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3937693 ENATA4: MAIOR: APPROPRIATE TECHNOLOGY FOR RESOURCE

DEVELOPMEIIT ; M.Sc. (APPROPRIATE TECHNOLOGY FOR

RESOURCE DEVELOPMENT)

KEY WORDS : DRIED HOUSE FLY LARVA FROM PIG MANT.JRE / FISH

MEAL / BROILER

PAISARN SASANGTA : A USE OF DRIED HOUSE FLY LARVA FROM PIG

MANURE IN SI,JBSTITUTION OF FISH MEAL FOR FIRST STAGE BROILER. T}IESIS

ADVISORS : SUCHART NAWAGAWONG, M.SC. , CHARLIE NAVA}'IUGRAHA, Ph.D.,

NUKUI SAENGPHAN, M.SC. , RAYWADEE ROACHANAKANAN, M.SC., DIRAKRIT

BOHUWECH, M.Sc. 91 p.ISBN 974'6U-026-7

This shrdy w:ts concemed with the use of dried house fly lawa as a substitution for

fish meal in the feeding of first stage broilers . (l-2I days of age). Four hundred broilers at one

day of age were raised in a famr house at Suphanburi College of Agriculttne and Technology,

floor comered with rice huslc A randomized complete block design with 4 replications of 20

broilers and the dried house fly lann from pig manure was fed in five different levels. These

levels were 0,25,50,75 and 100 percent over a 2l day period.

The results indicated that protein and energy in dried house fly lartra were 46.82

percent and 5,933.49 caVgm. respectively. Weight of broilers at the end of one week showed

no statistical difference (F0.05) At the end of two and three weeks , the weight of broilers

showed a significant difference (P<0.01). A substitute dried house fly lawa in level of 100 and

75 percent produced significantly higher weight than in level of 25 and 0 percent respectively

at the end of two weeks (F>0.05), while at the end of three weeks a substitute dried house fly

larva in level of 100 percent produced significantly higher weight than' the other levels

(P < 0.05) . Using 100 percent dried house fly larva as a zubstitute for fish meal showed the

best growth at the lowest cost : Therefore it is quite possible to use dried house fly larva from

pig manure which is suitable for feeding first stage broilers at the lowest cost.
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1 #r fi sr u u ri.r }J : 6 u ii rfl u rJ : v I u rdsi o n r : tdu s 1 ri n : s il I 6 n ph u

rg.l 6qcsd4
R]fln I rld9r,in:oulru?nn tun'r:u'r14l.JolJlrila{?u0lnrynqn: olf]ljU?uR'r:[au{qR:0uo{

Id Ur
rnu{ lnfl:gYl{l

Eo0'l:u, tf,uol?11:

olt I a
u1 tLJtTt'lvHuourtila{?il

u:J:g:Jr.ruouurunriu

irn : rv r{q nr ar :isr^n r.: dr u }J : 6 u

I6 ult o o f I s
tau{ lfifl:gvt{t tudnn?ilal{ dl f]u

nr : ro?ryrfi uIn, du 4uto{ lrin:cvr.:
e | - At a

0'rRdod?u fl o{?t u ou lrila{ ?u Yr9tl{RlJ
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rinrfi ninurdo rlfi rifl urdorrra na rvr.r.0vrn IuIa?d,nr'ttaudunr:fifl urnifl grn:) / 3

14rsvAd
t.g. t rffoflnu1Flard1n1.{Inruvtoluuouttiln{fufr twrvtduroln{nqn:

t.:.2 rfiodnurnl:to?iytsr^ulntorlrin:vmq:vustt:fl01rtn1:r6"u.:deuorfir:fil#nuou

1 .4.2 nr:rdsr1rin:vvr{r:uusrr:ndauorrr:fifidsrriauto.:14uouIriln{{uqrntt#sorn
r rr d cqutl! 49 : ;

{aqn:fl alrvru:Ja11.JurJ1R1lJ 0vvn til rylnu{ilfl il4uR1:tau{n1a{

u a d av
13 ?nqu:sfl{n'uo,inr:?otj

ruila{iuennurfls ornryaqn:neunuilalilu 5 frori'lu

r.:.g rfiofinulduylunr:rdu.:lrin:yyr{:suvu:ndauornr:fildrauouuruatiunrnur?r

oln{aqn:noufl uilnlilu s dsrefau

a6v
1.4 dilryng'ruflo.rRl:?otj

r.4.r nr:rdwlrin:svr{:susu:nd'ruorrr:fifidorri:uflo.tfiuouuila{{uflrRu#tnrn
I rl ta d I q ecl 9rtlr 4-- -3--t--s--ll-!------r e

ryaqn:ila1iluttaso1fi1:tlj:u1JrvtulJ9l1{nu0sYr'r tfi tflfl:svr{rin15t0:€utgrlJ In tilttnnnl{lnu

1.5 {oltm9tc,o{nr:?ffrl

t.s.t dnsrludrfiJfrsrfilnror?nura'urnsn:trasrmnlulndqn::arq€ drmo

riru#rs f,w{oqn::ruq:^ d.rfitursrl:rtioun{r.: I run: u'r? 3s nJeri d.ru::trlrild

il:srurar l,ooo fr?

t.s.2 fl o t'urfioldrJrsfl or.Jnl:0f;'urorua nr:f,nu r n^s nr: t#5ndu, njofrdu dnr:
?,

d

tau{t500

1.5.3 f,nu r 6'n : rnr:trl6 uu orn',r,fl u,du,,uvo'n :r nr :to?rgrfi u lor ruo.: lri
iav

n:vn.:fifrorqr-2r iu lu:sr.rsr?a1 2l iu

t.s.4 siruil : 64:s n^o:J?ilrarnr: ldr uoutrila{iu erlRu#r ot nrya qn: nnunu:Jar

rJ u tu qor : o r m r: lrin : s fl .: In un r : d ru aar hJ : 6 u rfl u u dn

1.5.s siruil:nrxJfifinur fi06'n:rnr:r:Jduuu'.ln'.tr,flrduuasdn:tnt:roicgrfiulor
r,r I a! y qr v Adt e I a

fl o { tn n : u Yt.: fl ta u{l 9t ? ulj 0 0 uyt tlj il a ?t t:J : o rY: g

1.s.6 qarm4fiiildlunr:nngnlrin:svrr:vucu:n (o-: drJorrri) lr?n, quqnnr4fi

drjnrdd L,zuavl fio ggo c,32o c uav gt' c nrildreiu
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lflfira ecuernr :unfiit q

o,eva&n^v
1.6 nluulilfl Ttnuavn?Iil?lil19n lu lunlt?ot

1.6.1 flr:ril'ryfiuouuila{iu01n{arJn: fiil1ufr{ n1:d1{aqn:il1fldilf1fiforflu
j y rq q s r i tv o qry I

O'll415vlnfln1{Og tU:1{01fi1: tuo9l:lfY?u l0:l tl'lOlJ:lJdR11^l tUryAqn: t?lt1,|illUdilttfln1:

ars 
oldro.ruila{;urravrfl 

u oru r:r o.:sl:dou
v< i41.6.2 14UOUttilA{?U ?ttJ'IUfl.l t4UOUynJOlt! 54 ?lJ flA{01f]fl1:[?t1s14u0u

[ila.:iuolfl{aqn: (6)

1.6.3 o1fl15ril3surfiurqor:orur:lrin:svr{ (0-3 d:Jsrr#l ililrufi{orfir:il:-ul#fi

:sgTulnguvoirl 1 luqor:orur:ntildtttuurjrlou Nutrient Requirement Council : NRC

(1g84) qnrorl41:ovudroonrflu 3 :sus n1ilo1grlo{'lrin:svrsfio 0-3,3-6, o-a drJsrrf

r.6.4 I:sriourduslri rrJlufi.: I:srioufifiuuullo(tfid{nrrfluuurrilril, z 4,
duoun,fludu4ufiu idfiiaolruudud:uunnu titt?ti't,flun':on{ruasfil#ornr:rfluurrilfr.r

ltfl?u (7,8,9,10)

1.6.5 duqun',:duir 14rJ'ruo4(r rirldrirufidorrirurfludrurul€ulunrrduu'.rn',,

'l ri n : s yr s : s us u: fl : aru du 4 u du r id t*it,firi r o 1 14 r : ir o,q Trin : c vn : s us u: R

t.G.6 u:J:grJruouuiln{;u ururu6.: n1:drt,tuouurn.:{uornryaqn:u1a?ndtutir

$ou rrd'rrirrrnrnuoordnrl:srrar t-z iu uderirhluob?asr6uorucrfi:lorr,lr:njier:Jrfie,u

qor:orur:lrin:svn (o-r drJorri)

r.6.7 lrin:vvr.: ilmso'.r lriidrdu': lfi fi ou?ln o rfi o ornnr:ruaru :srjnfiu {rd.fi
In r$ a ld: s us na r tu n r : rdrr.: #u l#rfi u{ : s u s r?a'r 45-so 5u

-- h r d 
tt

1.6.8 "lrin:vvn:suvurn mruruns 'lrin:svrssTrusiu:Rrn'quarfiorrJ1rirfiu zl iu
idrr!4aa
6.: ril usiasu:Rro.:nr:16 ulqiinr:ro?ryrfi u Iorrf zrurn

r.6.s orrr:'lrin:sms ruu6.: orvrr:lrirdud^ardrudorqo^r lduri {rrlnorlu

nrno'rtrfior rjar:Ju tiltiurjldu r:Jnoonrou 
nlnunarfiuru 

rndo fiuoarruvrlrlofiu y{5find

lrirdo fi u ourrrn { iu srrnufi'{ nln{a qnrue asr6un fi :c6'il lil:6u hirloun'ir z r r:Joi rdu sl

1.6.10 qoraru:ifivrxlnrur rrrudr qard'nuorvto{n4uouurrnriunrnu#rorn

4a qntv,'rfl u rhs lumisio'lrin: v vr.r niu lrJ:6u fl dqqru

1.6.11 dnriaufinrrrvdilflo.n4rJouuila{iuarnu#rornrynqn: urursdt o'n4'lj

r:Ji uurfi uuqot : otr r: lrin: v m q :vusu:n (0-3 drJq r#l nerufiuruou uiln q iu fl rn uri'.r o rnryn

qn : n o uvr u rJ a r rJ u ii lri n : s m r fi u udlo?rgur-u lor 6 u io rn?qrfi illn ldo r il il n 6
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rior.n'nin urA'u rlil rin srdu! il n n rn.ru.(urnluln?d,uu'ttar,ittuor:fiorurnfnurn:) / s

I.6.t2 n ?'l u [14 u 1 s dil 1 o { f't 1 : d 1 fi u o u ttil a { 5u fl r n r t#{ o 1 n { a qn : il 1 Yl o ur u il n ] il u

luorvrr:'lriR:syr{ ?nJrsfi{ n?rririlrJlsdrudru:rnr R1:fiil01141:ttavnt:[o?cyrn^llntos'lri

fl:gYt{

1.6.13 nr:irn:rsvinlrrfluhJld EJo{R1:driluoutriln{5un1nu#{01n{aqn:ma

ruyru:Jariluluorrr: fiilrud.: nr:irn:rsfludru6'u4u unvdn:rnr:roiqrfillnnnoa0u

dsr:rnr:njduuorrr:tfl urdootos'lrin:rvn

r.6.14 flof,uriuuil: rrutufil ilnfrunruuonfifir.rasionl:rono{ niu4fiornrn I:n
q6a4f€dl

1.6.15 qAlCyrJUglflO.:01?11:rS{fl6UR1?t fitJ1Un{ n?1illJ]fIU1'O{O'll415ilEOl911vl'l{

a c I Ut
o1fi 1:TtO[?1U{nilfl ?',lu9lO{n1:10{ tnn:uvl{

o a io J 4 t e

t.6.t6 rj:sfivrfinanr:rf,ur fiilluh{ elanrneflu?r:0flnfi'ld:-u01nnt:tAu{'lrin:vvr.r

druruouuila{5un1nu#rornryaqn:ludrudu4urirorrr:uaunr:roirutsr'ulnzuss'lrin:vvt.t

r.G.r7 dsr:rnr:r:JAuuolr4r:rflurdo railtufis:Jirurotorrr:fi1rin:vvr{ (o-l d:Jorr{)
r9t--t.9

ldlunr:rnaruro.rrirr,rrinr,rdqilriauilfodn:rdru:J?rurarotnr:tildsiorirnrintot'lrifl:vvr{

(eg d:Jnrt{l tdrfiudu{oryafido'rnr:vrrluriount:dtuaatnoo ilFrurororrr:fildlunllduo,
9 t t 9 I 19
o c d a A c s de

u114Uflm[:iltnuil, 1l'1fi unmduqgl

1.6.18 r:Jefrdudn'lrduurugr rrurufi.: 'firuau'lrifirduorurrrn'irsnr:nnaollnufio

rfl ur:Jsfrdudclo.:usiasdlorndrurunlrirfi o6runr:mano{
I

t.6.tg dn : r nr : ro?rgror^l In il ilrud{ dn:r6iru: cr.r'irsrirr,r rintor'lrin:svt { (0-3

ot t- ia J r o - A! ct Ae ------,!--.^^-!--.^-^4- -i----q-q-tddtj0rtti) mtrlil{u9to'il'llJ?u?lJytrau.: to{an9to{n1:Yl:1ufloufl1:n1il?ilno u'l?,lun tnvl
t9999t-94i d ; sqle d -ufi1d1unr:rfiu.:

t5il[au{, u1fiufl tndilqnnl:[au{, 01u?u?

t.z 
^udoltdrov'ld'Yu i ^J tAt.7.1 rr1il1:nanilaR1?uyt0s[nn{u01n{nEn:Iraut:Jauudnl?Iflo{{aqn: 01flfl0{

rfi ul#rfi q il:s lurydnr{ drure:u g fi o'ld

r.7.2 rfluuurrrrnr:rJi:rrJqsi6nr:rdu.rlrin:sm.:lnufidu4uriro,n',rd'.l rfiorflu

rJ:sluryfde,n"rrnrfr,fi'urolrin:vvr.r

1.7.3 drrur:afisu1qo:o1?r1:lrin:cyts Inulduuouttila{iuetlRtt#sornryaqn:

neurnu:Jff1{luluqn:orur:'lrin:vvts
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lnf,ra acud{nr ltuYr?u'lttflnt5ll / 6

t
A

ulrYr 2

TIU?I?U?::IUR::IJ

lunr:flnsrr.raro{r'n:rdorlrin:yvrsdruiluouuiln{iunrntt#s0rnrynqn:ileruruilal

rynto.rfior{usiassfinfiilSrreuraso.tri:J:vnoilunnsir{rTuoon'[d ryaqn:luiid
a.disrdrroJ

fl u 1 ud{ r o{ rAufi rln: dr ri r uo o n il r rfl u rJ : c 6 1 i ?il fr.: E 0 0 1: s r ra s il d ernv (s J t,t2)

z.r.r rJ?rurmryaqn:

ra q - A- | --q-, 3 9t - -le -tJ::Jlil[asnnuaryzuo{{nqn:mxuoluoonil'Iilfl0vfllJfl1J u:lJ10l ttns
d t i a &- q q d r

o.:nil:uR0lJt0{01?f1:vlqnSnu uoR01fluafluilgtall'ls9l?uo{dsl? tsu oltJ lJu1o R1:

tnaoou'lrr
I

runsn?'rilrnufiuenrnurndoru :elfr.rdvrfivravrxdru6nto rsiu

n?rilnd? uasn?1ilrn6uefiornrflud1n4qflo{Rr:dudru1dYi.:du (rg) 1d:ru.rrufiqJ?rurard.:

li:.reiruluanrvr:Jnfirorqn:drosru'uuil:kJsrrilorquasflulol,o{qn: rriu uriqn:rduoqoorfi

fi.:liudruqsfrriunc t+.q filnniil (dsuasxlusrt:t.:fi t)

4cl
fll:9t119lR t0

tr erAe r,r y4 -- d d 9t- A- an^ 3-.---. ------q-.---?r/-.s- -.trJu ffi ir'uLifinu'lronGy'l:unssruTdufr rFrJe{oufrorilufrugru uasull?vlt{tunr:?du louil
I

ar:rdrrTq +:J:snr:drfi

2.1 Uaqn?

2.1 Haqn:

z.z ila'iJu

2.3 rluoutlrunr {u o rnryaqn:
I

z.+ nr:rdur'lrin:svn
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u0Icnnlno'ln0 l|fi '11?1014oil?lna rn.l.ovrnIulaid,rn urraurdonr:fiourniusrnr) / z

I

nr:r{d r rJ?rurnrfi srir ci r ut or qn: tu ri':.: or quavriru rinsYreiil I

v d 6r q . q a 3 v
on:'ln?'lrlr5:tunr:ciu6ilrJild{01RRuo11r1: lUnUO.:ffil:sflOUlJO{01?r1:ttasR',r:

dilciruflosdn{usinseTa qn:tsdilrirrlildrornnr:fiuorur: tr-+e #:h,.: uasdllriruqlqn

(13)

L2-36 frrllt udtornnr:fiuorur: Inu:cusrearrqdudovd:rdturloil:vtJlsr 4-5 iu (ta)

2.t.2 riauil:snorflo{{nqn:

rynqn:rJ:vnoudau

t) ri':unr6ono{011,r1:dsrflurirufidoulilld niu rirudrflutotu{q rdotuuSori'ru

iidouldusihiqnqo6ru

:JvrJuoqjraruo

d9t? rirurindr

(fiInniru)

:J?lrorfrsdrcirs

(filaniru)

d
qn:ran

I
qn:ilu1uil

qn:1u

qn:1u
I h 19' I

lrilqf]: tilqilno.:
,!

uilqn:rau{qR
rvi

ilofluq

15

30

70

90

125

170

160

1.04

1.90

4.60

5.40

4.03

t4.90

4.94

z) dofiduuunorndrsnrudn{ Isrurnnrs0lnill{r6uor?n: rgiu rdoqr^rrisdrld
i A I aa a Ara
luoruoR [r:!1q llilnilr:utla3flnt{anflo.:ttljnfll:u

flaalrcfiduriruoonrurrflilflo{reu01nTnd.:frgriudovrfluvt'usiodrtnrudor{qndroon

urd'ro (ts) drueuflaaracfiqiuriruoonrurduoqidrnr:rdu{q o1?r1: tracolRld luilaarrs

ftfi soflilu lesrttr^u rdu'lryrfirav luln:roufrhilqi}J:6u (Non Protein Nitogen : NPN)

dfl:rrfautosqoor:vfiiflcaravtordsrisir{ 1 usrnsirsfiu'lilntrusu^oqro.rdni (to)

drniuluqn:fidsr:rrieuil:sruror z:r IouluryurionrmJ:rnordrorir 65-85 nJsfrdud
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lngra dsrrdtnr niln'lu?5:0rR3tll / 8

6uvriuinq ro-zo nJofrfius{ unvofiuvridSorq ro uJofrfiud (r+) riru:J:snouvttttnfi

rorrynuavflddl?eflo{qn:il:snordrorrq'lulor:t0ilq.:qo uoimo;}Jdardul fiilttrlouurn

(srr:rsfi z)

"lrrud 
z riruil:snolvttlrnfito{q001:srtnvflaar:vtosqn:

ilriau, njofrfiudto.:rirnrinur?.r

:(1a)

Anthony (17) :1u.11u'lrryaqn:il:vnoud:tl }l:6u L24onJofrfiusi

nrflu'larfl:sl

dgr?

Komegay et. al. (rg) 1d:rulru'jrryaqn:rl:vnotdeul:J:fiu z+ r:Jefrdud

Irjdardun r.: ujsfidud unarduil z.t n[eifiud r,loavlo ia zt nJofrdud uilnfitGuil

o.g njoirdud Insuvddoulddunut (Total Digestible Nnutrien : TDN) +a rrJofrfiud

rol{orqu#s (Dry matter: Dm) 6ruau}J:6u1u{aqn:oln;rultuudnsuilrisfiovsirtfiuhJ
! g3 e a i hhirs rr tn I r--!,-. -^-.--- I

rf.rfrcl-uriusu-srclolorilt:fiqn:11diur{r1:Junneixfru Surbtook et. al. (19) :1u{1ui't zo-

s0 r:Jofrdud crotIil:6ulurya?1n:rflu NPN Iourflululn:touluqoor:srJ:srurat 33

r:J o frdud rtasdru n'otfl u'lu Isr :roulufl aatr u et nJoitflud

smith (20) :rulru'hrynqn:fi1ulor:rouoqilug:Jdrr.r 1 n'u tdu n:oosru'Iu

(Amino acid) gGu uas 'luTsl:mu :Jiilrsrlulsr:tnufiduoof'ttll0lflytl.:t6uorur:

2.t.3 qcurirvrr.:Insuuflo{Uaqn:

4r-.7 o uJofrdud drffndrfi qarrirntorur:rdosdunerfi u{driliurfl uo't?t'l:

orrfij:snou q0o1:s ilaa'nv :?rJlr{14tJ9l

luIn:tou

doar'loia
s t9 a
tu9rdteruil

d
ttnalnoil

6
luJ{rR1ud

0.54

0.59

0.82

0.13

1.16

0.08

0.01

0.01

1.70

0.67

I
TluuoutJ'tfl

0.83

0.14

4

(Endogenous nitrogen) du tiu ru^o lt o s Iil : fi u lu o r n r : fi fi u r{r'l:J
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:is.fi'nin ur do univr ura'omt'sr a

z. t .+ n r : ldry a qn : rfl u ria u :J : v n o :.t zu o { o 1?{ 1 : dfl i

tf.t AuAr iduua r oiooTeqn: to{ (2 I )

rvr.l.(rvrnIuTa6fi rtaurcaurntonrrfifl urniilsrnr) / 9

0lnrlolrilyrlqlnffiveir{ 1 rirnrirer:rarur:ndrryaqfr:f'ra-1lur1#lfluur,rriq}J:fiuld

Diggs et. al. (zz1 :ru{ru'jr'ld1#rynqn:nraruluotrr:{uqn:rlnfi d.::J:vnoudru

{ralnsr nrnsTrrr6o.: isrril'u udmq ur:Jfrfiruv tu:vrir 0, 15 uas :o uJofrdud tduo

rr!_jrerelioqqn:lu r nrjru nu'irrhrfnrlrilsioiurfirri:J r.zt, 1.56, rras t.og iloutiatiliiteiu uas

dn:rrrnnrdo (Feed convertion) rvirdr 3.G3, 3.G2 tlav 4.65 nrili{tdu nr:tdryaqn:nraru

orrr:lu:vrTu r5 r:Jofrdudfinnsiolililu-nnrarusioiuuasdsr:rnr:uan,dodrn'irruou,fiu
fa qel & oqg! - A t @ - I d 

" 
i

u:rJ1ilryAqn: t?,t4{1U Vtl t?,tUlt4URrV{u9rO?Ulrnso9r:'lfll:ttnfrtuota?a{ ttautiloil1[uoqf]:

fildi::orrr:vis r gor:hJn:a0firu rJ:tnqdrnarilusrnsirsohjfiriudrdiy (r,0.0s) tdu

r:Jiuurfi uufiun{lneuqru (contol)

orr et. at. (23) ldryaqn:u#'rununrn6t?tufro.:1u:ssil zo irJofrdudclosotfit: fi
9trtt

nnrirl#rirrfnryr^rusioiuuavrJ:vfryrfrRrlrnr:unnuJduuotflt:rn?n{ uoiqatnrntostfroqn:

:vu'jxnrjrunnno{unsncjrunrrlqursrnsirsriuodr{ldfiu'udrdcgmxeo^6' nr:l#rynqn:u#r

rumuciralunlu:vd'r t lu I rirl:Jrdu':qn: rfirhflqn:fiqotdnsilsdounr (poor

performance) rfl:rsnr:f,srn:rsr{n:novru^Iu 0rn{aqn:u#.:aoa{Iouqn'ilrrinrdo{0"rR{'ra

n :oov l.t^luola 6u (Vsine) uavrun 1 alofi u (tr,tethionine)

Wilkinson (24) lddrruanr:nono{#onurnu. orr et. al. (23) rurdrueattravaqrJir

rrudorfr-uilirurorryaqn:luorrr::ssTr g.+ rilofrdud *r}i'rJ:sfivrr^nmnr: uanr:Jduuorrr:

aan{ 10 njoirdud

z. t.s ilrgnrfi ororfisrornnr:l#ryadnirfl urieurJ:efl oufl o{o1rr:dsri

n r :tdryndorirfl u ri'ruil: snolrto.r 01 u'n fr nfi rfu rfl u nr: ld:J:s lusft rn dndnfihfl
j I al o h9 r rn d qy I s d 4- e2 |dv av1 At,

rJ'rRmqflryrlyrosnr rsf odr.r'l:ffnrunr:ldrl:slusrirrncJoufiwosdn{fiff.:fiilnlurd6orne:

:sicuavnauqrutrflrurnndrorilr::Jnsr^ niu iltynrfirfioorntrfiuvrid fll:tnfi urrJg^firur

so flilu urrir ir'o #n gfr r lans rfn ua vilrgu r orfl ilaR'r?uyr'r.101fl 1f,
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'lnf,ra dcrrd{nr YtllYl?lj?t58ln:5lJ / l0

2.I.5.L laur:U
n r : d 1 { n dn in d'u ru r 1 drfl u o r il r : dn {'hi arl r : sr fi o v ri r t#4 a dn {il : t ao rn

rdo l : n lo u du rfi o rn : r s u#usi o r fl r : dn dda l :J fi ffs ar ru r : sr n : a o n :: q fi u vr6 dd r u'lu'hi rio u

nrrfu,fionarilrJnoofrusioqflnrrflo{rurtrudunvdnidu r triu n'lrru9ou uionr:rfntfiuut
,firu.ruqfiuvrEdluryadoril#oqjlu:vdrtihi*'rtri,nordun:rs QD trn'uvrEtilufidttudo

u:rftfi riurdo:r leia nr:rd-q unvar:fiutostiu

2.1.5.1.r uunfir?s

,dory,a lu,u aa1 (Salmoella sp.) rwlu rj3ruretrurnn ofi osrir

l#rfiEr1:ndn{osuanrornr:fi0.:rfiutflurirulzc1j qtnt?Ita?at nrrrudrumrul:naoat

o'qrfu lonrafiqnI:n6u,rvr:n6o.irudu nr:rirryaqn:lrldlufionr:sit 1 ovhirfinilcyurlu

nr:uildn:sorudoryralilruan'r ,*r'tndunrndfrAeorogld'hiuru niu rdo s. anatum, s.

manchester rras g. senftenberg dsrflun'lnfivrufiqoruoiarrur:nfifiisto{lduru qt iu

dqaru4fi LB-2goc pH 2.5-8.0 (uao{lunr:r.rfi :) or'.:rfulu4ru^:J:vrvrndfiqarr4ru^Iourndu

d dhrr qt I

q{uaufl5suaarufiu:16rhiriounrilqrrnrrirfi rsiu lurJ:srvre'lvru drriurya'lri'hin:r

flrgnrornrdoryralruruaa'r nfon"*:rcdrilr:afirarur#ori.:nrilrld.irud.rrsiunr:ilnno{flo,s

Srauch rlou Mutter (25) :1u{1u'irrynlrienornnonqndraturdomafuruaar1drruonrutu

o iu rfioriroonrurdouooluqqgou 06-230c) unv zo iuluqqilu1? (5-10'cl lfiuvr:'dd

odluduryrulruruaaruavrdooilryilr (Ariasna sp.) tuiaq:osdunonlri arrur:nrirfro'ld

Iorur$lfiorirunrrru$ou os 
oc rfluranl 30 iurfr urlrsirdudtn'tltfltnolrndn',.arur:afifr?sl

oqjldlfius ts-zo iurvirriu fiq*r4n' 6-teoc pH 8.1-e.2 nr:fifi?oroqirurnuo,du qralru

ruaarluryaqn: uavturyn'lri uao.:1i1unr:r{fi 3 uas + sltili{tdil
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risr {'nin ura-o uu rin ur a-ur r o a rm.ru.ovrnlula6fi rn r''rau,duor:freturminorn:) / t I

en:l{d s nr:fifiinoqj:onto.:rdorylnfiltuanr z sfisrlu{nqn:

va4
lrunlso

6 9 tasa .@ ,
lu14 o.:lJ 0lJ9rn1: (?u) tuaurru (fu)

S. enteritidis

S. tvohimurium

S. anatum

S. manchester

S. oaratvphi B

S. dublin

S. senftenbers

4

ll
34

34

39

47

47

39

39

47

E0.lHAil rs-2fc

6.8-7.8

18-23 
0C

7.5-8.0pH

dur: (zs)

erffi nd I nr:fi fiifl oqj:ooroudoryln lilrunarru'ndtr 1 luryalri

64
fluoffro

cl
ultJo

(iu1

rirdr.:nonlri

(5u)

ryalrinvaru

(iu)

S. senftenbere

$. gallinanrm-pullorum

S. enteritidii

S. tvDhimurium

S. paratyphiB

S. anatum

S. manchester

100

22 I4

t4

28

8

57

44

15

32

32

l5

32

28

qilH8lr 6-1g 
0C

8.t-9.2

16-200 c

7.8-8.0

18-21 
0 

C

7.7-7.8pH

firur : (25)
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lnara ecrtaqnr

rira'jrrdoryralrurunntrfl uurnfi rGufi uruoqjraruolu

ornr:nioluriauil:snousro{orilr:dn{ d.:ull'irorr.n:#uosTrjfirynfiorirfluriauil:snorr

finrilri:u Lovett et. at. Q7) ntrdoryrnlrutuarlusr''lodrsto{iaolruoduoun'lrinrnl:stiou

,.r.r.r., dur',

Lovett (zz) ldflns'tn'',r,,uodu:rornsTeodrgiaqtoldunon'lri tos daodrs nu'irfi

fisrfiur tg dredrsr?irdu dsovfinnsiosr'rdourloq'lcilri. ueifiilulurj?ilrilfirlouurnuavohi

rfl udust:rudoulu dua z&ni Habrook et. al. (28)'ldf,ns r6'rnetudrunu:i:rrit.: iaq:o't

dunonlriuavdru:uqa'uvrEdluiaqruuduounlrinu'iriaqruoduouolrid':l#ururl:vrurat

r il louhiriroondrusil:oiaq:o.rdu1urifr'rnqhlriou 1 ovfirl#druru6ad :r Indv{ofil

(Colifonn) uanlnu:Jfiada (Lactobacillus) ttast6utuol:nsn'a (Enterococous) rlotlaq d.:

ororflurn:rsrirnerilrflun:o-rix (pH) fi,**uqodu,*l^od.r'l{uru r rfirtr?fianmrflusixrutn

duusi6lilrfl udusr:rersiodn{ riaunr:sr:ao^unuodurrturynqn:rin'hirioufiurufi 1 rn:'rs

ryaqn:firJ?rurerrrndrl:Jl#rflu{utrifisrflueiauln€1jftlilt{ru'rd{nt:sr:.out,#ortoi'',0 1

z.t.s.t.:leia

Blackwell (2g) :rusru'irrnonrleiarNsfionndrsoqituanrnn:oqrorsfir4rruuu{t

(cheese) unsnl:onfiioroqjldtuanrnn:nlunr:drrndu (casein) ttd'sornt-irunr:nretoof

l:d (pasteurizatioo; fiqorr4 it lz'c u1u 15 iurfi oeruynire (30) :1u{ludrornnr:frnur

Uaqn: 22 d':odr.:nl'irtu l7 d:odr.:firourvrefl:laia (enterovirus) ovdlu'l'lia

(adenovirus) uas Inl:Iuolr:-a (roronovirus) oqi trasrdorjr'l:Jstrnu#qohiaiioqjturyaqn:

riu o r o qjlu an rfl fi taoo u (inactive)

A
2.L.5.L.4 }rl:1f,e|

lduriyr ann urfi sirs 1 uasoldroslr sr Gfi d:r ciruoonrurnSorufruryadoriuavrdoqnfi u

na'ur{rhjarrur:srr?rufiisrtflillueT:dnfldrflu{q6'n:rdool:J Mccaskey (26) rrns Anthony

(17) :'ru,.r1u'irilr:rfinoqjtuvrr.:rduorrr:zuosdsrilht:t rfiu{uei'irosfilurJirurauvirlsrnirriu

97 ujofrdud osnrnr:rfisrrir.:rf,nrlou dsn'o'irrflunr:o'flrdourlrJ!::rloldvnl#urf:1:Jfi

ldrracnruldqarr4n'330cuns pH4.2 nurf;danarunvnrf;ooqj ronJofrdudunvdrd.rl{ so

iu osstlu?tilg Tarczynski (31) :1u{ru'jrnrrrutr#ldrfisrornauvYo (ventilation) finrarirhfl

nun?il?:t0rRt:ll / 12

v{rafi loar railrfi nr (Fasciola hepatica) qrgrfi url:vfi nfi nrnlu nr:rfi rl#rfi sr I:n il: vrurat
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rior fi sriil ur6'u rlu rinsrdsuil o a rn.ru.0nnlulaid,uurraltn'onr:fliflurninurn:) / t3

r td I - ! q9t ---.:44-. ..' A ----.y--.d-.-,o-^nl4o-"3"orerq,urs'ro^ mvoT

60 nJo:rcrue e{uu?rlR t.IJ:?ilnu?rou teiu tfirunetrufoufrunrin'li0vfi1n1url'l:rfrq'l6n's

Hile (Ciordia (32) ttfiu Anthony, (I7))

2.1.5.2 611:[nfi

ilolriulunr:rdurdn{u^uilldurryu^ndt 1 triluorrar:}fldnifiurdoqn

rJ:sarrilunr:inurI:n nionalqrurlorfrul:n tdlnr:ro?qr6'uIn uliltitsu^nqnciuriruoon

rurlu:vdlqlluryadn{ niu dt:fitd dl:il5vnouto.1d1:l4Hfitd'l.rnr:qord1?'ln::ilnl:tdu{l

dsrird':hJ t.ilrfiovrrsdrurfiilHnila^sr rJiurJq'r:J:vd'vrfinrnlunt:til6uu01141:trasflo.:fluIrn

Isrufi (food and Dnrg Administration : FDA) rirvunl#fiar:il:snolv'l?f'ld1:?lldnndr.roqi
o d iaao tngrh r€ e

1ud{mri.t?er1a rilrnu 2 ppm. uaslurdodsiil#1fluormr:uhitn^u 0.5 ppm. Iqufl&elilldriu

oqj : rfin Mccaskey rlos Anthony, (gg) dtd

l. n:qo1fryru^finuaslrytdsruorfryru'tdil (arsanilic acid and sodium arsanilate) ld I

ludn:r 5o-loo ppm-

2. n:edtil-lulsr:-d-1sn:06+iluu^a orflryu'n (:-miro-a-hydroxylhenyl arsenic

acia) 1#1uo'st:1 25-50 ppm.

3. n:nf,-luln:tvluu'aorflryfi n (4-nitophenyl arsenic acid)

Overby rrou Frost (34) :tu.11u'jrldldn:oo1f6frn (arsenic acid) rfiorJiurJq.rdor:r

nr:ro6igrn^rlorrorqn:Iqul#ludn:r 66 n'afinirudofilanitJtlo{o'lt4t: rfroor:aoturynqn:

o vuu'jr{uo oau't 12.2 fi afi nillu4a ua u z.z fr aa'niruluilaarrs sioiu

Morrison (35) :tu{1u'jr'lrin:vvr.rovgiru 3-miho-4 hydroxy-phenyl arsenic acid oOfl

rurfir 88 r:Jofrfiud unvriauh,rqjoqilugilidhinJduuu:Jnrillnfin :uduno.tdl:nqfivrutu

Saqrosdunonlri:J:vlrar ts-30 pprn- uastliodriaqtuo$frfi1tlduo,,n, riou*irunsl#

rrnvldiuotrr:fi:J:rsorn{aqrutdunon'lrirflurear a iu durrro"lonuar:rqdruau

#oururn reiu fifiefifi 0.1 ppm. ndrudooon 0.1 ppm. du 0.39 ppm. aoondostilfi

Brugman et. al. (36) :rusrudr'hinrl,.raqndl{ro{6t1:il:urnvrorffifrn lundrruruoott-:lo

rirru siu lsr luiuiil, r,nrfirdu,otuauuurusrnv lorufiunvfiuiaq:osdunon'lrifi s-oiro-

4-hydroxy-phenyl arsenic acid {sfis 25 Lnv SO rrJofrdud Fontenot (37) :1u.11u'jrunsfi1d
9t

5aq:otdunonlrififiar:rqrl:vnouoqj:v6'l 34 ppm. Ftrllroll4l::sdu so nJofrdud rdul
" 

- 
'- , 

- 
- ;o, u2t9-----,---er,l-re9f--^----d---

runuulu 198 ?u rras 121 iu sirunsufiiornfilrfl[nvldiuorrl:vtltJrJ?fl8:o{ilunon"lfi
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miln1u?::0lRt5lJ / l4"lildra dgudlor

:J:yno:lrauulu 5 iu rsnral:illdnnrll{lundrrurdotfius o.tg ppm ttdulil rdod|v o.azl

ppm. Calvert rtas Smift (38) :rulru'jrlnulfifiu4a'lrin:vvrsrt#lfiar:ur4 18 ppm' lnnv

ldruo..,rn* rnduiunv 40 il^aa^fliil uoirfioqluriruiloc'tilil:Jiliruruar:rqtfiundulu
I

xJ1Uil

z.r.s.3 orrJfrfi:uv

ur:Jfrfiauv (antibiotic) ttaso'11415td;ru (feed additive) ldrfiorvl*ru:J:sfivrfi

nrnnr:t#o,nr, ,,undoil:silffeortr1t webb ttau Fontenot (39) :rusru'jr'lddr'lu1t'laelr'l

dxrosgrilq'firuvluiaq:oldunonTri nuurtlruu^6fiu (pennicillin) naotvto:tlryeta^u

(chlotetracycline) oondlmn:llryna^il (oxfletacy-clin) fiIoritlfiu (neomycin) filrirrufin:rfiu

(zinc bacitracin) nndr.:oqjluiaq:osdunon'lri rdorjrrurnrauu'ln',rduottnslu:caltl 25

rrau 50 p1ofrdud duou',u 121 rrns n8 iu md'rnrnrful#otrr:fihifiiaq:oldunon1ri

:J:ynourflur?n1u1u s iu ruanrflR'r:ert?0etr1flililnaotvtn:r'lrynfiunnr{xoqjrJ:viltal 0.04

pp-. fi'furiuuinar'lst Elmr:nd er al. (40) :rulru'irfl:?0ilUnaolvln:t1ryna^u 14 ppm. lu

uulo,rfu du,#u*d.uurur:rj:vnoildaunnorsrvr:tolrynfiu zo fraa^niu til'ttiu r'rn'sornhi'ur

:J fr fi ':u r n aru{ufl il'jrlurynfi rir uoonilrfi : vsTu urrJ g^fi ru va oral ril dotfi u{ 0.34 ppm. rtaY

s0 nJofrdudroror:Jg^fieuyovanrud:nrulu zoiufigont4fi 280c uono''ntiunautnttr
ulunn'uluryalnorqqrfluqaralrifivrrlfi'lnrnruaor.irunrrrupt'ulutitii pH rflurix

z.r.s.  aoflilu

fl o I riu n r : ldao fll u 1 u o r n r : dn {fis'hi rfl u fi u' u ru ru r n fn si.: riu so fl il u 1 u
gt 1'''-' o---'-- luaofluuornsTrdn{or drfirj?urordosrurn ouurnurinrsoi?tilu{nde'r?6Y?u [14su0vrrj

giu aofluillodlnlou (estrogen) rtoulo:tou (androgen) d.rrJ:sfivrfinmclo.:sof]ruuturir

uilu ryu o, q nd raru: sn'i1{fl rJ ?u nt:rirl#tr#t
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rr-o fi srifl ur d'o tlil rin ordowl'n n rn.rt.ovrnIulaid,nu',rau,otuor:r{surminarns) / t 5

2.r.s.s urrirffnfrorgfir

Bhattacharya u6 u Taylor (4 1 ) : 1 u,r lu'hfl o uiu nr:ldar:rnfi n'lf]nn oFtuel

rnpr'laln:nrfiou (chlorinated hydrocarbon) tunr:tnun:n::ilrfunna{ri1fl virlfirJ?rurar

nndxroqar:parirdasrn{ :yer'lllJo{urtitfrn#orgn^rfis-utJoill#filurdouas'lcjlilrfiu 0.05 ppm.

rrnsluuruJ1irfiu o.oz ppm. El-Sabban et. at. (42) 51u{1u'j1:sdltos66fi (dichlordiphenyl

trichloroethane) fiurnu (lindane) ttoaoiu (aldrin) 6pr?u (diedrin) tUllnlnno (heptachlor)

r6onaoiurilsrrern'lulo:nrfroudvi.rr,tlsrfivrulultfulirrarndstosttnsdo,duod'ruu,n',,

rJ:vnorrya'lri tirLunun{rufidrrsdrunrnfraut6osvriogr5uunnoixtiuodrs'hifiu-udrriqntl

afifi rEiurdurfi:Jfi Fonrenor (37) r1u.r1u'irrfiorfrun:aoiaq:0.:dunon'lrirfiorarrJirursrddfi

ruaefla^flr1a66fr vlu'jrfi,filil?uil1ntfiu{ 0.595 ppm. rrdufll:ririaop:ordunoolridhJna:rtu

uln,r,duu,rnstudn:r zs uas 50 r:Jofrduoi ovohinunt:asaruclolfidfiludunio'lcrfiu

u?nru1fl#udsaqrJld"jrr.rndydilflotar:tnfin:Rnno?tuetrflnlalnnrfuou lilriohi'rfio

il iy m rlu n r: ri r rya dn {rfi o du 1 n du ru rtdlfl u o rr'r r: frn {

2.r.5.6 lausurin

yr o u r 
q s fi ra? ru 1 u o r r r : qn : rff o :J iu rl q s rJ : v d^vr fr n r n 1 u n r : 1 do r ra r : fn n c 1 #

tugrJnorlgJofdafl{n (copper sulfate) norJnJofoonlryd (copper oxide) norJr:Jof

nrfuorust (copper carbonate) uasnoiltrlofnaol:d (copper chloride) Iqul#:sdu 50-375

ppm. s-ro r:Jofrdudcro,ryrosuonqnqer6rur{r1{1uir.rnrudfl{riaudrr6oorqnduoonrurfi:.t

q001:u (Bhatiacharya [[oU Taylor, (41)) Doyle et. al. (41.) :1u.:1u'i1:vohttoofiuru

(cadmium) tuorrr: ts-66 pprn finalunr:nnqudnuatv (performance) to{ttnv usifi

:srTl S pprn. 'ldfinarionr:tlitgt6illslflo.:rtf'ls Mills t[6u Dalgamo @4 :rulru'jr:cg'u

rrnnrfiuil fifladorunrlufidrurs.rvro.ruo.:dorfiruttnoffiuru1uolfi't:01f1 0.7 ppm. tflu tz.:

ppm. 0v fi ruarirl#vrotrtn{u?t?otdilana{
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h'lnro asrrrrcrt nun?il1:rflnrtrJ / l6

2.1.5.7 ilnnl?svn{o',Inlfl

lun:fificril?un1:rfl6uilryadori rvraol#tfluri?uil:vnoilorflr:dsl{ lilfi

rJ:sfivrfinrilil1n?{o ovriohflrfioflig?,rrduTd rdu rfiqnaAudu'hifir:J:sasriuavrjunaau:in

^ 
j" v 1n9 oclg,ra q 4 ?--d/i a dJt ---s-Q-?rriqliluytil1{ail1n0{:?ilnu tiil1n "l lilt?llnnf]l:firJfl illaun:uuoud1:o1lYr:u9r1{ 6] vll t?r

rn^nrrfi'ryfirfluc{1n4E1ro{nnau rsu uoilIiltfiu laln:rouda1v'16 ftryatogen sulfide) ntfuou

ry-o u u o n'lvr{ (carbon monoxide) d.rdrfi rJ?rurotilrfl 1 n rrfl u du n :r udo:suu n r ulofl or dn {
rirl#dsrieiouuoa{luasflfistanns seluer et. al. (45) orilr:dsrififiriau:J:snoutorryadn{

rinorfiflryra116o.:{u d.:rinrfisrturir{snnu#r il$r uasg.r6tlro1t41: drfi{ulurJiil1ililln al

ovdrtr?ol,ri:frnfiuu:r nrrruilrfiuaprar

drurn (14)

z.z rJardlu @ish meal)

dsr{fiurlouns uav{fir.rrufidrd:un':rruurn

drnarrunsn uu (46)nrirlir rJar:Jurfluorfir:orndniiildtiururnfiqnluqoralilflr:rl

orrr:dsr{ il:vrnslnufinr:fiu:JarnsraillfluasrJ?rurar:Jn.'idfru16'tltrilr0r 40 ujofrdud
d4 r in r i qrrdr r ' qy t io vt s rllruuunrr run4u'ruyr0sldrfluorrar:nu rjarrjufirirorn:Jattr60 rsrila'ru rutln0uu rdl#rflu

ornr:dsr{lu:J:vrmeuaveiq'ilrililrusirril:srvrsrflu,ilru':ururnqnfl rJar:Jufinfisrlu:J:vryrs
14 | q rdr r d j.l 3 - It E 4 q lqg 4;-- ! - r qgad
tmud?u t?riullJuila1flu1olanmilullllJlJou oylJu0{ tu tlrfl::u?!ogtultju0oR ilst0u [,t?Iou

/ s o 6l th!, ! | t I

rurir lqun:rdr1r{16rJarfifiI:J:6urfirn'hrurn:gru :JarrJufi6uavfirirfu:Jar{lururn:grurv

dorfr}J:fiuqori.ruui ss nJofrdud duhJoun'.r os r:Jofidud nforurnn'ir }J:fiutorilarrJu

fiqarnrvrq.rn'irl:J:6uornfrsrisfioduqnrfin rJarrJufiunarduruuasyloar{oiaq.rrurn uon

orndf,sfi?nril'ufi tz oqjrurndau rrulsodr.:0.rdruiuldlfluornr:lriuavqn: r.farrJulu

sixil:vrvrRovfitlsre,otfiuloririourionrugou fiI:J:fiu:eru:J:vrurar es r:Jofidusi lersd? r
hJrJarrJuosfiladu nrvr'lrJofiu uacfl?ilInuduoqiqs rurursdruiuldnaruorn:fifinrn

nrf;nii'rgn^ulqurnilrv{relnn uimqfioqirJ:vrurar zt uJofrdus{ leurnillu ca Ca uJofrdudt

pt:.s r:Jofr.fusf) uayfiudrropJdndouoiu 1 6nnarusr'::'ril#{ Fe rrau rvln rfluuudsfifi
f4-ds6sdssr6!-o166r?nriluilurn tnurqflrs ii tz In6u uavI:Irrdaiu uono'rf'rlJU{rl?{?ndlrs?ur0:gllreru

lntif;n;utug:J enimal Protein Factor : epp :JarrJuldrurntr.
I o - - l& E r o r

ri r ru r n rir ra :-u qndor {rfi ul6os riru ln qjovl#luorrr: dsrS€iou

:JarrJuldrurntudsrin:srursrdur unvfr r;ar

d.r6'ornr:}J:6u uau

Essential amino acia fr4trflulr.:dr Inutsflrsunsftrflusirn:r{un'tloirXtot^ulordrue{nfloll
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riar fi srir srfio um rin urdurut?n a rn.u.0vroIuIa6fi rHilrcanrdonr:r{eturniilur fit) | 17

ApF 1n { fi qn : 01r4 l:tfiJarrJufi s r s uJoftdusf ludoriorqltnfi dolnr:I:J:6ur1oua.:0101d

rJnllurfien s r:Jofrdusi uriturierqor#rucrosor?n:dor{1u nvTrifinr:hf:JarrJurau vild

rflumqrunnr{lf,:usfl'o fio dnilunnrddo.:nr:I:J:fiururn luorr.rr:du r i,itfhJuorfis.:

oqjud': unr6nil:ynr:nraorflnnaau firo{ilarilutuorfir:fini iduuddusr{ru'lfisr{sludnid

rird'rhi'uruunvl#'lddru usidr,firrfludo.:ldn'r:lddrn'ir s njofrdupi drraiudstir6"u.tduo

filsrud':arrur:n?.:rn:ryrin:nosru^luuasl':nril^ufi Iouolduqfiuvr6-d:JnrrludtfinarrudrrTq

usidqirdsrrodo.:rvldir:J:ylssfnrnrJar{Jutuu.iudtro; uns APF d.u,nquiul.n9u,r',60

rsr^r il n n| u t rfl,uri fin irdu ldo.r fi : s dt ki rfi u s nJ o fi6u dt o { o I 14'l :

2.2.1 rJar{lulurhvmsnlnsluodorrnisorrruqarnrrnrlsid'sfi

l. rJarilurdru rflunr:drtorrJaroTarfinlo^l ilrkirnf;onrnu#sud:dlufiI:J:6u

ao-a: nJofi6ud fiqurirnrrorrr:siodfl{n:srilrsrdu:#oun'ir:JnrrJusfitdu 1 rdorornrfisr

n r : n r ff u r?u lu rdu :J n', il n t :J u ryu^o fi : r n't q n fi qn sr e:J : v l t r ta u m r tn tfl u {rua^ot

2. :Jnrilundou dnsaryndru:Jar:Jurdru rfl u:Jard'rrsiurduafiudtfiu fi :Jnrrlu

ndoudrloerdrilnrrulrEirirrnf;oudrqrnu#{ fiI:J:6u +s-+s rilofrdud rn6o g-+ r:Jofrdud

rJnrdldrnrfirurnlurjn'irsu^sru:nrdn#oer nfiuil'ucroqhriuf,rfiogl a:?0do:.Jn?rilusrneirs

roqjnr:Juv{r z su^o'ldlqunr:fiil

3. rJarrJudnldrJardelnqjn'ir dilh?qnudadrrurqrntt#r fiqnrrirorur:q.: \fl
hl:6u ss nJofrfiud hifirnfronraruoqi usirfiqdrn'ir z rfiprdtneirr

4. rJariJudEro'ori'trTu rnllrorJaroi'rh.rqjudruuioudrdrunnrudu'luri', ,ornu.:r?ia?
i ora v I I hi, | ,l 4 o 3 | !, l,l v 4 , 3 I 4 o
frrfr"ttfurJuoqjoon ns'ld:Jnr{Juuaeilo{rflarB':ilridurir"tcrtiutEun'ir drnmrJnr Brfr

}J:6uoqjil:yrJlor go rilofrdud rorinqu#r ri'rurJnrrJudldntrlrau so-oo uJofrdud

ri a u rir n r a rJ a r dr ri r hJ rfi g.,fl , ti'l tJ u r {u fi hJ : fi u zo-so ril o fr6u d

z.z.z ltuxunr:nrh srilar {lu

I sr s fi? hJ 1 u n r : n a' n il a r rJ u o r r r : dn in r t,r 1 u il : v rvr nT vr u #il n v fi
i - ioc, o r r | | og t

rn:0{0n:m tflruan:Jalililog 3 lj:srflvt tgrttfl

ort! - I a a Y 
"z.z.2.r uuulfrrirriumunlruiourryurTou r.r5o:vurrirriu$ou

(hot oil)
v
o

rrnnuu'l

rdo a.rn':rruiou hJ fis rarle or rndot frn: :J : r t, ut n u'.r,drnirtdlud,d d n'rt
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2.2.2.2 ur r tdlo rir hi'n tr ru 9o u ra6o : v :"t I'l o ti't rfl u rnf e I ffn : uu :t

ruiruoiduqurounforf,n:qn rirormnrrru$ou'ldd rJarovqnr$r ldrirluolu:unr:r.lfisl

2.2.2.3 uu u 1#olo n:rru$ou tfl u tn$o.:or:ur?sdruqatu 4n^dr d1ilt: rl

n?r E il n 1 5 e.rfi sr lfi'u rn ilf orio udu oqlfiu {arfi or arrur:n t o'o nduhil#oeR t in f : wru usirfi u

durlurirTr^lflrq,r rrrursdruiu+fuddnriurnvldrilraruq:af rirraiucfunounr:nfinosrtder,i

nlylerluR'rl,rfi z loufiinqo^rrlaraordslduri:Ja.rrflpr ilntrdrtfiu'r unstaurfrrrjnrornls{{1u

r.rfisrritu.forfi1:mvraR:sfloqfroisrqdurfisl:ssruudaosairrfiu.r:Jarl:Jrfil1{1urio:Jarast

rvr^ofirfinrlaranrfio:oiunr:flouulr{cruruRr:Hfin loudrilrr{rrnio.rsTorfludurfin 1 r.rd.:

oloriufi rj'rlrjfi ruuioua.r (cooker) tdnlrudu 80 rb# Ioutdaru?,rtuahur{rrfiodrdsd"r

:Jnrovhlqn'loriur^rrrrnruluilfiouisosfrdnuatrdeurfluaot#u d.rrrn'i'ls#roclfilodl

riruilfonrulurfioor (d.yer) d.rfioqjrJ:rrurar 4-8 qn u#eorqndrufinovfisrvun:rdou

r:Jfionnouunvfiu6orJururoluqjoon rJarrJudldornrirrurrfirl{u#runrfiou::ln:udou

dolil lou:Jarrju t filanirururornilaraorl:srurar + fiIaniru (+e) ornr:frnulrlilnl?I

:JnrrJurfiol#yr:rudrnrrrufiuu:J:torqemrnilarrJulqufior:attornil?ru14{d'r:o114r: trau

e$rrerunr::J:srfiu:sduhJ:6uturJnr:Julorucfrud':odr.rrlnr:JuornI:.:trunfin flfinilnr:Ju
t J ct! s q d t a I tl r € 4 t

drfru{rdul I:rorfir:dni uacu?rri.rfld'nilarilu:rutiounruflumsla naRr:Ttn:rsfinuir
r rt C tv v 6 i o cg eacl eqarnrnilarrlufluoqjriliorqo-rfidrrurlfuavn::rui6lunr:nfifl (Fl'suansluntnfi z)

ilarrflo,ilarufiiriiur,

rgufiailarao

rn6oruErdrilnr

rnie.: Iilr$o r sr n s 16 uEr

otr,d 2 ufiFl.rlr1r?unt:ara'nilatrju (46)
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uior fi nin urdo rlfi rifl srduilfr oa
T vr.l.(rnnIulaidtuu,ttautdonr:niwurn:-norns) / I9

rJgru rarrir.rsrr'ruer: (ss) n6ira'ir rJnrrJuriurfluur,rritlrtr'}J:6uorndflidarArgiiqe,

il:srvrelnud'uJ'r:nr.rn^nrJnrr.luuashicirn'ir z.s uausTuldnruluil:vtmflil:v:lrat t.s ttaudu

firv f,oriroonuusirril:yrne rJnrrjufinfisrldfi z su^anoo rlarrjuiildornnr:o'uilatutlto^u

rflurJatJufiqarnmriou{r.roirfinouuavrJruaruoqjrurn fi}J:6uil:vtrat +s-eo nJofi6uo{ niud
IA

lJU o qjfiurJirurort ost t o uunv tl il:snoudeurrqunatduruasvloavloiarJFrurerriou{rsqs

rJnrilu6nryu'eiluaufluilar:JufildornrJarfitirTrlfirJuaffourJursiu :Jnr:JudTdornilar#r

rfi ur ua v :J a r ufl u fi lrJ : 6 u q.r n'j r oo nJ o frdu d (d's t rao s lu n r : t l fi s)

jrasttrrair
srr:rsii s uannJirurmlnrusdrs 1 rorilar:Juru'oqatntndt iltuna1{uavq{

udau 
' 
ujofrdud

Insus qarnrrotilartJu

hj:6u so IrJ:fiu ss Irj:fiu oo

IA
n?lilsu

}J:6u

'luiu
AE

IUO IU

rdr

uflar6uu

v'lsavloia

na'wru:rru (kcal.lkg.)

10.0

49.t

8.0

s5.0

8.0

1.0

26.0

7.7

3.8

2,948

8.0

60.0

10.0

19.0

5.0

3.0

2,950

(s+1
4
vm'l
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z.n nrflililrslsrrio r nrjar{Ju

rJ?: : au tn v niuv (47) nrill'jrlu'lrifi rira'r rsr^l Isr dr 1ilfi }J :fi u orn

dniedxdu nr:t#rJarrJuodrrd s-ro r:Jofrdupi tveiaul#qunrnotnrr6du 0'1141:tIflil

osldrJar{luurnr4iorlouduoqjriu:rnluavel0lRr}rcrorilariludu 'l rJarrJu6ofiqornrnd

rJarrlufi'lolodu lrnril^ufieirs 1 unvlaorrfiu6qurrn fil:Ilrdniuqs fihnrfiurrns'h

srrfiuddou fiunarfiulrj:sruru + ujofrdud uasdoavloia:J:vrutat z r:Jofrdud- nr:tdon

ldrlnrrJunr:fioqarnrnq.:rfludrrirghin::ldrJnrrJufifirnfiorR'un'jt : r:Jofrdud at:rdl#

rJ a r{J u r.raru lu or u r : n r: o qj: v u'lr t s- r o nJ o fifr u d

James uGtu Harold (s g) nrir:'ir Io ulr-r'l:Jrja rilu fi narlrirfi u rlo un'jr

,durJ, usirieuil:vnorrorlil:6ulurJnrrJuosfirJirurautavE0tRln6n'jrrdo:Ju rfludrir

16o6o1d''irnr:1#:JnrrJutuflsr:orrr:dn{flnossautr{rflurtmristosolaotu^uttasttiltnrfia
I

ru r n n'i r n r : 1 dlu" o :J u 1 u qn : o 1 14 1 i t ta v f,.: fi n : r ru fru urJ : o qi ru r n

Morley (oo) nriraraiuir ruanaoutdornqorarn n::uJ: suoriu o, go

rirl#u#runsunns16unrfiorirrurtdrfluorfir:dnfilnodrsn{r{fl?'r{t rJnrrJuii6nr:firiau

il:cnourlosrnfiohirn^u : uJofrdud :JarrJudfirotndtuu-euasfirsffnrflu:JnrrJuqarortrd't

nr:flfinilarilurfionr:drdeurr1ouirnarruduovfirhflqarnrn6ndldorJu ri'ruil:cnouto.l

rJnriluqarnrn6na:oqj:vrirr ss-oo r:Jofi6ud uasrfluumd.rfiaru:;:efto.:n:oosru^Iutrnv

'hnrfiufi tz

2.3 fiuourrua{iuornryaqn:

2.3.t nq6n::ruttasdnsatscJorruouttrunliu

ruru a s iu r o u a r.: hj 1 u fi fi fi n a r ru du ua s fi fi fi o r r r : rfl u ar : 6u vri d rdu 
ry 

a dor i
r rJsuri ocfisiriluourrua{iuil:srJ'rflr 1,200 dr (s) hiflneontfluruoun'uryaqn:firird.r

urinnirrfioro?qrdlfi (ldr':ar s iu) finaruoonhJurr?r:arfiu#rn'jr ud'rtn'ulntfludnud

ludqnfirvnarurfluuruariusirr6ili0 (rT.:uasr.:1unrnfi t) tfluflrilsfrl:nuavriotrq

irnrqoio'hJ
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il0tfln?nolag rfi 1?nslaguilna 1n.!.0nnlula6d,nurrarduorrn'surn:-norn:)lzt

ia6a@
Rrfln 3 uHu4iluft9r{?{0:s?srfl o{uila{?u

14uouro{urunriufi fir1?uaufidnsilsr€sauilnrunrsdrufa riaufiruihulil

fitr 'lilfir-e (dquesr.rlunrrfi 4)

?t{ 1
!U

a1r

nilrd l dnsilstfuourrua{iu drur: (e)

2.3.2 fllr[1r1s14uoillila{iu01n{aqn:
't

:J:c6il q1:J:vnr: (48) nrira'irnr:t?t1s14uou{aqn:rdu.rrlar, tflo, lri
t' norirorrr:ld so uJofrdusi Isrh'ld:rnrd louagruflurio:Judsdtun{tsunvurrdruas :

Hn: q{r so rryufirilsr: druuunqrud:oua'rnrdrnsflrdoflocriurirFluudrrir4aqn:rur1cinr

ld s-rz f:lrus

d'rruou s iu

luriorJu
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trfluurrJ:sulal r0 rsufiriln: udersl^ilrirr{'l'l:JrJ:vlrnr t n:sflos dutrtiltltturu to n'ir

a^n: firnr:nuryaqn:rTrrir hflr{rtiu dranrn6'rnriraoqjluanrnfiravrutnrfiu'hJuavrflufi

dunuunuourunriurfluotjxrrn rruas{unvl:Jnoiluavar.r'hirurnn'irryaqn:fifia'nuarr 1il

rio urfl un cr il s rd u'r rYu iu sio u fi fi r rj o si o l:J lu dnu er v 16 u arTu o u n : r iu fi I 1 #ri r ry n qn : ru r

rrri{nd{oon tflu z riodsfinariluurrioasil:srJlar s rryusr^riln: nr:frRr:rnfiulsruldn:rel

fionrdniisiod:udrutfiovdruh?ryaqn: unnrflu#ourdn 1 arirraruounsrflunr:nfinndr:sT:

t:Jrur do*uuuryuqn:rir.ruilnu',ontu riaunr:rfir'hjqjurrnorrfiuluiufi s-7 rdrornnr:

rnrcleudrqaqn:hJ'r1{uuavuR:sarofilddouc?rrrosl:.rf,qhrfiarsoqjru:orfiud'''nrlodu

qaqn:l:Jrur ngourorryaqn:uunl{ sir{firn rfl:rvu'frufluorruuu,duoEjfitnud':nssoulr

asdrurirrsraonl?ar uasnnn.:lu:nr{uuionrsus:orinuf,lirhjrdu.:ilar, rflsr, 'lrildrau

uoflrJ lnor:qr::or (4g) ldnrir':drdunounl:rlns?ruou{aqn: lqunr:d1{aqn:

rutnrarutTufriliorssorflr:ludsr:rrfrutsiotrfiorflunr:rliuqarr4ru'1urynqn:l#rururs

urinr::t'ldtoqruariu IErunrsuvfitd:0.:iuriuovldn:seourJru drorerru',rn:suru

o.lt dudfiogjlu4aqn:1#rfiorqnnr4ru^finnrrverudoti t 5u fi0yld'nuoufirfludreiou das
a € s d A q dr - A , 3 ioc, et a e

Rr;rCI:Gurenl rsrrsrrumrossr'er.ruourfluiufi 6 il0.:n1:rn'ru qir.rdorr.rr:ii1#osdo.:fior',udu

rioudqn danuou'hjuoroqjtufiduuav rn:rs'irovr{rcjiudnu6'iuii 7 1ro.:n1:rv{1sr4uou

ovto?qtn^:.rIsr16ilfi uasngorfiosrflud'nud ria.:drsrtr?orur:sr'aruou rn:'rs14uou0sn'ru

tf, uo'n4'rroonrfi a'oud'hriurraylil:6urvirrfu

UsUfru aru4:oia.rri (so) nrira'irdrrirryaqn:ilrar.:fildu,ffu ,nlrnuou ?,ruouos

tn'nuitaotclou 1 nrio.trvirtiu usituuir'r0lcirunarstosnrio.:oy'hjfinuou ,*r'rr,.arfiryu

qn:fr:rfiunurrfiu'hlovr[rbflrfisrufra donuuuororduo{hi16' dsldfinr:rJirrJE.rlnulffi

orlod uouoryaqn:l#16u:lail ofiu d.r osldaradrfl uodrsilrn

turu ar iu ne :rfl u ry a qn : 1 u r s 1 drua 6 ru r n

Iourynqn:fi drrurrnrvruou

2.3.3 q ar rirnr.r In susfl o.r fi lJ ou uruariu o rn{nqn:

uaaffunf uasflors (z) nrdrruourrua.:iurflufiuoufififluto riou{rr

lnqj fin'rruulr,o6o e.g fiafirrusr: iirsTadflrroufrsfiniurflusTrdouflo.rrruasiur?ruuns

uru a.: iu fir rfi uafi n r : roirg rn'r lor rf rru r n In u': r r 
nhi 

l{n 9.r 500- 1,200 T,lo{
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nierfi'nin sra'o ul rin orduru n a rn.l.(rn n Iu Inid tr't r'tt al,tt"u o r: fiomn itr or n: ) / zl

n rh94 J .---- - v 4 | I I --.4.--
[[aso't0?'l{t"tri"t60=l L0-12 nt{ sltfiuouilila{?ilrJf]fln'lvll{101fi1:fioul'l{q{il5'lu{11lYl1{N

drusirsil:srvrauu'irfiqorrirlndrfiu.r:Jar:Ju IeufiJil:6u s9-60 nJofrdud rtei:lu{tunru

lurJ:smnnu'jrfi:vd'uI:J:6urfiw +s r:Jofrdud d.rrdorfiuuqarrilvtl{orrt:oslndtdutfiu

nrnd'rrnfio.:afiedrfu urifiqarnrudn'irruaororRfin:nosru^Iufi'firtfluuav'ltriuqsn'h

2.3.4 nr:tdnuouurualiuornryaqn:rflueiruil:vnouorflr:dn{

uenf,uvrf uaunols (2) ldrirnr:f,nsrnr:lduuousTnuduuasiuurfli:Ju

vf euryf uflrndern6o.:afisrrilriuluulnr:lrihi loulduil.:nr:vronostillri 2 ffiuv daufiufio

:suslrilcirf,n 0-3 drJnrri unvurj'lrihl orq ts-zs dilord :rusrunr:noaoslu:vus'lrihi

rdn 0-3 d:Jnrd louuoiavnrjru'ldirorrrsmnao{qsr:sirs r d.:d qttd r orur:qnlri'H

rsucfi r fi:sdu}J zdu zt njofrfiud 6fluqor:narqru) qot:lil:fiuornntndanrfrolafipr

rirfutu:sdu 60, 80, uas 100 njofrfiudflrruiirrTu losfi:sduTrj:fiu zr njefrfiud rdu

16uariunaoqRl:flnno{l#rilrasorr,rr:16rufi riuvr'nrirr,nint?uduuassraonfl'r:noao{r:?rJ

r{uu'rn'''tdfiilnaoa0u o'n:rnr:nrutosqnlri r.rnflr:mqnosnrdtdsr:tnr:roicgrdulnlo'l

qnlrilrirndusiod'aii16'iuorur:firirrvi'tf,u 2.28, 2.20, 2.36 $av,2.4s nrrrudrdeyuaor}flrfiu
r o io9 - & 4 q 9t-- -^ .-t 4d I qy

?'r:sFrrJyr rs?ruouurua{?ilyrouymflrRarrfiaooslu:sd'u 60 nJ05t9trugr0v tr4dtJ::fiR'tlttfit:

r.rfiorqnlri'hi6iiqn ,ruro'.rr,**urssiunr:lduuouuruariuurflsrJuluqn:01fi'r:0srfirhi'qnlrifi
t9

d rJ : : o R 1 Tr n r : fl fi n do u a s u ei hi t t n n si r t fru m r { a€l^sr^

urinsTr r fiIan:-ru tosqnlrifirirrvirril 14.6, t1.4,

oa',,clao
dlr{: ]J91 lJ4Ufl 1:n1il?Ol9r Ofll:[1IilU 1

tt.z uas u.0 rllvrenilrirdu usi'Iil

rqneirrfiunrrdo'fi nr:1#ruoudnuduruariuluqot:otrr:fifir.rnfirt#du4urirorrr:anat

odr{fifudrrTqvrrafi6

5lu{lur.rnnr:moaoslu:susurilrihiorq ts-zs ffiJa'ni uoiarnrjrutdiuorur:drmiu
h fl,r t u rCa qgt u I e s | 4 tt

rfl lfl:uuc rlJyrruRlr r#n uousr'nuduruariuyrnuvruhJ:fiu01nRlnCI'?nrfisrafinrirriulu:cFTu

0, 60, 80 uas ro r:Jofrdusi Inul#fi:co'ulil:6u tz njofrfiud firnr:t]ufr'n:sust?a'l

si.r,,ei,tiruvrnao.roul#lcidoo,,:nrirrrin'hjvloqr:n'$ruauhi#.rililnnaonR'l:maao{
q t f- | € a rj I o u t I -- t), ---,-----e--riiln1?i) rj:vdm5nrnfl1:[:Jauilo1?11tst001il?utlj l2 Tlo{ ttavauuunlsr.lasl

(18-2s

,{aR1:

nnao{r1r1l'irorqnr:6r'hi nruudsnr:1#orur:nnaortvirrir t7, 20, 18 uns gz nrildra':J
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uasn^orflu rJ:sfivrfrnrnnr:t#orr,rr:sionr:hi^ld tz rrlor rvirti:t 5.1, 3.5, 3.4 LLa:- 6.9

srr:Jiira'u uasnl#rfiu'irnr:1r?ruoudnudrnra.:iumoumu}J:6utrnnrnfiaru6orlu:vd:t

eo r:Jofrdud ovh?aru::oRrnRl:Frfiflro.:urilrildfiiiqo usinr:rfiri:sdlnr:tdr.ruoudnud

urua.:iuluqn:o'rfl150srir1#4ru::nnrilRr:flfinto.rrnjlrilci6fiqor usinr:tfril:so'unr:ld

ruourinudurunriuluqnsorfir:0urirhflaru::oR'rfln'r:na'nto.ruillrilqjnnnuriurdu:rirlri

'hi:susrdn dr:,rirdu4urirorrnr:siont:1#ruaatfinhi rz vlot tortnilrilcifirirrdrti:r g3.t6,

20.r8, 20.8 ttas 37.61 urmnriliirdil 6'srfunr:lduuoud'nuduilasiuvreruvrulrj:6uorn

nrndrrufrorlu:sdu 60 rras ao r:Jofrdudosfi:sdu roo uJofrdud fidu4uq.rfiqouor:rr

uri lri l#td dr un s fi ,i r u e u #o u n'j r n r : duu d,l uo'', n'',, qr, 6u 1

2.4 nrudsl{'lrin:vnq
! hr la q J

nr:rduq lrin:smsfr rfl unr:as4ulu: suvdu uast#ruanorumul$rn'irnr:
! q / e j a I br dar C I o hr C
tnu{cln?$u9tou dl ttasoulnqEto{o1s1lfl'l5tau{ tnn:uvt{RilqTl{tvtrtoil td t?rt5ls lflf]:syt{yl

r:rr.r6srlduonornrcrfionr:rFlnnnrutu:J:srvrsudr r:rfrsri.rhJdrfiilrulunarnsir{il:sryrR

ld6nd:u nmrdu.:lrin:synrsdrrf od'rs6iliolilriu duoqi'ilil{rdu{osdssfinrrrufnrrru

,$rurqnoarunr: f,ndsri hir{ionriru finrrruof.rloo?{f,irasfluluuru1nrrrufeqjraruo

2.4.t nr:nnqnlri ururudr nr:rdu.:qrJ:vnttil:sil.rrJqnlrilu:vus t-g dilnr?i

ru : n n o { o l q o s do'r 1 #n a r ru o :L { u rdur q l t?6 rdo 1 #q n lri ro'u ln ua s ud { u:.: (7)

A I q laq 4.-, r r a C t J I t
lJ'lugru lyr?1:Ru?rtytnu (7) nal??l n?5l9r:urJdolumqiln:or o'n41: ill n?1ilouqu

I httqgt 9 r u I d 1o-o- J
uasfl?1ildsolostl{ 61 l? t?ry{:oilnouQR tRilln{lrasn?5ilailflo(ru

r n t 4. I r A fl'yy tnyia rR. riouqnTrirurfi.rolo.r{urniornnh{5su"t6frrduriouila10 1 #ah.r :oouurilo'jr
r A r d 9 q C orr.l ct rt e, ,r e '

{urn?ornarru{urEuufou or:'roiaq:o.:fiuh{Guuiorr :Jfrudeun:ualuflion5saoufirirfi

"lu,oduo 
oo t#n$oruriou rorlriarnn na:ftflurrJq^fi:u sasnrstirt*'nu 3 iuu:n

n. rf,ufi idlciqn lria q nn risrlfi'fi udr fi u orur: noqn'ldfi or qrurniudud.rrio u 1
ie'eraou:rsorrr:uay51sil'rrrl{luaruis tu t-z Sou:noroTrJ:u{r'rl?ra uofiulr 1 l#qn

ura a
tfl0nflu
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oiJ ' , - ^ -.r-- - .i^q-y--r4-Jur^!-r.n. n?:ilfrriuqs r {or fiurol "l rfx z-r {or t1frslunfl rn-o"l#qn"[ri"[rivitlnatru

ouqjuuarluiudoilrriorr "t rdou?ir{:r?5uau z+ {nii#udld,fiuuttu a 3-7 iuu:ndrrflu

r2alolnrf,hirur:ld g Sutt:nfino

{. do s fl o un : r o inu r n e rru o u ej u l#rjo uo 9o ii qt It urn n r s'ia s t? a'l n a'l't rl"u

0. nourfiruorur:rJul#ogjtu:sd'u 1/31t0,{lfi?'lilf;nclo{:rttailo otittsl'ilni.:avrutn 1

lriovrfurnqquJar

n. odrrdusqnlrififiorqsirsfi'urfiun'jr t orvt^ofl{:'rrufiutn:rvlridrln{osilunld

sirr6nlu$fllsfiuorrr:

2.4.2 qoruqfi (Temperature)

,d u o r u o o r'l ru 0 r { u rfl u rio s fi fi n l ru dr dcg ru r n tio dtdu o o't o'j r l ri u a n dhj fi

,,r.iu',ou,,rdr,.:quavt#n'rrruorqjurun^ouurilriidflr'hjrot drqnlrildirnrrruou{uTrirfiuwo

n r : lds m r : du uJ f, os u r n,rsu

rn:rsdoufirundwrurfioa#rsn:rruou{u}fluridrnrusiodrudunarrumuratdu nr:fiqarrqfi

qsrfiutrJfirirt#rfionrarfiutdnofiuqeru4n'ddtrn'u1rJ tf.rd,u:rv'ir d'rqanr4n'qufiuhJ rflu

narirtr{qnlrilnfirun:sunt, rduoornqn'lrifiuormr:tlouar nrrugoutordr{nru:su'ruoon

'ld'urn:J:snouti:rcJilsfiornrs#oufirhi'qnTrifiuti'tu'tnn'u fiuorur:aotal travtfinnlrutniusr

'16' uavdrqarr4l^qsfiosiofiurflunalu'ru 1 orrirl#qntrifiornr:qoor:v6otiudrfifinua$

rrfiouI:ndrlr uastfl unnrirl#qntrisrru'ld (dsuan.:lunt:rlfi e)

" 
rrlod 6 r rder { g 0r fi 4ru^Io urJ n 6d n o ru ru rv fii n ar ru dos n r: t o t'lri n : v vt s

orq'lritffrJsrr#l qoruqfi rfl uocsrr,hr:u'la C rl
o1 4A

d1j9r11.tYt t
st lA
diln'mn 2

d:Jordfi g

90-95 
0F

8s-e0 h
g0-85 0F

firur : (7)
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qaruQil'fiflorflilrudriliulunr:nnqnlrifrrdusoroovdosd'rrnqqn'lriloruqn'r:fl:s01rJ
h r 6tY A -:il0{Qn rnfl 'lu [nrn:o{fl fl o{u

f,nlilqn'lriflur: qn'lriosuourlilniuoqjldurfornnfidfiodu or4rlfiiln:srv,r'rs n?:
€A/i

tnilqaril4riflo{rn:o{Rn

anrnqn'lri#ourfiul:J qn'lriovufiououuo,oiurnnl:Joqjfioriudriuon drrJrnnr.:iln

fi'ou n::crqruiiriunnl#hrrddu ,,uruo,odu,nnl#4sdundrrfiru rrnfi.r$ou6ndo.rflr,oduooo

antnfi aruIn:n qnlrinv:rrufiurfl un:sqRuonrniosnnryrulorryunuo., na:fl o.rfiu hi}?

nruIn:nr{r1d

anrnqn'lrin:corurflursn{xrirrarlslrnfo.rnnuae{t#r#u'irqanr4r^vron4rl'1v
q v ltto J

cTl?r::Jqn tfl tulrotur.ru
9tI

z.q.z attuto.rnr:fi ufi tu nr:rd u{ lrin:cvr.r
tglaidtq

q q n t n oio n rrru 6o r n r : fr u fr n r : rd ur il n :rll un n si r n'u u a r uo d il Q,s2) r.du n aril sr a

eaE4sti"roordi&
ttasn?'lutlufloiltt6T.:, EfilfiQu, n?1ilsulta3d{rt?aaoilgtl{ 1 9r{iloytfilnnoililvtf]'t:tau{ttau

nr:rniqrfirlnd{uans'l{tuqr:r{fi 7, 8 uas q nrudrdu

"rrrod 
z dufinr:rduslrin:yyrsluqqgou (n.n-n.n.) 3s 

0 c duhj

(53)

cvcllo
lJ 1?rufl rnausrosle (n.n)

'fi r uru'lrildr/n1:1{nJer:
o Ulq | 4
fllU?U tn tfigun{rila0

9logr?/9t151{til9r:

r.so dul:J

1.60-1.89

1.40-1.59

t.20-r.39

1.00-1.19

0.80-0.99

7.0-7.s

7.5-8.0

8.0-8.5

9.0-9.5

10.0-10.5

11.0-11.5

6.7-7.2

7.2-7.7

7.7-8.2

8.7-9.2

9.8-10.2

10.8-11.3
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'ef r:lrd s dufi nr:rdw1rin:svr.:luqqr.lu (d.n-q.n.) 2s440 c

(53)

efrrr{d g duiinr:rdrr.:lrin:vvr.:luqqmut: (?I.u.-il.n.) rs-240 c

: (53)

2.4.4 nr:,il'onr:rfiuafi'unr:t#ornt:tu'lrin:vvn (s4)

o. dltflulnt:fiionrnorfir: (1 nrnrioqntlri too sr'e) riruldkierrar:l#qn
,! tv

R9l{ttgt?utt:fl

r. lu n:tfi ldfi h?ornr:dnlunG rfroqnlriorq s-7 iu dtFrufiuoril'r: 01n

ri ril rinrnfr usiod'r (n.n) d r u ru lrilsTr/fl 'r: r{ rila : o Utq | 4
0'llt?il tft t14 flJn{r?,laoq

lv
9lo9t?/9r1:1{[tJgr:

1.90
4
flu1:J

1.60-1.89

1.40-1.59

t.20-r.39

1.00-1.19

0.80-0.99

7.5-8.0

8.0-8.5

9.0-9.5

10.5-11.0

11.5-12.0

t2.5-r3.0

,7.2-7.6

7.7.&2

8.7-9.2

10.0-r0.7

LL.2-t1.7

t2.3-t2.7

3

ri rr,nin rn fi usi oer-a (n. n) 6 ru au'lrildr/fl 'l: 1{rtJer 5 6 ruau'lrih,r qjn.: rn6o

sioeTaar:r{riler:

1.90
4
ltu1il

1.60-1.89

r.40-1.59

r.20-t.39

1.00-1.19

0.80-0.99

8.5-9.0

9.0-9.5

10.5-11.0

11.5-12.0

t2.5-13.0

13.5-14.0

8.1-8.6

8.6-9.1

10.1-10.6

tt.2-11.6

12.2-t2.7

13.2.t3.7

:rsotur:'ldriou 6l rororgro'r?n:oon
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n . rJ iu u n fi t d'o r n r : q.r dr fi n a rio u rdo q n 1 rf lor du I sr s 1 #r u u u, n u o fi I #
o rur: o qj4.r :ssTr uds'lri

{. 01141:Qnlri:susrt:nnr:rfl uornr:{f uraforfl urfi nunnrdn I lueia{ z
drjnrriu:n rsuvdo{ n.r:rflurfisr

o. nr:tri'orur:n.::hi'fi ac#oer 1 usiiloun g{

2.4.s narrudornr:rircro{lrin:svn
,9

rirriu'irfinau'$rrflururn hiudorur:rfronr:roiqrfiulsr unsnr:dr:sfifl
tvt:tciltfioqj1udr.:nrurJvrJuoqjtir no{rfla? sfrsrsir{ 1 frr zo-ao uJofidud qrosrirrrind.l

lrid qrrsnir: vilu zonJo fifi u d du hJ osfi lonldn luq{rilrn ET{uaqs lu n r: xfi r o

ly.f 9) o I v I lntsrr:rsfr I 0 n rr ilsiol n r:drud ay iusio lri t,ooo o':fi qarr 4 n^oir.r riu

alnilr : (55)

2.4.6 rurot:gruradurirrnrin, dn:rRr:unRrrfouayo'sr:rn1:er1u ror'lrin:svroid,duo

lurj:srvrslr,u d.:uaro'l51unr:r.:fi t r

ffiJatd

tooc (soor) zto c(zoor) 320 c (9ooF)

an: gr0fluRaaou nn: glorluRaaou nn: glod[[Ranou

I

2

3

4

5

6

7

8

23

49

64

91

u3

140

r74

189

6

l3

t7

24

30

37

46

56

l'o
luo
I

I el
I

t2l

155

185

216

135

8

t6

24

32

4l

49

57

62

38

r02

208

272

333

390

428

450

10

27

55

72

88

103

113

119
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r.9tt4f 4 o q v A q hl
9n:1{n 11il'lgr5g1UrqAUU114iln,09l:1fl1:rtafllu0rlAVO9r:1n1:9r1UflO{ lflfl:sVl{r

olq
@9
n?ry

o4l
9l?ttiu nnvrvtf,

t 4d 4
tljO:t9ril9l

elffiIu

oa:'tn1:

911U

d:Jnrf ?u
oao

u1?ruf'r9t?

(n.n)

o9r:1
ttd

tlnnluo

ovq
u1fiuR9t?

(n.n)

oa:'l
I4

ttanluo

rirnrinsTa

(n.n;

09t51
tt

A
[[af][lJo

I

2

3

113

l,o
I

l"
l6

t7

18

19

20

2L

22

23

24

25

26

27

0.13

0.17

0.18

0.21

o.24

0.27

0.30

0.33

0.37

0.40

0.4

0.48

0.52

0.56

0.60

0.64

0.69

0.74

0.79

0.84

0.88

0.960

0.993

r.028

1.065

1.101

t.r34

t.172

t.2t3

1.223

t.248

1.273

r.298

t.322

r.349

1.376

t.402

1.426

t.45t

t.476

1.501

1.525

0.13

0.15

0.t7

0.20

0.22

0.25

0.27

0.30

0.34

0.37

0.40

0.43

0.47

0.51

0.54

0.58

0.62

0.66

0.70

0.74

0.79

0.980

1.015

1.053

1.089

r.126

1.163

t.200

t.236

t.251

t.272

1.304

1.330

1.358

r.384

1.4r2

1.438

t.465

1.491

1.518

t.54

r.571

0.13

0.16

0.18

0.21

0.24

0.27

0.30

0.33

0.36

0.40

0.4

0.48

0.51

0.55

0.59

0.63

0.68

0.72

0.77

0.82

0.86

0.961

0.995

1.028

1.063

1.097

1.130

t.166

1.201

1.214

t.240

t.266

r.293

1324

t.346

1.372

1.398

1.424

t.451

1.476

1.504

1.530

1.00

1.08

1.15

r.22

t.29

1.36

1.43

1.50

1.58

1.65

t.72

1.79

1.86

1.93

2.00

2.08

2.15

2.22

2.29

2.36

2.43
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i .i ! - - I q u | ,t
fl r:]{fr 1 1 il 1A :S1UrndUilril il=n, d'n:tnr:ltaflrfrorrauogt:1f]1:9l1ulto{ 

-[nn:eil{ 
(9to)

o1q
utl
a?fl 9t?ttlu nagtlttf,

r ld t
tlJO:tcru9t

?TVEITJ

o9t:1ft1t

9t'lu

&ila'ng ?u
ogv

u1?luf't9l?

(n.n)

o9l:1
I

4
tlnRluo

QVVulilunn?

(n.n)

o9l:1
I4

ttnfrrlJo

oqv
u1fiunn?

(n.n)

o9l:'l
I

A
t[aRluo

4

5

6

7

28

29

30

3l

32

33

34

35

36

37

38

39

40

4t

42

43

M

45

46

47

48

49

50

0.93

0.98

t.04

1.09

1.15

L.2T

t.27

1.32

1.37

1.4

1.50

1.56

1.61

1.68

1.74

1.80

1.86

t.93

r.99

2.05

2.II

2.t7

2.23

1.550

1.558

1.584

1.608

r.633

r.657

1.682

1.708

r.714

T.727

t.745

1.770

t.795

1.817

1.843

1.850

t.877

r.902

r.928

1.953

r.978

2.004

2.007

0.83

0.87

0.92

0.97

1.01

1.06

1.10

1.15

t.20

1.25

1.30

r.34

1.39

1.4

1.49

1.54

1.58

t.63

1.68

r.73

t.78

r.82

t.87

1.598

1.608

t.634

t.662

1.688

t.751

t.740

1.769

t.777

1.785

1.8t2

1.836

1.863

1.888

r.916

1.922

t.949

r.977

2.003

2.031

2.056

2.084

2.090

0.92

0.97

r.02

1.07

1.13

1.18

t.23

t.28

1.35

t.40

r.45

1.51

r.57

1.62

1.68

r.73

1.80

1.85

1.90

1.96

2.02

2,.08

2.13

1.556

1.565

1.589

1.163

1.639

1.664

1.689

t.7tt

r.720

t.726

1..750

1.774

1.797

t.821

t.847

1.854

1.878

1.904

1.930

1.956

1.979

2.005

2.010

2.50

2.58

2.65

2.72

2.79

2.86

2.93

3.00

3.08

3.15

3.22

3.29

3.36

3.43

3.50

3.58

3.65

3.72

3.79

3.86

3.93

4.00

4.08

Copyright by Mahidol University



u8lann?n0'tn0 !?t't?yt01nolJ?tna rvr.u.(nnIula6drilulcaurfi onr:fiourn:-uorn:) / 3 t

tr9ttt4l d o s v A . v lll t .lgt'tfl{n 11 il19t:stutaaejUlfiuR, oa:1nlttrafttuoltasogl:'ln1:91'lulo{ tnn:uvht (9to)

2.4.7 nr:firindulunr:r#rlriflnqriud,firrflud'owirinfiuito,rfiul:nunrq otir.r

druuasosdoqf,o:tl lil:uR:iln'r:li1{ndufi 6uasrilil1udrr0yrfl ui6nr:cfuil1er:rg1ufi rfi ilry

dil unsfiqarrirtunr:fl0.:tiuuacdrf,nl:nfit#rfion:rrurfiuuruuri{rdusTri flprld'irrfluif;nr:

flo.rflul:nlr,rv,r.rs,rodddqn unvqrrfiou'irosrflu?6firJ:sr.rf,n uav6fiqnfiosf,orirldlu
I

anrunr:ilo1riufi

o dr l: fi 6 nr : l#in Gu u'l 0 0 90 6 fi 
^a 

rfi r hilri d rfi r in fi u rfl u I: n ldrh qn fi o u fiu 6.r fi r

l#finr:lvrudrindufildhit#nrrru{'ruI:n usinril{orfinoi.:uda {nduru'ldflo.rriuI:n'ld too

ruJofrdud r'tuti{rdoulrici'ruurnrchlodu rfiulusifirt#IonrafiosrfluI:nao#osns,virrfu

oiqdufl6'.tornririnduude {rdu.rf,.rdosl#narruquarorlotrirflun'reru?i{ludrunr:ffonr:nn,

n,rduo ununl:qfl1n^urafi6 unsf,sdo.:fl0.:n'uTril#lriiiririnfiufil:nuvr:ndourfisrduld fi

Inunr:kiurrlq^6:uva.rlurirhfl lrin'uud.rririnfi il:1?3-5iu(t)uonornd,,d:{1#5ndu

(56)

olg
v9
9t?fl 9t?nJU nas[1rf,

| 4d J
t:J0:rqua

SlVelu

o'n:rnr:

9l1U

drjorri ?u
cav

il1t4Ufr9t?

(n.n)

osr:1
tt4

ttafttuo

og9
lJ114lJR9t?

(n.n)

o9l:1
I

A
uanruo

ovq
u114Uf'rgr?

(n.n)

o9t:'l
IA

rtaRruo

8

51

52

53

54

55

56

2.29

2.34

2.41

2.47

2.53

2.58

2.032

2.057

2.84

2.r08

2.133

2.t59

t.92

t.96

2.01

2.05

2.t0

2.r5

2.T17

2.t4

2.072

2.t98

1.226

2.254

2.t8

2.24

2.30

2.35

2.40

2.46

2.038

2.067

2.094

2.128

2.150

2.179

4.rs

4.22

4.29

4.36

4.43

4.50
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f,rp{0.: : ydnds{orfi o nB.: du6n rsiu

2.4.7 .1 infi url :n (vaccine break) ds,irdil ru runlru dt nr: n^o:J nsr'fi rfi o du ti:t
--^+^---.lq-9-s- h ! - i I Bi/ r 4 A q9- a IfnfrufrlfrIouhjoroutattrogfiuduouTd nrirrn*o rfroldinfrut:Jud'rlilvr:ru'jrrn:rvruqtn

infiudshil#nlrurfruI:n usind'udrl#rfinl:ntu{.rlriiildririndul{udr 6suu.irun-rfir

5n6u hjudelrirfi srrfl u l:n 1d6n

2.4.7 .2 n r : ufiin Gu i'n fi u u x ru'q rilao fi t'l il u #r q n l ri o r o o c fi o r n r : uri'rJ : r n a

hi'rfiuldlrssTafiufiilrn ur.rsTefiufi#ouuxsirfililudrau sr'efiufirurn 'r fnrfio{rJ10lnn?lil

douttotosdrqnlriro.r uiorfro.:ntnnr:fiqnlrildiuindur{rilrnnr^oilnsr' uisrdosornn.:rru

fiorJn6to.rdumodorunruuonrioru'uoo',oo',rririn6ufiu'lrirdnrn'un'irfi{rua'orriruuo r.rio
q-tl9'-.i.-.-o-ee-4 e_q_9,-q-el .4t_.2r-.€__e-q_g__ln_rF_ yvd s_J Ay qrr 4t$?nqruP.lo?fivltllJsll'l t14 tfl tilusrll 0.:1i1tfiqnlniln1:ttTlafl.nurrlq{u o-.ttitqnlfieiout[or.t5o
c----..-4- A tt A do d9 h rilnrrutn5unornfrturnaoilou 1 rurnnvrrhiqnlriuanrornr:il0{I:nosnlrtfrfiu'ld uay

ororirl#fr.rnrutd

2.4.8 nr:druaaturrirsix 1 vtNd6fi' nl:dru?ar?ne{arnAu{0.:orldu.rfufio.1u

6rrfluodr{0lfiosslosn:vdt rn:rsrirfi'ldounu'rriuor,fludrduondsrJ:vfivrfin'rnro{R1:
d 9, h r ' ,) o t o hdd , h s
tfru{nr:00n1:rlarnlililo{'lrinaooouduvlunr:rdur @ fiwodrurarflrldsr'.:siolilfi floo

dn:rnr:roiqro'ulor, o'n:rnr:ril6uuorrr:rflurdouasnJofrdudnr:rdu,::osr rfludu
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Ad

I4
ltTtTl

d

3

AU
?fiR'llflRUl?ilu

eq 3 la €e a
flr:?tun5.:1Jtilun1:'ifiutfiwnaol (Experimental Research) rfroisrrj?ruratflo.ll4uou

e''"'-' "''-- - in' e - ---'-e-tsl^:Jlnflo{olrin:gvt.t:yuvtt:nlril n{?il911filn4 {01n{aqfl :n tR n:svl{:s usll:fl flultnsRl:[0:tu
A ol a4 4i d . '
ry{ il 1 U 9t OU [ [n g ?r R] : yt O A O { il :',l U A g rO Un n.r sio'1 il fi

4"t&e
1.f,nu11OryAlUO{9lilttAsililVl?U?::fUn::il

z. d r n e r ru a v o r n I : r rio u q :J n : ai l. nsu ud.: n o R n r ut u I :.: r5o u
do
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nritr6o nt:m?rgrfiulnflo{lrin:svr.r01flR'r:rdrlod'ruiluouuua{iunrnud.:ornryaqnrna
| 4 q qY a hr t td d O itlvluila1ilu lu49r501fi1:Eru t149.taflan tilllsrflgr1{01nqn:01fi1:[1J:ulJtytuu ttfl9t{1u9t]tl{fi 15

uasn'r:1{nrnnurnii I unyal:'htRrnruu:nfi zs

4.3.2 ri r r rin 6'aid,**u du n uu lri n : v vr r o r rJ z dtJatri rir r rin 6'rii,n"u du fr

oarilustneirtflrlefist'otir.rfiriudrdq (P<0.05) louqor:orur:fil#nuouutaqiunrnu#lorn

{nqn: 100, 7s uau50 uJofrdudvrnunuilarrJu frrirnrinsYardruduqun'i,lqrrulr,lrd1d

9l
9t?ou]{ riauil:snormrrnii tr:Jofrdudl orra

A
n?lusu hJ:6u ndltru caJtgrn

fi u olJ rfi a{ iu srrn u#r o ln{ a qn : 4.83 46.82 5933.49

: (51) ttacttan.:lunt:l.:Rlflffu 42

14r.touuila.:iustrnu#.:rm{aqn: zs trJoirdudvrquiludnriluunvqor:orur:ril€uurfiuulqu
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df i . v q e t

iirirrnfiurvirtir 350, 340,33t.87,321.88 uau 318.75 nir/srinrildrdu uaq{1ua1:1{ii 15 uny
i;

9f 1:1.sR1nr{U Xfifr 2.3 Unsfll:1{nlnruU?nyi 26

4.3.3 rirrrind'riiu^rAilduro{'lrin:vvrr erq r drJnrri ri'rr,rrindriirn'rudufi

n?riltrnneir.rfiuvrr.:afifiodr.rfiriudrn'cg0re<0.01)Iorugor:orr,n:fildruouuila{iuetln
I

urt.:fl1nryaqn: 100, 75, s0 tLav 2s nJofrdudvrnumurJarrJu firirrrindrrfirudu4rn'hqn:

ornr:ril€surfiuu Inufirirrn6urvirfi:l 7tl.t3, 670.76, 649.67, 643.7s uav 6t2.57 niulfra nril

ii rsrir uaor lusrr:r.: fi 1 5 ua sn l: loo'.to 
^rrod 

4, 5 r rn&nl5loolo^r aofi zz

i ' i ! - - iA J rnr vt rnl:l{il 15 n1lnauu1?1ufl9r?yrly,DJflulo{ tRfl:svt{olq L,2LLav 3 dila1il

ilillt t?tE
rJriirol;-qhra
' " ri r rn fi u fi o qj 1 u un r or's rd u r flu 1 il il n ? 1 il ufl n ei r { riil yt'l { do^ st' (t>o. 05 )
zJ t d i tq J 

^ 
v av o v I v a r a6-- nltilaumoq tutto?9t.1tou?fluiloflu:fllRlJgl't{f'tuiln?1ilugtflfi't.:yt1.16fofl

o dr.r fi riu dr drg (p<o.os)

{ t j i rq J o a av e a . s a I v- n1lfl aumog tlJltCI?9r{[ou?fluilonu:nlf]u9t1{Ruiln?'ltJttgtfl gt't{fluvtl{l

e€ I 4lI o - A
dnstoul{uiluri1fl€urj.l (P<0.0 I )

l.l rJ? u oro ril r: iifi ilro {'! rin: s n s x vas ux n rJ r I n q Ha o-sd

+.+.t :J?rurnro1fir5fifiuflor1rin:svrsorq r d:Jnrf hifinrrilunnsirrfiun'lrafio^

(r,o.os) ornritrndunl'irtrin:svnfiuotnr:fitdruouuruariunrnur?lCI1nryaqn: 100, 25,

50, 7s nJofrdudvrouvrililnl{lufiururnn'irqflio1r41:ril€surfiullorufirirrqf,urdrfiu 16r.s,

154.5, 14E.303, 147 LLav 146.625 niruld: srurdrdrdqufla.ilunl:r.rfi to lrasnt:'1.1fl'lo^r.ofi

ttil'lu : niruld'r

Treatment

(gn:orillt)

orq tffrJor#)

lr 2,J g*/

I

2

3

4

5

124.88

124.93

126.4

126.75

r32.38

319.75 "

321.gg 
b'

331.87'e,

340'b

350 "

612.57'

il3.75b

649.67b

670.76b

719.13 "

6 uasal:l{to'tn^urod zg Copyright by Mahidol University



uis qr'niyr ara's rtfi rin or a-a!?r'n a rn.l.6vrolula6ntnrrtrccurfrtunrcnifl urfl ,-trarnx)t4s

+. +.2 :JFru r ar o 1 fl r r fi fi il fl o s 1 ri n : v vr.: e'tq z & il a-ni vr u d r rj?ru 1 al o.r n 1 : fi R-u fi
n?lilltnneil.lvll{do'frodtlfiu-urirrTq (P<0.05) IEru'lrin:yvrrn'uorrr:fildruougruas{unrn

rtrflsnrnryaqfl: 100, 7s, so nlofrfiud nqufluilariluuauqo:orrr:r:JEsurfiuufiururnn.jr

ormr:fildnuouttrualSufltnttd'{orn{aqn: zs nJofrdud vrsrumurJar{fuloufirirrndurvirriu

356.938, 348..625,346.943,337.188 1nfi32.2s n:-ryst'? srtuiirdu gT{uao.:1unr:tfi 16 rlae
grr:1{R1nr,nJ tnfr 7,g Itnsnr:r{nrnnuenii-zg

4.4.3 rJiuratorrr:fin'uc,os'lrin:uvr{o'rrl g frtJrnd 'hifinaruunnsir.:fTumr.r

afior^ lrro.os) :su'jxnr:fiuorrr:fi1#uuouuilariunrnu#.romryaqn: 100, 75,50 Lnv 25

rrJofrdusivrnunuilat{lufiuqn:ornr:nJ?uilrfiuuloufirirrndsrvirn'u 62s.s,606.62s, ss1.23s,

594.75 tnv 572.13 niillsY? orrur{rstlupt-tttaostunr:r.:fi te ununtrt{tR1nruurnfi 9 rlasn.t:.I{r
j

RlnflU?Ryt 30

"rtlod 
re rirrnde,ili:rrsrorvr:fifiuroslrin:svr{ro1g r, 2 Ltavg dilor?i

lv
VUIA : fllU/g?

fiilrur?rel '{rirrndufioqjluuneofrrduarfulilfrn?riluflnsirrn-uyrr.rdo'6 (F0.05)
/rilndufioqjluuaroT.:rdurfiufi 

o'ns:drfiueir{fiufr nariluqnsir{niuilrs

an'60 d r'r fr rio dr n'ig (p<0. 05)

4.so-srnRr:ujdsuorrr:rfl urdsml'ldn:sns:suuur'rJ:rngnaor-sd

4.5.r o'n:rnr:rddsuorur:rflurdoro.:trin:syr{org r drJorrirJ:rnq,jr hjfinerru
ttnneitln-uvttldfist' (P>0.05) ornrirndunu'jrqo:orrr:fildnuouuilari'unrRu#rornrya

qnr 7s tlas 50 rrJofi6uoivrettfluilatilufidn:rnr:nJ6uuorrr:rflurduqoqo firirrqf,urvirfiil

Treatment

(gnroffir:)
orq 1ffrlnr#)

f{ 2{ gtl

I

2

3

4

5

t46.625

154.s

148.303

147

161.5

337.1gg 
b"

332.25"

346.943e

348.625e

356.939 "

s72.t3

s94.75

597.235

606.625

628.5

1.65 uas t.os rvirfiu':orarurfro qor:orrr:r:Jiuurfiuuuacqrtu.rrlrfitduuouma.:iu
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q--lddA--..-trldr4-..--r.
enflrn4{oln{aqn: roo r:Joirfiuri ilauiluilalrJuilrirrndurvirriu 1.66 ttau 1.73 ellildla':J

drr:-rqor:oryt r:fildnuouuiln{rSunrnu#sotnryaqn: 25 nlofrdudvraunililnlilu fidn:r

nr:nJduuo',n,r,flududrqofirirradurvirfil t.z9 friuaorslunt:rlfi l7 rtavnl:f intnnu?Rfi

10. rtnsnl:'l{n1n,{u?nd 31

r@64
trnfla'r{nuvll{d091

dsf : rnr:ril6uuo11415tfl urdoto.: lrin:sr{o1tJ z d"la'td rJ:rnq'irlrifi narn

n66 (p'0.05) ornrirtndunt'ltqor:ormr:fil#nuouttilac{untnu#lntnryn

4.5.2

qn: 100 unu 75 r:Jefrdudvrnumu:Jarilu fio-sr:tnr:t:Jduuorm.,r,flr,rfu4oqnfirirradurvir

ily t.aquae 1.64 rvirriu :orarrurfio qo:orut:filduuourrua.:{unrntt#s0lflryaqn: 50 trav

zs nJoirdudmouvruilnrrJu firirradurilrri:J 1.69 rrav t.eg rvirriuetrrudrsr'l dtrilqrr:orur:

rrJEuurfiuufidsr:rnr:rilfiuuorrr:rflurduti'tqt firilafiurdrfru t.z+ dluao{1unt:r{fi 17

j
rlaval:1{R'lnruu?flyl 11, [[avnl:'l{nlflHu?nfi 32

4.s.3 dst:rnr:ril6uuorflr:rflurdootollrin:syt{o1q r drJsrrri rJ:rnq'jrfinarruttnn

sixfiunxafifiodr.:firierdrrirg0s e<0.01) otnrirrnduuu'itqor:ormr:fildrnuourtruasiunrn

u#rornrynqn:r00 r:Jofrdud nnuuurJnr{Jufidn:rnr:til6uuorr'',r,fluduq,qnfrrirurf,urvir

rTu r.7r :orn.:ilrn^o qot:otur:filduuourrunsiuqrnu#{01n{nqn: 75, 25 ttnu 50

r Jd 4 |
ruJoirfrud mnumudar:Jufirirrndurvirrir 1.84, 1.85 uas 1.88 sttildtd:.l drriuqot:orrt:

rrJSulrfiuufidn:rnr:ril6suorm:rfluufudrqr'firirrnfiurvirfii r'.gs o'lrtanstunr:rsfi L7

d
ttarnl:liln'lnruu?nn 12,13 uacall:l{R1nr.llJ?nfi gl

"'rrlud 
t z dn:rnr:t:Jfi ouotil''r,fl udunus'lrin:vmqo rl l, 2uns g dilnrf

tJ , d i rd I o s ao o e t s dl I e €a-- n'ltnauvtog tuun?n{[au?flulJof]u:fl1RU911{lfluiln?'lultglnfll{RuYl'l{fln91

Treatment

(gel:olfi1r)

orel tffrlorri)

lr ztJ 3t{

I

2

3

4

)

r.66

r.79

1.65

1.65

t.73

t.74

t.69

1.69

1.64

1.64

l.g5 "

1.g5 
b

1.gg 
k

1.g4 
b

r.7t'

?rlr1urilq '/nirtq !q-...^^lv-.q^.-ll, hi fi n : r ru ufl n si r r iiu r N afi sr' (p>0.05)lu[[U Jvtllvru Jrl

o drr fi ris dr dqo^.r (P<o.o 1 )Copyright by Mahidol University



r.risr cl'nin sra's !il ri n om-srttl'n a :n.r.6vrnIula6drilr,rsalrn^onr:fifl urfl f,fl srn:) / 4z

4.6o-st:lRtrro3qrfi ulorrostlrin:vn{rsrrstnRrJ:rngarao'.rfi

+.e . t de:tnt:to?tytor^ulnclorlrin:vyr':orq t f,tJst'ft' rJ:rnq.hhifinrrilusrnsirr

fiunxafist' (t'0.05) ornrirrndunuirnr:ldnuouuila{iualnrr#{0rnryaqn: 100, 50, 75

r:Jofrdudvrortnuilntililuasqn:orrr:r:Jiu:Jrfruufi6'n:rR1:r05€Ursr^illndn.irnr:1dv uou

ttilnq{uqrntt#.:ornrynqn: 2: r:JofrdudvrsrunuilnrrJu lnufirirrn6urvirn-r 13.38,12.88,

12.7 5, 12.66 ilav n.qa niu t iluiu st tud td':J e.rn fl t: m na o.:rfl u'hJst rilarury figrufi rio tt au

dn:rnr:to?egtot'llotto.tolrin:cvmornor:rdr,.:d'?ufiuouulJn{{unrnu#.:01n{aqn:nnlryru

rJnr:Juluqa:ot?t1:0uldarar.rn^nhiuorndrornqn:orzr:riliuurfis:.luafl{lunr:rrfi 18 say
!,6ai

9l'l:'l.19lU?Ryl 14, ltAgnl:t{Rlnfl il? nfi 34

4.G.2 dsr:rnr : ro:ig16r Torror 
nlrin:vvr.: 

or q z ffilatd il: rn g.irfi nrrilusrndl
riumrlaa'fiodrsfiriudrrTq0s (P<0.01) ornrirrnfiuvludrnr:ldruouuiln,:{uorrnufi'rornrya

qR: 100, zs nJofrdudnorunuilarrJu fido:rnr:ro?cyro'ulorqsndrnr:tdruouuunliunrn

rtrflrornryaqn: 50, zs r:Jofidudmsrumuilnr{fuuavqor:orur:rilSurrfiuuloufirirrqduryirdu

31.09, 30.46,29.35,28.t6 uav zt.to niutff'tliu nriliireTil ruanr:ilnao,:hirflukjnrruarrud

glu 6o qn:orur:filduuouuruariuomudroln{dqn:norumu:Jarifu ocfidn:rnr:rnicy

tsl'ilIndn'irqot:orur:ttJ6uutfiuu uan{lunr:r.:fi ta unv n1:1{Rro^u.ofi 15, 16 rlaunr:.r.r

RlnflU?flyt 35

4.G.3 dn : rn r:ro?ryrfr ulor ro.: trin:svrsor q : d:Jord :J: rn g drfi nrrilusr neil
fiumrle6sl'sdr.rfiriudtdrgOs @<o.or) ornrilndunu'irnr:l#rauourrun{iusrrnu#{ornila

qn: 100 nJofrdudvrnttnuilartJufidsr:rnr:roicgror^rlorq.rqnlerufirirrnf,urvirfil sz.sg a{ut
ilttiu:olnlrurdo nr:ldruouuilnsiusrrnu#rornryaqni75, 2s, so r:Jofrdudmoumuilar

{lufido:rnr:to?cymr^uTnfirirrndurvi'rilt: 4t.zs, 4s.gl, qs.+o niutdttiu srrrudrolu uasqn:

ornr:t:J3uurfiuufidn:rnt:ro?ryr6ulorrirqorlnufirirradurvir fru qt.gt niutdztiu doruo.l,

vroaollilrfluTrJsttilailryfigru fio qor:ornr:filduuourrunsiuqrnu#s0rn{aqn:ilnuyru

rJar{luovfidn:rnr:to?tyrfiulndn'jrqn:o'n4r:r:.l5uurfiuu uaorlunr:rrfi ra uasnl:l{R.rn

r.luanfi 17, rgltasnr:l.rnlonurofi 36
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sr'r:r{fi 18 o'n:rnr:roirgrrr^ulnro'r1rin:vvrsorg 1,2 [ray z #ila-ni

rlillsrfiel '/rirrnfisfroqjluua'rd,rrduafiu1ilfrnrrililnneir.rriuvrxdfisr^ (p'0.0s)

'/ ri r rq 6 u fi o qj t u r t n a oft rd u a riu fi dn s : d r rYrr ei r.: fiu f i n r r u uo n si N riu m r.l

afi sr'o dr s fi riudr ricyii.r (p<0.0 I )

4.7 oYu{urfiormrrfil#rufisr1rin:vru r fiIanYruros'lrin:vn{:uasrno il:rngeraold
4.7 .1 du rtru rirorn r:fi ldnra^n lrin:svn t n'la niru mt olrin:s yr{ol g I drJqr?i

ornrirrndunudr:sr drsqot:otu t:fi lduuouuruariu nrnu#.: 0rn{nqn:yrsrunurJarrluuav

got : ormmttJiuurfi uu lilfi n:rilttn ndtfiu m tafisl' (p>0.05) 1u 4 n:vo'uro.r orur: In ufi rir
i.q

lDautyr'ffllj 13.30, 13.39, 13.71,13.86 uas u.ae vmfiIaniru nrrudreTu uaollustr:r.rfi tg
rlasnrtl{Rro^rtofi 19, 3z unvnlrr{Rrnr{u? od qo

4.7 .2 olu q u rirorz r:fi ldrua'sr lrin:svn r fi laniruror lriR:yyr{o.rq z ffiJe.fti

finrrilrnnei'I.:vl'l.ldo'e'odr.rfiu-udrrTty (p<0.05) ornrirtsdufludrqn:ornrrdldnuuurfla{iu
g)

nrntt#qornHaqn: 100, 75 nJofrdudvroumuilar{fufidu4urirerrr:fildlunr:fln'nnlrifl:sy.r

rirqn:olatrutfio qot:orrr:fildnuouuilnriusrrnu#srrnrynqn: 50, zs uJofrdudmnuyru

rJarifu rieuqot:orrr:tiliuutfiuufioiu4urirornr:fi1#lunr:s.rfrgrolrin:vn.:q{qo Isrufirir
ito

tnnulyf'frtu 13.14,13.21,13.78, 13.84 Ltav 14.39lrvrnlan:h srrrudrdu oi{uan{tunr:r.:fi tg

Treatment

(gel:onnr)

org 1#rJorr#)

I

2

3

4

)

12.66

12.46

12.88

1,2.75

13.38

27.70b

29.16-b

2935'h

30.46'

31.09'

41.97'

45.99b

45.40b"

47.25b

52.59"

[!nsa'r:r.{Rrnr.ru:nfi zo, zt, 3g rlaunr:rrn.rnnuand +o
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uior dinin ord's la rin sra-ulfi n n rn.u.(vrnluTa6druurralrdon''lrr{*u..lnr-no.lor), n,

+.t.1 &uqurirorrr:fi1dru4^nolrin:vvr.: t filaniru ro.:olrin:yvr.:o1q 3 dt)a-wi
finarilttnneitsriuursco'fiodt.:fiu-udrrTryiis (p<0.01) nrnrirrna'unu.irqor:orur:fildnuou

trrua{iunlnl[#.rnrnrynqnt100 r:Jofrdudvrquiluilar:Ju fidurlurirornr:fil#lunr:r,rfisrlri
ottroofilqoToufidrrqdu 13.68 ulwfiIaniru :o.:a,:u 6o qor:ornr:fildnuour*n.:iunrn
rrrfl':ornrynq flt 7s, 25, so rrjofidupivrnunuilarrJu fid'urlurirornr:fil#lunffir.rfisrTflufirir

i
tndu 14.81, 15.15, 15.28 urnh'Iao:h srrili{rdu riauqor:orvr:nliullrfiuufirduqurirorrr:fi
q-9r-q a e dr j
lg lil n1r fl anq.: qo ln ufr rirrn fi s rc.oz um tfrIaniru uao{ lu n r:r{ fi 19 ltavnl:lcnrnr.furnfi
22, 23,39 uasnlslooro^rrofi ao

,'tttod rq rirrqdudurlurirornr:fi1dnra'sr'lrin:syr.: t n'lanirro.:nlrin:yvr.r o1g 1, 2 Lnv 3

drjorf
Ivula

fiil1stnE t/ 
ri r rn fi ufi o $ 1 u *'': o's rd s r rYu hj fi n : r il un n ei r r fiu n r r an'6 (F0. 05)

/rirrndufi 
oqjluuaaoirrduefi 'ufi o'ns:drfiueirrtiufi n.rrilusrnsir.:rTuilr.:

afifiadxfiriufid (p<0.05)

/rirrndufi 
ogiluunroi.r16urrTufi dns:r{r#usirrriufi narruusrnsir{nluilr.r

a6sr^o dr{ fi fudr rityOs (p<o.o r )

Treatment

(gnronnr:;

erq 1#rlor#1

I

2

3

4

5

t3.7t

14.66

13.39

13.30

13.86

t439b

B.g4'e

B.7g-.

13.2r"

t3.t4'

16.02"

15.15 
b

15.2g 
b"

14.81 
b

13.6g "

Copyright by Mahidol University



lngra dsualnr nanr:f,nur / 50

a.s njoirdus{nr:tdsr:oo

p.taR1:flnulrrJofrdudn',rduururnol'lrin:yvt.::uust[:fllun1:moao{1il:rnqara rTlfi

'lrin:vvrsfi rdoodruu'rnr: CI1R14uouuila{{unlntt#.rotnrynqn: 100 rrJofrdud

vroumuilnl{lufinlofridudn,r,duoronq{nao roo nJefrdudusrtrnu:JartJu :osac'[:J6ootur:

01fl?ruouuilariusrrnurfl.rornryaq nl 2s,75 r:Jofr4uri-rtasqn:o1tit:til€uutfiulfinJofi4ud
9 ,, , I

nr:rdur:oo gB.7 s, 97 .s, 97 .s nJofrdud nrudtdu rieunr:rducdrusrnr:ornuuouttrun.:iu

nrnu#qorn{aqn: s0 uJofrdudvrsrumu:Jar{lufiuJofrdudo,rduorundrqorndu sr.zs

nlefrdud dsuaor{luor:tfi zo

*rrrod zo ril ofrfi udnlrduoruocros'lrin: rn.:: v uutt:R
I

fiu?u 9t?

Treafuent

(qtrn?orilr:)

Blocks :?rJ 80 fi'a nsnrfio (sl'a) rujo{rducinrtrdgotu"

I 2 3 4

t 20 19 l9 20 78 97.5

2 20 20 20 t9 79 98.75

3 18 18 18 19 73 91.25

4 20 t9 19 20 78 97.5

5 20 20 20 20 80 100

l.e qanr4flun'nnoao{

n a n r : f, n s r ri r q ar n 4 ru'fi tdlu n r : n n q n 1 ri 1 u n r : m n a o s fi : r u a s 16 u n et's ei e t il d

4.s.r qaru4fitil#1unr:nnqn'lridorn.rfiluusiavfrilnr?ihJ Iouiid'rJqrr{ii r n?:r

qruoqjdqaun4fi tr oc, drJorr{fi 2 n?ufliloqiiiquu4fi 32oc,uasdrJorrr{fi s n'llqruoqifi

qanr4fi rt oc

4.9.2 qorr4n'rorornrgnrulul:rrioutatsfi rnr:mnaostqdud'Ntrnr oz.oo u. oqi

fiqoruqfirn du zz.aoc, r?ar 11.00 lr. oqiiiqalfl4fi,odu go.z oc, ttavt,:at 15.00 u. oqidqarr4fi

mrdu zg.zoc ttaoslunl:l{Rln r.tuanfi + t
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oYuquoiro rur:iilfar6n'lrin:vns t fiIanYru

durlurirorvr:fil#ara'srlrin:vyr.r t fiInniilcrornlrin:syrsorg r d:Jnrf vru'hfidu4u

ritotttt:vlnqor:firirrnduoqj:vu'irs 8.3.-r4.G6 urvr/fiIaniru d.:trjfinarruusrneirsriuyrrdn'6
I 9-

(F0.05) vT.rfifr.rufi'ir:rnrinqdrorrr:fil#ndilor?i'rru'nsT:fi:rnrnnnsixriuilrnlnurailrc

:Jarilu fiiuuouurua.:iusrrnu#r01n{nqn: d.:fi:rnr ts.oo uas n.45 :.rrn/fiIaniu srril

drsiu orRnr:drrnnfludrd'rs:rurdrFu'',*fiuorrr:4nqo:orur:tndrdusriud.rfirirrqdurdr

ft tue.azs-l6t.5niruld:d'rhifi nrrruunndr{fiun1{do'el'(p,0.05)

o1urtrurirorr'rtidld^firlrin:syr.r r filaniurostrin:svrso'ry2ffi)a'wiuu'hfidu4u
t - lta d r | ,as - A o I aa r 4

n101fi1:qnqn:iln1tnau0g:y14?1{ 13.L4-L4.39 u1m/n laR:il 0r,iiln?1ilrrstR9t1{vt1{dosrouNtl

riudrrTq (p<0.05) rfio.rorn:J?rurarnr:fiuorur:4nqor:lurrurdfiri.lrndurdrriu 332.2s-

3s6.g3gnirulo'e drfinarursrndrfiuflrrafi6odrqfiriutirdry (p<0.05) r.liuriu orRnr:drrnsr

nu'irornr:fitdruuruilasiusrrnut?rornryaqn:moumuilar{luqn:undufiduqurilo'r?r1:
o | - t6r d d e a Aqg v a t
nln?1qfl5o1141:t1J:UUrvtUU rUO{101R:1n1?nqnUO1t41:yt tSfldilO'l?t'.t:U',l{9t?tJ:1fl1rlgtR9t1{

fiu il rn lo uta n rs il a rtJu n-u r u ou uru a r iu sr r n u#.: 0 1 n{ a qn : ds fi : rn r 1 5.60 ua s 1 1.45 rJ ryr/

fiIaniru 6.rrfluarrnr;dtfi'tltiqrturrr:ril5urrfiuufidu4unr:roriuruq.:duriu,uo nirfulriii

ldiuorur:qor:nliiulrfiurd.rfidurXurirorur:lunr:rfirudrurinsTa t fiIaniilfiuurlrlruq.rdu

srril'lilfiru

du 4 uriroru'ttiild^fi r lrin:syn t fi laniruror'lrin:s yrror g r drlorf uuirfi duqu
r dr d r I

n10]fi1:qnqntilnltnauog:u1{?'r{ 13.6E-16.02 urvrlfilaniru drfinarruusrnsir.:rTunrsan'6

odtsfiu-udrdq8s(r<o.ot)ruaosornil?rurarnr:n'uorrr:4nqor:1u:vusdfinirrndurvird:l

rusi 1 u rf e u t o s rir u rin d: {d rfiu
3 o, I ! | q .v 4 a r e €a I ae o - dfluiirirrnduoqj:vn'ir 6t2.s7-7rBJ a nirulsr"r d{ilnarilusrnsirsrTunrsafifiodrlfiriudrf,rg0l

(p<0.01) trasdsr:rnr:ro?qror^ulorfirirraduoqi:srirr 41.g7-s2.sg aiutdttiu drfinrrilrnn

sirsriuyrNafi6odrsfiriudrricyiir 1rco.0t) rrRnr:drrnsrflu'jrnr:fiuorfir:Tnqsr:lndrdmtiu
rY - -lA d q a a s Aqs, q e)

usidtilrinsi?frtn-rufrutravoel:rR'r:r0:ryrorrlororngn:orrr:fildruourrun.:iuqrnu#r0tn{a
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lnRra dcud{nr ofiil:rona/sg

qn:q1nu#{motrmuilarrJuovfir.irrrindeiir'fiirudurrasda:1n1:roiryror'rlorfirn"ruriuqso'rrudn
! 44 c69g,, j t Fr a

ri'lutolnr:nnunufi.:frnadrh{oiu4udrn'irqo:o1141:rilierurfiuu ru^orn'1fl:rnriorqo^lros

otfi1:tsil'irtrJar:Jufi:riluouuiln{Susrrnu#sorn{aqn: d.:aonodo{rTur{rnrirrclot rJ:s6ru

(+s) nrirlir nl:nllsfiuuuryuqnldorilnr, rflo, 'lri aorirorrr:kl so njofrdud lnllrasld
:1n16

, dc a 3
luolt6rilnRl?tag{too

nr:f,nsrt:Jofrdudnr:,doorurnuoolrin:vyr.r:vusu5nflu'irlrin:svr.:firdoqdauurzr:

0 t n 14 tJ o u uil a { iu fl 1 nur?r o r n 
ry 

a qR : 50 r:J o frdu dyr e ur u il a ril u fi r:Jo #rdu dn r : rdus : o o d r
4t i r o I dd I /

qniirirrnfiurvirfiu 91.25 t:Jofrfiusi ornnrf,.:rnflflu'iruor.frrornnr:o'uri.rriulunr:rfirindu
iAJ.-.trqevorAAouddl/
dturustu (7) nrita'h nt:o'r:irnun?rn:ulirodr.:frruuraunsdiodlinBuraioudanr:rjAou

A e ilt 4v & j oe4l hrtur 1 u-ru 1 u?r'larfirJaosnffifi5aE:o.:rr'u14ur urofiriofru"t:Judrodrl#fiaruIn:nrf,sr turia.:

r.rfrcorndrinfiuhlud'r vt iu 6narnrqru*rfifio qanr4fitorornranrulul:rrioucrilsdr

Rl:moao{rhjarirraruo do fiqorr4ru^oqi:vu'jx 22.Goc-3o.2oc drlv?anrnro.:qnlridtdxnru

lilaruq:aiogjuda mqolm:ruauirl#dr.rnrs'hju{.ru:.:uassSRnr:roiqrfiulrrun:srrR:urras

orrutudqn dqaonndorf,uqr::uuasnils (sz) 1d:ruuu'l{'jr qarn4fiiilrin:vnlfinmro?rg

rrr^u Io qsqo fioqoru 4n^o gj:vn'irr |g0 c-24' c

qann4fi

s.8.r Ear?f4ru'dldtunr:nnqnlrilv?n?urlilqiln4n'nsdloudrJordd r, zuaudrila'fifr

r qarr4fioqifi ggo, 320 rnvgt'c srriliirdu d.:aoErndorfiu fn5:lu.nrJllo{ AHTso (s3) nrirr
-r- .4- -.-?1 tto{1,o{n?'llJouEulilur:o{vrrJfi?'rfJ6Y1nqu1Ryr,{unio{01R?'r1nn11?nilltJilrniurnourdul

quautflnerruoueiurufiouurilriiiflnro{ urfind (D 'ldnrir:rnaursr'il'ir 6'ornoun:roinurnarru
r qyr Ja r r -. e c

ouqiul#riounirfiqo Inutnnrrdauaarnannoo yTsu'rJgil (ss) nrira'irqnlridrtdiun:rruou

qui u 1ilr r ouf orJa o ut#?r u 1? il1 n o s ri r t r?o iu r s rd u a fr:: : s u u n r : n r u t o rfl u o'il fl r sr'hi ri r.r r uqu lulretilrounou r?rflu1?il]n 1 0gytl [?to?u?glflu?fllJ:gu1Jf't1:?,t1u t0tuuotlll't9t tfJvtl{t1u
nY I a I r is i q
ld'nr:rcilonor-oroqj:ru'irs6In:sfin:vqnduudsto.:lri fiusirfiusrlu-.nl1{ dl uarruquilnnqn

o girvirrfu hjaru r : o b?n arruo :: qju rfi u,:u o

5.8.2 qiluQru'to.to'lntdnrulul:qrisuc,rilsdrRl:nnao{qilu4ru'I:lriourndu:srdr.r
I ?a d o q 9 h rr s t I v !

22.G0c-30.20c fisfintuo.rolRvnR'r:vroaoslurcln9ou lritioruI:drn'iruasdst:rnr:r:Jf,uu

ulr'',r,flu,dudorudoun'ii tuurnouqiurforrsruulr d.raos,odu.:firtqrr:ar ununilu (52) ld
:ru.rru'l{'ir qaru4frdTrin:silrfidn:rnr:ro?ryror^llorq.:qo fioqorr4fioqj:vrn.ir rloc-240c
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I
4

lfYtYt 6
I aG, It

dturuanlt?0uravrotfll{ortuv

6.1 clilnanr:?ffst

01nn1:f,nurnr:1#rusuuiln{iusnou#{01n{aqn:neuvru:Jnriluluqsr:orilr:1ri

n: vyr {:u uuu: n aq:J ldri.:d
,9v
6.1.1 to{anlndu1rJlo{fiuouuiln.:au01ft{aqn:

ttt

6.1.1.1 rirfirinaqdorirrrinu#r lunr:fia^sl
t

'firueu t fiIaniru:sdun:trufru a.e: rilofrdud osdo.rlduuouuruasiuaorornryaqn:'firuau

s fi Ia n iu riru q ar r 4 n'n a r.: ufli fi tdn r n urfl{ rn du t s.t o r srrrya rdua

G.t.t.z nr:fudruausiaeiofilanir 6ruaunuouurari'udaarn{a

qn:fi rirrurnrnu#{udaso9oldri't,od u 30,2sosTrsiofiIaniil

o.t.t.g du4unr:r.rfiqiluouuiln{iunrnu#trrnryaqn:firirldriru

filnniruny 11.45 urvl

6.r.t.4 qarrirvrr.: Insus iJo{?,ruouuilns iu srrnu#r ornrya qn: ii
I

narufru +.sg r:Jofrdudfi}J:6u +o.sz rilo "dud

al.z itn$nst'efi,n^udu,,os'lrin:syr'r:susu:n ornnr:1#ruouurariusrrnu#rorn

{aqn: 100, 75, so, zs nJofrdudvrounuilar{luluqor:orrr:rorlrin:syr.:o1g z &tJa"wi fi't
qct! - - jd J - r Fr d 4aftirirrrindafrrfrtf,uq.rn'irqn:orrr:rilFuurfru:J frriinrrilustnsiNytNafin-odr.rfiriudrrTcg

(p<0.05) uacosfinerilrnndNfiunrqdn^sfodtrfiriudrrTrgfu (p.o.ot) fiorg r drjorriodr.:fsr

G.l.3 ilFrutarornr:fifiucros'lrin:vnsorg z ffiJa'n{ fin'lrilunnsirwrrafifiodr.:firiu

drd'ru (p<0.0s) Inutrin:cvrsfiuorrr:fi1#ruouuua{Sunrnu#{01n{aqn: 100, 7s, so,2s

ruJ ofrdudvrnun uilnriluurndu ndrqor :ornr:rili uufi ur

6.t.4 dn:rnr:ril6uuorilr:rfl urdororlrin:syrs :vfi dr.rnr:lduuouuuariunrn

rrr{.rornryaqnt 100, 7s, so, zs r:Jofrduo{vrouvrurJarilunluqo:orur:ril5uurfiuunu'jrlri

R:cvr.{o'rg E dila'fti frnrrilusrndxfrunr.:afifiotjNfiriudrdtgtis (p<0.01) Inuqor:orr'rrdld

t4uouuiln{iunrnu#{olnryaqn: too, 75, so, 2s nJofrdusivrnunurJnrrJufidn:rnr:uJf,uu

u',n'.lr,fl ,duq.rn'irqn: orv r:r:.15 sufi uuCopyright by Mahidol University
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6.1.5 dfl:rnr:ro?cgr6:rlorroslrin:svr.rturirsorq 2 Lny g fr1Ja'tfl finrrurnneirr

tiuvrtafi6'odrrfiriudrrTcgfu (e<o.ot) Inuorr.n:fil#uuouuiln.:iuflrnu#.rornryaqR: 100,

7s,50,zs uJofrdudvrnuvru:Jnriluosfidn:rnr:ro?qrrr^rlordn'hqn:orur:r:J€urrfiu:r

G.L.G duqurirorr,rltiildofirTrin:syn t n'Ianiru vru'irdurtrurirorr.n:torlri

n:vyf{o1g z ffiJa'ftlfin:rilunnei'r.ryr1{dn'sr'otir.rfiriudrdry (p<0.05) louorv r:fil#nrnruou
og

trila{?uenflrrfi.:0rn{aqn: i00, 7s, so, zs uJofrdudnoumuilarrJuovfioiu4ufiqnn'jrqn:

orur:til€uutfiuuuasosuXuldodrr#srrourfio'lrin:svr{o1q g dilqr# d.:finrrxJunnsir.rriuyrrs
€a | 1v o - A

ansrouxrJilurlrdqu-.r (P<0.0 1 )

6.1.7 nJofrfiudn',rduorurr ilil'irTrin:cvr.rfirf,'uqdruqn5o1ilr:0rnruouurariu
Inrntt#rqrn{aqfl: 100, 75, 50, zs rrJoirdusivrnumuilarrJuuasqa:o1rr:ril€urrfiur:hifi

nerilunneirsdu

6.1.8 qarr4ru'lunr:nonorlunr:nnqn'lrinsuyr{o1g r,2 uavg frrJnr?idosn.:fr fro

iiqorn4ru^ 330 c, 320 cuas 3 toc nriliireTu

c.z clorflilorruv

0'rRfl'r:ilnao.rficlorauorrucfirfluuu'lvrrlunr:lduuouura{iunrnu#{0ln{aqn:
4 o J -Jrljuolr4'.t:fl9? A.:U

G.z.t n r : l#n u o u uru n r iu n r n n#'r o r n 
ry 

a qn : rfl u o rn r : dn {n fi fi r nr : u sr t#n v rd uo

tuasiicrurolndrdu.rtiuiorqo'uornr:dsridlfiuqnrol?r1:rfiondnrdu.:nr:fidn{ocrfionn^u

Sorq6uornr:dn{su'otnsu'nruardqotoocfirhflaYsrfld'5-u6n:o1r,r'r:0lR14uouuuariunrn
..-9--- t, e'J o t i,a, iiqy a 3 allfi{01n{aqR:uniloua{ a(tilun?:u16r?uHflilil t:J:Jnqrl[v{o t14o114't:autouoltlRllurtasil

aq
c,u'totou?nu

G.2.2 nr:ldruouuila.:iunrnu#.:ornryaqn:rfluornr:dsri riu'jrrflunr:ifrud

niou{rllurilurJ:srvrslvru fl'r:moao{nfod6orflu,fiuqrurmrrlunr:iffurfiurfiu nr:fr
nuouuua{Susrrnu#.:o1n{aqn5illrfluorfir:dniluriuqrtiodu dsnr:ifrudusiolililrocfi

nr: dnurdsnr:rirhJt#:J:s lurydlu do{su'Er6ululonrasio'lil

G.2.3 nr:rua-nilioRl:nr'ru?4uouurariunrnu#snrnrynqn: fi1#1unr:yroao,:
I 2r- , ! ! -9t44€44r9tr@gagajrgr'ysgaan:{urJfl::rJ?f nnoilil't.:g{uln qrilryou il9tu4un15?,taqmn0ilfl1{4{ ao{01flu4ytilfl?'llJ

'irurq tfiu osrvtu ltoaruna:dsorldfrfrr;ornrnd 6r'ilrrflufiosdo.:flnure6nr:fla'nfi5onr:
I

nns 14 u ou vr ril il rs aild o lil Copyright by Mahidol University
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6.2.4 R 1 : n'r 1 s ?r u o u uil a { iu 0 t n{ a qn : ri o u fi o s d r il r sl r n u#l #u n a : fi n r : rl g'rirf

Iounr:nirunrrrlgourfiol#r,ruou#unrurfiuriouudr6.rrjrhJour,r5osrrnt#ur#.:rfionoilrgrr
a d 9)A I v a q d h9d C

fl o{fl aufl 010:un?u 4yrogolfluu:r?il tfl arnu{ te0fl yr1{r14u{

6.2.s ?f uouuila{iunrnu#{ornrynqn:fiqorrirmrslnryuvoqjtuoT:to.rriuro.roqjud:

n::fi n r : flns rsio lildsln su ssirr 1 tri'n: u dau u#rf,nu rnr: t#lfl u orn r: dsr {In uor : s lu grJ

ro.:{nqfi:rorilr:frn{ r$ioidosldvr:rrds:sdrnr:tdfr rurursaru

6.2.6 n'u fi nr :rfi ruar:fruff uuav ar: rJ g^fi au s urriu il'ern.:tu qor : orr r:drsrndo
Araa

tllulJ :v flyt! Rl?tlt o.: o1?t 1:
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lYa
:lgfl'l:oliloil

l. nr:r6rl.:lrin:sm{. nE{[Tr]r,r loflflr:rrruulri l?fvrrrvrrl fl;2537 : 26

2. urno'uvrf ilr:hu1. nr:l#muousinudrrruariurtr?.:{unnrrmunrntirrun^osafisrrirriutu

o r n r:'lri hi. :rer{ ru r{nR r:iffeJ. il r rifl gtn'urnun: fl der { ; 2s3s.

2. rir rin nu rJqdor {u n:rlgru. n :rurJqdni. ro frdlruluun d nr:a nruuolrrrdu.t o rnv,hfru ;

2539 : l.

4. n ia d r : : ar q a. nr : i'o n r : il r filfi o rvlaru rl : y fi vr fi R lv{ fl 'r : r.ra^n qn :r,Vu { fi ru dn f.r d z

I:{yr^ilr(u'sr:duril nq.$[vr wa ; 2530.

5. no{ourrJ-u fl:yyr:?{rdrt15ilqfl. {n'orflrnrin{1ilryrrr:arqr. I:.:n^rudo':rfnr:

vrrr:nirufln ;2535.

G. fila rtruaiaer". rruariuunsdsr{1,rilf,0.:iidrri'rgn1{Rr:ulrvnin'urft#rii r;2s2s.

7. lrfrqei tnrrindvl^find. nr:o'nnr:v,hfildnfiJn rurinurduudlflifiurluri : orrsrorufl:

n:rfln :2536.

'lri'hiuuaruvror.ronar:isrnr:tjfi r. nrir:fi : fiurnru zsrs.

s. .#rrmr?rrYrfr:Jlrfsr. arilfi zo fiurnru zsgs.
I

10. 

-.arau1riuasnl:rnser: 

}J:un:rnr:1#uaradr.r fld ao reirufi o

lJquluu 2535

I l. u6prd aSor:rqa. nr:dnstn'rrlrfluhJld{r.:ducJornr:oonrrllll:suudrnilairoroiuo
g,eal9€idaadtasaqa

olJlr?t{r{a6Tn?a?unlcus?fl'l?'t. ?ytulu}rtu5 u5ruru1til. il141?ytu'tauilfioa ;2538.
- a/ a - a v q9 4 a € / to s a s

12. q?ilu ?qnsqTuqa. Rl: tsHaqn:ril1Jo1?11:ufly ?ytulu?tuDljl[U€U1 tyt. u?,t1?ytuliiu

rnun:flldsr { ;zs3l.

13. Hobson, P.N. andA.M. Robertson. Waste Treatment inAgriculture. Appl. Sci. Publ.,
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uAair
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15. o::iulr ela{r?{dnqn. ir0rnr:dlfiu{qn: *'ut{o#ufi t drfnn^ruf 1vna.:n:ai
6g

U?|1?Y|U1AU ;2537.
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fl]nilu?R R.

a dly
ruaR]:?tn:'tv?t1,oua

nrr'f .rnf iland 1,{a n l:r.rnr 1 vtii'tufiniltfi tfi u du n uu'lrin: vvr to tq r drJo rri

CY :5.24Yo

ns: non significant

t

er'rrr{Fn{?Rd z 
^uo',rirn:rsrf,riruu-no'afirfiruduror'lrin:svt.:o1g 

2 d'rJqr?i

CY:3.71%o

* = Significant at 5% level

sov Dr' ss MS F-Ratio F-Critical

0.0s 0.01

BLOCK

TREATMENT

ERROR

3

4

L2

98.86962

r55.3745

531..9735

32.95654

38.84363

44.33112

0.7434t766*

0.87621578*

3.4903

3.25916

5.952529

5.411948

TOTAL t9 786.2176

sov DF' ss MS F-Ratio F-Critical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

t2

1683.244

2659.388

t826.739

561.0813

664.8469

152.2282

3.68579074*.,

4.36743535*

3.4903

3.25916

5.9s2s29

5.4tt948

TOTAL T9 6169.37
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flmr{ffil?nd 3 planrrrlfiuilrfi0unarilunneir.::cfi.ir{ 
Treafinent Inu Least

Significant Difference (LSD)

LSD (0.05) : 1e.009

LSD (0.01) = 26.649

Rrnflu?R / 68

ou9tu Treatment
trd

nltodu nirnarilustneir.l

1

2

3

4

5

5

4

3

2

I

350"

340'6

33 1.g7"b"

32l.ggb"

31g.75'

l0*

19.13* 9.13*

29.12** 1g.12* g.gg*

31.25** 21.25* 12.25* 3.13n'

ililrstnq sr':tac,tunoa'rurirduariufinril6'rudnura b unucuf,errrirrndufinarilunneirrriu

n rt asr^st'o d r.: fi u-u fi nTcg (p<0. 05)

ef 'nl{fl il?Rd l ru o'., r?rn : r r ririr n u-n sr-:fi rfi il du r os 
ul 

rin : v yr.: o 1 g 3 ffiJaw{

CY:3.7Yo

'rt : Significant at l%olevel

BLOCK

TREATMENT

ERROR

6355.763

24443.32

49A6.22

2118.588

6110.829

408.8517

5.18179989*

t4.94632t4**

3.4903

3.25916

5.952529

s.41t948
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nt:r,{aru?nfi 5 flan1:ril3uilrfi'unrrru'qnsir{:sfi.ir.r

Significant Difference (LSD)

LSD (0.05) : 31,.152

LSD (0.01) = 43.673

Treatnent Tot,t Least

fiilrsj!ilel sY:rafllunoa-urftdurriufiqrudruo'nuJa b u6rscu6re{drrqf,ufin:riluoneir{rTu

m t.: dn'gl'o d t.r fi u-u dr ri'cg0.: (p<0. 0 I )

nirnarurtstngir.l

I

2

3

4

5

5

4

3

2

I

7t8.13'

670.81b

649.67b

643.75b

612.57"

47.32**

69.46** 21.14*

74.39** 27.06* 5.92*

105.56** 59.24** 37.1* 3l.lg*

efrrr{efr{?Rd e 
^uo',r?rn:rsrirJirur0Jolrr:dn'urosolrin:syr.rorg tffiJa.w{

CY :7.95 Yo

ns = non Significant

BLOCK

TREATMENT

ERROR

88.t4223

t$.2a3r

145.3524

0.60640352*

1J228A936*
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t

ef r:'r{ruu?Rfi z na n r :?rn : rs rirjiruror orr r :fi n'u c,o{ lfin :yyr{ or g z frtJatvi

CY =3.05 o/o

*: Significant at So/o level

nr?r{flil?nd I r.f nnrrril;uurfi uunrrruunneir{:c?r.j.r.r Treafirent lqu Least

Significanr Difference (I, SO;

LSD (0.0s) : 16.159

LSD (0.01) = 22.654

ntnflil?n / 70

BLOCK

TREATMENT

ERROR

tt24.598

t524.583

1320.ll

374.866r

381.1458

110.091

3.40759054*

3.46467405*

rirnarilunnsirr

5

4

3

t

2

356.938"

348.625e

346.943e

337.188b"

332.25"

g.3l*

g.gg* 1.6g*

L9.75* 11.43- 9.76*

24.69** 16.39* 14.69- 4.94*

fiillt't?lel sT:tafllunodufrduen-udnrxid'auo'nura b rrducrlGfrr.rrirrndufinrr*randr{

n r.: da'st^ o d r.: fi riu dr rYrg (p<0. 05)
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rior fr'nin ordu tlil rin sr duuu'o a :yr.l. ovr n Iu lat d,u r',, aun^o nt fio urnitt ur n: ) / z t

en?l{stu?Rd g 
^uolrirn:rs 

virJ?ru1ilol% 1: fi fi uto.:'lfin: vvl{o1 q g drJ erf

6{ :3.99 o/o

rN = non Significant

s6:r{sril?Rd ro 
^uo'.1:irn:rsddsr:rnr:t:.lduuorrr:rflurdoclos'lrin:sYl{olq 

1 drJord

CY - 11.86%

tui - non Significant

sov DF' SS MS F-Ratio F-Critical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

t2

3472.956

6671.879

6864.786

tr57.652

1667.97

572.0655

2.02363509*

2.srs6e6ef

3.4903

3.25916

5.952529

5.411948

TOTAL l9 266t.468

sov DF ss MS tr'-Ratio X'{rifical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

t2

0.0099

0.0636

0.4846

0.0033

0.0159

0.0404

0.0921*

0.3g36*

3.4903

3.259t6

s.952529

5.4tt948

TOTAL 19 0.5581
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1ilgra ttcttalnr

et.t:1{e.tu?Rd rr 
^uo',:irn:rsddst:rnr:r:Jduuu.,n',r,fludutoslrin:svt.loltl 

2 drjqr?i

A{ -3.82Yo

rur - non Signi{cant

sr-1xr.r}rll?Rd rz 
^uo'1:irn:rsddn:1n1:ril6uuorr.rr:rfluru%tss'lrin:svt{o1tl 

3 drJorri

CY:3.49o/o

** : Sigpificant atlVolevel

r.$ef
t.7oe?*

BLOCK

TREATMENT

ERROR

sov DF ss MS tr'-Ratio F{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

12

0.0149

0.1252

0.0408

0.0050

0.0313

0.0034

1.4639*

9.2078

3.4903

3.25916

5.952529

5.411948

TOTAL 19 0.1809
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et1:"t{t}ttt?Rd ff 
^uo't:nJ6rutfiuun?1illtel'sil{:u?r'i1{ 

Treatment Inu Least

Significant Difference (LSD)

LSD (0.05) : 0'099

LSD (0,01) : 0.139

0.13*

0.14** 0.01*

0.17x* 0.04* 0.03*

O.Z4** 0.ll* 0.10* O.gf

!.7!^

1.g4b

1.g5b

l.ggb"

1.95'

u 6r- 
rodrurirdu.:riufinrrudrudns: a b rtas c udnlrirrnfiufinrrutsrnsirsriuilil'rtfl?lE n?lail tun

nrs afi st^o dr s fi riu dr dtg0{ (P<0.0 1 )

st1:l{Btil?Rdu^un.1:irn:rsddsr:lnl:toisutO^ulotoslriR:vYl{olqrdrJorf

0l =6.29%o

ilr : non Significant

sov DT' ss MS F-Ratio F'-Crttical

0.0s 0.01

BLOCK

TREATMENT

ERROR

3

4

t2

2.524278

t.874582

7.811296

0.841426

0.468646

0.650941

1.29262961*

0.?199505*

3.4903

3.25916

5.952529

5.411948

TOTAL t9 t2.21016
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o1:t{aru?Rd fS 
^uo'l:irn:rs#o'st:1nt:t0?Eutsr^lInzuol'lrintvvl{01sl 

z &ila'fti

CY :4.16 %

r* : Sipifisant at L%olevel

!

en:l{fl u?fifi rO na nr:rili sltfi trun ?1ilttslf'tsi1.{:sri1{ Treatnoent f n u Least

Significant Difference (LSD)

LSD (0'05) : 1'883

LSD (0'01) : 2'640

fl1fr'{u1n 174

sov DF' ss MS f,'-Ratio tr'{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

L2

22.50846

33.661:73

17.92502

7502821

8.415434

r.493752

5.02280322*

5.63375697**

3.4903

3.25gt6

5.952529

5.4t1948

TOTAL 19 74.49522

0ttou Treatment
r4

nltgas
ft

RlR?lilttnflnl€

I

2

3

4

5

5

4

3

2

I

31.09"

30.46"

2935&

28J6b

27.70b

0.63*

1.74- 1.11*

Z.g3** 2.30* l.l9*

3.39r* 2.76l* l.65* 0.46^

s o q la - A I v r 4i a , s
?rillstrfisl r1erarluoodrurirfiu'ltiufrotttd':udnuta b ttducttrtrt{rirtaduiinrtilttstnei'l{tTu

aa t 40 0 g
yt 1 {t dCI-et-o rj 1'r fi riu dr diga{ (P<0.0 1 )
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uiE fi nin ord-o uil rin uri'o ufr n a rn. u. (rn n Iu latd,, u., dun^u nr: r{ot urnfn or n: ) / 7s

et'trl{3.ttt?Rd rZ 
^uol:irn:rsfdsl:1f11:[0?qtO^u]n1o{'lfin:uvl'{o1q 

r drJsrrv{

Q{ = 5.47 To

t* : $igffisaff atlYolevel

fl t:r{fl il?Rd f g 
^u 

n't: r:Ji Uulfi Uun?lil ttnnsil{:s1{'iN Treatment Inu Least

Significant Difference (LSD)

LSD (0.05) : 3.930

LSD (0.01) : 5.509

e q o Ja q, -4----.Y--.y^^.^ 
t i a I q

ililtur?rE drrncrlunon'rurirfiuarTufrnrildaudn.uia b ltductldrl{trirtnduilnrlilllelflel'l{Ru

nr.r a6fi o dr.r fi riu drn'cg8{ e<0.0 I )

sov DF ss MS F'-Ratio F{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

L2

40.19069

238.M36

78.07153

13.3969

59.51089

6.s05961

2.059t7271*

9.L47L3317**-

3.4903

3.25916

5.9s2529

5.411948

TOTAL 19 356.3058

ouou Treatment
rd

nllqog rirnarumneirl

I

2

3

4

5

5

4

2

3

I

52.59^

47.25b

45.ggb

45.40b"

4r.97"

5.34*

6.61*{' t.zf
7.lg'* 1.85* 0.58*

!0.62** 5.28* 4.Ol* 3.43*
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en:r{srl{?Rd ,s 
^uol:irn:ryr{du4urirorrr:dl#^Atldo:vvt.t 

I fiIanirucloslrin:vvrl

orrJ r drJnrv{

CV= L1.93%

nsi : non Significant

sn:i.rfluand ro 
^uol:?rn:rcdduqurirorrr:fr1#nrn'n'lrin:svt{ 

1 fiTnniilcloqolrin:cyts

o'tq 2 frrJord

CV = 3.72%

* : Significant atSo/olevel

sov Dtr' ss MS F'-Ratio F{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

t2

0.705237

4.661.55

32.4997

0.23s079

1.165387

2.7M164

0.0869322*

0.43096031*

3.4903

3.25916

5.952529

5.4tr948

TOTAL 19 37.81676

sov DF' ss MS F-Ratio F'{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

L2

0.842441.

4.t86327

3.t08432

0.280814

LA46582

0.259036

t.09407261*

4.0402945*

3.4903

3.259t6

5.952529

5.4tt948

TOTAL 19 8.1372
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ilucnnlnsla0 uil'l11lu1a0!il oa rn.l. 0vr n Iu laid,, u'l, auotu o r: r{m u rn in orn r ) l 72

en:'htntu?Rfi zt ruanr:ril5uurfiuun?lilllerRsil{:yfi'i1{ Treafirent lou Least Significant

Difference (LSD)

LSD (0.05) : 0.784

LSD (0.01) : 1.099

olloll Treatment
IIA

fl'ttflag
--i r
nln?lilugtRgt'ht

I

2

3

4

5

5

4

3

2

I

13.r4^

13.21^

13.7g'b

13.g4'b

t43gb

0.07*

0.64* 0.57*

0.70^ 0.63* 0.06*

1.25*t l.l8** 0.61* 0.55*

o q o da - i 9 v r i < t v
r,txnur?rE siararlunoarudrduedufrsrrileirudnuia b ilfluctl6ln{rirrndufin:rilunnei1{fr'u

A- a AO C Vyt't{610stou1.:ililutlldcu (P<0.05)

en:l{$rlr? R fr zz 
^uo'r: 

irn : rc #du 4 u ri r o r u r : d ld^Ar lrio : s vt.t I fi Ia n iru r o.r lri n : s vn

olq : drJorrf

cv: 3.50%

'r'r - Significant atL%olevel

sov Dr' ss MS F'-Ratio f,'{ritical

0.05 0.01

BLOCK

TREATMENT

ERROR

3

4

L2

1.091561

tI.71406

3.295t69

{0.363854

2.928515

4.274597

1325A435*

t0.6647596**

3.4903

3.25916

5.952529

5.4rt948

TOTAL 19 16.10079
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stl:ltstu?fld ,s 
^uol:rilEulrfru:ln?1illtnneil{:u1{'j1{ 

Treatment Ins Least significant

Difference (LSD)

LSD (0.05) : 0.807

LSD (0.01) : 1.132

o1l9l1l Treatment
t4l

n'ttqau
tl

R'tn?lilrtgrR911{

I

2

3

4

5

5

4

2

3

1

13.69'

14.91b

15.15b

15.2gb"

t6.02"

1.13*

1.47** 0.34*

1.60** o.4f 0.13*

2.34** l.2l** 0.87", 0.74*

q o o da - A g q - .-- | ti d I v
?tiltur?tE daracllunoaruilrdu:flufrnril6:udnura b ltflscltdrtltrirtnduiinr'tuttetneit.tti'u

vr r.r afi fi o dN fi riudrn'q8{ (P<0.0 I )
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uocnnlnsla0 l|il1?llolau!il04

Rlnruil?fl 1l

3 - Ut t
U'l14ltRilO{ tflflrlUllillV?l?'l{R1:llOAO{

enn,{}n{?Rd zu,,u,urirnrinlrin:snsriudrnr:roao{ (org t {u)

sn:r{fl il?Rd rs,,uroriru rin lrin:svt{olu r d'rjor#

rn.u.(rvrnlulaEd,nr''rcr,ntunr:uisurninorni)t79

lv
l41J?U : flltj

Treatuent

(gel:o'lfim)

Blocks

:?tl
Icl

toagI 2 3 4

I 35 35 35 40 145 36.25

2 40 40 35 35 150 37.5

3 35 35 35 40 145 36.25

4 40 35 35 40 150 37.5

5 40 40 35 40 155 38.75

1q
fiU?U : fl5lJ

Treatment

(gnro1?fl:)

Blocks

??tl
6l

tflagI 2 3 4

I 123 t23 t28 125.5 499.5 124.88

2 118 133.36 125.36 r23 499.72 t24.93

3 124.21 118 130.53 t33 505.74 t26.4

4 130,5 tlE 125.5 133 s07 t26.75

5 t23 t43 t28 135.5 529.5 132.38
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lflffro acuelnr R1nnil?R / 80

erl?r{}fu?Rd re,,ororirnrin1rin:svr{o1rl z dila'wi

en?'hrnru?Rd zz,rororirrrinlrin:yyr{ror g r d:Jnrf

IQ

?111?U : fl5U

Treatment

(gel?offir:)

Blocks

t?fJ
4l

toag1 2 3 4

I 320 310 325 320 1,275 318.75

2 312.5 325 332.5 3r7.5 L,287.5 321.88

3 3t6.67 305.56 350 355.26 1,327.49 331.87

4 335 327.5 335 362.5 1,360 340

5 335 350 345 370 1,400 350

lv
14lJ?U : fllU

Treafuent

(gnrornr:)

Blocks t?11
ac

tqag

I 2 3 4

1 600 563.16 642.t1 645 24s0.27 6t2.57

2 630 655 640 650 2,575 643.75

3 64.4 6U.78 677.78 673.68 2,598.68 649.67

4 662.5 647.37 663.t6 7t0 2,683.03 670.76

5 727.5 700 7t5 730 2,872.5 718.13
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ris| fi nin ordo !r4 rin srdsrifl'o a rn.l.(rnnlula6dturrrdn,ntunrrfifl urnifl srnr)/st

Rlnt{u?R n

ilSrurarorur:d6uto.rnlrin:vn{:sndrsnr:nnao{

erl:l.rlm?Rd zs t,uto:J?rutatorur:fifiutol'lrin:syl{olq r fiilsrrf
lg

filJ?U : fl5lJ

Treatment

(geHo1ilr:)

Blocn<s

t?tJ
I4l

tqagI 2 3 4

I 1,32.5 151 153.5 t49.5 s86.5 t46.625

2 r70.5 143 r49.5 155 618 154.5

3 125.89 r54.5 152.82 160 593.2r 148.303

4 135.5 139 158 155.s 588 147

5 164 172.5 r52 t57.5 646 161.5

ef l:'hrsfn?Rd rp,,uro:J?uratorrr:fi n^utot trin:s yt{tot q z ffiJa'fi
le

fiU?U: fl:U

Treatment

(geltonn?)

Blocks

:?ll
I4l

tsag1 2 3 4

I 339.25 32r 336.75 35r.7s 1,348.75 337.19

2 320.75 340 335.25 333 1,329 332.25

3 350.2s 3r8.4 357.02 362.06 L,387.78 346.94

4 343.5 345.25 34/..25 361.5 t,394.5 348.63

5 342.5 3s6.5 358.5 370.25 rA27.7s 356.94
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ntR9ru?R / 82

enrr{efu?Rfi ro uaosrlSruraru.'nltfifiunotlrin:svt.toltl 3 d:JErrf
lv

filJ?U : fllu

Treatment

(qn:orur:1

Blocks

:?IJ
,4l

lgagI 2 3 4

I 577 50/..6r 594.41 612.5 2,288.52 572.r3

2 600.5 610.5 562.5 605.5 2,379 594.75

3 612.78 562.79 6A4.99 608.38 2,388.94 597.24

4 605.5 608.27 597.73 615 2426.s 606.63

5 637 618.5 618 640.5 2,514 628.5
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rior fi nin ordo uu rin or a'u u?r' n a :vr. r.ovr n lu ln?d,n u'ttau tn"o n r: fis u rn :-n orn t) / 83

fllntfu?R {l

v rer a, t ur r
dgri't Rt:trJauuo't?t1:nJl{tuo i,o{-tRfl :uYl{:u?l?'l{ Rllnnao{

srl?Nd 31 rrdo{dq:tnt:uJduuotttr:rflurdototlrin:svrlorg r dilor#

Treahent

(Sn:ornr:1

Blocks

:?il
tA

tgagt 2 3 4

1 1.51 1..72 1.65 t.75 6.62 1.66

2 2.t9 t.54 r.66 r.76 7.t5 1.79

3 1.41 1.86 1.60 t.72 6.59 1.65

4 1.50 t.67 r.75 r.67 6.59 1.65

5 1.98 1.67 r.63 1.65 6.93 r.73

sf ffi Nd 32 udo{o'n:rnr: til6 uuorut:rfl urdototlrin: svrto'tq z frila'wl

Treafuent

(qrnrCInn:)

BIoc[<s

:?il
t4

tflagI 2 3 4

I t.72 r.72 L.7l 1.81 6.96 t.74

2 1.65 r.77 r.62 l.7r 6.75 1.69

3 t.82 r.70 1.63 1.63 6.77 t.69

4 1.68 1.65 t.64 1.58 6.55 L.@

5 t.62 t.72 1.65 1.58 6.57 1.64
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lflrra acttd{nr

l.

Rlnnu?R / E4

en:Nd 33 rrdo{rdn51Rr:t:Jduuorrr:rflurdotorlrin:svr':orq r frrJnrri

Treatment

(seHo1il'l:)

Blocn<s

??tl
I

4l
nagI 2 3 4

I 2.06 t.99 1.87 1.83 7.81 1.95

2 1.89 1.85 1.83 t.82 7.39 1.85

3 t.87 1.89 1.85 1.91 7.52 1.88

4 1.85 1.90 t.82 r.77 7.34 1.84

5 t.62 1.77 r.67 t.78 6.84 r.71
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il0|fl n?nota0 !fl 'l1yl0m0!ilna :n.l.0nnlulaidril!rgauntonffi uiorurn:-nornr)/85

fl]nflil?R o
9r a a S ltt f
o9r:1R't5t0:n tnil l9t1,o{ lRn:yil{:u?t?1{n't:nnao{

en:r{sril?nil 34 rflo{dnnnr:ro3qrfiulnms'lrinrvnlorq r ffiJor#

rilru : nirulsT?/iil

Treahent

(qnrolfil:)

Blocks

t2tl
t4l

tflagI 2 3 4

I 12.57 t2.57 13.29 12.21 50.64 12.66

2 11.14 13.29 12.86 . 12.57 49.86 t2.46

3 12.74 r 1.86 13.65 13.29 51.53 12.88

4 t2.93 11.86 t2.93 13.29 51 12.75

5 11.86 T4.71 13.29 13.64 51.35 13.38

nr:Nruu?nd 35 udn.:dn:tnr:ro?qro'uTnros'ldn:vyt{o1q z f,tJa'wi

ril:u : niil/st'?iiu

Treatment

(gonomr:;

Blocks

f?tl Gl
tflagI 2 3 4

I 28.t4 26.71 28.14 27.79 110.79 27.70

2 27.79 27.43 29.64 27.79 r12.64 28.16

3 27.49 26.79 31.35 3r.75 rr7.39 29.35

4 29.21 29.93 29.93 32.79 tzt.86 30.64

5 30.29 29.57 3 r.00 33.50 t24.36 31.09
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lnf,ra dstrd{nr

erl:l{sruand se uurodcr:'rnr:m3qrfiulnms'lrin:vnsorq s ffilord

fllnfluln / 86

ril':u: nil/dr/iu

Treatment

(gel?o1ilffi)

Blocks

t?tJ
4

tqagI 2 3 4

1 40.00 36.17 45.30 46.43 167.90 4t.97

2 45.36 47.14 43.93 47.50 183.93 45.98

3 46.82 42.46 46.83 45.49 181.60 45.40

4 46.79 45.70 46.88 49.64 189.00 47.25

5 56.07 50.00 52.86 5r.43 210.36 52.59
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[ 

-fininora-o uurimorn-urlt'na rn.l.onnIu1aid,nr'trar,otunr:r4'orurninorn:)/8?

R'lFl9,fu?R fl
ryrt
6u4unro1fi 't:ilau:1nlo'ttl1ttvfi ?1{nl:noaoil

en:r{Bru?Rd gz,,orodu4urirorrr:il0{'lrin:cYl.lolg r d:Jerf
I

1411?U : U'lYl

Treatment

(q[n:offi]:)

Blocks

3?rJ
4l

tflag1 2 3 4

1 12.49 14.22 13.65 t4.47 54.83 13.71

2 t7.99 12.63 13.61 t4.43 58.63 14.66

3 11.46 15.T2 13.00 13.98 53.58 13.39

4 12.tl 13.48 1,4.12 13.48 53.18 13.30

5 15.84 13.36 13.04 13.20 55.4 13.86

flr:r{ruil?nd 38 udo{dilqilrirormr:to*llrin:rmlo'ry z ffiJa'wi
I

I4U?U : U]YI

Treatment

(qonorur:;

Blocks

:?11
Iel

tsagI 2 3 4

I t4.22 14.22 t4.t4 14.97 57.56 t4.39

2 13.53 14.51 13.28 14.02 55.35 13.84

3 14.80 13.82 13.25 t3.25 55.t2 13.78

4 13.58 t3.32 13.23 t2.75 s2.86 13.21

5 12.96 t3.76 13.20 12.64 52.56 t3.14
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'lngra ecuarnr

4l I I ln r st 4gn:r{}rl{?fl n 39 ucrn{er1J4ilnlo1l4 1:10.: tflf't:uyt{o1q 3 6Y1J91?,1

enrr.rruu?nd 40 udn{:1nto1r4l:nl:ldfl uoulrila{iuolnryaqn:ntnu#{nnrrvlu

Rlnnu?R / 88

rJa rrJulu qq:01fi r: lriR:uvr{ :uuyu:fl

I

?11J?81 : U'l?l

Treatment

(qfenomr:1

Bloclis

:?tl
ta

tqagI 2 3 4

I 17.44 16.46 15.46 15.13 64.09 t6.02

2 15.50 15.17 n5.01 14.92 60.60 15.15

3 15.24 15.37 x5.04 15.53 6t.14 15.28

4 14.93 15.33 14.69 t4.28 59.23 14.81

5 12.96 T4.T6 13.36 t4.24 54.72 13.68

I

?11J?U :ljlYl
VA
?nqou :rnrinq6u

ultun.R.

tlR'lo'l?t'Hilnao{

gcr:1 ge|: 2 gsrr 3 geH 4 gerf 5

{rell^rFl

"1 a
filfio?tilao{

rJarilu

?ruouuila{iil
!- tJu'Iiluillail

rildonrou

lnunnrfiuil

mfio

rruvrlrlou'u
r4r€ an r C

tI:ilflqr lflnJo

s.60

8.60

15.60

11.45

18.00

3.20

4.00

3.20

190

90

309.85

270.2r

t24.8

52.2

3.2

2.0

0.8

19.0

45.0

307.05

274.5r

93.6

22.9

52.2

3.2

2.0

0.8

19.0

45.0

3M.25

278.81

62.4

45.8

52.2

3.2

2.0

0.8

19.0

45.0

30t.62

282.8s

3t.2

68.7

52.2

3.2

2.0

0.8

19.0

45.0

299.M

286.8t

9r.6

52.2

3,2

2.0

0.8

19.0

45.0

:rrurfl ul3u (urvrlfi laniru) 827.06 820.26 813.46 806.57 799.6s
AASO

tqaufl tafl:ilas 8.27 8.20 8.13 8.07 8.00

r.r u 1 u n r sl - t il fi : r n r isr q n'r o t r r : for {su'er, fu 1 u qfl : o'n4 r :
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risrfi'nin urd'u ttv rim ords!fr sn r n. r. (rvr n Iu laid,n u rr auruto nr: r{omn iu grn t) / 89

R]n9{U?fl T

tAI
q ar?r 4 il t 0 { o'l fll fl : v ?r?'r't R'l :n o ao {

t
dao

9r1?'t{sru?Rn 41 [[d9{qalfl 4illJ0.10'rf]]fl10luvl'lfl1:Taao{

s4l
?unilnao{ qoffiQfi (o{flrrorarde|fl)

07.00 u. 11.00 u. 15.00 u.

I ro nqain:ruu2s42
I

I rz nqa6n:ruu 2s42
I

I ta ilqsin:ruu2s42

I rq ilqain:ruu2542

2011qf,6n1uu2542

21flqf,6n1uu2542

22 nqflanruu2542

23 ?1qf,6n1uU2542

24 ?rqf,6n1uu2542

25 11qf,6n1uu 2542

26 ilqf,6n1uu2542

27 ilqf,6n1uu2542

2811qfl6n1uu2542

29 flqf,6n1uu2s42

30 ilqd6n1uu2542

ttuttau zsqz

zf,u'nnu zs+z

lfrulnu zs+z

qfruttau zsqz

sf,utnu zsqz

e #ut'nu zsqz

2t

2L

2T

2l

2l

2t

20

22

25

26

24

24

25

25

22

22

2I

23

22

24

24

32

32

3l

3L

3l

30

3l

29

30

30

3l

30

32

32

30

30

29

29

29

29

26

29

29

30

27

29

28

30

28

32

3l

33

34

32

31

29

29

28

27

26

26

26

rn6s o c 22.6 30.2 29.2
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lnrra ecuarnr

flln9.fu?R au

Rl:?rn :rs riqorrir vrrslnr ur nr :

t4l
9t1?1{nlRBtU?R?l

alql
:1U{1U9.tAR1:?tn:lU1401141:CYgl?

:rgr nolan r?tnsrsdo ui ttffn{
#o*.lfiri6nrrtrasrcr{a'rrr#n'i orn?v:frqru ra lu rrnarfiivlnusr:s ruec

:'.,ii ../,i .ii,,u...,!r,y{d.\.{... ........ n o. .ii

tr uurl:nnr,t:ira:tvriutu r.dcl i

,4r'!' .:' i,.,NtP rt:ltsJw)

il rrrrl0'rio'nr:irrrtrgtfolngf,n{ nrnira.nruro ,;orrltrl,rririr,r:rori#od

fairr lrn'rodri dildrcneul:.lai (z 
' 
tr!.{

-4,.t-4

Rmnu?R /90

42

riEl

idtJE

i{ru'J!,rttlylllu An

^ lilf f trn'7

("tali)'r*-' i'l*ilt"' " '
,-frrrrrirr1.rr, nrrr lrili]riiinrrlnrr tiatu -,,a r,1
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I tfl fl 9l? vt0ra0 ilHl?YlglAgililnA ?yr.rJ.0fl nIilIa6fi ,nr''teutntunr:fifl uriliilurnr) I g I

A
uo urildQa
v 4 Ala
?1{ rgrou ulngl

dA
flaluntRo

t61l
lJ:s?nnl:flRU'l

I q.a tAs
u:v?ertJ?0u

u1u'lflfln ds[[d{gt'l

to A.:flrnil 2502

avtl-h
o{fi ?oiln:il$il lJ:vrYlfl tlltJ

im sr rrn rns n :ul{}r: s u.?t. 2524-2,s2s

arcJ r?srdn rgrasr f (frn ?ur n)
aoa

ilfi 'f ?fl u1auilfi aa, u.?1. 2539-2543

adsa
?il ulfllflgt: il 14 lutucll 9l

o I io qt v
9t umu{ilrav fl 6t 1 u11ln{ 1 ilufl qilil

- s sal A q a
(rnn tu IaEytnmtvail[]t-0f]1:fl arutvtiv'teJ1n:)

n.f,.2s26-ilotrriu

r.murdutnsn:rravtmn lil Iadqll: :or qi
6v41

fl o{?nulaurRUa:n5:il R:lJollr?f,flu1
4a

n:gyt:?.:f,nu1rfl1:
6rJsgi'lttfilJ.l : 0'10'lJU 2 1v9t'u 7
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