.tfl1:10.t11? uaolntn'l t 0.09 llJo:lryun ! tu:s6 m,i1 tlas61fr.r

J d Jaa
n?l 0.18 lllo:lcrun rJ lursoud,r (fl:du q?::01'].:fl, 2547)

z.a.r Inumar6su
4 a i- -i n <

lfl [ ryl ftlc[ulJ l u I t q 0'l a 1 : r{yyt r n ? ]rJ ri tr{ rU ii lo u yl d t ! : o { ! t n ] u l n : [0 1]

uasvlodvloifl Inuyrardurrflurrnorflr:dfr!rno{1u6u lnurfluordrJ:snoil1o{ril6onIan
t t ld I

rJ:ylrar 2.s nJofrfiud lrpstein and Btoom,2005) fllfilu6uriaulnqlovilxuvrar60xxlnn'jl

luIn:rouunsy{oailo:-a uio'rrrnu-urrnyuiflor0nfifffirfluinndurirru'n6ufirrn'lxuyrarf;ul

riluorrirj:ynouo{Cro 1st."t"r, zooz) odr.r1:finrudlnrnu'jr Inuyrariulrflutrqfiifltyurfi

rirnanac uionrrlqnuall: oitoriu durujorrrornarnrqfidrritg I il:;nr:6o t) riru
hnjo{lug:Jd1ilrflu:l:sluyririofil z) gtyrfiuruiortrnnr:vcdr.: uay 3) fl'aint:Qn1:l1dlu

rJirrardq'r eirHohirJirrorhuyrcriurfirflurl:closdluiuirfiur r-z uloirdud t0{il;!r0r

Iruyrarfiuufr.rrrunfifilu6u (Keefer,2000) 6ufiriniiltgrrnr:trnlvrumar6url'lduri n-u :ru
-i4. 1

0o ruo{n1n t rlyrarru!ruu!1qrififo!o;qnrrdrllnurqxrsluflnrasto'r6urdonoru
- . t 4 ^ -!,n1:?lfl:1Vtl 1t tlYlfltctrUU lUnUUfiU2UI U ppm llAsrJnl:Jrylrud,! 1]0U

n'ir 30 ppm io{luililrouirurn 30-60 ppm io{lurJilrordr 60-90 ppm fio{lu:rfriilru
,. .:

nnrr 90-120 ppm ilur.lilrorfiqr uoiq{n'ir tzo ppm ilurJillolq{r,tn (on-:6 6u16:1, zs+z)
e r y i- d Aluh{mfrriaurrfrlfr:yuvunnno4rqnirJilrer}urrflriuu t.2o-2.40 nJoirfiud 6oirfi1u

- id u ,t u ,t i rd 4a I aa - ;;
tynum[1lu{110flun?1lJn0{nlt10t!,1? un01n]n't1 l.l0 tlj0:tcrun no?'llJ tussn yl9tl unrnl

4d 4de / +
d{n?l 2.40 [1J0:rcrunr lu:snu{.r (fl:el q']:5ol?'lfl, 2547) [ Tdrryuuullytul dlnqlu

o trnrrdun',rri.'o'rilxo.rrou'lryfdr'r1 uavfin:rl6rrflurionr:rnfioudrurrqornr:ludufimir
.Yn a <l d d . , :
hidun-suiru:q r!dnitulnlilqj unsiltufnfi tluGu nurlry, 2s48) Iilufldriurueizutrnfi
t .t i - - r J e tv , , ,i
{rravalltfionr:rrio;rnllnriu:rn{r:ldEnlrodr{ciorfiordiuei:sosnr:miturn'u'lnmr.:
. rt < a r /i r r it . l y 9 a9alnuiu0l: susri: qfiul t llyrf,lcruu r3u101:0uay 75 n1?8n t6! lnoun{yto rlra2dydrJ tl

v -J Av , i - !luluunydu drriu ru'oirrqnuri:J:curuiouac 80-90 lro!I uyrdrdulri"rrundrn,rollu1u
.rl I l

uaralnu10.ri12 (u{qlrD lof,of,Rl rlaJfl 0lr, 255 I )
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2.9 rlurn

il urn i n u ro 6l { u fi i un ri.r u r o r n a r : : c n o u o u^u rn:' dri r,: 1 16o rfl u a r : fi
- d aio r, ,ia
dlrn:ryriiu trnn: vu?un1: yn.irnifi hit rqo rr r:fi l1u grJfi n'rarrr: nrh1il1#rJ:yIumild

. d -.! s -i" I d. ' -:ou'r{r?na:? (rlnn1 q1d2da. 2544) qurnxTnlrrxnaruYu9rlnqu[[u{osnriju 3 tJ:srR7ln{u

z.r.t itululer:rou

{oluln:rou lfluri{udhftrqluln:rourfl urirtiryuiu !ouorlrtrfi uufr nrv{n

{uuorIlrfi urunao1:d uav{uqGu rfl udu

z.l.z {uvloar,loYa

{uv,loar{oia n6o{ur^learr'ln fio{ufi 1#trqr,loalloiarfl undn drlduri {o
ruol'llrfi olv{ocn'lc unariurrrnrlloan^la rfl udu

z.s.r itulnunariul
lduri {olvrrruariuunaol:i {ulvruvrer6ulfrary'ln uoylxunarfi ur'lurn:n

{rt-J^l u6u (n M:uRln?111J!11?Ylu',l. 2548)

2.10 flannr:ll{urar

i - A; e u
u n numlnu'110.:nun'r: Hanll? qunn2l!n 21udlnqll1n rlns lfi tt0u1{Qnfl0{ tu

A- - A I 4 ., - . I
xorrfiiliiuouildRrr{mu1yfl!finshinoH6nqr d'rriu nr:1{{urnirfiol#rinrJ:yfiyrrnrn

, a )! ya ea t-,tr!
ou'l'!rg|lJYluu tnn{n?t1101:0l'lrnntnolcyln.:no tuu

2.r0.r iieils
nr:16onw-a{01#rx!rceuriunr:rJqon'vrfl uilofr unurlfi inrrudrdqd.r

de t t, a J a a A id
ori inri #o': fiuf (2542) finu rAm;ilnxoi{u1uln: r0u fifi nr: as alunr nr:rirurr lu'ln: rou
. n ) tr ia +r r i'luduirr ilui1 ilnduilu-.:frIr.rndorl:vfivrinrflrro.:{u1uIn:roulunr:afrnafla-ni,o.:i1?

* ry o r. "in'o rfiolol{u nr:liru-n{ofigndorne:n-rr:orrtrndn: dnrrri'ru uayl ro{nrqor r:fia

d l l u q o d r { u rn i r v i ii'n u or s ua c a r f n'ri{ a r u rJ : s n r : dun n si r r riu o o n l rJ rli o 6 u t r o r r q

orli1:rrqlnrrqllurrnr:1ei{ufifirrqriunr}J1u6u (nsrtor:dnrnivrrJgfiivror, zs+s)

2.10.2 onflnlrlfile,

uonnlnrfi n{uudr nr:1{{uwdoryr'or:0r6.:rliurornr: ldsiodufi otir':
u , A t rr, r- .i J. urcduriu{r? iraarror:unrnirrilgfiinur (zsqs) lduucilrir Jirrorfrrulrse!f 01n

A h9 A
Tr01r0l1 tf, d0{uu2Yl1.t R0
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2. 1 0.2. I n?r fl orrulyluu.iro.:il;rrufi dr:nr:'ldil ryrtrol#1dr.raHfi srar
h ' r-u n'jrn arudolnr: ro.:drr doororl,n,,.,rr,rnrrqorfirr r:oqn[Un?'[YuoUnrru:olrntriun.jrnarudolnr:lo.:drr6':o-..,,

orrrinrflufiu eilaal#drerriqraulnhi6 rrncHaHn^fllilrfirldunrlnrudoonr: r4r}irfiu

rirl#drolnonjrirrJ:; Iumi

2.10.2.2 n?1rlfl orrlrvluu,itorra'nre:ugfi rlunr:rJanrirrrfionr:rt d.r
-t:- -- q icy , - q , +r A j rrra ,u: ! 10lx0.1rluyr trnyno{T1n'lr all tun tu 10.1:'lR'lqu uas:ln 110.:r{n aflytnsl rul6ra.ufiou

ririinr:l,il{ur16'orfiulrruruo{firir1:g.rqn r'lrinona'nq.:qo nr:1d{uluo'n:rfirilr,rsf,rJd

orl#ld'rir1:qrqariu rrrudr nr:1#{u1u:Jilrorfiogdrl#ilnr.rn-ngrdulu:vri'uuutrrfihi

6rrfl udo.rrfl uHnn6nlu:rdrq.:qnralo

z.ro.: jr.rraailriitu

I n u rJ n n'{r a i n r r l do.: n r : r r n o r r : l u uci a y d r.: : v u; n r : r oiry rn r 1 er fi
l]nnn1.:flu asuunl: trr{un: tnuy?{[?n1 { 12!fl?1u60.!n1:rlno]r tt0{In?1ulildq9iorll?
-t-. .)y y ) a .r--- , e j , ! -^r, " "i?{]ltflyr1'r?.:onnnl 11?l,R?1r,nonfl1: r 191o1fi1:uouuayfl ru0.: !1nialil:tnu.:uriou iir6u

qrv.,9ttdo!,
uau 1uu0':r1?u{lan0g lln olxlfl:3usn1:lnrqln lnou'lt:?n15?yl1{ail6uuoylu i12

Cornr:rrnorr r:lrnfi qn llnsnarrEo'nl rrornduludn: rq,rfi qn ur: urfl u:ruyfi drrrira'.:
A a I r <l - - -.. A rt a)alrroJrn lno0-r.ir2atr? ua rnnnoq{qn ctrr60.!n1: dralorrr: ltirfrulxodl i nt:di1{r?{

- Cr ' r t t
uasnotxnn lutJUsn0ul (q t:?:r0l 10uq2::ol, 2554)

z.to.l rirurni.rtiita

nr:ki{o1udruril.rfi fi tarur:oqn{trtJld1d'odxfi rJ: yfi vrrnrxriu i
nrudrrirgrfluotixrrn ru'omrnrfi'ufidki{ua,r1il1uiu rJ6'fiiurnr:rilduuuila{uocnr:

i t . ^l , drnAoudtu!tqo1fi 1: itn{u0yrfi niuotjrl:rnrilracilRruunnrirlfiu dr:rntoldr:qnrorl{
tiriu6qqrfiulJr!n uacLirinil:yluvriuriodr.rln 1r1nnr qtaia6l zs+1

z.I I nr:dernr:{urnfi oionr:roiqr6ulnuayHoru6nrir r

nr: frnnr:{urnifi rHrrsflu fi Haotjrlurneionr:1#noHan{rr ruiolrrnnr:b?na

rindrrnsdo.:1d:-urJirrortrqornr:firfi0.:no rireionr:rnityrculnualaaHdn 6loyriih{
I a)drr}inaninotir{[?t u'lydlJ Sengxua and Linquist (2000) f;nu rnr:trnrtqo]iltrrorfl'n1u

dlrrru;!rJ:rurt'rJlnorJ:crrruarr nu'jr iirilyrnao.:fihi1ri{urirhidrrbinnnEnrfiu.:

:o+ ilnnilsioU eiruririuyrnaolfiki{un:l#.:orlrtq n'o N, p uas r rirb?nana^ntor{ra

,n'rdro'o qso 6Ianir,rie 1i6erfl u fouay os
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Sombounkhanh et al. (2006) fins rnr: n ou au oinor{r?fiilqndu Iouri':bJ1u

dlrr:flliI' rsr1r'rj'lsrulj:yyrruat? 3 fiu{ (TDK 4, Marhing uoy Eloup) eio{ululn:nu
rua;nr:1d{uluIn:rouroqrhr nu.jr Har.rondrrrfildurfiorfilrJilrorluln:rourudr:sri'r

s.on'lani!doUurixrnrndl{aluIn:routiq.:duovhirirl#xnHfi nirrrntrlriu

r:n 6u6a uay,rro r#rdo (2548) dnurnr:frnnr:rirrrqorur:drr:-r{rrurfldufi
' q tv , !:rurjtllunrnldxo{drrr:uinil:ysrr-:Jlnuil:syrluarrfr'lnro 37 ln ilu.j.r nnrafinrirrfihj

ldki{u1drfiur :zo fiIaniun'oljryiruJu 
'drrninr:ki{ufi}i'trqluln:rnu s.o fiIanirsio

ld lloavlo:-a z.os 6Inni!eiou uovlnrrmar6ur z.zz fr lonirLsioli rirl#HnHfi ndrrrn'rudu

rflu soo filnniurioU
\t'n 40 F$

doryofo.rfiuz.tz nr:ffnnrriturniieionr:roiqror'ilsruayruoaigrrinlnulu s

nr: r'nnr:{ornfi 1#fi naunrlrserriunrrudolnr:to.rirr riurfl unr: finnr:trn
< j- .a .iorrr:n*luToinurriorfrlrun'luqnlalr;:oito.:6u Inuorf,urruri.:rrqorr r:1nurdl1u

tirtl:orrnr:odrlr !rrf,r, i"r,on',ruurr,rni:1d{urnirdorirl#nr:l#fi durfi orJ:ylumf

qrqaodr&du (q1:r::or louq:::oi, 2554) ruiornrn {rmrinr:En1{Dro0.'r.,r,rro0n.',

roiq16'uInua:1#nnnin

Sipaseuth et at. (2004) fi nurnnto.:nt:ld{urnfi riont:miry16l lnunlNaHnn{ra

Inurrn: Inulrl + Inurrr s uovlnuuu o luqq*drfido'r rnrry u,e.:6r rdn nrnldtor

a-rrr:ori1il:llrirllnuil:srrluorr d.rrJ:ynoudrurltlnfi + o'n:r 1{urniqn: l5-15-15

dnrr 0, to, 32 $aa 48 fiIanilrioU nau{ornign: 46-0{ dnrl 0, 5, l0 rray rs ilnnilrio
U) nu'ir nr:1d{uo'n:rfiuurro'.:fidrir1#{rrlxuru 5 unnnold s, 13, 12 uay r+ dueiono

,. AJ &nluiirdu uosflit.!itu'turtlrn-uiu n rn 6:rlriJu 8,9 uny 9:elsiono nrrLiirfri ri:uHaHn'cr

ru'jr nr:rn^ldn:riluorndn:rfi rutrrdlfi arurirl#^oHfinrir:Iyru.rr, s rfi uduorn r+o rfl u

445 .Lar s:o n^Ianiurioli nrliirri'r rreirfiordldn:r{trn'rtlan yru.ir norufinrirrann.:rflu

sro 6IanilsioU

Phengsouvanna and Douangboupha (200a) frnurnr:roiqrfiulnuocHafl fin,ua.l

rTrluiiu: l riurfluqqud.rfiaorfiif,r, rnrH6nruf;nr{u{{rr]nurrl ru'orJrnrry utr,r{rrJrf,n

nrRldto.:srrr:u:"g:J:vlrr'r.llnorJ:yairuar? ru.jr nr:lei{urniqn: rs-rs-rs 1uo'n:r

sz fiInnilrioli Hf,rrEn:46-0-0 dn:r zr fiInnilcioU rirh?rirrlnuru s qr e0 rru6urn:

arlr:ounnnolC ts duriono }i6rueu:rl 9:.xdono uny}?nono'n s:a FIanirLdoU
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Douangboupha et at. (zoo+) f;nu lrJ-i'uurfiuur{nfi aarTt xLvfra1 n aroriu{ luqqdu
iafiru-orru;allu ur?,rfrilrfrn nlnldro{drririuig rJ:vrrt^r.llnur.lryyrrunr? nrL.jr nr:la
.Hd

{urn!qn, ls-15-15 d'n:t:z fr.lnnflsisli Hdrr{urofiqn:46-0-0 dn:1 n 6lnn:-ldoU fir
o ,, *hirirrlnu.rtl 5 (rt 100 lauAlrlnr flM:ognnnotld s dueiono drulu:x 8 :r.:fisno uns
a9t Haflafl 528 n lan:!no l:

Dounphady et al. (2004) f;nurnatolnr:1#{urnfi rionr:nityrfiulnuovl#Hnnin

tol{rrlnuru I lflurr! : lnu.:ru s uayhurrl o luqqdudur'olr|nrry utxdrilrdn
artr:origrJ:rvrr^il'lnuil:vrrruarad.:rJ:rnoudru{urni4dnrrt{urnfign: r5-rs-l5o'n:1

fiInnilriol:'nal{urnign:46-0-0 da:1 0, 5, l0 6laniuioUl0, 16,32 uny 48 filnntxriolj Hdr,ilurnlqn:46-0-0 dn:r 0, s, l0 uas ls filaniuioul
-..-,. d : rr - i f,a jj..yy I i J dtu?l ruor rJqunlnon:'lyn-tu {o{ylfni t lL{il? [ u{11 5 unnnorxliunrn 8 r u t2,t2uay

to dueiono riru 6ru ru: rrsionorutrorfil { o o rno'n: rfiil utr,: o'.:6sr: rd arrri r1#,i ruru: rr
-.1,. J -4 - - ,i a s .1 qe J.ov.ry{ultu!lfl 6 r'Uu 7 unc 8 r?i ntxaitnu Irnlroly{!ostr t{ulf qlt=urir}i,iru eu:.t.:eionoann,r

rflu z :rriono rirn:-uaaerdnnu'jr nr:rfilo'n:r{orflidnr l5-1s-ls [[ayqn: 46-0-0 1#q.:du

trndn:rfifiur{dcfiarlrirl#{ralnu{lu 5l#flaflnnxotJro",n :52 rflu 4s0 uoy s:r nlanil
' rf ,j j, - n ccr/ a e .e .cioli nr!iiror-u utdrn-orn-ud'n:r{urirlf nannn{rraaa.rrilu sto nlnniuciolj
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a4t o 6?!fntuunts?0u

a . ,*
n1: dnu'rHntio'tnr: liflurn!rionr: roiqrorulnrrav Hafl6n{ralnu c rr.t s luanrn

9s
6uu ryrr':nrn1d',o larr r:or:-Jil: rrrorj lsrurJ:y,ruarr i: ruac16untorriunounr:dnu r

n{glo t u

3.1 aot llollir nr:20u

a . r i a I s t.,nt: rn a0{R, {un lluu nt:flng I lult n{yln no,:ytd01r a0utlos fla=nlrJdnriu{rir r
Ixu.:r, rhul,ruqrr rn'ol rnrry uta.r6rrjrdn nrnldarti:origil:vrrrillnurj:strruar.l

ra
l(asfio.rrJflunnl: U!trf,ldnr n ylnua:f,tdni rLur-nura=uqln:]ntril,i'rrinqta:rrtrff

rJ:yrilqlru

3.2 :Egsnordrrfi iln1rio'u

uilroonrfluaoq:ssyfio

3.2. t nr:dnurmooo.rluurJa.r:Jqn:rrjrrr6oun'qu ruu 6l rqainruu n.?(. 25s4
a Ir

t.z.z intv,idtotir.:6uunsirrlnulrl s oqjlu#olrJq-rin'nr:rJgfimani:yr.jr.r
AAAVJlnou qflnnluu 'fi.?1.2554 nr f.t!Rlyrut .fl. 2556

r.r iaqqrJn:ai

:.:.r oLf,nriu{dralnuuu 5

:.:.2 {urnfign: ts-15-15 uoydnr 46-0-0

3.3.3 q.!n:ynlu qn atdnn uayo$iurluriouu::vi'rotir.r{rr

r.r.+ qiln:oir6udrotir.:nu-drrlun,oer''r,,ouodo,:n'oirn:rs#d'rotjr,r6u-drr
. , i,r,
lufio'ru0unn'lrm? I
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3.4 nlt2l. lfluRrrnflaarr

?1.:trflunt:mnoo.llluurir,dxlr0i1uuf; on 1n-do-ized Complere Block Design:
;)

RCBD) fiufr 352 nlrt{r!fr: (rutnu o{rdou 5 x 5 .urti riluln6ruru 12 uila,:tlou) il:snou
dru r qir uns I flnflufifinur n'o dn:rilurni + :cdu rj:ynoudeufiriumnao.: (nrnd z uoy l)
n{no t u

ririunnao.rfi r (r,) Liki{a (qnnrunl)

ririrnnoo.rfi z 1qy lri{uroiqn, l5-15-15 6n:r a filaniun'oli unyan: +oo-o

6'or: r e fi la n:-lsio ld tiG rnu n : n: u^uurJ 6fn'1

ririuvreaolfi : (r) ki{uroiqn: 15-t5-15 6n:r zo 6lan:-leio'li uavqn: +o-o-o

dn:r s.s n'lnniuriol:'

ririlvrnaolfi I (r,;lri{uroign: l5-15-ls 6n:r :z nlanildol:' uasdn: 46{-0

o'n:r tt 6IaniurioU 6ivrr.r:rrynr:uus r)
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0.5 rtcl:
H

0.5 runt

1 lltgl: 5 l!n: 22 LuF1l

0.5 lxnt

l6lrlnt

nrnd z uHufilnt: na0.:lluuriudt1:0i1uuf, on (RCBD)
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5 [ra:

udalrHr

t.rnHiEr

ru a':ionr:

roityr6lln

25 rc untrJnr duirr

nrnd: unuri.lnr:rJtrnrirrlnuul s luurjo.rtioo (:lovrJqn 2s x 25 lry AoJn:)

flrru3 E urlorianr:roirgrn'rlnuncinflaflin dorilrlornuor on (guard rows) z uoarrirryu

ri.r + C'iu

3.5 nr:nnndr

nr:rniurriundrl{*f;nri'uridrrlnu.rr, s firiqnr'fiuJofrdudn:rr.:onhiairn.ir

ao u]ofrdud udlirru6nriu{drrkin:caorrJrul'iludrj"rururJ:vlror z+ drfu r o.,nriur:.,

*6nfi'u{du,rJ, liluduiirir h;riiuru : vur +s daL,l ru f, arh: oc.tonuosnlo,fi ry
rirlrJriruld drn:-unr:rniuu6uurJolndrrJfrrinniu16arriunr:rniurL6uurja.rflniir usirfil

nr:riro'nivrisuavrlirrririul#arlrrals rdlirruf,nriu{lJniruluu:ln,rndrfirniollilu
dn:r too nildonl:r.l!n:

5 r!a,
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3.6 orrler;ul6uurja{{rnri r

rer5urh=uilqn1uri?{rn-ouy{rluR.lorJ6ln^qu ruu yr.f,.2554 lnunr:uriu,flu* n{dou

til-r're 5 x 5 nrn: ,iru, uriluuo tz u al nr:rniul6uu ,rrfluao.:riuooun'o

(t) dunouu:n 6o nr:loncrfl unr:lonannr?rFun:1,:nrnjoriro'sivfirluurja.r

rudrdrrirli:vuvudr rrnriu6{1or,rJ:rflunirfiao.:lnulntll*ur'lnnvrdodoun'uuo;nqn

il r.r draua c iyil'la r tJ 1u 6u

(z) riunoufi aol 6o nr:n: rn6u1#unnn'rnc16unuasrJiurr?ra'u1#arjrrclo 1u

nr: louasn:rn 1#u:.inu f,n{60 n rru

r.z nr:ilndr

ur'oorqriu ndrld go iuud:aur:orirlrlilniirluurla.:vrnao.rfi'ldrniulli laul{
rf;onnf{rfluuo16urriurf,ol#iruionr:ririnirvr'l racfi.trirl#rTrauiaynoilonraldirl
ort4'r:uovrf,{rrnnairra!ofiu Inuld:vuvilndr 25*2s rryun-rrn: lddundrfifidnusry6 rrns

dq.lllj.lfir.! nnlnuns 3 nunono

rs nr:lci{o

n r: ki{ ouri.r kiar rn fi n'u

0 I oi,ii r ld{urniqn: rs-rs-rs :u.riulu:Eocf, ndrIn01.ir,nrf, urnfi16urlu
. -,.,.iontla{no 1 u

ririuyrnnorfi r (r,) Lilei{u qnnrlqul

drirvrnaorfi z (r,) 1ri{u rzs niu rio 25 ni:r{runr tiGrnun:n:u'01il6'rin^;
2

ririunnoo.:fi I (rJ ki{u :l: nir rio 25 elrr.l{rJn,

ririuvrnno.rfi c (r) lri{u soo niu sio 25 nr:t{uJnr (it'mt:rrnr:uurdry

t l oi.d z ki{urniqn: leoo rd.rornilndrudr rz iurnisrilnr:roiqrfirlnror
r, lr,c - -!rjl? 'r.r ld lu0n:]n{u

iiriuyrnno.:d r (r,) Liki{u ilnnruql)
ririumnnolfi z (rJ lei{u os nil do zs nrrtr!n: liirnun:n:fiulrJn-r]fiy

)
ririuyreno.rfi :1r; ki{u z+ nil sio 25 nr:rmn:
dr:-uyrnaorfi a (rJ ki{u so nil rio 25 nr:rrun: fiimr:rrnr:uu;dr;
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(r) ni.:fi r ki{urniqn: ao-o-o xf,ilrnflnrirude :s iurniorj.:nr:rritgrdulnto.t
-:t1? tnu ld luon:]n{

rirfuyrnno.:fi I (r,) hilri{u t1nnrrnl)
;

driuyrnaolfi z (r,) ki{u o: nil cio zs nr:r{urgr: {i6rnuer:n:fitnrilQ'rifiy
j

dr:-lyroao'rfi : (rr) ki{u z+ n:-l rio 25 nr:r.:run:
i " ,-

rir:-uvrnao.rfi + lrol ki{o so niru iio zs nl:t{rlJer: (iGnt:unr:uuvrir;

3.1 nr:Euainur

inur:cduililuuilaluryrnnorl#o{fi :J:rlrnr s-1 0 rryunrun: ou6,r::uyriourfi u

r6ua to iu 6s:yurudroonl#ulo nfoln:.lraounr:uhrirarutorurarf,ngn'vrnioflortiu
. o r - a A t ' ; ! , -- . a a )lla!f110n lnulq ]s?rfl t .r{n0{llR1:fitnnou'I.!driirf,u0n.:ltgit ti-l ndrrun=ltfr urfr ur

:.ro nr:riildm

cirtvr-ailr.
rfrur oa{rrya-lt1flnon{r?!1u so iu xiour-orirrlxurru s orq1ld r r+ iuinuld

.4-._!_._- -r-. i , o - y t i ry i y
rRU2nnt01fl?uytoqtr.ruoau l1A2ut!tntfluan 2 2u ltloltiR2'tut t,0.t{t2nao.!l}t6oJrJ!tol

I ta a4 t ct u ..y9 a
l4 l:Jo:lcrun nntH!tydun0nl nuinu1 [rasyt11fi ii']raunrnnr:dd

3-l I nltuullfltl0rJa

r.tr.t dogaqornrnrir

inaurin'ynlrnfi lu,rti', l,fl,,ri rirnrrurfl un:n-rirr (pH) uagrirnr:dr1ilfl r
(ec) ru'odudrrfiotq 30 rrau oo iuyd.:flnsir

3.11.2 {oUoflntil0fio1n1fl
tv I
1 duri q or u 4 l' u n v rJil r oni r d u In ol#do X n r r n ao r u' qq ri ulin o r t o r

ut?{d1ilrfn arr r:origrJ:vvriillnoil:ylrluorr

3.11.3 ira aou
d e t .a i e s .| -tnun?0ul.lnun0 Inn [[nE?l allnulnu?it 1? lflu{1r,5 yltynun?]rJa=nro t

n'u o-15 uas l5-30 rsufirun: 6ruru 18 drotirr rnjoirR:rs#auffiyrr.:nrunr uasrnirorau
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3. I 1.3. 1 drJriArl.in'luRTlt o.ro-u

lnuirn: rs#rds6u (soit rexture),n'on',nu',"r,osor1 n rnEurfl u
I t d ?h, I

luo:[Grua t6lrn 0{Rlnxulafl:1u (sand) oqn]Rxu lnyl:1uufl,: (silt) rrnv oqnrntu rno-u

rflilu? (clay) Inuii Pipette Method llrria nofiiqa, zs+o)

3.1 1.3.2 flljfnfi1.:tnixo{6u

t) rirnarlrflun:a-rilr (pH) l#duriorirndudn:rriru r eio r io
n?Uln:o{ pH meter

z) rirnr: rjr h,,lrtr rtol ar: ny oru6u (elecrrical conductivity) Inol{
iuriorirndudn:rrieu t io s indroraio.r EC meter

:) 6uniuietq (organic matter) Inuit' watUy A Atack (1934)

l) rjil ror lu ln : rru riln rn (total N) lu 6u d ouiro tir.rn'u nuii
10.1 Kjeldahl uat?fl 62U2r Tritration

s) rjiuotr,loarllofafitflurj:slurri (available p) Inul{ii sray rr
i

llaC?AA2ulnr0{ Spectrophotometer

o) Jilrsrlnuyrarfiurfiuanujduuld (exchangeable r) ininuii
I N NHpAc pu z inCrornia.i Flame photometer lurria nof,iqa uay u lJlfl utllln{,
!.il.il.)

r.rt.l doryairalnu.rrl s

3.1 1.4.1 6nuorsnt:toir1;l6ulet
rt r; c j

qlnuxl2yrolq 30, 60 2uflalrJnnluasrnulflu2 ilu?u 4 no-lu
!' 4!,aalYY4lru 8 ntrl':r!n: luunasnl:u n00. l{oannlrr0:qlnu 10t10{6ui1?n=o

t) riu,irururiloeiono
. Ji v e,2) ,rurxunu .:nono (r1n ornu unslu) Inurjrciaodr wroufi

q Rfi 70 o.rflrrruorfiud u1u 48 i2lu{ udrfinlirnrinu#r

l) o'n: rnr: roitgrn'u1nf,inimf, Gelative Grovrth Rate: RGR) Inu

1fen:rirurEnruit-nr:to.r rnarLno urylrrv: (2535) n-ifi

Log 
"W, 

- Lo4W,

RGR:

Tr-T,
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a a + o o ,d 
' 

dr
RGR 60 d'n: rnr:roiolcl-u lnd!firnri inrirurilu n:"llnil-iu
wr uas wr 60 dlrfnur{lto.:rJraornnr:r6urfiurnisfi t uny z finrjrurflu nil
Tr uas T2 60 :susr2nt0tnnt:tfirl,fiurrirrn{ld I uas 2 i?ril2urflu iu

+) dn:rriru:rn,ionodlri'tu2Enrnriiufn:rndorirnrinnofl

:.t t.q.z nnninunyorri :gnoutgrHar{6n
, y e ! a o i;< i -qllnutJl2nlnY{Ufl I x I llJct5 tUytUmlnUlnU']Hnr{AO 8 gtlt1.illlft:

4 ' i o ?l
luunagnltumaao.:t onlu't01t410.:fl tcn0uHa nfi uay afl0nft0

t ) riu6ruru:xdono

z) fi 6rururuf; nrio: r.rlnunr: {l: e.:rlrrrriru.:u t 5 :x udr
a J <ta o <rd , ;

u1.,tlu?uuJanm.:fi Innot2.t nlu?urlJnaa llaB0lu?uru6nauao:?it t9ult1fl trnau

:) rru.iofrfiudnrHn6 drriruaonrn,f,ruaurrdn6ciodruruurdn

{ xnnfun'ra 100

i - d r t d a. d .l) rirurin 1,000 uifin Iaonr:rilrrfinddruru r,000 rlfin luui
asnl:umna0.t

s) nanfi nru f, olnurirueud:sdro r',r#, to nlofrdur{ ldan:

drurgtntlit'nr:xort Rasabandit (2oo:) ri'1fi

(100-MC) x (a) x ( 1,600 m'?)

Yield (kg/rai) =

(100-la%) x (1,000 e) x (b)

MC = moisture content of sample measurcment (%)

(a) = grain yield of the sample / plot (g)

(b) = sample area / plot (m'?)

(wr-wrxt00)

MC:
! --

u'llluRn?0u1n

. ! o) : --w, R0 u1l{uno?uou + ul unn?0u1{n0u0u



s dd )o) d'lfirfiurfitrr (harvest index: uI; Inuldqn: ritu?0letrrri;nt:

!-ad
u'lflunfla,{antuan

rirnu-nnonanurfio + "rurjnnod,:

z) 6'n:rdruruf, osionodr rirurorornrirnrjnruf, aeiorirrrjntor

nocr{10!1,1?

3.11.5 nliqoli (upteke) llayntro;olfilrurros-rur:'luriruto.rriu{ra (rtooo

ltaJt1n (root)

ldrtdjrilrfirfrurirr:;u;unnnodtqn uar:yuuliurnu2rirlruunriru lu du uac
s . r r ) 1 .t q s t ; u I:ln ilfluuu] luoullxtytgsl ou 70 o{f,ll.rotcrury l u[?a] 48 t2 luInun:g{{ lfirnlr?i.r

i< " r,J I
n.rfrc*'rrir'lilf,.rri rurin udrrnd'roti1.!unydoufrzodr{lnui6 ri"tarn udrirn:rgriilrJirrsl

:. t t.s. t rjiu rsr lu ln : rouri.rrun (% roral N) inCrui6 rirration

3.11.5.2 il;utur{oar',lofariluln (% rotal p) inuliii vanado molybdate

reagent tro;indrutftio'! spectrophorometer

J. I 1.5.3 iliurulfl ur driuutirxrin (% rotat K) unsinrirodxfi tioulddru

tn:iol atomic absorption spectrophotometer (uyuJtfl ut!un{, 2553)

a le
3.12 nt:2tn:tsl.ti,auafl l{df)gl

irn:r;r{n:rlu ::J:rurorrrGuud (eNove) nrlununl:rnao{ Randomized

Complete Block Design (RCBD) uJiolrfiulRauunnririlo.rrirrqdulfl u1{ii r"rst Significant

Difference (LSo) fi:;riunllrfioriu ss uiofrdud nrliirol Gomez and Gomez (1983) lrag

25

" ! qe ! --W, n0 U1}1Un0?UOU + Ul ufln?OultHn,rOU

toqn6lna ncr![1r1: (2542) 6'.:fi

HI:

!rnolxrri'.rdo1ilfi

dIUXA f,UfllrJ:olil0.t (2549)
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l tYnl 4

aflt:nfloo.t

^ 
j a c v ae <

4.1 (nr?rsfiornrafioorfiif,rluasru6nnrfiorYurfriu)nulru riruluu.rtru rn'o,rrJrnrry

utalrirrJr#n artr:origil:vurGrllsrsrJ:strruarr rJ:c{iiil zssl

l.t.t rjiuronirlu:rarer'ou :ciiril zssa

ri i l r ru rir d u #r u ci d r { n n n dr o' { r fi u r 6 u r rh r n yi r ri i l r or rir rt u ii ;n 1 6'

1,872.4 iaArrn: inr:n:yrro:Jiu',*t:''l,Junudrriouri:yuyilnriroudrqsqno{1urir.r:vuv
.ivry-- aa - I ,a { d A

rlnftno{{qnm2n tn 626.4 !anrxn: ornrfluunll n:c nru SrJ1uann{ 0uri.:tsuyrfluliu?2n

ld zo.a fia6rrrn: (ninfi q)

l.t.z qanrqfiarnra:ruro^ourJ:ciiril zssl

-J t ,t4 d ; I ..r - .i ;q fi8!n {rrnon na'ro'r: yur rnutflu'r1'r ? 11u?'l !qolqilfi{ulqau0lqnttay

q{qnodluri?{ 26.6-28.2 olarrryn16oa Inuiqonrniro6u 27.3: orrrrrrynr6ua 1nrxfi s)

rJirurir u 1uu.1

?00

600

500

,m

3d)

200

100

0

l'.u. n.n- fi.i. n.u. fl.n. n.u.

.i ,- i, i ,-.a a ial,l 4 nttflt, nluljtl,lolu lrlu:luleouna0nqnJQniJ 1? llru{r1! 5 n{trnilnd ld.uiutiu2

,{ a H an l u r nJ a { fl o a o.: a o r fi i o'u u o v H i n nr f, n fi u {{t ? l fl u { r x f r u l r u l r t ru'o.:

:Jrnrry utrririlrdn durr0li!il:yyt;illnurJ:ytrryuare rJ:cdrfl zss+
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qEY0i ( c)

30

25

20

l5

IO

5

0

lt.u.

arnds qanr4n'ornra:ru16ounaonqEr.lqnrirrlnurus druriflnrir6.:rHuriurHnninlu

ru nsmonorenrfiif,u uo;nonrrf; nr[u{irrlnurrl riru]nurrl rfiordrnrq u,ur.r

dr:Jrdn artr:or:-grl:vmr'rJ'lnorJ:v ruar? r.l:virfl zssn

l.z oui6nr{nruRrr,ruavrafi tor6u'luu a{noas.r

4.2.1 orrl6mrqnrunu,uravrnfi GuriourJqndrrl,ru.rru s

auiei^nrlnrunrxn'uuilasmnaorriounr:r.lqndrrInu.rrr, 5 lursd''ufl ?lrtdn
d a ' le

G15 ttov 15-30 t.runtr,n: 21 lJanuusnjun :?uYl:lu.u.t tutva fl?ll,an 0-15 t.run l!n:
iflnriruorlnrotuia rru (sand) oqRrRrJulnr:rulri.t f.ittl un;orlntnturn6unrfiur (clay)

t Jd J
52.94,46.78 az 0.28 rtjotlryUn n]U0101J d?UnU lU:3nUn?lriAn l5-30 [cruntUn: Udndlu

oqnrnr leyr:'ru turnr:ruui.r rlasruro6urfifiu? 48.66, 50.88 unu 0.46 nJoirdudnrl

dr6'r (on:rrfi t)
1A

d'1fi:u dulJnvrl.:rnuru orr: orrriouri'rfid rirvaao r - lu6u:v6'un:rldn

0-15 uay l5-30 r$unrrter: nu'ir rirnrrurflun:n-rirrtor6u n r: rirb',hirto rar: ayn ru6u

:lilrsr6umiuinn rjilrqluln:rourionuu rjirLrorr{oalloiafirflur.l:vlurriunyrjilror

Inuua16ulfiuanuJiuul6'lu6ulrifinlruornsir.:rxafin lnulu6udn 0-1s rsuAr!n: iril
nlufl un:n-irloqj:vrirl s.29-5.38 uasrirnr:dr1r',lfl rtoler:nvnru6u 0.013{.014 dS/m

Jiuror6uniuinq 0.65{.72 uloirdui{ drurJilro,luln:,ouri.r !n 0.034-0.038 uJofr6ud

:Jiurorr.loavloiefi rfl urJ:v]usf n.4s-20.27 ppm rra;ililror huvr arfiurdunnril6uu 16'

t7.6t-23.5t pprn {nr:rd z) eirulun^ua'n l5-30 r$uo'u,6: firirnrrurflun:n-rir.ro{:;n'ir.r
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5.34-5.49 rirnl:r:rb'lflr o.otoo.ot t dslm rjilror6ur':'uino o.qt-o.lz r:lofrduri rjilrortor

luln:rturisrln 0.020{.02s rtloirdud rJilrsrr'loar,loiafirflurl:sltrmi s.az-z.oz ppm uds

Inuma16uudrrnnuJ6uuld 14.32-23.68 ppm (r',r.'ud z)

- .;
4.2.2 dllunnt nroufia{nmtnulnutl,r?[?tu. tJ 5

:i ,a - d i Ji. -lu 0[lJ: uulYtu! dlJilaYll.t lfl lJ,t 0 {nufi o{ n1: rnulnu2Yt.rdgrl: umn n o{ tu nu
d A ' <i . |r rtl
afl 0-15 rc[u9rllJ9t: Y{u']1 fl?'llrluunln-e 1{t otnu uninl:u1 tYlltl,tio tdlr ns alunu l!un?1r

runngir{ylr.:dnh lnoarrlrflun:n-dxroln'uoti:vrix s.zs-s.:t nr:rir'h'lflrtorarrararu

6u o.ooe-o.ooz dsrm (nr:rrd :l lulnrvfirlirror6uniuinqlu6u drfuvrnoo.rfi + irJirror
a t Jd t ' --.i < - ;a :u?nodno':0.52 lrjo:lc[un lrflnn1.:1r1{donrlJollj: ullrvtuuf]rnl:1lYlnnonfl I llas 2 !

t Jd t t. ta i -,^rl:!10rou :u?flol 1nuflo 0.43 rllo $un rrn lllufl?1lJllnnn1.:nun'lt u n00.:Yt 3 utj:u'tol
! ""ouvriuisro 0.47 riloirfiilri rirurjirrnr lu ln: rnufi'{rrrnluri'l:-umn a o.rfi 3 uas 4 fiil;uriu

t rd . ' --:i q ; .id r-
tmlnun0 0.026 [1105t,[ua uan6l i1l't'tflfrntltoltj: uurfluunua'l: u no0{Yt I uav 2 vDJlJSlJlfu

luIn:murilnlorvirriun'o o.ozz uJoirdud rlilraryloev{oiafirflurJ:clutriluririlvrnaorfi
4 t --i3 (.ltl{ 15.21 ppm unnnl{Yl1.lfl0a[!0rtJ: UUlllUUnUn'l: UYlnno{Yl l, 2 llns 4 !U:!1ol

v{oavloiaiirflurj:,;loti g.tz, 10.12 uor 10.81 ppm nruiird! rJiurarlylrrvrardolfiuan

ruJduuldludriuflnoo{fi 4 q{6{ 17.7s pp* finluuetnrir.:vrr.:afin'rfiouJiuurfiuutiuiiriu

,"uuld l,2 uay 3 dlirJirrorlxuvrardolfiunnril6uuld ntt,l3.88 uau 13.23 nudlfru

(nr:r.:fi r)
^ Jf,. - 4 a

tununn l5-30 lryunlun: nu11 1l { fln'l: uvln n o t!fl ? t}Jluunt n-a'l {10tnu

nr:rir1v,hlrtola1:ava10Au rjilrsr6uvriuinelu6uunsili!rflr'loar.loiadrflurJ:vlurri

lriioruunndr'ryrrain' lnurirnrrrrflun:n-irlto.r6uoqi:vn'fi.: s.33-s.47 nr:rirb{flrro'r

flrrnraruau 0.00s-o.oo7 aslm rjilror6uvrioinoludu o.zi-0.33 r:Joir{ud uosiliurar

tloayloiafirflurj:slumi +.eg-0.20 ppm (ar:rrd s) lutusfitlilrorluln:muri.rulnlu

dr:-unoorfi t irlilrilriraofio o.or+ ulofrdud finerrrrnnrirrrrra66rfior:liurrfiurnir
i .i ,^erl:urnao{l 2 uay 3 ym:u10l1uln:rouryirfiu6o o.oto ujoirduduayririunnnorfi a i

r]iursrluln:rru o.otz uJofr{ud rirurjiurorlnumariuufiuanr'il6uuldluiuluririr
) a r -ai 6

On0'!Yl 2 qtton 17.14 ppm llnnnl{Yl1{flonllJollJ: UUlmUUnusiltumnaolYl I tlas 3 lJlJ:L,1Br

l,ruvrerfiulfiunnr:JduulC' 10.82 uav t2. t5 ppm ueihiin?1!unnrirrtyrl.rd66rirdriunnol

fi l irJilrorlnumardorfiuanr:Jduuli ta.oo pp, tnr:td r)
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;_nrn{rti 1 dtJfn=yl1{ntuRt o-urr almoaoIriounr: anrirrlnu{.1! 5 1ury6tlnetudntol

6u6u o-ts uny t5-30 rrufirun:

i-
tcoun21 afl1o{Iuau({xl.)

turnorlnrn6u 1z;
0-15

Sand

silt

Clay

52.94

46.'18

o.28

48.66

50.88

o.46

:?ult:10 t21lYttlu

sn:rlfi z elriivrxrni6uto.ur a{nnno.rriou nt: ilQnrit?Iflut'lrt 5 lurydun?ua'nto.r

iu6u o-ts lray l5-3olcrun'&n:

9l'lrlJ

moa0.r

,rauR?1rran10.r! fl lJ 0-t 5 .rll.

Pll EC

(dS/m)

OM

(%)

Total N

(%)

Avsil. P

(ppm)

Exch. K

(ppm)

Tr

T2

T,

T.

5.29

5.32

5.38

5.3E

0.013

0.013

0.013

0.014

0.036

0.038

0.038

0.034

I 1.45

15.79

20.87

t4.7t

t7.61

18.41

23.51

22.03

0.68

0.71

0.72

0.65

F-test

c.v. (%) 2.'l 14.18 t6.36 15.54 t9.06 t 9.5t

:saufl2uanlo.tl qu 15-30 r!.
TI

T2

T.

T4

5.34

5.37

5.49

5.47

0.41

0.43

0.47

0.46

6.39

5.87

't.07

6.10

0.01 I

0.010

0.010

0.0t I

0.020

0.025

0.025

o.023

14.32

20.@

23.68

21.81

F-test

c.v. (%) 5.96 t6.7 5 10.91 13.06 10.81 19.69

I 
'dl,l !lutllSl ns lu!fl ?1!llnnnl{Y|1.:flOSl

l5-30
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j--d;esa
9nt t.{ 3 dlJlJgrYtl tlnuourJ0{[r n{mon0{ n inr: lnurnu']iJ 1'l [l'rui1u 5 [u:vFlufl?lunn

10{su9u 0-15 tro, l5-30 rryu0ru9r:

:voun1]uonl,0.t!1{9lu 0-15 " &.

n1:unoa0{ pH EC

(dS/m)

OM

(%)

Total N

(o/o)

Avail. P

(ppm)

Exch. K

(ppm)

Tr

T2

t
T.

s.29

5.25

5.27

5.31

0.007

0.006

0.007

0.007

0.43 b

0.43 b

0.47 ab

0.52 a

0.022 b

0.022 b

0.026 a

0.026 a

9.t2 b

10.12 b

15.21 a

10.81 b

12.77 b

13.88 b

13.23 b

l7 .78 a

F-test

c.v. (%) 2.03 tt.7 6.72 7.5 8 18.45 10.24

u a ta
:younxlxlanl0{!u9tu 15-30 cuu.

Tl

T2

T,

T1

5.3 3

5.36

5.47

5.46

0.007

0.007

0.007

0.005

0.27

0.30

0.30

0.33

0.014 b

0.016 a

0.016 a

0.017 a

5.55

4.88

6.20

5. l8

10.82 b

17.14 t
12.15 b

14.00 ab

F-test

c.v.(%) 2.42 t8.l0 7 .29 6.45 t7 .14 t6.67

--i - iJ
l,uj-tul q ns l1llrn?1utrn nfr 1{Yr1.!don, * !fl?'lr ttnfinllfll{ don tvnuR?'lulr0lJu 95

rt lo5 lcfiu9l

4.3 dttuolll{tn t0{1{ll u a{nfla0{t l? lllu tl 5

d! nrr flr,no lllulruat?lnno{vNd9i l:uflna0.! lurstiu 30 ?urn{unel u?'l

Rlfl',tlrjt Untn-nl{ 1lr1rfl?lurtnnnlnfl'r':don rJfllfi? lxruuntn-81{ogt 3 21{ 6.36-6.65 d?u

rirnr:il rb'|fl rt o.rri rri rir vrna orfi + firirnr:rir}4fir o.o5o uas dS/m nruiirri'l ifilnl:il1lilfl110.111lei15 vlnaolYr 3 rta 4 rJn1nl:!i1 lr{1'll1 0.050 tlas 0.051 ds/m nualn! !
ar1!unnril.ror.il.liriotir6"tgnta66rfiouJiulrfiutfiidriuvrnno.:fituovzirirnr:rh1r{flr

no{dr 0.037 unr 0.038 ds/m nruiildu (nr:r{fi a) lutorvfi:cov ro iuudlilndr nu'jr rir

n2rrrilun:e -d1{ unvrirnr:rirb{flrro{d1fi{Adriumnao{lilfinlluunneirurlaia' uavi
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riranaltrn:suv :o Sund':flnrir lnurirnllrflun:o-rir'ro{:rn' .: 6.16-6.39 unvrirnr:rir

1r,Ifl rtolriroql:zri.r.r o.ots-o.ozs os/m (nr:r.rd +)

i ^ - !"nr:uii l arrin*mr.:rnltoldr1uu n.:nnoo':1u:vucrhaliluqu s mirgrnrln :o uov o0 iu
nii'rilndr

9l-l: r40ao{ 30;u 60 iu
pH EC (ds/m) pH EC (dS/m)

Tr 6.36 0.037 b

T, 6.45 0.038 b

Tr 6.65 0.050 a

T. 6.54 0.051 a

6.27 0.018

6.2 0.025

6.16 0.022

6.39 0.024

F-test ns

c.Y.(o/o) 2.26 13.08 4.13 13.37

--i - ^iJr,lul q ns l!Ufl?1Utlnfln1{vl1.lf,OFl, t Un21! nnnllYll{ don :tn fi?"lUlroL,U 95

l o:lcrun

4.4 nllto:q,lflulgn o.t,u12lll1{{ llt 5

4.4.1 n1:loiq,r6ulntel{rrlvrulru s'lu:vgs ro iurd.rrJnri r

nlr,oi{,r,io,uq{reluulrl s lu:ruc :o iutdrilnrir vru'ir vr-rfidriu

-! u , . ,' ! v , , r y - ! ,

TAAoqllU11{Unltfi{n0fl010lnu ul un[[l4 lnonolo l9los{ (Hn:2!tio.: lulragnu) on:ld?u
I t a < e e J t '4 ' A-4 d

:rnn0n0tw0.:nutj1? uasofl:rnrsrn:fUlnu 1flf,!nylt (RGR) t!!n?1runflo liryINdon {'!u
J . et t t ! - el
lfiUfl[rfi{A0notjornuogrsx?1rr 1.17-3.46 n:1l uluunrlfi{n0n010{nocr.:2.01-5.75 n:lJ

99
6'n:rriru:rneionod{ro{6u{r? o.r9-o.zg lrasdn:1nr:rn;flrcr'uInd!fifld (ncn) o{:vrit
0.072{.r03 nirmil-iu(nr:rrfi s) lutorvfi6ruruuriosiono,iriurnno{fi 3 uar 4 i61u?u

, -- zl d - al0 lrnr 9 ruon0fl0 n1!atnu llnnn11 1{ dnnl! 0llJ: ulrl uununl: umn no{?'r I unru?u

nilo s niloriono urihiiaruunnrirvrran'6ri'udrirmnao.:fi z i6ruruuilo g uilsdono

' ! e y ; 4 - tr a ' -^trfl?u 1fiunrrfi!n0.! txn0n0 tucillumna0{fl 3 q{0{ 2.29 fl'lJ s.:ltfi?"llflrerfln1.!lllndoetrrlo
9d

njruuryruuflu9ilrufln a0 {Yl I uou 2lJ lHunlr tlo.: tuftoflo 0.84 uns l.l8 n:u nilJaln
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A -! e e 6r . - ? v e
1r9r-lu!fl21!llnnnt{fluin1t!me ao{Yl 4lJulflunln'l.l10rl trnono 1.90 ntu d'ltl:uu 1r'tunllr{

i .: -^.1t o{:1nfion061:u nao{Yl 3 lJu'l unlrll.llo.:t lnnono(.:o{ 1.52 n: tlflnn1lYl1.!do9lluo

rd:'ourfi ourirdrirvrn no rfi t A^: o ,
YrlJt.rl UnU?t.110.::1nnono[ suurfruuriuiirilyrnno{yr I rlar 2 yrnr]l Unuf .r1o.::lnnono 0.39 [[as 0.64 nirJ

i -J e c,
n'ruli'tdlj lrgr llJtn?ltJ[tnnn1{Yt1{donnral:u?rooo {vl 4llu1llunr[1'1.110{:lflnofl0 1.26 n:!

fl:u

(nr:r{fi s)

4.4.2 nr:roiqlfiulntondral .n slu:vav oo iunfl'r{lnsir (rrflnnognqo)

nr:rn;syr6ulfl rol{r:luu.:u 5 1u:sov oo iur6'rilnrir rtr,fl u:rorunnno
, t e ao o ,t t 6t u !

q{qnx0{{1? 1{u?1 Yl't tl61: xYtnno.:u nlu?ulluonon0 u l un ':91ofl01o.: tu 0fl:1d?u

:lnionod{ uavda:rnr:lniqrn^l'lnfurirdlilunneir.:vr1{(64 Iaai6rurutiloo{:;r'il1
: - elll-ls r4rioeiono rirurinlfreionoxoilu 2.1l-3.98 niu 6n: rriru: rnriosro{r 0.39-0.1: uns

r v ; . - ! o el
rrot lfllttunilnu lndultYrD 0.041{.057 n:u/n:u-?u (fr1:1.1Y| 6) dll1:uulfiunu {n0n010.1

- , a o ^-:i6u u?'t rittuflnno.:yr 3 ({or 16.97 n:! !fl?11,ltnnn1{Yl1l flnotu otu: t,ljtvluununl: u
l, , , ,t ,d

nao{yr I l]a! 2 !ll1xunl[11.:n0n01o'!nu 8.97 ttns 12.03 fl:u n1!n1nu ltn tljljfl']llJ
; :.i c e , , - - , ! c t,

l1f,nn1.:lntf,onfiu61ru nao.: 4 n! lxunllx{n 0n ol0tnu 14.72 fi1lt d?uul unttr.:no
, .s i <

fio.rjo{n0c[.r ( n:?!x0{ lullnsnu) gi]:urnnD{T 3 {.:or 20.95 nt! !fl?'llJunnnl{r1{d0n
i - - ) -i a e I

r!-ol Suulyrurnu,iltrmano{Yr I lldv 2 urilfiunlt lnonolotnocr{ 11.08 ltac 14.80 n:!
j i-J c e, , vn1!dld lrn'l!!a21!tlnnn 1{fiun]:uYln ao lYl 4 Yluu ]lt uflul1{n8n010rt9lu 17.85 n:tJ llnv

! - e , A ^! - , til rInlrfi{nonot o{:tflfiriu 6no':n3 lras 4 llJ 1fiunll}t ':n 0nolo{:ln 8.21 lta! 7.63 n:!
.- Ad , -- zl ,. - ;, --! - , t

nlrJdldlj d.uifl21llllnnn1{Yr1.:donlu0[ : UUlmUUnugl'l:]lvlna0{Yl I uav 2 !u1'runll}|.:no

nolo{:1n 4.83 llnv 6.18 nilJ nrrLiirdr (nr:rlfi O)

4.4.3 nrror'q!6uloro'r{r ilr,ru{ rr s lu:vuvrdrriur (rruv l l 4 iuna''rilnri r)

nrrrn;qrnrlnro.r{ralvrulrr s 1u:cu;rHu16urrfq6drfufi oao{ fl u'ir
: - e t a a s u s ,u 'dl1,gnll{{n0n010{ lu tlnv0n:1n1:[0:ry[nu l91dl.,flmn [rlun?]![16nfl1.lYl1{d0n tnulJ
! - ,/ t as r. d
li"trgnuf {nono10{luoqrr ?1i 6.20-7.56 n:r lrnsoa:rn1:lnSoJreru tnfllJ D (RGR)

o.ol0{.020 nilln:-l-iu 1nr:rrfi z1 lutorvfirirtrinu#rionoto{dutir;uilnaolfi t drqn
; .! - ,t , ,

rio 24.40 ntutfi?ltJuonnl t l{flonnu9i lturnao{?l 2, 3 unv 4 tJul unutl{nofloto{nu

28.70, 29.67 LLew 29.g3 nil nruiirniu rriu16o16'rrirtlrinu#lrionotolnodr (na:rulluas

du) driuunnorfi t rirqn 6o 30.60 ni! inrrrlunnsir.rnr.:annriuiirirvrnao'rd z, I uns I i
irurinrrr{.rdonoto{du 36.02, 36.92 t[dx, 37 .4g nitr nrlii16'! rlrn iuo'n: rriruruf,aiono{r
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,d,
nl:urnao{yt 3 rras 4 !09rt 1d?ulu6nnofl0ryt 0.87 mdy 0.81 ot-lllaitdx Iorr trnncitlyl.ll

-e- j F 4 .i .id- ' d ,flonr!ol : uuryluun1lnl: ufln aotyt I ytuo0l:'ld1ur!4600a ocr{ 0.67 [rct]lJ!fl ?1!llnnci.l r

--i ; A-- | d .yr1'rdo=frlfror 5uurfruuriudrflyrnao,:fr 2 fri6'n: trilur!fineionodi 0.79 (nt:lifi 7)

,i - -s e s
9r'rr1rfl 5 n1:tn: lnu [nt,oit]1? [ u{lrJ 5 lu:rus 30 ?u d.rIJnfil

9t'HU

floa0{

o1u?

fiuo/Ro 1l

rirtrinu#.roiono lniu; ofl:1cr?u

9tu 9t0cu q :1n/flocfr{ (niutnit-iu)

Tr

T2

T,

Tl

5b

8ab

l0a

9a

t.t7

1.54

3.46

2.7 4

0.84 c

l.l8 bc

2.29 a

1.90 ab

2.01 0.39 c

2.72 0.64 bc

5.75 1.52 a

4.64 1.26 ab

0.19

0.23

0.29

0.27

0.012

0.081

0.99

0.103

F-test

c.Y.(%) 10.77 t3.72 12.52 t1 .99 13.83 t0.94 13.8 I

fl r,lu0.trl * hjinrru[nneirurla6n',

rujofr{ud

9*nrfl.tfr 6 n1:l05oJl6-:JInr0.!it'tlnu{tu 5 1u:yuy oo iuua'lilnir (unnnoflrqn)

, --; _ aL+ !n?lulrnnn1{yt1{donfl: rnuR ?tlJltoriu 95

oliu olu?u

nao{t fiua/oo 1u

rirnrYnur{{eio n o ( nYu) 09t:t fi21{ RGR

9t fl0a't fln/ooa'r (niulniu-iu)

Tr

T2

T,

T.

ll
l3

l5

l5

2.tl

2.77

3.98

3.13

8.97 c

12.03 bc

16.97 a

14.72 ab

I 1.08 c

14.80 bc

20.95 a

17.85 ab

4.83 c

6.18 b

8.21 a

7.63 a

o.44

0.43

0.40

0.44

0.057

0.056

0.050

0.041

c'v'(%) 18.16 21.65 t6.72 18.26 9.83 9.97 27 .59

,'d --i - ) Ll.[J'tur n ns l!!n?'uJunfln1{yl'1.: d0n, * tlag **!fl']11luslnfl1{yl1{d0nyl: ydun?llJrfror]u 95

ruay ss riloildud nuiildu

F-t€st
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.. a as q d .i
9t1:1{n 7 n]:[i:tt [9r tnloi{,]? lyru{lr 5 [u:surlnulnu? (:sus I 14 ?uHarijnrll)

grltu oao{
ulfiunr[fi{flono (n: ) dn:rcieur 6ol RGR

.i'.r lnirutnil-iuy1u 9tu flocr.:

Tr

T,

T,

T4

6.20

7 .32

1 .25

7 .56

24.40 b

28.70 a

29.67 a

29.93 a

30.60 b

36.02 a

36.92 a

3'l .49 a

0.67 b

0.79 ab

0.87 a

0.81 a

0.020

0.018

0.010

0.014

c.Y. (o/o) 5.25 s.83 24.64

I'd --j - a tllUlUtllQ ns l!lJfl?1!ttnnnl{Yl1{d0n, + lJR?1lJtlnflfl 11t11{ dOnYl: vnUR 2llJ[t0llU 95
t ld t

ltjo: tcru n

A rr - d" )
4.5 floflan orflrjrrRoufloHafl 3rarnl0nutnulnu?

A , r la,- .J .e -flnHnn10{112 l U{1lr 5 Yl{dn]:rnna0{'}ru?1 n1:rJmnno{yr 3 llnc 4 lrlHaflarl
. - la , --.i B

u4 aaa], 591 n lnn:uno 1: flllJalnu $'uJfl?llJltnnnl tYrl{ flonl!0t]l: uxllluunu9i'lt umflnon
.i ia i " u tt
7l I lrns 2 YuJflaflan 352 t]n, 541 fl lantuno It n]rlalnu (n1:l.tyt 8) rllfi5uotn :ynou,t,o{

d'.d',a 0n fi ':1 01u?ur!nnn0:?.r lx!n?t!rlnnn 1tT't.: fl0n [nuri 1u ?u [rJn nn0r 2{oq:yu?1.r
c I r io

134-147 r!dneior?r lulolsfr,iru?ur?{eiono x'il drixflnao.rfi: i6ruru:r':dono6lqn
, --i ,a - a

R0 l0 :2t lrn2'tuunnnl{Yt1{flnnr!0l1j: uulYtuljn n1:I nao{yr I unlu']u:lnnonD 7 :1.:
;

urihiinrrrunnsilrilr.:dnnru-olilSuurfiurLtildriuvrano{fi2 uar4fii6lu?u:xrionoryir
o t t d 4 d a i a r t d 4 d a: a

fl1]flo 9 :?{n0fl0 d]lr:ullj 0: l$ustlunflfl Y11J?1 9r1:umon0{yt I rJ[ o:lryugttuaofitilflofl-o
I td rA a , ^-zl ra - ;

70.24 tU0:rcuun $nufl21t,ttnnn 1':1r'l{ don ruorll: uulylu nugtl: uylfl 0 0.tyt 2. 3 uny 4 U

I Jd ? .t d t Jd J i o d
ruo:lsunalJann '74.10, 78.17 [[0s 74.50 rljo:rcIun n]rJdlnu d?urilrun I,000 l!n6 y{u']'l

d-nltu nn0{7r 3]lay4l|ulrun I,000 llJan 29.42a.az 29.10 nr! n]lJdlnu rn2lrtlnnnl{yllt
--^i ; -! . d

donlr,orur uljllruununl: u n00nm I uu1t4 n 1,000 tuan 27 34 nlu rrn luuR?lurlnflnl.t
q d - - ac A tfll{donflunltultnao{r 2 llul un 1,000 tlJaa 28.85 nt! rlulnu'tnunrutnrtnu? u?]

;- at o aa A , --trnltunnno.lYl 3 uay 4 unlntutnulnu2 0.50 tto, 0.49 nlllailnu un?1!unnnl{?t]!f,0nt!o
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ta a ; jde dd .i , -- 21tu:ulJrlluununl: u oao{yl I ?lu9itulnutnu't 0.44 ltn'[1J!n?lulrn n9i1{yt 1.!do-gt-rn-o

F < i d- -d i ;lutuuaYlu n'lnl:uflnoo{71 2lJ9lutfiulnu? 0.47 (n'l:l{fr 8)

j- a it - , dd iglltl{n 8 Ha afl 0in' ttnouflar{nn rtasdlurnulnu?dl? l u.lltJ 5

n1:u

no00.Q

or 2 l?v o-ru?u

RO l ao/:?t

urfiunl,000

lrrao (ol!)

t aoo

(%')

flafla9l oiu

tn tnu?(n.n/l:')

TI

T2

T3

T4

7c

9ab

l0 a

9ab

137

134

147

144

70.24b

74.10 a

78.17 a

74.50 a

27.34 b

28.85 ab

29.42 a

29.10 a

352 c

541 b

644 a

591 a

o.Mb

0.47 ab

0.50 a

0.49 a

c.v.(%) 4.26 1.40 14.81 4.04

ururfl q ns Liinar!unnci'r.iiltrdfiA, * uai **fiA?rtunncirlilr.:a6nfi:yn'unrrr16oriu ss

ruov qs rJoirdusi nrr.,iilii'u

4.6 olr0ol# (uptake) uoynl:oyd ?u1olf]elo.tfirrlududr:Inu.rtu 5 :yu! Oo iufif,{
ilndr lrravuonnogrqol

4.6.1 ntrqolf (uptake) Et(tot 1:lusiu{rrlnu.rru S rvuv 60 iuna{iln6ir (:rg!

mn0og{qe)

nr:gn1dr1qorilr:lulu iu uayrrnludu{t?rioAri',;rr.ouo 1ru.j1 R1:an

ldluln:rru1ulu driuyrnao.:fi r firJi,rrudrqn60 37.01 !-aan:-!gioRo in2ittrrnnrir.:rr,l
..,i

aonrn-orrJiuurfruuriliiriuyrnno,:fi z, I uax, a finr:qn1#1ulnrriu1il1u 71.76,98.t6 udy

ss.+s fian'n:-l,iono n1!iitdu nr:qnl{luln:rouludu nu.ir ririuyrnaoqfi : iililrorqlqn
RO 128.13 rJnnnrlnono !fl? uJltnnn'ltytll flonrrolI5uulfluufiuri liu noo{fr I llal 2 ft!
nrrtaldlulnlnu s9.oo na! ss.ss finn'nirrriono uriLiin?rrrunnrir.:riudr:-uyraao{fi 4 fi

inr:gnldluIn:rnu t09.ss iaaniuriono ri.:unr:qnl{luInrnulu:rfl nl.jr riri:rmoao.r

fi : uo; r inr:gnldluln:roulu:rn s4.30 lrac so.eo rl'a6ni!riono nrrJiirdu drin:ruunn
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rir.rnr.ra6n'rn'onJ:'uurfiuun'udrir sao,!fi r finr:qnl#'lulnrrnu 28.27 l-n6niudono
In 'drun hilnrrr,uclneircrirrirr-u aao.:fi z finr:qnl{'lu ln:rou lg.oz n'nanir,iono (nr:xfi e;

e,nr:qnlirrqr,loallo:-alu1u yru.jr dr:-lyrnno.rfi r inr:qnl{rrqr,loar,,loic
rirqn 6o +.zz na6n:-,dono in:,',unnsirlvlrrafin'rujoujiurrfiorryudrilrnaoud z,:,,o,
+ inr:qnldr{oar',loia1u1u 7.s4, 10.43 uat g.47 n-a6nilsiono nrliirdr tirniunr:nold
r',loar,,loitrludu ru'ir driuyrnao.rfi : qnldrioar,lo:-aq.rqa6o +o.zz fin6nileiono finru

.--f, ,4 d ; 2-lunnnl{yrrflonll=onJ5 urrfrorri:.rci rfuvrn ao.:fi I llas 2 iifin]: gnl{r rqr{oar{o:-a1udu

18.30 $a227.441'adnil,iono nrriirn'l uei'[riinauunnrir.:vrr,:e6n'rljorJiuurfiurfiuiir:-r

vrnaolfi I inr:qn1#r,lsar{oialudu :o.er l'ofiniudono rdurHurfirlnr:qn1#r,,loeiloia1u
i-:rn yrl'jr dtilyrnaolfi : ilnr:Enldyloaylo:-eqlqn6o t r.og u'afin:-lriono inluunnrirr

nrrc6n'ur'orrfiuurfiourilririr.rvrnno.rfi t ,ra, z inr:qnl{rrqlloar{oielu:rn 6.28 uay

s.ur lna'n:"l,riono nrliirn'l urihiinrrrLunnsirvrrlann^rl;oniSurrfiuufiusir:-uyronosd + i
ni:gn1dr'loav{oialu:rn I r.oa n'ofinfudono (nr:r,rfi g)

nr:qnl#trellnuvrardurlulu r:L.jr ririuyrnao,rfi : qn1#Inunardurgr
, _-o:i l< _ A

Enno 65.19 unnflrun0n0 !fl?'ll,trnnnt{T N e onrfiortjiulrfrulrilrirflmn aolfi I uas z fi

nr:6al#lnuner6uululu zs.zs uav +z.s: !'a6n:"!iono nuiirnir ucililinllunngir.rilr.t
^-ian*frru-oril5uurffuun'lririrvrnno.rfi + inr:qn1#InuvrarfiurJlu1rl sz.ar ia6niugiono .i:u

nr:6nldlnuvrarfiuuludu xu'ir drilvrnnolfi : uav + Ealdlnunarfiulludu zor.r r uay

tss.a: !'nini!,n'ono nruiirn'u iRruunneiruta6nrnjonJiuurfiuutiuririuyroaorfi r uny

z inr:qnldln*rardu,ludu 75.40 
'as 

rcz.:o !'a6niudono nuiira'u drniunr:qa1{
Ix*nariullu:rn ririunaaord : qnldln*nar6o,lu:rngrqn6o :s.sr !'ao'ni!iono i

, --.i r- 4.-.e. o s j -n?llJllnnnl.!vr1.:flonluolrl: u r uufiufilturono.ifr I.2 [los 4 frnr:nn]{Inrrmarfiuulu: rn
18.81,24.76 LLay,: t.os !'nnnitdono oruiirdu (nt:r,rfi s)

4.6.2 Rr:svor ?uortrr;orm:luslurTrah,ru,rrr 5 ryuy 60 iumtr{lnrir (rray

unnnoE{qn)

nr:ayelililrorrrqorrr:lurirulu dulaE:rnludu{rrri.rfi driuyrno o.:

nu'ir nr:aver:.Jilrorluln:rou1u:rnhiio:rluoneir{ylr{a6i'lntrnr:asalrjilror

luIn:roulu:rno{:vn'jr.: 0.s9-0.67 nloirduri lutorgfi nr:eva!rli,rsrluIn:rrululu
iriuvrnno.rfi r ir.lilrauirqnfio r.e: ril ofrduri fi n rrrunnsir.:nxafifirdonJiuurfi uutiu

driunnaorfr 2, 3 uaz l inr:alauilirLrilluln:rnululil 2.23, 2.42 Lo,r 2.2g,Joirduri'
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nrriil6u drriunr:asalrjirrorluln:rruluglu nu.ir ririuyrnao,rfi r ir.lilrolrirqrr 6o

o.os rrlo{ldud iarr!rrnncir{r-r.:d6orfion.l!uurfiorfiudriunnnorfi z,3 tLay 4inr:acar.,
rlilrar'luIn:rouludu o.zz, o.zs uny 0.?4 u]oirdud'nrriirri'u (nr:r.rd ro)

nr:ayau ilrgry,loayloialu:rn nu.ir'hiinerlunndrrmr,:efifiIounr:
ava!iliurililoarioialu:rno{:vu'jrr o.r:-o.rs nJojrdud' lutorydnr:asalrJilror
r'loevloialulu driunoaorfi r irJilrorrirqn6o o.zr nJofr6udfinrrrunnrir.:rrla6n'ur.o

2'
rrjSnurfrurrirrir:"umna olfi 2, l uav l fifinr:asarrjilrorr,,loar{oialu1tl 0.24,0.26 un!,

o.zs njeirdudnrliirdu riaunr:aca!ilirrair{oayloialuduru.ir ririrrnao.rfi : uoy a i
nr:avarililrorr'loaylofaludu 0.24 ur,:-o.zs uJoirdurinuiir6l inrruunnrirrrrra6n^
rnrorilSuurfiurn--ucirirLvraoo.:fi r finr:erarJilru.r{oar{oialudu o.zo uJofrdui uilrii
Rruunnirrmre6n'rfioriliuurfiuu6':Liir:-rvrnno.rd z finr:ayalrjilrglr,loar,loialudu
o.zr rJoirdud(nr:nfi ro)

nr:cce!ilirrr0rlnuvrariurlu1rl yru.jr dr:-uyrnaord I irJilreuirqa6o
r.r r riloir{ui inruunnirmre66rdonl:'ourfiouriudriuvrnnord 2, 3 uav l inr:eser
ilinrilIruilardu,lulu r.+s, 1.62 LLdx, t.ss r:lofrdurinr,iirfiu rdurfiurtiunr:ayerL

ili,rorlnuvrordolludu rljr iriuvrnaorfi r firliurorirqe6o o.ss njoir6udinrrn
rrnnsirlnma6n'ru'onlSuuriiuuririirirnnnorfi 2,3trct?,4finr:eyeuililror'lyrguar6ullu

du t.tg, t.zt unr l.3s r:Jofrdudnr,iiril drxilnr:cva,ilirrEInrrvrarfiollu:rn rrir
riri::vrnaolfi g inr:avau:JilrorIn*vra16ollu:rnq.rqn6o o.qs uloildudiRruunntdr.r

nxa6firr'or:fiuurfiuurYlririuvrnao.rfi r, z ,,a, + dinr:aralrjilrElnuyre r6uulu:rn

0.39, 0.40 uac o.az njoirdud nuiirn'r (nr:r,rfi ro)
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nrm{d 9 nr:Qnl{ (uptake) rrelolr.ir:lu1u du uav:rn{rrlnu.:lu 5 rvus oo iurririlnrir
(:susunnnod{qG)

nl:u

rn00.t

N upt{ke (Iflfi6) P uptake (x0Jn0) K upaakc (Un./flo)

flu1un'lr6tu'lu

Tr

T7

Tr

T.

37.01 b 59.00 c

11.76 d 85.89 bc

98.16 a 128.13 a

85.45 a 109,55 ab

4.12b 18.10 c 6.28 c

7.94 a 21.44t. 8.73 bc

10.43a 40.27 a ll.69a

9.47 , 36.83 ab I1.08 ab

25.28 c 15-40 c 18.81d

47.83 b t42.36b 24.16 c

65.19a 20l.ll a 39.93a

5?.81 ab 195.83 a 31.69 b

28.27 b

39.62 rb

54.30 a

50.E6 a

c.v. (%l t2.4t 19.20 10.47 t9.28 18.32 t4.08 16.3'l 7.82 6.18

nrronrq ns lilin?rlunnei'l{vrrrfl66, * uas **iRrrrunneil{yr1{ar66fi:vdrLnrrurioriu gs

uay ss riloirduei nrldrfri

9t1:t{n 10 nr:aseurjilrorrtnotill:lulu du uay:rnrirrlnu.!1! 5 lursuy oo iurdliln
rir (:vulunnnoqlqn)

9t t:lJ Total N (%) Total P (%) Total K (%)

ltR0t1l1u1u:'ln9tu1uTtooo{ 9tu ltn
Tt

T2

T3

T4

0.59

0.6s

0.65

0.67

0.13

0.14

0.14

0.15

1.63 b 0.65 b

2.23 a 0.72 a

2.42 a 0.75 a

2.29 a 0.74 a

0.21 b 0.20 b

0.24 a 0.23 ab

0.26 a 0.24 a

0.25 a 0.25 a

l.llb 0.85b

1.48 a l.19 a

1.62 a l.2l a

1.55 a 1.35 a

0.39 b

0.40 b

0.49 a

0.42 b

F-test

c.Y. (%) t0.32 3.76 13.54 4.59 5.59 16.45 5.15 12.58 8.31

-^i - )Llrululun ns trJln2ullnflal{yt1.: flon. + rlay * *!fl?1runnei1ryll{flo=n-fr: cn-un:tutfiotju gs

unv ss riloirdud flruiii6'u



4.7 nrrqo'lf (uptake) uosnllaydurJSrurarrrqo11rr:lusiudrrlyru.rru 5 lssyr6ut6u? (:cuy

ru iund.rilnrir)

l.z.r nr:qoldluptake) mqotfir:lusYu{ralnu.rrt s :rurr6uldur (rsr,, t14 iu
nf,'rilnrir)

nr:on1#rrnorur:luriauluunydurirrlu:cuyrfi urfi ur uyir nr:nnldrrcr

luIn:rouluh ririlnnoo.:fi l inr:anldluIn:rou'luluerann'o t0.87 u'aanileiono i
, --i -n21!unneilrryll.!do-n-riioujiurrfioutirririuyraaolfi l, 2 uay 3 fifinr:nal{luIn:roulu1u

20.27,2s.48 LLay 27.27 fin6nilsiono nrtiirfrl drn:nnr:qn1#rre1luin:nuludu nu'jr

ririlyrnao'rfi + inr:qnldluin:rouqlqn6o trt.oo r'nin:-rciono fin?rtLunneir.ryrrra6n
A4

rildr:-ryrnnorfi l, 2 uny 3 iinr:qnl#lu)n:rruludu 50.15. 74.51 uos 102.00 l'nfinilsio

no nuiirfru (nr:r.rfi u)

drrirlnr:qnl#rJilrtuy,loar'lo:-alu1u nu'jr iirilunao.:fi r inr:qn1{

lloalloialu.lrlrirqn 6o t.ss fiaanirriono inlurnnsirsmr.:a6sr'r!'or:Fu!rfiuuriuriri:l

ilnao.:fi 2, r un; + qaldrJilrsrr'loay,loialul \ 3.17 ,4.61uar 5.05 l'n6nildono nuii16'r

rirunr:qa1ir{oar'{o:"rludu rrjr drfrnnaolfi + inr:qn1#r'{oar{o:-tluduE.rqan'o
--i i d

29.27 tJn6nt!nono !fl?ll,unnn1{Yl'l{fl0n1!0r1J:uur uununl:IYrnao{Yr l, 2 llar 3 !n]:
gnliv{oar.loia1u du g.zt, $.qalln, 22.37 !'aon;uriono nrrLiirn'u (nr:tfi t r)

riruiunr:qn1#rJilrorlnunerfiullulu lru'jr ririryrnao'rfi r inr:qn1{
'lxurar6olluhr{rqn 6o st.ss !-afini!,iono iRruunnilrilr{difirfioliliurlrfiuui-u

tr .r,-
n]:Uylna0.:?r 2,3 Ltdy 4 tn tinl:u10! tfluyrdrcru! lu tu M.42, 43.82 uar 47.05 ua0flt!n0n0

nrriirfru rirniunr:nnl{Iilundlfiurrludu nu'it driunnaorfi q nnliluumariouludu
--j i -q.!qn 372 !nontunon0 lJn?1!rlnnfll{yl1'tfl6rF[lJonl: uurYluufl1j9i1tljYloao.:yl l,2 [[as 3 u

nr:qnldlurrnardsrlludu tsz, 2s2 taz 2s7 fidAnildono nrrldidu (nr:r'rfi t t)

4.2.2 nrrar ufi rrrorr rel o ril rrllldurTrr:vuyriurdsa Gray tt 4 iuna'.rilnrirl

nr:flsfl!ili!ril!lqorrrrd?uluunydudrari'rfiiirirnnao.: ru'jr nr:

asaliliurorluln:roululu driuunnord q inr:esalrJirlror'luln:roululuqrqn fio
t td aa , --.i E - .i

0.54 lljorrryUn !fl?llJlrnnnl{Yr'r{donr o[:JrulrlYruufllj9rltuYrnao{Yr l,2 trnc 3 !nltflsdu

rjiurorluln:roulu1:l o.rz, 0.34 rras o.rs uJoil4ud nuiirfru drniunr:act!iliuror

luIn:rouludurirr iiriuvrnoorfi 4 flra!JirilEluIn:rouluduqrqn60 0.44 niofrdud i
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fl?luunnrir{yr1{ dn-sr-tnorilJ-urrfia!tiroirfrvrnno.:fi l, 2 [[as 3 avalrjilror'luIfl:nululu
t td r .l

0.20,0.25 As 0.15 lrjo:rryum ml!alnu (at:t.tll l2)

nl:dyd! ;rlranloalloialulu nyir drilunaorfi 3 uar + inr:ayal
rjirrsrr,loar,loialulu o.oe uayo.oz uJoirdud nruiirfru d.:inerlunncir{ilrc6ar!'oril;uu

-;rfrurduririrrrrao{fr l uoc z inr:egauJilrorr,loar'lo:-alulu 0.03 unv o.oa njofrduif
I v. , J -nrrarou dr Sunr: f,ydxlj: ut0ly{ody{ 0t d tuelu ytu?1 cittu nno{yl 4 !n1:dydxrliutru

r'f oalloiolueiug{qo60 0.10 riloirfiuci finrruunneitrflt{d66fiuririlyro aorfi t,2 trry 3

fiini:ayaurjirLrorr'loar.loialudu 0.04. 0.05 uns 0.08 doirdud nuiirdl {nr:tfi rzy

drunr: ayalililrsrlxuyrar6ullullr nu'ir dr:-uyrnaolfi r inr:asau

rjilrorlnunariullulurircn6o o.so uJoirdud inruunndrmr.re66rioujsolrfiul6:r

driuyranolfi 2, 3 ..a!, 4 inr:ac a!ilirru]yrunarfiorlufu 0.6 1, 0.60 LLay 0.62 nJofrduri'
sdatgidolua10 f,1l.t: !fl"t: dsdurj:rJ10l tyulyrfllcuol, tunui,l? 11u?1 riltlJylnao{yt 3 [[au 4 tJn]t

ecalrjiurilItrunar6urludu 1.03 uay 1.23 uJoirdusinuiir6'l inauunnsirwr.rafiGrujo
d o , t td J

[lJ:U1J[7tUUfl n1:UmnnO.:Yt I Xnl' flg flUlJ:lJ',l0l tl'tttYlf,lryUu IUAU 0.49 [ O:['rU9t lrn'l!u

nrruunnirrfiudri:Lyrnao.rfi z fiasarriiurorhumarfiulludu o.so riloir{ud (nr:r.:fi rz)

1.73 nr:acarrJiurorrrqorrr:luHaaiarnr6o

nirasfl!ili!l0ltrqorrr:luunouuasrlrear:ri.rfi ririryrnaol rw'ir nr:

agal,'ilirJrorluIn:rn lurrnau ririuyrnnorfi 3 uas 4 in1:flralrj:'lrorluIn:rturrirtiu
I rd J " - A I ' -a,l d - ;

0.54 uau 0.51 ru0:rryun n1!a]n! cr{!fi ?1urrnna1.ryr1{donlloltJt uljl uxnijfiliuTnnoiL

I uas 2 in1:dyalrjilrorluln:rruluunou 0.40 uay o.cz niofrdusi qlrtiitfiu ri2unlt

asalililrElulnriulu{r?fll: ririuunno.:d : inr:cyolrjilrorluln:mulurh:ar:
A t.d .d , --i |a - A i-

d{dnn0 0.80 ltjo,l$un ufl?ttJrlnnnl{mt rdoFtrro( r uutytuufiurittumnnol l rray 2 fr

nr:acau:Jiuril'luln:roulurhaar: 0.57 lray o.oz rTlofrdud nrldr6'l urihifinruunneir,r

6'rrirfrnnaorfi + fifinr:ayauililrnr'lulsr:rrulud'l?dr: 0.?3 uJofrdusi tnr:r,:fi tg)

nr: ac audi! r0lylo ay{o:-e lurrnau yrtl.ir iir:-lyrnao.rfi t asel:Jilror

v{oer,loialuunaudrqnn'o o.o+: nJofrfiuii iRruunnrirmra6n'rdorilSolrfiurLfiurir:-r
i-

rnao{fi 2,3 .nJ 4 inr:accr,ililrililoar,lo:"eluunau 0.073, 0.081 uay 0.078 ujoirdud

nrriirn'u drunr:o;alJilrsyloayloidludrrer: driurnaolfi : inr:esaurjiuror

r'loar,{oialurirrar:qrqn6o o.:: uJefrduri iRrruunnrir':rr.re6n'rionJiurrfiuurildriu

unao.:fi I uns 2 finr:flyfllrjilrorr'{oaylo:-a1udr:ar: 0.24 LLac o.zs riloirdud nrldr6'u
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,r,a , -- j F - .iuri'lriin:rllufl ngirryl'l.iddn-[!-oru: uuu4uu nun ]: uytn ao{yl 4 rinr:avat ilrruv{oaylofa

lurir:er: o.so uJoirdud (nr:r.rfi r r)

nr:ayclilirrorlnumardurluunar xu'ir driuyrnao{d r acarJ,ilirror
s. .d q j a t a4 dd ' -- zi rat uytdlc ulJ tuunouGndnflo 0.45 [lJ0:lryun un ? ]u[[annt iyn{ dii9[!=o[ 5uulfruuiurit;t]

floao.:fi z, 3 tLdy a finr:cgeuilirJrorlyruyrardurlullna! 0.58, 0.62 lrny o.or njofrdud

nlri.i16il rirun r: as aliliuror lnumardulluir rar: iir:-unnno.rfi I finr:ayaldilrnr
I - q Y a I t d J4
nulfldlctrurJ tur,r?dt:q{Enfl0 0.37 ttJ0rlcrun ufl']tuunnnt{ 'l{donrr,=ol Sourtotlrjliiriu

4 4 , t ?d 4
mnao{yr I uay 2 yrulJ:tJ'tol I ulldrryurl lurJt?d1: 0.21 uny 0.28 [ oiriuei n'lr,ai'lnu lreililil

fl?1!un nrir{yn.i o6arfiorJiu:Lrfiuurirri r:-uyrn aolfi + fiinr:accu:Jilrorlnuyrcr6ullu
) t ?d J )
i,12d1: 0.32 rllOr[cIUA (n15],:Yt l3)

nrl{d u nlrqn1{ (uprake) ltqo1fit:lulx uaysiutirilyrucr! 5 ,yustfiurFu? (:yor I 14

?ufiatunff1)

girYl N uptake (rln./no) P uptake ( n./no) K uptake (UR./no)

flnoo{ h ilu lu siu 1u siu

Tr 20.27 b 50.15c 1.88c 9.21 d 31.35 b 182 c

T, 25.48b 74.5lbc 3.17b 15.48c 44.42 a 252b

T3 27.27 b 102.00 b 4.61 a 22.37 b 43.82 a 297 b

Tr 40.87 a 131.66 a 5.05 a 29.27 a 47.05 a 372a

F-test I t* '** .. * i{.

c.Y. (%) t2.60 15.80 14.36 16.31 12.46 g.M

r,4 --; - i Ll.tulu] 9l ns tuufl2]ullnnnl{yt'lrtdon, + llag **t fl2'Mlnnnt,rml{flonfi:ynun2luttotJu 95

| 44 t
llar 99 aUo .run n]lJAlnx
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n1:dsd! ;rJloltrnorfl r:lulu rrnydu{l?Iflu.:r! s :suyrfirlfiu? (l 14 iuila'.1

ilndr)

9t'l:u

noao.r

Total N (%) Total P (%) Total K (%)

9tu
v
9tu1u1u

v
9r1u

Tl

T2

T,

T.

0.37 b

0.34 b

0.38 b

0.54 a

0.20 c

0.25 c

0.35 b

0.44 a

0.03 c

0.04 b

0.06 a

0.07 a

0.04 c

0.05 c

0.08 b

0.10 a

0.50 b 0.73 d

0.61 a 0.86 c

0.60 a i.03 b

0.62 a 1.23 a

F-test

c.v. (%) 8.67 9.91 10.87 t4.54 7 .24 5.22

fiurulr,rn ns hifinrrrunncir.tyn{d66, * uay *.iR?LJl!nnrir.rmr,ra6n'fi:ydlnllriariu gs

t ?4 ?
lrav 99 rlJo:rryun fllrn16r

n1r1rrfi 13 nrrfl vfl !ilir.r10Mrlo1fi r:luunauunv{r?dr:

gtlru

ltooo.t

Total N (%) Total P (%) Total K (%)

uRou t 12d1t ,u1?a1t 1'1?fr]:

Tl

T.

T"

T1

0.40 b

0.42b

0.54 a

0.57 c

0.67 b

0.80 a

0.043 b

0.073 a

0.081 a

0.078 a

0.24 c

0.29b

0.33 a

0.30 ab

0.45 b

0.58 a

0.62 a

0.61 a

0.21 c

0.28 b

0.37 a

0.32 ab0.51 a 0.73 ab

F-test

c.v. (%) t0.17 5.1 I 6.85 5.87 5.97 8.34

h,.r --; - A t
11lJlutfiq ns t!!fl?lUunfln1{Yl1{don, * tlAg **lJfl2lllltnnnl{111.:donYllgnUn?lf,rtoriu 95

t Jd a
ltas 99 ltlE crun n1!alnu

u0au
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unn 5

0fiil:ruruanr:noaol

s.t onrnqfi ornrafi rJgndrrlr,ru'rrru s

ilirronirrludinldnaooqqrJqn{r 1 1,872.4 n'afirrn: drnr:rJqn{rrrirur{ria,r
,. d i " : , .,"

nnna10{tsusrnulnu?Haflan t'l?ufi1]r,no{n]:ul u luuoun?1 I,200 !aatuf,: (Rol]n1:u
o r du l)- a a t^ u ,

R1fl?nlnn Itul, 2547) AsUutJ: ul0lu lrJu14?n [nuun{x :ulorl Ul 0dl}tiuR?1ufio{fl lt
c).ia

u110{1',1? tultut nltn:y!1ulJ:lJltuu'ltlu llJlrnasln0u (Rlyryr 4) xtJ: u ltull lt,lu[ lt1u
i,d,y)a,Ar,r,!
n{un:gu3ufln1iuft.:Y?.t: tuyl l2tln nnorrayllnnn0d{ qn$truurl{yti,'l?n otnl: Mnuav

dr;lrd!o rn.:rrnrfunr:n:yrrurJilronhduana{liou"l ouds:;ucrfiu16ur drnr:n:ynro

:Jirronirilufiin2rxdrriorrrrn ru'0.:ornrliruronirdufilrnrfiuwouocinr:n:ynr06'rodr.:

arirrauotjorLrfl urua6sionr:n6srdrr (r1t"urrf o,rnn. zs+zt

qE r l!-d lqoua y gr qn6'luriri':rnn ndr6{: y uc rfir rfi ut Ha nfin iqor qoru 4n'o {
lurirl zo.r-zs.z owrrqa16ua lnurn6u zz.l: orRrrryariua (nrxfi s) drlnufirtJqonrnn'd

a, a , d e J
tr.t!-trfl!n0nr:rntq,tnu lnlrarnrt lrir{aflant0trlr2ogty14 ?1.: 2l -32 0.rflIsartud (q4flil
d r -l!:J1l{!ru1n:, 2547) n!uu qolxlx tudnl lrJn{vrnoor!{un?1!nt1l1yf,u

5.2 a ffi nr{nrunnurasrnfitor6uluurJa.rnoaosfirJgnriraft,ru'rru s

- ^ 
ji ,f,!un l{rflluR'r1,ru0c1R!10.:eu lutua{ n60't:uo1JR?'l!a fl 0-15 lrat 15-30

t , e i- <, -[!uuntun: nounl: onrr?nnuorsrfion-urilu6ui?t,l :ru nitururLryel runnrllunt:ilnn
y .r- 4 ' ; '- ril i . e
i,'t2 ( tutu nuIgu,2548) ua1fl?llJ(!un:n-n1r9i1 [[9ru.r0g luy?.ryufiulcdriih iunl:ilQni1?
Artuhrttd.,j.cr.:donn60{nx q l:?::$l l0uq?rrE (2554) :lurlu?l i? tfl?llJlrju n: n -n 1{14tl1u1r dxdl

uiu{rro{:vn'ir{ 5.0-6.5 ei?urilnr:rirb,lflrtorar:nyaruduirirdurn dlhiinnn:Enudo
A.fil (flilrnrtJnrnivrrJgfiivrur. 2548 : wotf. tsss) drfl ;u6umSoinqluduiluililrorirrriu
d-J

ril u r n'u fr r eo n o do'r tir rir5 t- : 6u n r t l : (2ss3 ) : ru{ r u'i'r rJil r or 6u yri u in qfi fi o{1u iu
:yn'ir{ 0.5-r.s uJoir6ud 6'no{lurliuEdr lutorydrJilrorluln:nuri7rnln y{oalloiafi

rflurl:slumi uaylnuyrar6oudunnrJ6uuldlu6uilurjiursrfidrrriu16uafiu (0fi:6 6rrdu,

2s42 ; !.!nn 8v{u, zsaa)
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-did?u f,lJUfl?r1{lfr!nu n{fl]: tnuln0?n 1fln1:fla a0 { lu:ynunn 0-15 uas l5-30

rsun'[rrnr rirnrrlrflun: sr-rir':torEu ilirlrtu6uvriuisrouayrirnr: rir'[y{fl rlorar: ay aru6u
lA"- l:i !; ,rTrddriurnnaoll irrruann.: ri'rfruiolurornrl'ufrrr alyroao.:finr:1ei{urafianeio6'urflu

q 6 d, A 9 4 ,r?nlulullau :lJlolouYr: u']nQ tuflu!u0u ry.:donnao.:nlj unfl1 qldidn (25,14) r'lu{1u41
a '.H ,, 

'

n1: tdtlurfltnnaonuruur?a 1uru tuI qt:uun;rr0rl lllluu! n glnn n:3 u ?u n t:'lun:11[Rtu

lsln:rrulooou (u') rvqnrlaorJriouoon!l0rnnryurunr:uil:rJdougrJto.:tr4luIn:rru
.r .h aA ,i-J-' 'qraa .cr. dt I

tuuulnx cr{ H rnnlu!f,2uno tfirnonufl:nT'l 111fl ln ?tunJu n: n-n1{ afla{ tn llulnu?nu

nflrnrrrinrninrillfiimur izs+s1 :1uitu'ir nt:tlrrv nnri?u1rqjr4r}{:tdl6uvr:'uinqlu

6uanarlilorn: gdurdrL ru'o.:nrnnr:lriar: 6uyr5dndlnr}Jlu6uirjilrufloun'irnr:dou
- d/ir - a d i joe r,afla1u!o{d'l:0u Yl: u t nlnnu a{ruud'll qru!Yr111tx0uYrru?nqlunuana.: d?u rlJlru

luIn:rouri.rnrn r'loar'lofafirflurJ:vlumi unsburrflris!fiuonlil6uuldlu6u:cdudn

G15 r.run'flnr uncilirrE'[uIn:rnufi'.ru!n :iuyi{]y{ufldrfiulfiunnrilfiuuld1u6u:ydudn

l5-30 rsunrun: aoaudu16u?fiu ,iofi',riuoo,rn{'lrqntJ1#rnionr:rtitgrer'llerunvnr:ri.r

Hanin lu.rqnt loeoanr ttayflolu, 2551 ; Fageria, 2007)

s3 nr:ro?qriulntorrTmlnuru 5

- -s e. ! - , t e
ntflntoJlnu lnlo{i1? luSyuy 30 ?ufin.! nn1 fll:drd! 'r unllfi{9t0fl010t6u

no${t ont1fl2ur 1nnono.r{ uai0n:1n1: ln: gurnu tnqYl! l un?ltJttfinn1{flu tln'ilu?ul.tu0
.!ur.'i.!

noflo u't11unu .tu0.t tu llar:1n tlnnn]{nu 0ulruuurYlflqYl l{flo0t (nt:1.tfl 5) fln,ln1n u
At,e

llJ0lt 'td:ruv112tlnnnod{dn (60 2u n.:unnl) nlu?u14uonon0 0n:1fl2u:1fln0no$.t
t- ald i i o e t

:?uYr{0n:lfl1:rntqrnx tnE ! lrJxn?trunnnl{nu lu10lg1lfl1:flyf,uI]flunufi{n0n010{
eei.dA
lu nu no${llnytln unnm t{nuou 't{tJuudlRqnl{ don (n1:1'tfl 6) d?u:cu nulnu?n1:

: - ,, q s
flufluu11.tufl[lr{non010{ tu raas0nl'ln]:tn:gulnu tnE f lltufl ?'llJrtnnn 1!nu Irnn1:dyflu
i - 9t e u d.

u'|l4ufl[tH.:0tofl010nou 0tocx{rlnuoa:'ld?ut!onnofloc,:lJft?'llJttgtf]n1.:nu0u].ulut,dlnn
i ziL -x1{flo4 (nrrt{fi 7) u,'0nn1rst'lnu:rrlo''rnr:roirgr6ulnto.r{rtlnulrl s ri.rfiiiriunnno.r

,t t . - ) d ^ - ! d.i a . v .illa2 u?"t nt:umRa0{n 3 !n1:[!:qlnu lnn En:0{n{!]R0n1:Iylna0{ 4

A.
driuunaolff : ilnr:roiolr6ulnli6n'jrririuyraaol6ulriu orufo.!r,r!tndtiu

iloaorfi 3 lCiuo'n:r{urnifi,rr',rar6ror"'udo.:nr:tol{rr (aorrnr:rinrnirrrJgfiirur,

2s48) d!rrrlol4r:fildiuornnr:1ri{urnfiwrirtrei.:reitnr:roitgro^r'lnto.rdrrldrfluotir.rd

Inurnn:rvrrqlu'ln:roueooo#o'rfiil u{qyr! 'loaoenr (2543) rru.nu'ir ujoirrldiu
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luIn:rouludi!',*fi,nr',rardu,rsiilndrdrunnnoqrqn'luln:rnufildilornnr:1ri{trriu

rirroErir}Jl#lunr:dgr.r:rn 1u iirdu ,+iudrfi1, 6ru'runouayrurnto.:no1#lrnrju d,:1u
.AAs,

r?lu:flr,orn r:ln: rgrnr tnt r:rv ldiur rq 1u 1n:rnu ornnr:lri{u: o.:nju rdrnrnriurirrrs

ldilluIn:routrnnr:1ei{ouei.rnr?r rirurrnr,,loar,,lo:-auns},{uflmdur{rrrsldiurrnnr:
i,-

tdrlu:orflurnulnu?nu

, t 6 a s y A 3 - n a - AA ,I
n?u lletn{11fl]t 10, nJlnu tnt,oti,l?ny[ lt1unluon: ltJ0nuo{:stiu r.tytlfi ! 1g du[1i.lliu

(qo'uila rrqrrftr:,2;42) 6{ovrfiulrl1unr:mnaolni.rfi'd.rririuilnao.:fi 4 {rrovrniqrn'rln
try i
ldrioon'jriiriuvrnaolff 3 coandolfiu Dounphady et al. (2004) fi nurnarolnr:ld{urnieio

a, a , sR1:hiriafla-nro{drrlnurru t'lnurrl 3lnuru 5 unclflunrlr o luqqduo{firn'o.: rnrry
a9lrx2{'ilrhdn Rlnl6ro'!d1r'r:tuilrJ:vrrirJlnurJ:sytyuar? d.rrJ:vnoudro{urnfi + dn:r

({urnIEn: l5-15-15 d'n:r 0, 16,32 uoy +s n-lanir,eioli Hd!da: 46{-0 dn:r 0, 5, l0 uay

ts 6InnildsU) uiourr{urninrno'n:rfinurl6rdn:rfiarlrirl#{rrlnurrl s ,,nnnorfirdu

trn e rflu D..ay t2dun'ono nurirdu uriuriourldn:r{u6.:6n:rfidrir}iriralrrulru 5 unn

Roaaa{ru60 to dusiono

5.4 flaflanuayoldilrcnouHoH6oro.rdralnurrl s

Hofl anuasorrilJ:cnouHaflAnxo{drrlnulrl s nr:ki{urnidrfrmnno.:fi r i
orrirj:snounanin6o 6ruru:rreiono riloirduriurf, n6 i,rru-n r,ooo urHn ungisfi r6ur6ur

(nr:r'rfi t) q'rn'lrririuyrnnor6urirHnl#driuflnno.!fi 3 ldnonn'nElqn :ornlurn'odriu
1. j. - i- ry - j - t Atta

aao{yl 4 nl: nl:u nao{yl 3 tnflaflnnfl{0tnruo{!1n1fl0n: tIufl l,f!a?lulH! lydxfir

nerldolnr:to.:{rr lnanor:tlnrnirrrJgfiimur, zs+sl rfir1#irald'iurrqorrr:lurjilrorfi

tf,uuorYunludolnr:'lnurq rstrq'lu1n:rnu d.:rflutrqfiirainrrudo.:nr:arludxnr:
- -i lln:qlnu rn ${donflao.:nu Fageria (2007) :rulru'jr nr: frnnr:'lu ln:routirfiu.ryroiJluririrr

6lunnnorfiudutJoymuur-lnr:roirgrFulnuovnannn{r: rujor r rnludrr:yurlornr:
- -. J .q .a

roiqrn-uIn 6ruriilnrir6runnnoqlqn'luIn:rrufi ldnrn{urvqnrirtJldlunr: air.r1:l drdu

runs:rn rn'or'fr-ldufi1:l 6ruruno l rnt,orflounsrrnir:Lilrndu rior{rrj:;uvduriu{

luIn:rnuqnrirlill#lunr:efi .rriononuas:?.r urldrururruf;orio:r.r rirnrin r,ooo ruf,n

unynJoirduiuL6n6 d.rrfluorrirj:;noufidrrirutolnnnin tory16urnlullonr,loiafilC'iufi

uyrulilrirfiqlun:yurunr:r7rrn: rrri,o.tnuorir. drulunr:afi.ra0R nr:fl d!rn.f : R1:Ao

nr:1ri{u1uo'er: rfiq.:du klld'ri ru run rrl'jrr yrirl#n r:rnityrfir lorrnf,ldunrl hl
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rxf,n uavnr:{onro{:rn ri'ru lfluvrar6auriran: sdunr:rirrruto.:rou l"rririr.:1 uasinaru

nltuunonl:rfla ouB1utr16)a1fi 15 tU6Uil? vrrlf6urirrui lrr: r [1r dofrturnluqj rratri rrrTn6

tlur'u nurlrg, zsrs)

nr:ki{u1#1du*u.,r"',orrri.o.,ul rqludn:rfi urrrsald.r6o.irin:r,6rrfl u
-q-..s r y A d r.y--. o J -'; ,- jflrx: unt: uQn!t?cr{ 0snlu ln!tnn'ltmnno{luniluur=onliuurfruu:yfi,jr.rdr:-llnoorfi

nu''ri4lillri{urnildnailiflrfiu{ :sz 6lan:-lrio1:' dudriunoaorfi : fi1ci{ornfildHar.ra^n

el+ n'Innildoli rfr-r.,du,fluioru, a: aoandorfii Sengxua and Linquist (2000) finurnr:rrn
trqornr:rou'lluartr:ori1:J:vrrGrJ'lnorJ:cmruorr drfumnno.rfihiki{orni {ra1#

noninrfius:o+ 6lnnilsiolf lutorvfiririuvrnnorfilei{urnin:urile.,rtrqdu luIn:rou

r'loalloia unvlvrumar6ul rirl#HnHfi srtol{rarfi ududr +se fi Ianireioli n'nrfl ugouoy o:
- t.i..--.-.4 ^,itn r6u?nu uln a nd llay [1t.: lt{to (2548) dnu ln]r nnnr: iut rqorr r: riru:*tritru rihiu

fi:ruejllunmldarrr:orilrJ:vlrirJlnud:slrruarliurru :, 1n HaHindrrfihildlei{u

ldrf,o.r :zo fiIan:-,rioljrrirriu *irrninr:1ti{udhitrqluIn:rnu e.6 ilaniueioli
rlotrr'loia z.oa 6InnildoU uavlx'vrar6ul z.zz 6Inni,,ioli rirfulnandndrln"rdurflu

soo 6laniudoli ororanr:mnoo.:n:Jrd*an.r1#rfiuirnr:rnirdn:r{ornfihiq.rduLild'rir

}innninuayorriil:ynou,rolaaHinrirrq.rnr,l:Jiru ornruio.:rrnr?rrld:-lrrqornr:,rn

r6u}Jrir}i{rtirtJafi .:ri:uto,rrirurinurft r,h.:lrnn.irHaHin

Dounphady et al. (zoo+) dnurnatolnr:ld{urniionr:mityriulnua;nnninto.r

{rrlnulu t, hulru:, Irrulu s uaslvrulu e luqqdufirn'or:.hnrq urrr6rilrdn nrnld

toraur:oriJrl:yrt'rJlnuil:vruuarr dril:snoud.lo{urni a dn:r 1{orniqns l5-15-15

dn:r o, to, 32 L,y 48 fiIani,,cioH ,{d,,fln: 46{-0 der:r o, s, l0 uny ls ilnni,eioUl rfio

rn'l{oorndn:rfinurrdraurirl#{rrhuul s hl6ruru:rlrr,'rnrn e riu 7 uav 8:rlsiono
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6.1. n1flo?qr6ilIflro{{r2l {r s

nr:1d{urniEn: l5-15-ls ludnr zo 6lnniucioU unrlurniqn: 46-0-0 luo'n:l

s.s 6ianiurioU (r,) rirl#nr:roityrnulsrto.r{ralnu.:rl s rdu n''rail,ri',rr-n,,r{rcionold'

6nirnr:1ri{urnfi qo: i5-15-15 uo;{arnfi qn: +o-o-o ludn:r6u1
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- /i ^1. n1:?ln:lYllluOOU (Soil Texture)

5) OUnlnaululn 0.05-0.002 r,lJ. (silt)

I ) u'rfiunnu [1Yr.1 lJn 20 n:!
2) oUn1fl6u1uin 2.00 - 0.05 tJrl. (sand)

(B-A)loo

% sand :

20

A : Ult4uflrnrno:
?

B:Ull,lUnunlnot+sand

B-A = lrU-n sand

3) oqnrn6ururorfinndr o.ooz lr. (ctay)

I -- ?
C = UlfiUnufltflo:

I -- J
D : U'l Ununlno: + clay + calgon

D{=clay+calgon

+) rirrrinto.r calgon (blank)

(D{)-(F-E) 100 x 100

o/o claY =

20 xZO

E = Ull4ufl nlno:
I -- t

F = 1l1 Un nlno: + calgon

F-E : rirxfnto.: calgon

(D-CXF-E) = rirtrin 
"luy

% silt = 100 - % sand -o/o clay
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6) diilrfiAil (soil texture)

Soil texture = yo sznd + yo silt + o/o clay

aa
2. n1r2rfl rlvfifi lounru?nqluou

0.689xBNx(B-S)

%oM:

AxB

)" t-
BN = xn. i,o.: IqCrrO? 1l ttnu Blank llavn?oul{nu

io vn
S - UA. 10{ FeSOa Y| tY tvltT: nfl1l9110u]:fil.l

A : ul}|Unn2OU1.:nU (ntll)

B = !n. 1o.: resq fil#lnrvr:nriu stunk

A?
3. nlr?rnr1vflfi r!rEorfi lt tuou

3.1 nrrernrlcr{nrnlulsr:rour?{flrolu6u

(A-B) C x 1.4

%N:

 cYv s
A = !4. t0{n:nYl t1n!n?0U11

B = !4. xonntnfil#tiu Ut"nt t".t

C = fl21U[1JU{U1o{ntn (normal)

D = u'l'runlo{nun20Ul.: (n:U)
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, ,-;
3.2 nr:irri: lslifi rv{oovlofafi rflurJ:slssfruGu

z x Y x rJilrn:qnrhu (la.)

ppm P 1O{nU :

etiquot fil{ (rn.)

Y = dn:rd:uto.:dl:arn1u' rirnrinGu
i,

Z : ppm P Yl01U 1fi01fl standard curve

3.3 nrrirnr rv*fi u.liiutorlnunat6urfi uannjduu\silu6u

AxB

ppm K 1o.:nu =

e = rJilrnqnfiro 114.1

C = U'll4 nlolnUn?oul.: (nt!)

,L = ppm r fidiuldi'Ifl standard curve

.q, = ilirrn: 0.01N H,sq fi1#'lnrn:yrfiu6?odr'rfl'x
,- .i. vr,'

e - iliurn: 0.01N H,so4 fildloror:vrfir blan-kur,{urfl

c = n2lur,itJdulor H,sq (o.olN)

^ZqYY4. nlt?rntlvfifl |fi lEo lfil: tuslu,Ul?

4.1 ol:irn:rvrifi rfi urorlulfl :rouri.nruolurtt

(A-B)Cx0.014x 100 x 100

%N=

DxE

D = UlrUnn?0U'ltlll (n:r,)
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p: irrn: ar: acarum':odr.i
,- L

4.2 nt:?tfi: tvfifi tiJ:xt.lor?{ad?{oi dmiHxto luflr

ppm from standard curve x 8 x 100 x 10'6 x 100

v.P:
AxB

A: U'r1lunn2DU1.:fla

s = ili!rn:,t o.iar:nsnruri?oti1.:n'ryfi 1#1unr:in
- L o a< I

4.3 nl:rtnttyfi?flui 10rtflttfldtcxu ri{fiuolu rloutnlo{AtomicAbsorption

Spectroscopy : AAS)

AAS(ppm)xAxl00

VoK:

rirnrinfrrodrs (n:-!) x l,ooo,ooo

f- , i, a e e -

A = rJ:r,1n:46Yl1Ut0{d'ltYlU0U[: UU:0Utln? ( 100 ml)

ASS (ppm): rJiuror r fiinldtrnrnr''u.t .c,as

,
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RlnflU?n I
R]Ylslu oao{

t
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Rlfl 6 11? t7{1.1illr 5:luvllnflno

^

-.

iv*di
R]fin 7 ilt? tflU{',ltJ 5 :guvlnljtflu?
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i - y ,a y s
nryrti 8 Haflnn{'l?r aoflil'l tv{u.l1ll 5

;ae,s
R'r ii 9 HnflAnrlllflao{ij]? tllu.l',ll, 5


