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The objectives of this study were 1) to examine the production of house fly larvae from 

swine manure and the use of these larvae as feed supplement for indigenous chickens, and 2) to 

study factors affecting the farmers' adoption of using these house fly larvae as indigenous chicken 

feed supplement, The first part was conducted at the Faculty of Agriculture, Ubon Ratchathani 

University, Thailand, The second part was conducted in village farms at Po Yai, Warin Chamrap, 

Ubon Ratchathani, Thailand. 

Part 1-Station trial: Was undertaken to study the production ofhouse fly larva from piglet, 

finishing, parent stock and mixed manure. A four replication completely randomized de.sign was 

used. It was found that one kilogram of dry piglet and mixed manure produced a similar quantity 

of larvae at 0.34 and 0.33 kilograms, which were significantly (p<0.05) higher than those obtained 

from finishing and parent stock manure at 0.23 and 0.13 kilograms, respectively. When 30% of 

these larvae were fed as feed supplement, with broken rice, to the hens, it did not increase the 

number of eggs/clutch, egg weight and hatchability, but the interval between clutches was 

significantly (p<0.05) shorter, compared to hens fed with broken rice only. Weight of starters at 

the age of 2, 4, 6 and 8 weeks fed with larvae supplement were 76, 155, 262 and 413 grams/chick, 

respectively; which were significantly (p<0.05) higher than control starters. This study showed that 

house fly larvae could be produced from any swine manure and larvae feed supplement helped 

increase starter weight. 

Part 2-Village farm trial: They were questionnaire surveying and on farm trial. Farmers 

were asked for their opinion about house fly larvae produced from swine manure and some 



volunteers took part in the trial. Seventy percent of the farmers accepted the idea of using these 

larvae as chicken feed supplement, but would not adopt in to practice. The reasons were I) farmers 

raised indigenous chickens for food, 2) acquiring chicken feed is not a problem of these farmers, 3) 

producing larvae from swine manure was a tedious job, 4) larva production did not add value to 

the chickens and 5) farmers had a negative attitude to house fly larvae. This study showed that 

house fly larva production from swine manure was accepted by the farmers at the idea level, but 

was not brought into real life. 
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" " 
11111111 t'W11d1u1nm11 '*t'Ylfl1 u 1 ~tim ri1'11 uiJ H~m ~'Yl'U~ui~ m1~ 1tiJu~i11 1111VJ'IlJ H~~u 

1~1J'Uunf1'1'YltJ1 (m111'lflf111tfl'l:lm, 2540) u~:::iJilt1Jl11~'W'1 m11m~nmn t'lfu H~H{i11~111fl 
tnu uu~u 11~ 1~li11 M' 11fl1~1~'1 H~~ 1Jl'hJ~w11Jm1~'1'Yl'U l11 uu~m~~'~ m1Lltud1v 1 umffl11 u 1ll 

q q cu CJ 

!Jli'1J1.J1::: 1v'lft1' u1nm11 '*t'Ylflt u htimri1Ju trlu~fi'Ut~11111:::l1'11n~'IH~m:::'Y11J~ 1Jli''U~'IlJfl1111 
<u 

' " 
'W tJltJllJ u~l11'U n~ 1J ;iu 1 tJ ri1~mm{i11 u 'U'Ut~lJ 1 u u~11 'Vi iJ ~ tl'l:J ru :::1~t11.J 1::: 1v'lfu1 M' flf 111 uu 

<u 

bl11111tl{4'1Yl1¥1'1tU'I L~i'I1:::1J'U l~tJlJU 'U1fl~~~:::~WJ'U 11~1J'Uf111 H{i11!~tl 1 M'iJ'Yll'llilUfllJltl~'U 
1~11 u1tlf11 11M' fl1111 ff1rltu ~ u tl11 H{i 11 ~ blU~ fl ~U'I n'U fl1111 til 'U u V'UU'I ~fi'U , llli 1m {j* 'IU 111 ~ U11 

u <u <u 

oCl 9 , ~ , ~ 1 d'q y Q,l ~ .dt ..;. d 

U~~1:::1J'U'UI1f1' 'WtJltJ111 tl1l'Jflflufl'S1111'lfu~~!UU1.J1~ tJ'lf'U tl1fl'Uf1Ufl'S11JU'U'1 !'WU~~f111~t1J!bltJ 

1 M'uuv~Ll~ H~H~11~ 1~1'*tJ1~ 1v'lf11i'I'U1iflflu~~ 1 wdm11:J~nu m'l:lmiluH~'W~uv 1~'1-llmt~11 . ~ 

11~~ 1l11 U~~~11 '*~ 1 tJtlU H{i11ri1'U ~'U 1 ~tJm 'W 1~UV1'1 ~'I f111 ti tJ'I rl'11l~'I~U'I ~1m1Ju ~1Ull111bl 'I <u <u 

.dl 9J 3} ~ d ,J' ~ 9) 3} I d'& ~ ~ 
tl'I1UtJ~::: 65-70 'UU'I11'Ul'J'Uf111H~11 (fl':iWf111!~tJ'I!'lf'lf111fll) f111~~1Pl'Ul'J'Ub1'1'U'U~'I!'U'Ufl11t'W11 

"' "" 'I y J ' ltf d .d 0 ltf y,d "" J ?I d' "' "' 
f1'tltJfll'Wf111N~I'l t'H"J:'I'U'U UtJ1'1 !1tll'1111 fl11'Ylu~'U1H~'W~UtJ !~'Yl!tl~'U'UlJ1!1J'UUll1UmtJ'Ibll'11 

u:::~u'I'W unru l~'lfl1111m m~L1'11tl'U tJ 1~ tfi'Yl'U U'l 'r.l~PJ{ tm ri'l~lJl q ~ m~~ij tJ~ mruu~:::fJ rum'W 

~ • I o 'I Y .I 1 .I Y "' ltf. I Y <k .d "' Y9 ,.: ' ,J'Itf Y ~ 
111J'Yl'I11JU'U'Uf11'S'U11Jl t'lflJ1~ tJ'lf'U'W1U11fl'U LlJ~1tJ CJf'lf11'S'Ylu:::lJfl111J'S t'Ubl'I!YI~l'U L~'U'Uu~ 

<u <u 

~tl'lt.u'11 u-s:::'U'Um-s H{il'li'll111~flti'U ~~u~bl11111t11 '*tJ1::: 1v'lfu uln~iJuti1~ 
"' 

' 
f111 H{i11u~~ f11'J" i ~ f11'J" tl'U 'Y1 f'W tJl m-Yi iJ t!V'UU'I tfl'l:J 1'1 'J" m 'lf'U 1J 'Y1 U11 tl~ 1'1 n'W l tJ 1'1111fl iJ fllfl 

<u <u 

' " 
U~ :::iY 'IU 1~~U11 ~tl'l:JW~! 'lfu Uri 'I H~ 1 M'nntJ 1~tlU'Ufl utln11fl11 H{il'llJfi111JU11tl~l'l n'U l tJ 1'1111U~ 

r I )I Sl 

~~!~U'U l 'U f11'j tfl'l:JI'l'J"-YiVJ1n'W1111 'U U~l'll11Uf11'J"H{i1PJU'U'U1t'lt~11 U~llJl~tfi~u1tlfl1111¥1''11 u'UU'I~ 
<u 

m::: Vi 1~ u:::, M'fi ~ m 111~ ii €l~Hb1'11 IWffl'U nu u~l 'W 'Yll'IV ~~~ fi ~m 111U~ ~::: t!Vl'llJtl11 t~tl11 ttl 'I 

!~Uf.J~ tl'U UVl'ltlJ 'U 'j ~'U'U tii U'l ultlt 'W 1~1J'Uf111 H{il'l 'UU'Ittl'l:JI'l 'jfl'j l1 cl '1'1 tJ 'j ~tlU'U, ,jJl 1tJn ufl1'j 11 
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, 'J/ I I 

rnm.J'l mh~ ull'~m"JtJmrVJ'lf l~v~cr\911 uK:Jv~uf11lm"J:utmnyh{:u (mYlYi 1) Yiufll1:ubl':u~u£nu 
"" 

.& d ' ..., ~~ .et d ~~ ~ \ri' 
'li~ 1l~lU'W f11'J 'lilfl'Jf1'l:ll'J~1.11.1 lrt:JJ'Wfl~t11l'W1'W'I1Hl:JJfll1:JJV~V'W (m:JJl'li1f11'J lf1£J\9l'J, 2540) il'lv ~:JJ 

~1l~'W~eJ~um'J (l~'YlumntJ n tt(l~ 1lJ rie1 i ,1lf1~1Jrum:u(lml~m:um {1'1:JJ1'J t~tJi'u i '*nu'Yli'Ylv1m 
• u 

t1'e1~~'W Hi'mh~ihh~ff'YlTI.f11Yl U~lrleJum"Ji'1.1W1'W ivmv'l11mlYl'Wf11'JYli11'll;~Yl1W'liV i uiJ 11~'!1u 

~luu m':i Yli11'lmYl1~mh~ i ,rntJ~:u1tu:u1n i~vi '*l'Ylfl i u i(jvium~ulum"JYli11'l n~1.1Yl1J'.hu~11~ 
v v 

.y] 1 i 11'1 rl} i' 1.1 Yl(l Yl i1 \91 ~ ~ 'W .y] 1 i r1'lf1£J \91 'J f1 'J U 'J 1 V 1 rl} :JJ 1 f1 ~'W ll~ ~ U .U ellfftl :JJ 1f1l 'lfu l~ Vl tl'W l~ 'W ~ 'W --.!1 

'J~1.11.ltJ!lfl'ff ~u l~~eJ:JJt~n'Yi1mv !f1'l:ll'l'Jm'li:JJ'lf'W 1lJ{1'1:JJl'Jtl~~Yl11'i'lleJ~ 1rll (m1v~ifn~, 2541 lm~ "" . 
univ, 2539) 

7:\ 
I 
I 
I 
I 

I 
I 

"""" 01111'1 
"" <II 

u~,'t't 
...... ..... A'11l'1tl'U ,.... 
,.... 

'11U,~ 
,.... ...... 

'11U,~ 
I ' I ' 1\ I ' !I\ I ' I ' I ' U'J ~~1'W/ \.m~~1'W 

I ' ' I 

' I 

' I 

' I ' I ' ~~ 
I ' ~8 Yl'lf Ylf1 I ' I 

U'J~~1'W ' )1.1111~ 
I ' ~ ~ 

l11u iJu llil!YJ(l I I ~mnu I [];] 
\ll 

I IG;J ........ ' 
Lfl mdiu 

tnyanllw 

----? H'm~~l'W 

~ ~ ~ H1h~ 1v'lftJ 

------7 fHWl '1J 1.1 II VI 'U 

I 

... .c::t. <il Ql " lll't'tn 1 ':i~1.11.lf11'JYJ(ll'l'Ufl~tn£Jmm ~'W'lf'W1.l'Yl (m'J'WI'l, 2532) 
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"' . 
'ff11J~1'W M~n~·;wnt.mn.JtJ ~fl mnJ"nVi'lf m1t~v.:rff'~1 u":d1\lm 11J-vi'I'11'W tJnYh{lJ 1~viJnn 

"' I j/ I I 

1 ~u 1 ~~1'W 1 'W fli'-:u~tJ'Wt91tJ1J 1v~n'Un\lm11J~1~'1 'Wfltl\11m!w1~iJm1~~~mwmu~v'W '11~tJt91tJ1J 

1v~tl'UflltJ'WtJm::::'U'U V'Wt~w1 'lflJ'lf'W 1'1(11~ U(l::::1in1J'lf1~~WJ~~t:J1J ~~1'WU\l\l'l1'Wttlflmm . . 
t I " ,., 

ffl'W 1Mt\)t~1Jt'li'1tutnvl'li'v~n1J'Wt:Jtl~1{1Jmtl~'W '11~ 1 'W~1'Wmnh'li'1u\l~t1tl1H·lii~ t'lf'W ~tJ 'ff11 

f Clo 0 'j} d Q.l ef 
1'Wlll'l(l::::tlum':i1J'il::::'Y11 i mm..tm'V'l ~~'U 

... _, 4 
2.1.1 fHlfl11'JJnl1'UlJfl'WV 

m1u"n¥i'lfi1tJ ~~ -:l1t~'W n'\lm11J11 ~n'llv~ tnfl ~~ m'lf'U'U 'Y1 1~ vm Yl1:::: m~ u"n'li'11'W fltl'\l1n 
"' "' 

"' "' 253 7) 1:::: 'lJ 'lJ m1 u" n.WGJJ'~ 1u 'U nv v n! ~11m vu 1:::: !fl'Yl l1~ tll':i u" nViGJJ''b'tJ ~ ~~ tllfl ~ ~ ~~ tJl!!(l:::: 11 ~ v 
"' "' 

'j) )/ )I iJ I 

11" 1 vfl ~ ~ i 'U ':it~ 'UiJ 11 ~vv1 u u~ iJ n1':iu" n¥i'lf11 (11 v'lfiJ ~ ~11Jti' 'U l1 ~u ~'U vvn'U ~~~":::: 'ff fl1Yl t~t~'U '1 'll 
"' "' 

j} 1 .d 'j) \r] :i)cv Clo .. 1 .et 
fld11J~tl~tl1~'1Jtl~ !!l'l(l::::1Jflfi(JU ():::; H(l~ ti'U !!'Yl'W 'Yll'ltl~tll':i t~ ':i1J '\l1tltll':i H(l ~ fn':ill\;J tl'V'l'lf~1U'W tl~11J 

1) m1U~;Jn¥i'lftY1t~m~tJ11flflt~'W 1~qu~::::'ff ~f1'11~n 1~v~1 '1utnfl~~m 1 'U'lf'W'U'Yl'\l::::mh 
iJ I I jl jl 

Vi'W .yj tll':i Hii 1'1 tltltll~ 'U ffl'W '1 1¥1 tl i ~U (l n¥i'lf~1'11'f'U'U 11fl fl i M 'V'l tl!fi tJ~ i 'W fl'fl!~ tl'Wiltl'W ;1'~\j fl'f l 
"' 

"' di "'"'"'~ ~"' "' ~\J]Y "' t~fl'W11'W~'l muu::::lJ'lf'U~YlGJJ'MmnM(l1tJ 'Yl~Yl'lf'ffl'U Yl'lfHtl ':illJ'Yl~ tlJH(l i'Wm':iumm'lftnfll'l':im 
"' 

"'0 .!i .!i "'"' -1 'r "i" y 
tJ~fll'U~fl~'lf'W ~'V'l'lf!!(l::::lJ':i~ W'lf'W 'lf'fftltl~ltJ! 'ff1Jtl 

. . "' 
2) m 1 u" n¥1 'lft¥1 onl'J ~ 1mJ 1m rJ'U 11 ~ n Vi 'lf-Yi u" n~11J 1~ flu 1:::: 'ff ~ ~'li' ou ri1'U mn u ~~n 'U Vi 'lf 

"' "' . 
d d 'j} .et d .dQ.I ,: I I 9) .oC::\ fl 
'Yll'l (l 1~ 1J fl l11JI'l tl ~ tl1':i'l1 ':i tllJ 'fffll'U 'Y1 ':i 'lJ Clftl!! 'U 'U tl'U tl ~!W l (fl1fl l'b'l!fl'':i '1:1 ~ fl'l'ffl'l ':i !tl'l:ll'l ':ill (l ~ 

Ql .t .et C\ .et .. 1 .et d i ~ .& ~ Clo 'j} d 
'Yl~'V'ltJ1m, 2543) l'W~1::::u::::'W'U m~ mfltl'lf'W ~'W'lf tll\1\J::::lJ"tl'V'l'lf!'WtJ~ ~'lf'U~'I1'W~tu'U1J~nw m1~n 

"' . "' 1 ¢i' 1 i'W nn u" n'li' 111¥1 om 1 ~ 111 tllv 11 ~ ou" n 'li'111 'W ~ 1 ~'W tl1'11U ~~ v~ ff'~ 1 u" nl! 'W ~1u:::: 11 ~ ~ 
"' "' "' 

"' . 
3) fll'j U(l n¥i'lf'l1~!¥i fl'U11fl flU():::;~ 1'11 tllti'W ~tllJtl'W 1 u¢i'1tl ~11J1~fl u n: 'ff ~f1'ri1'U Gf) 1¢i'11 

"' . 
I I Jl Jl I I 'JI 

l ~'U fll'j u \;] nVi'lf-Yi lJf1111J v~ '11 ~'U 1J ltl'Vi "'!~ '11 ~u! {1 tl~ '\lltl¥1 'b'-Yi u ~ tl'ff11Jl 'j fl ~ tl'U 'ff'U tl~ '1 ¢i' '11~'fftl ~ 1~ Q 

U ':i ~'ff ~ ~~ nri 111Jl ,j' 'U ;jtl H(l H~ ~ 'U tltl '\lltl '\l~tJ11Jl'U 11flflltl~ !!~ 1fl V~ 'ff11Jl ':i fl ~1'11'1-Al V t ~l'lf'U fl'U 

trl tJ1tm 1~ Ml ~ Vfll'V'l ':i 11J !!~ 1 tlU H~~Vi'b'i 'U 'b''U 'U'Ylff1'U i '11 t\)ttllol~ 1m\!~ H~~Vi 'lf'l1 (l ltl'l 
"' . 

'b'iJ~-i11Jtl'W iJ1~fiU':i~'ff~~u~::::nt~'Un'Wi1'~t¥itJ'U11flfiU(l::::~1mJ1v¢i'1m'ff1JtJ ~1mh~t'lf'U ttllol~~m . 
~ui;J n'li' 11mu tJ1tY1t~'Unfl flu~ 1U~;Jn'li'11~11tY1t~ ~111'1.11v ~~'U ¢i''W 1 ~vm 'V'l1::::tnloJ~'j m 1 'Wfllf1~·~1'W 

d ,a I I \.1) d ..!! 0 I Ql J Ql d''J) 

tltltll tw-:~m 'W tl u~ tltl1'1 t m~ 11J m~tl mm'lfltllol ~ m'HJ ~ 'Y11~ 11Jtl'Utl1~ mv-:~ 'ff~ 1~1m 'ff'-ltl 
"' 
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.t:ill .; u J 
2.1.2 fl\lfl1'UJn11l1UJ.:JO'VI'l 

,1 "' "'"' ~I "'-1 & 'l "" I"' fll':i tr~ V'l ~\WJ:IJfl 'U:::: t u u tJ'l'fl u ':i:::: mn.J 11 u 'I 1 u ':i ::::1J 1J fll':i Hri\91'\J tJ'l!fl'l:l l'l':i m'lfu 1J'YI'fll1J fJ fl1J 

" fll':iU~n.W'lf~lm~lJt! (fll'fll'lfl!f1':ifl~f11~1'l{tnfll'l':ittri::::'Yifvwlm, 2543) 1~vn'Um':ilJl1'l~t!'lt!Vl'llJ 
j} jl ' 5I 

'fllllJ 'ff1ri'w trlu v v1 'llJ 1n ~ v J:::: 1J 1J tnfl ~'~ J 1 u 'lfu 1J '1'1 f1 'j) m J lJ l1'1 ~v'lil 'U::::JJu J:::: ii'YI 1l .n1vw1n v'l ~u 
u 

' " ti'lJJiillflrll'l!.,rllJl~~fll':i !!rl::::rl~fll':ioU~!!~'IYitll'U'U::::!fl~~'U 1 'U 1Jl'll 'Elfll~rl'l (lcm 6, 2539) 'Utlfl'Ulfl 
"' 

'J) ' 'j) " 

um1'1i 'UU~fll':i 1 ~u ':i:::: ltl'lftJl~ V!'il'Yn::::tflfll'l':imYi]JiJ 'U~tlfll':i H~l'l ~lfl~ ffl'll!~ti'IV'l'fl'l!1'Ju't1'lu ':i 'I 

'll'UUri::::!~'UU '11 ri'l"tltl'l'lill'ltll'l11':i 1 '11' n1J.W'lfur~:::: V'l trlu lill'liltl~~fll'jfl1J.W'lf '111w!'lf.W'lf~ 1~n'Eli '11'tn~ • 
" 9) 9) ~ cv Q,l d Q,l fl Q.l ,f 

un; iV'lf'U 1 'U 1::::1J1J~ltll'l'U l'J'UI'll ('U':ity, 2526) rlfl'l:ltu::::fll':i!rlV'l~l'lli'U'lf'U1J'YI!Wfll'lllJll'lQU':i::::~'l'fl 

" " fll':it~v'l11'i ~'IU 
" ' 

1) ~~ tm.Wt!1J 1i.nmtr~:::: ~1'11Ultl!~'U ':iltl 1#lt~1lJ LYl'U 1 '11 ru'U::::!~'U'Y'llflffl'll!~fl !l'iun 1n 
u 

sJ I jl I f 

.WudJv'l ~~~mr1 1l't~u m'I11'J i u r1f1t~vu 'U:::: '\Jlvn~vdjv-ffl'l1m rl1ut'WlJ ~1u 1u lJ 1mnu ih~'IYi 'U:::: 

tiv'l1~ '11~t!i 'UVllJ~~'El'lfll'J !~'Ut~'U~l i ~~lV!~fl"J U 'ElW) fll'J tiV'lffl'llt'11rilif1~1~'111'1Hrltl11 'J 
" ' 

('Ufty, 2526) ~'~1~1#l]Jm':iMl'J'Ucllvmm':i !~]Jm':ifl'El'lnufnm h'fl mij'Elu-ffl'l1m'jfl~n'Ul1'l1u 

2) ti v'ltil u m~lh'l t ~1l1'111 'El':ilv 1#1 ':i'El'l 11'1 t~ u':i::::~ '~ f1'r~'Elt1'lu fll'j 1 '*u':i:::: iv'lfu 'Uln~u ~'111'El . 
'1'1 f'l'l tnm~ lJ 'ElVi '\1']Ju n ii'YI TI fll'l'llJlfl~ ~~ ti'1'11lfli'l 'Elllfll':i Hiil'l.W'lft~'U ~ lJl'\J'El'l ':ilV 1 l'i'l1 ~fl fll'j 

"' . 
" jl Sl 1 

t~V'lffl'lln'U::::t~'U u '11 ri'l 'Jl v 1 ~ 'J 'El'l ~nl1'lffl'llt~ V'l1Jl'l t1 Vl'l V'lt~'U Yim'\Jtl'l ':i 1v 1 ~ 'fflntu'YI~ u '1'11-.1 '1 u u 

d.d .I "! j.l 1 ,- "! "! ~ j.l ,- 9 do ~~ j.l Gjj./"'> 

mru'Yifll':iurlfl'l'l'lfrllJl'l1rll !'lf'U t'fl-m::::1Jtl '11':i'El~f1J!1J'UI'l'U t~tlm'l'll:::: t'UtlllJ'YI'Ul!u'UI'l'El'l t'lf!'l'U "' . 
' " ~l'U l'U mw1 nmlJl':i t~~1'11Ulti!~'U YilJl'\J'El'l':ilV 1~mri1iru 1#1 

d _,j ~ Gj j./ Gj <V "! Gj j./"> o' "! ~ o' I "' 

3) tmJ'l!'l'l'El!lJ'Ufll':i t'lf!!':i'l'll'U t'U'flJl!':i'El'U mtn~U':i:::: lV'lf'U t~'Elll1'Uflrlti'YI1ifllJU1J'l'll'Ufl'U • 
f11iu 'flflt1vu '\J'El'ltflfll'l':imvvl'IJJU'J::::ii'Yinm'l'l t'liu n'Um':ilJ1Jl'lt~vNtt 'J 'l'llhlt~n1~~1m':it~r11 
\IJ j.id Gj j./ d <V o' & ~ "'> .d\J] I j./ Gj j./ <V Gj "' & I 
!~fl'U:::: !'11lrlV'l~l'll!!'YI'U 'lf'l!lJ'Ufl'UflJ':ilJ'YI !:IJI'l'El'l !'liUJ'l'll'U'I1'Ufl !!N'll'U !'U'fl':i'El1J'fl':il'U'l!!1J'l'flll:IJ 

" " ' 
f1J ~~ 'lf'El1J fl'U fll':i ~~ V'l-ff'l'l -hi' fl'l:J ill :::;ij 'U:::: lJ'fl'"JllJ<Jf~ L 'U'U :1Jlflbl1'11 f1J fll'j Hftl'l !fl'l:J I'J'j 1 'U 'El~l'l .yj eJ'l'fl'l 

j.l 'l j.l "' "' .d "" ,. 'l 
l'l'El'l t'lfUJ'l'll'U~I'll!'l'l'Elfll':iHrll'l !~ti!'Q'I'll:::: !'U'li'U1J'YI 

Jl' I I I 'J) I 

u 'El n 'U lfl nn ~~ V'l ffl'lll'lllJ ~ n fl ru:::: Vi n ri lllJltt ~ 1 1J 'U 'U 11 u ts:IJ Vi 'U:::: ]J fll'j ~~ V'l t.W 'El11'l fl • • 
,.I r/?f ~ Q.l ~ d..:t~ ~ Q.l ~ ~ I 

u'J:::; ~ 'lf1!1J'U fl 'U flJ 'JlJ '11 Cl fllJlfl'\J'U 1 ~ Vt'Q 'l'll::::tflfll'l 'Jfl'J'YilJ!'l'U l'J 'U '11'HJiJ 'U 'U Vfll'J HC'I 1'1 tl'U ~ !'ll''U 

tfl'l:JI'l':im~ii 1 'j 'liY'Ii'llt~u '\Jt~'llillm'l '111'Elii'fllllJ~llJl'jt~1 um'jnfillt~w~vm'j"'~'YI'U 'Ulmtmi'l'YI'U "' . . 
~1'1"1 ~'IL1flfltu::::fll':i tiv'll~V~l1 u 'U::::~'El'IJJfllJ~UClffl'l:llt1'Ju 'ElVl'l~ 1 '\1' 'El1'11l':i~JJ'fltu.fll'l'l ~~ "' . 

' Sl ' " 

i U'j ttmlJnnflv'lnu hr1'J::::1J1~ ffl'llYit~ tJ'lt~uYi~'El'lfll'j'\JtJ'll'lCll~ t'liu fll'jt~V'l i 'fl ~m 1 t1 
.: \If 1\IJ I ?t 9) ..J ~ ~ ~ Q.l 'j/ ~ S} d ~ ~ d ~ g) ~ 

!'U tl- ! fl ! 'U !lJ'U 1'1 'U '1f 'lfll'j trl V'l !lJ'U fl 'UflJ ':i lJ'I1 Cl fl H!Cl V'll'l tl'llJfll'jCl 'l'YI'U lJlfl 'YI'l'U flt'l'l vi '11 HC'I HC'I 1'1 "' . 
CV ~ 0 Gf 'j/ 1 \t) 'j) .r::::.d ~ Q I \rJ ~ ,J 1 'j) Jl 

l'l'El1JU 'YI'U flCl 1J lJllJ lfl'U 'I 'U::::'Yil ! '11 (ltJ ! ~ l'lifllJ !C'IV'l fl'U:::: I'll 'I 1 U'Ulflfll'j!ClV'l'YiflCllllJlU ell fll'J ~~ V'l 
"' 

jl ' " ' 

nmJru~uv'lfi'l~ln'flur~~ii~l'U1'UUtnnlmjjmYivunum1tn~NU~l'flllJl'flQ1.h~n'lti'vu"] 
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... ..1 J 
2.1.3 fl~fl11'1JU8flnl'UJ 

i 0 .-=:::. .. 1 ~ eJ Q.l o' ~ 
'W t~n 'illfllflE~ l'l'J m 'W 'll''W 1J 'Yl 'il ~ 'Yllfl 'il m 'Jllfll 'J 1J {I n'W 'b'u {l~m V·Hl\91 1 t'Wtl\91 t~1J ff'W t~'lfl llll 

"' v v ' 
l'i't~'l fll'jtJnf)fl i 'W fl1'lt1tJ'W l'l'W !tl'l!!'ti' d ll~fl'.i ~iT 'Wfl~ r1'1 r·m~ii\91!!{1~ ~{ll'ltltlll 'Yl'W Vi 1~1unv'l1li'Wt! 

v v 

t Vi v '~ ~ t~ fl-:~ lll 1'1' t~ '~ n 1 'j 1 ~ v t 'Q 'W 1 ~ t n E~ \91 'j n 'j 'j 1 v v t~ v "1 -.1 '~ ilt 'W 'j 1 ~ n 1 'j 1111 iJ 'W :]}1 \91 v '~ ij fl-:~ llJ ~ 11 ~ 'W 1'1' t~ '~ 

1~1 um'J{l'U u {1"4 'W 'illn1h ~v~'W "1 191'-:~v l'lf'W ilmi' 1tJ1Iififl unfifl'b'iJ ~~'W "1 l'l{lt~~ 'il'Wtfl ~ t~'l iil'W -:~v 
J1 I I I 

fl lllJ ff~ ~ lfl 'J llJ f1-.11J 'il ~ vfi 'il ~ ffU tJ ff'W 'W fll'J ~ii l'lfi 1li {l'llJl'J t1 ~~ M11~'illfl'Yl 1'W rllfl 'J fi ~tl vi 'W 
q "' 

'j ~ lJlJ tft t~ i 11' 1'1 -:~m-.1 'f11'J 'It~ rJ 1 ~ t~ v1-.1t~ 'W "JJ n~ tnE~ \91 'j m ~'~1'1' t~'IMln 'il fl'.i'jlJ m1JJ {l'u 1J ff'W 'W nu <flu'~ 
"' q 

~il'l ( mniliJ' 2532) !I {I~ l ftm ~ 'W fll'j l~lJ'Yll'llilt!fl i 11' n1JI'll!tl'llllfl~'W ~'l~fllllJ~ll~'W 1'1' tl'ltltlfl 1 "JJ 
q 

jJ !i.1 • , 

-n 11 'l.Ju ffl'll11 'illflfilrl'W f) f) r1'1il n'ilfl'.i 'JlJ'W tJfli'Jl{JJVil11~ll'lti1I'J~ff 'lrl ~'lil 
q 

v v ' 
1) 'i:Ylr u 'i:Y'4 'W i 11'~'J1V t~l{l'lJJ n'ilm'JJJ!M~lil m'il 'il~~r1''1Vil11 i~mv i 'W 'J ~uui'Jl{JJ t'li'W ;1, 

' v 
.c::::t. <r" .c!Q.I .d3) 13/Q.I .tt 3) ~ Clt. Q.l ~ 3) Q.l lrl ... to 

'Ulrl tl'Jfll'J !H'i:Y'JtJ{l''IJll Mfltll'Wtl'Utll'W M'JtltJ'Jfll'JI'l~~lJ ciJ{lciJ M'Jtlllllfl'.i~'Yl'lfll'Jtltlfl !1J'Yll 

,..J t/ I Q.l 9J ~ '!J) .c:k ~ 0 Q.l Q.l lJ) 'j} ,.,I t/ 
'Wtlflnl'Jll l'li'W 'Jtl'il1'1!1J'WI'l'W Clf'I1Jl'lfiH{l'll1'J1JlflEJI'l'Jfl'J1Jl'lfi'Jtltlfi'Jl 'Jlrl !~'illfl'Wtlflnl'JlJ 

?1 d lsp.l "' i "' "' dll) !ll 
tll'il'il~l1J'W'YllJ1'1Jtl'I'JlrJ !~l1{lfl 'Wfi'Jll'Jtl'Wfl ~~ 

"' "'"' "" ' J'?J t!ll ' t!ll"" .I '1 o' ,1 ~ 2) {l''W1J{l''4'Wfl1'JEJ'I'b''W fl'ilfl'J'JlJ{J''J'W'WI1J'Wfll'J 'll!d{ll'Jl\1 l1lfl~1J'J~ !rl'b''Wlllfl'IJ'W 'JllJ'Yl\1 

O i !l}_,. ,j i !l} i <V ,!j '] _,. !l} _,. I i !l} I ,j i !l/11) !l} I !l} <V 

tll'il'il~'Yll MlJ!fi'Jtl'l 'b'{l'tJEJ 'Wfi'Jll'Jtl'W !~rllJI'ltl'l!{l'rJfll 'b''illrJ!'Wtl M!~lll l'b''W fll'J'Yltl~l 'ilfl{l'l'W 

0 !ll !ll 
'Wll'UllJl~lrJ 

v 

mil-:~ 1 ~ V'Jlll u~ 1 i 'W 'J ~1J Dmmiil'l 'Utl'l'll''W 1J'Yl 11 'J~ flti1J~ -:~vn 'ilfl'.i'Jllr1'1 {l'lJJ ~ t1 fll'J 11 {In 
"' 

~ d Q.l t/ ~ t/ 0 3)~ I d Q.l Q.l r/ ,: ,J 

'W'll mv-.1 {!'I'll tm~n 'ilfl'J'JJJ'W t~ni'J1 'JJJ tflEJ\91 'J fl'J{l'llJl'Jti'Yll i M fl'ilfl'J'J JJ!M m'W {l'JJ'W'W lilt~t!1I'J~ 1v'li'W 

i 11' n'W 1~ hw i ~~{l'W {It~ v 1 ~~1n11~'W '1-1 1m1I1'1J i ~n1J {l'm"Wt~t~'W 1 'Ill! {l~flllJJI'i't~'l m'J 'llt~'IU~{l~fi'W 
(Gupta U{l~flw~, 1998) fl1'J~'il~l11 i 1i'n'ilm'JJJ~~tl~ttt~'l.J'J~ 1v'll'uurin'W t~~J'W l'i't~'l~n'ilfl'.i'JJJ~ 
!~'WIIfl'WM ~mhM 1 tl'J t!'l 1'1J!!{l~ ri 'I rh'W L 11V'Ifl'il m 'Jll~'W "] Vfll'llt!Vl'll'lf'W fll'J~iil'l ~~fll 'J 1iv'11lm 

1 ~Vi ~,jtJ11{11! ~ 'W Mt.hv i 'W fll'J 'J tl'l 1 tllfl'El!M il tl ~{l'W {I tiEl L ¢i 'illflfl 'ilfl'.i'JlJ ~'W "] i 'W 'IJU! ~~~ rllfl'W fl'il 
' v v 

m'JJJfl'WfleJ'I{l'llJl'Jtl i ~11'J~ 1v'll'u 'illflfl1'Jt~v'l11m¢i-:~m'li'Wn'W vn\91-:~mh'l mill fll'J t~EJ'I{l'fl'J1J'W ,jt~ q 

v ' v 
"' • I '1 'l !ll "' !ll "' "' "' o'GJ ?1 I "' o' 0 

mv'IJJm tl'lv 1 'll'lJmrm u{l~M'W t~'WUJJ{l'I'Ylt'lllmmrwM'Jt~'llmv'W'W~ 1 'W lJmrm I1J'W mMl'Jllfl{l'l'll'W 1 
v 

(Bondari 11{1~ Sheppard, 1981) U{l~~fll'J11'.jflYi'll'Hfl'Jtltl"J 'Utltl,jtl i~'l-11i'W,jtl'J~Yi'1fHfl lfl'ElHfl 

~ "'i !l} '] o'll) 1 11) !lJ'] G 0 II) ?1 II) !l}_,. I _,. <V <V o'd J' 1 

l!{l~{l''I'Vl '1111'J~ trJ'b''W 1JJ ~~ t\91VI'l'J'Ifl'W1t11tiJ'WmMn11m ~~t~n t'll''Wt\91tJlf1tJJJ{l{l'l'll'Vlmv'ltJ'WtJtl 
"' 

.I d c:lt .I <; c:lt ~ "'"'"" d !ll ~ c:lt 
1J mn 'il ~ t1J'W mMn 1J m 1 1'1 V\91 HU {I~ tlJ'W t~1Ml'J 'llti'I'W -:~n {!' 'IJJ'b'l\911{1 f1"J 'W t1 V"J Clf'l 'il ~ n m vmt1J 'W 

.. I .c! .tS ,J ~ Q.l cf \t) I o i 'j}.d .c! ,% 'j) 'j) 0 \q j}Q.I 

tlll11'J1J {lltlfl'Vltl\91'11' 'W 'I Clf\1 fll'J ~{I \91{lflEJ W ~ 'W 'il~ Ill 'V11 MlJ'IJ~N! {l'tJ'Vl'lm rJ ~{ltl\91'V11rlrj'V11'il~ ! ~ 'JlJ 

'l.J'J~ tv'lfu mn~"l~ ~'l'il~I~'W fll'J ~iil'llf1E~I'l'HttJtJ ~{l'JJ~{l'l'W 
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2.2 n111fl'I!IVI1U1111NmJNUl'U 

" 
1 ~iJiJ fll'j tfl'l:J~ 1 tt~~f11lllt ~u 'eJV"ll V'lll'U 1:J 61 u v~~ ~ lt'l1u I 'lltl Vl\1 V{l''j~ tt~~ iifll 1 tntlfl~ .. . .. 

J. Q.l Q,l 'jJ J. ,. e;:S ~ J .q,. ::lt Q.l .c.:l.c:a .Qa Q.l 

9f\lfl'U u~ ~fl'Ut'U u fll1'Y'I\l'Y'Il~'UW\l 1 fl Vllfll':i v·W\91 t'Y'I'fliJ 1 lflfltiJ'U '11 ~ fl'lf1~U ~~ 1~iJiJfll'j r-m~ ~fl'Y'I'U 

'eJVtliJ1inll'lfl~~'~Ulfl~eJll (1'11'HJ, 2539) tfl'l:lmmt'1vurml~~WJ'Ul~'U!eJ'~ 1flv !~l'i'eJ'~~'~'Y'Ilmff'v .. .. .. 
iJ 'U>U'r.J'Ulflfllr.J'U elfl l'ieJmtrlmJ 'j~'lflfl'jlJ lfl~'U fllllll'i'eJ'lel1'111m~~~.Yhnu niJmfl~'U~llJ 1 'l1~lr.J ij 

mn1 l'Ylf'Y'I v1m m1 i'mh'IYJ lltVleJv fll"J thH'U flfll"J~ WJ'U 1~1u flU tn'l:l~ "J n!u fll"Jtvill'l11mru N~ • 
" ' <> ~ 9) ~ 1 <V 1 ~ I 'I 9) "f Q 0 'I 9)"' 'I 9) .+t d 

N~~ !'Yilllfl"ll'U fltJ'jiJ!'fll'U tliJltlfll'j!fl'l:JmUN'U !'YilJlJl !'lft'Y'I'flfll'jf--I~~'Yil !'11lJfll'j !'lflJtl {l'l'j!fllJ 

" ' ' nu mJl\1 u 'Y'I ~'11 mv ~ fl'l1'1Y11n 'il m "Jll m "J r--~~~t.W tl\1 l~ntl Vl\1 1V1 eJ~eJ11{1''U tl'lfl lllll'i' eJ\1 fll'j 'UeJ\ll'lm 1'1 

" 
t'lfu m1'll~fl.,r11 1'Y'Ifltfttl\l~l'l-5 '11~eJ'll~flJJ'u~l'l1~'11~'~ t~ul'i'u fll'j~WJ'U1~1um1tfl'l=lm~'~mhl .. .. 
Y111 11 tfli'1Dty'l1lmllmlllflllltl t'lfu fll'JYJl~lVf11llJ{l'lJfl~V'Yll\11i 1 'jlJ'lfl~ (mlll'lflfll1 tn'l:lm, 

2540) Y11mv"J~1111fll'j~\l'Y'I1~1t'eJ'~"lleJ'~tfl'l:J~'jmY1l1 11'tnl'l'l1rl' iYu ({l'lJt~ft', 2543) tnflfllllJH'uu 111 
<> 9) .,\ 9/\J] ~ <V I di c:lf 0 "> 

"llel\l'J lfll{l''W fll !'Y'I 'ell! fl ! 'U 1J ty'l111'1 \1 flml1 ~11 11 flU !fl'l:J ~ 1 U 1111 N{l'lJ N{l'l'W CJf\1!11 'U flU'Yllfl 'iJ 

" ' 
m 'jlJfll'j Nill'l1 ,rn fll'j !n'elfl~ tl'U 11'1 tllJ'I1 ~ flfll'j r--~il~-Yiiifl11lJ Vl'l '11 V'U {l'eJI'lfl~ el\ltl11 it'H}il'ltt~~fl lllJ .. . 
!~'U el~'U'eJ\1 ~flu {l'llJl'jfl~'e)jJ {l''U eJ\j fllllll'i''eJ\jfll'j ~'~ 1 u r~f1t~'eJ'U !!~ ~ 1 u 1~11 11tft''j'l:J ~ n '\) 11'lvfhw '~ 

!II ' !II ' 

1 1ll'l1\l 111 fllllJ~lfl tul'i'fl N~ m~'Yl iJ'Yi 'iJ ~ tfll'l~ 'U \Piv1 ~iJiJ U!1ft'ff \IU 11'1~ 'fllJ ~\lfl m.J1mt~'U 'Yll\1 'fl'flfl " .. 
I & ~ Ql ~~ QJ(/ QJ ~L:iiC))\1]1 

'fltll\1'11'U\l t'Y'I11~fll'j!f1'1:J\911UiJiJN{l'lJN{l'l'U fl'fl fll'j'iJI'lfll'j'YJ\1 'Y'I'lf {1'\911 U~~'Yl1'Y'Itllfl'j'YJlJelr.J !'U !1 .. 
" " 

'W11 1i'tfll'lflllllt'l1lJl~{l'lJtneJtl~tl'U (UNDP, 1995) ~\IU'U fl11 !fl'l:ll'lm1111N{l'lJN{l'l'U ~\li)tl!~'U flU .. 
tn'l=l l'l"J &'lv'W ~n~'l111 1111 '11-d '~ ~ l~f 11r1 lllJU Vll t~eJ 1 i't~'U 'Yll'ltii e1mh'11 f11'Y11\ltleJfl 'l 'W mmflDty'l11 

fll"JNil~tn'l:ll'l1D'il~'l1u (Pretty, 1995) 

2.2.2 fl1UJ'H1Jltl,8~n111fl'I!IV11U1111NU1JNU1'U 

fll'j tn'l:l\91 "J u 11 iJ N{l'lJ r--~ mu t~'U fl11ll~\l '111'1~ 'iJ ~uflDtu'l1l~l'U nu tn'l:l~ "J 1J 'iJ 'iJ D'u 'il~J u ~ \1 . " . 
Y111 11 t'll u iJiJU ~~f11lll'l1lllV"ll V'lfl11tfl'l:l ~ m iJiJ N{l'lJ N{l'l'UUI'lfl~l'ltl'U I 11 ~lllttl'i~~{l'.fll'Y'It1vu I "ll 

fj) ~ o?l O CI.I ' .d ll)fj,/o.~J 
u ~ ~ mlll~ V'l m 1 "ll V\1 r--~m ~'Yilt 1J'W {l'lfl w tt~ {l'lm "J fi'Yl 11 ~ t WflU~ ~{l''jD mlll'!1mv 1 fl 1'1'1 u .. " . 

9) , 'J/ .d I ,d o l1J 'j} 4 ~ Ql ,d ~ dod Q.l Q.l .d.ct 
~ 1'11'1 u 'Y1 u '11m fl 'Y1 {1' ~u 'Yll 'Yl 'iJ ~ 'Yll 1 1'1 '11'Hl eJ fl 'W v '11 u 'It 11 u 1 ~ 11 11m 1 1 n '1:l m 'Ylll m 1 'iJ 1'1 nu 'Y1 1 'Y'I m m 'Ylll . . . 

' " ' mi1u!~u1 !~uri Vi'lf ~~1 'l11~ll'l '111iJm'JN{l'lJN{l'l'W~mi1tl'ltnflfl~nu 11'lvii'u11>U'vl'il'l"l niJ .. .. 
vv tiu ~~u u1Hl'U t~'U'Yl'UtJVl'lmm~{l'lJ11i'tnl'l'l11~ 1v'lfu{l'\l{l'l'l lJfll'j!vilJ'Y'I'Ufl1llJ'fJI'llJ 

lU q <u q cu q 

{l'lJ\j1Wi 11 tliJ1i1 1ll'lfl~~ \IU 11'l~flll lClJ'J v (2539) 'U 'flfl'illfltf tJ'llJfll'j '1 iri1u~d~Ju "llfl'ltiYV'illflfll'l' 
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HiJI9lGJ5iJ \91'11 d \l l 'li't~'U tJ ~ ~VU ll~ll~ Vnl'JHiJ\91~ nGJ5iJ \91 '11 d \l..f\l ift~tl~ ~~'U 'Vl 'U nl'J Hill'li~'U rl1f1 tlJ • u 

(u.fiitl, 2539) ril'U UNDP (1995) lMmlll'l1l.Jltl'tltl\lln'l:l\9l'JII1J1JH'ffllH'ffl'Ull I~'U'J~1J1Jf11'Jin'l:l\9l'J 
I )/ I j/ I I 

~ lifl 1llllfltln~ n'U 'tltl\l fi ~m ':ill f1l'J Hil\91 ~tl vi 'U Viu ~ ~~ V1n'U t.W v 1 t1h~ 1t1GJ5tA ~ 1ll n'U linn 1 t 
~ ~ 

'Vli'l'lVlm t'li'W ~~'U 11'11ri'lJ1 llff..:Jll\91\91 1h1~ VV1'1!'11lJl~'fflJlfl\9l11n 1VGJ5U~'l"!l'l ~~~~Pretty 
I I )I sJ 

(1995) ~l 'li'f1111J'I1lllVil l~'U 'J~1J1Jf11'J !f1'l:l\9l'J~11'J~nV1J 1 111J1Vfl~f1'J'Jll~'lll~ 'fffl\lfl ~m 'Jll~'U 111 

1 u~u~nmt~v1nu ~~vl'li'tfi~m'J~\ll'llmrrvu~~~~vn~nu 'tlfl\ln~m'Jllf1l'JHil~'~ B'u ~~111 i tJri 
~ ~ 

~11iJ u m'J v vl\l 1'f1ll 1~ ffll n u ff ml'l m\l m uml'l !fi''J 'l:l ~ fi ~ u ~~ 1:Y 'lfllJ li m'J 1 i'u 'j\j \j 1u ~ ~ u 11 ~ ~ 

l~'U 'Vl 'U v Vl'lli11 'J~ff'VlTI .flll'l \91~ tl\9l~'U ~ ~nu T1ffl'll'l1 ~ v 1 t~lnf11'J Hill'llll'l1ll'UI1V'U 1 t11'J~ 1v<J5Ul 'U 
q qJ q q 

i ~'UlflVl..:~mul\l~'J (mf1iGJ5llfl'':i'l:lJ'fl'lff\9l {m'l:l\91 m~~'Vli'l'l v1m, 2541) 11~nm1 11~ vth 1 ~rl1f1ty 

v v 

11'lv'l1~nm':i 11~1m1 lf1'l:l\9l'J 111J1J HffllH'ffl'U ~\l ilif11'Jli'tlfl\ltirvYi'l iu 'J~1J1Jmtl ll'l'J l~~~'l1u~n'l:l w~ 
v • 

m1 Hill'lu1J1Jul 'WI~\llfl'1'l:lJ'fl'lff\9l{ ~\li~'U 1~1J1Jf1l1 Hill'l~li'l11~ff'VlTI.flll'l~ 'l"!~'~ (v.fii'v, 2539) m':i 
• • v 

~11iJu fi ~m':illtn'l:lm u1Ju Hffll Hffl'U ~\li~'W m':i~l'lm 'J'Vli'l'l mm~limli u 'J~1J1J ~linn i tr1'lf11lll 
~ 

v . 
.;:'1 o' ""-"'~ o'<!! V99' "'$/d$/o"' • ') 

!1J'U fl'lff\91 1 ~~~~f!'~1J fl'l ff\91 'J flfl fllllll'tll ~ ~ ~ 'Ull\91~~ 'J ~1J1J'Vl\l'tlfl\9l 'tltl~ln\9lll~~f11lll 11\91 n\911\l ~ \91 tl 

~ .. 1 I ~ 9) d £9 I 9) Q.J Q.l 9) 9) o d 
fl\lfl1J'J ~ntl1J 1'11~ l'U 'U ~~ \91 fl\l llfl 1lll V\91 '11 V'W fffl~fl ~ fl\l n'U \91 'J \ln1Jf1 1lll\9l tl\l f11'J 'tl fl\l Hm~ 'Vlll.Jln'Vl . ~ 

~~H~\9lfl1JII'Vl'U~ l~f1J~fl\li~'U l 1.Jmll'l1~nf11'J~'l'YJ'U (Pretty, 1995) ri1'U i 'W~l'U~I~'Ufr~U ~~~tl\l 
Ultmt'Vlf1iJf1 inm':i ':i1ll~\li'Vlf11 u 1 ~Vlll11i'1J 1 tflVl'lmm~ffllt~fll '!1'1Jn(Jti1l11lllv 

'li'v~'I111:Y \ltnl'lt~ u1n1J m1'Yl1tn'l:l ~'~ 'J u1J1J Hffll Hmu 1 '11' 111~ff1J H~ rl11~ ~ tn'l:l\91 -;;m ~~~v'lli 
$1 $1 i d cv Q,l ~ Q,l tl~ 1 91 ~ d 1 

f11llJ~fl 1lll I 'til ~lnV1n1J~ n'l:l W~'tlfl\ll'l GJ5ll~~ff\9l 11~ V\lfl Vl\ln1l\l'tl 11\l ~\l ~~ 'ffllllHl!GJ5flll tl\l 

~n'l:l w~t~u 'tl u\lu~~~ fi 'il n 11ll~livvi '11'tfil'l11 'J ~ 1vGJ5l1 u vn'illmTuu~ 11f1'l:l 1911m ~~~ v'llif11lllt~l 
~ 

I I J/ I 

'1 9/<ii $1 I Q.l Q.J .c::t. .d. I Q.l Q.l 3) d ~ Q.l ~ 9) 

~~~~~ ~ ~ '111 'Vll'Vl 'W n1J ff \l 'Vlfl ~1fl1J'1 \911 'Vl\l '1'11\ll'll'U f1lV.flll'l 'lf1.flll'l !f1'1'l:l j n 'iJ ff \l fllJ ~~~ ~ 'ff \l II 1\91 ~ fllJ 

(v.fiiv, 2539) vn~1flVl\llcM'U f11llll~l i 'il iumHiltiJuu 1vmmfl'1'l:l!fl'il'tlfl'li'!m~ilt~'U itJiuYifl' 
I I Jl I 

'Vll\l il'l ljjflf ~n i 'U ff 'll'l1rilU 'il~vll i '11' 'ffllll1tl1l\lllf-l'U f111 HiJI9l'illnfl~f1'J1llfi~11fl\llif11llJI~ll 'iJ 1 \9lV 

.% t $1 ') _I o Q d t 111 1$/i .,; I .! 
l'l'WJ'l'U fl~ll~1 l flf1lff1J1~ff1JH~'ffli'J'il'il~lJlJlnn1lf1l1 Ill~ 'Uff \ll'l1~l'U 

' 
2.2.3 ifu,tli1fl'a~thu~o~1"Um1fh&n:Wfi1U11UNcnJNG'l'U 

f1l1~11 l1H 11~ ti'U 1 ~uum1 Hfll'l 1 11rim'i !f11:J 1'11 111JU H'fflJ H'fflmTu lf11:J\9l'i m 'il~~ fl..:Jl11~ ti'W 
~ 

m~1J1'U f1l'itl\9l'l1lfli1lJ 1 ur1f!'U~\jn~fl\l (Anderson ~~~~fltu~, 1999 um: vfiiv, 2539) titfl\l'illnm'i 
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' ~ 

1H ut11~ti'U 111riu 'U l'Vll~ u fllj Ni1 \9\ 'IJl~CJ ~nell \1 t~::; il~ 11-JTI'llJlj t1 i r1 NcWlCJ'IJ u 'Yl'U i 'U uu j fl'H ~ CJTI'CJ~ 
"' 

111 \9\l:w uv.J'U ~ lN 1 ~ ii ~~ l'i' C) ~rhu ~ ~~ i 'U m n1llfl'l:l \9\ j u u u NTI':w NTI'l 'U 'l r111 j~ TI''IJ flllmht~ \) 

11j~nCJu¢l'lt1 

2.2.3.1 fllHl l'll'i' 'U 'Y1 'U fll j Ni1 \9\ "'fl'l:l tu::; ~~ 'U'U 5 ~ f11 j !fl 'l:l \9\ j!! 'IJ 'IJ V.J TI':W V.J TI'l 'U ~ 5 fllj 'l ~ • 
' ~ 

11 j~ tti'Jn1 t~lnn'U j~ 'H1l~n \)flj j:IJtViCJ 'l ri'tn\9\ fllj tfieJQC~n'U 5 .~1~!1j'U 1~ t~ j 1 fltiTI\Jlj ru 1 t~lnfllj'\1 ~ 'U 

d 'l :v_ I 'l .. .d ., ., "'! I 'l I & & ::lt 'l j} 
tlti'Ufllj 'lfUj~ !tl'lf'U!fltllfl'!Jtll'\11-:i tllfllfl' !!Cl~i"'C1~~1'U 'HHlfltl1~ flflti1~'H'U~ 'li~\1~!1J'Uf11':i 'lf 

11 j::; ltl'lftJ \11 n 'Y1 r i"' tllm~ fl ~C) ~1~ n11 j ~ ir'Yl fi mi"' {1 flf)l j ~~ i"'lil \) ~ tl\llfl m tl{l~ 
"' 

I I j/ I 

2.2.3.2 fllj\9\ Cllfl!! {1::; fllj ~l'Htlltlv.l{l Ni119ll.J~ !U 'U jlt11¢l'Yi !TI :IJ~'U 5~1~~ mu C)~ fllj 11lfllj • 
!fl'l:J\9\j NTI':WNTI'l'U 11-Ji 'lftVlti~!~Cl i riliNC1Ni11'll'IB!Vlti~~C)f)lj'IJn.f1fl!!CI~lJ;l\9l mJ1 Ul'U 'l \P)~~fl~ll 

"' j/ 5J I I 

lJ] 3) !l) I Q.l I 9) 9) 11} 9)'1 3} .:::::rt. e:!2 I I ~ Q.l .t:!t .d 

nu C11! 'Vll'U 'U u\9\ \9\ CJ~TI'llJlj t1 TI'':i 1~ ':i ltl t fl 'H!flWtJ 'U 5 tll~\9\ Bt'U 5~ !i"' j 1~\9\1 :w 'H C1 n m j C1 ~ 'YJ 'U t:w CJ:W 

f)1 j ~l!'W 'U f)lj 'l f)~ l'i' 'e)~ fllj NCI \9\ 'e)'IJ u 'Y1 'U fl" um¢1' ':ltl! 'Jf'U n 'U 

2.2.3.3 fllj11~ !!N'U~'IJ11j~lJltu fllj Ni11'l ~~ 'e)fll'IJfl:IJfllj i ~~1tlt~ti1U \) ~tlfllj Ni11'l!t{l::; 'l r1 • 
j/ j) I I 

9) I I Q.l .d 9J Gt 3/.d Q.l Q !l) ~ \rJ 
NCI \9\ flu u 'Y1 'U f1 :w m\9\ fl m j C1 ~ 'Y1 'U 'Y1 ~ 'U \1::; \9\ fl~ m :w fill :w m m::; TI':w n uTI'~ u lfl C1 5 :w l'l1:wt~ 5 'U ~ 'U u C1 ~ . . 

' ~ 

j~~'IJ'UCJ~'ff ~fi:W!fl'':i'l:l~nt~ 'l m1fl~ ~'U '11'W'l 

2.2.3.4 f111:wt'ti'l 'l t~ 'l 'U m':i~ltu'U;il'l t~fl~hrl'ruunfl~1~'H d ~'Ufl~ m-:il11mj m'l:lm uu u 
• u 

'l :v_, 0 d j} 0 j} 'l j} d "' I 'l -' .d 0 "" I .d 'l j} 
NTI':WV.JTI'1'U 'Huj~TI''IJNCITI'l!':i\1 N'Y11\l~\9lfl~:Wfl~ 'H!'H'U!'lf~fltufll 'U':iuU'IJ'IJ'Ylflll'U'Ufll':ieltl li"'CJ 'H cu q 'U cu 

tll 'U j 1 t~{l::; tv t~fl 'UCJ~ n t~ m j :w ~ii 5 ~i 'U 1 ~ 'U 1 'H ~ 5 t~::;l'i' 5~ ii nn11 f u t 11 ~ t1'U m::; 1J l'U r1 fl'tr'l r1 t1 nl'i'5~ 
"' "' 

~ ' 
!'Y'l jl~ \)f) u \1~111 'l ri'tnfl flll:IJ! 'ti' 1 i \) i 'U flll:w l!\9\ n~l~'U 5~ TI'j j'Y'j iY ~ fllj :wCJ~!ll w1 {1 ~ ~ 'ti'1 ~ ~ flll:w \) ~ ~ • 

~ 

!'H~1U~~ \1~1 ~fll!CI::;! 'ti'1 'l \1 ;l\9\ !! tlliilti~TI'fl~\l~!flflflll:W.f11f1.f1iJ'l \1 i 'UNC1~1'U ~lflfl \llfli"'"~!! j ~flltl 
v • "' 

' ~ ' 

U \1 ~ tl~l~"l yj flri 111Jl'l1 'U \1 ~ 111 i rilfl'l:l \9\ j flJ'H ~ 5 ~yj 11llfl'l:l \9\ JNTI':W NTI'l'U TI'llJlj till~ UN'U 

'H~ 5~fl j~'IJ'IJ~fi'U5~1'ilw~ 1¢l'CJ~l~!~'Uj::;'IJ'IJlJ'H"mnru en ~~u\9\ fl~l~ 111t~lflf11j !fl'l:J\9\j ~~~~~til~~~ 
j} .,: "" Gj j} ,J d I d 

! 'U 'U \l~!'Y'l :IJ NCI V.JCI \9\ l'\1 lllfl'U'U!'Y'l tl~ 5 til~ !fl til 

' ~ 

fllj ~~ flnn \) m j :w 'H mtl~~ fllj ~~ 5n'lfi1 f~Vi 'lfYi \)::; 11 {1 n ¢1' ltln'U u {1::; 'H ~ 5fll \) \)::; n fllj ~~ tl~ .. 
ff'l'l111j::;n5ut,rl¢l'ltln'U 11n~m':i~lint~m ':i:w'H Clltl'l 5th-:J t 'U ~'U~uC~::;nC~l!~tlln'U 1Jl~flf~ti'1 
lfl'l:l \9\j flj 1l-i'Y'l r5:W'H ~5TI'.f1l'Y'l'Vll-:Jflltl.f1l'Y'l!!Cl::;'Yl i''Y'l tl1m~li5~11Jih'U ltl i r1 ~fll\1 \1~111 i ri'nt~flJj :IJ 

"' 

~~'H:wflf1:wmC~11¢l'l'lf'Un'U (5ni'tl, 2539) ~~J'U nfl'U'il~nmj~l!lJ'Ufllj'lfl'l f11j\l~l'i'5~-w\11jtu1'lri 
' ~ 

'HJ'Ufl fl'U t if tin fl'U 'H "'fl!fltu cni. 'U fllj !~flflfl 'il flJ 'HJ-Yi nn:'l11!':llJ fl'U '11 'U lCVl 'j V (2539) UCI~ .f11fll'lf1 
"' 

~ 

tfl'':i 'l:l! fl'lTI'\9\ l!fl'l:l \9\ m "~ 'V1 i' i"' t11m (2543) 1 ¢l'i-H' m1 nfi fl l11mN t~tl1fl'U uvm:nJ m 1j'U ~~{1 
' Q & ... 1 .c=::t. .et 0 1 Q.l ... 1 31 Q.l 

2.2.4.1 i"'\Jl'jtu lti-:Ju'j~!.fi'Yl'Ufl-:Jfl\lflJ 'j:IJ'YJ\l::;m::;'Yll'jl:IJfl'U u'j~flfl'!Jflltl 2 Clfl'l:ltu~ 
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1) O'ilm·n ,rrhn!1Jn'4'1-Hl'U t~'UO'ilm'HJ~Vl'U1V1h~ 1v'lfU1'Utdr-mHil191U~ ~ r-H'lYHHWH{ 
" " ~.:J\"l~nm.h ~ 1v'lfU~.:Jtl'UU~ ~ tl'U t'li'U m~u~n~ntl1Jfll 'H~V.:Jnm m~t~u ,n.Jm1'W'Ul,j'11 l11um~ 

~ . 
!J/ )I I I 

t~v.:J lnYl'Wti1u.:Jh:wti1Jnm t~'U~'U u~lli~1~tiluno'ilm~:w'Yl<U'1luv.:Jl11uu~.:J<U''Un'U mh1;iu ti1u • 

Yl1U~1lj H~m~'Yl1J~UO'ilm~lJ~Wl '11 5uo'ilm~lJ~U~.:J<U''U tl'U 1 'U~l'U fll~ 1 '*'Ylfl'lV1t1'H11~Hil191 '!15 U 

~ d$1 Glg} .Q 9 I ..:::1 Q.l ~ g/ 
f1\1fll~lJl'l\91U.:J ~'lf!!H.:Jl'U 1-:J'UJ:'l.:Jl'l'U ~'U'lf1-:JI1{ili~W1f1'U lll'U\91'\.J • 

2) O'Ofl'j~lJUl'l~tl !~'U O'Ofl'j~lJ~I'~lJ!,j'll utv1u 111'lim~ 1 '*11'0rtlVf11mil191111't~lJ~ U~'O~ 

llllir-~~~um~t~:wr-~~r-~il\91'111u~lvl~ t'li'W m~Y11~nn1'W~i'1tm~u~nYl'lff1o'UI~ t~'Wm~1oM'nm 
~ 

" ll.:J 111'tomh~ 1v'lfU 1 '*11'ilrtlVfll~Hil1911M'liu~~i1l'l~fll'VH!~~lilim·H~UV1'U1Vl15utt~.:J<U''Un'U 

2.2.4.2 'W 'OTHU 1~-:J m~ 1 '*11 11 rtl' vmmil \91~'\.J''l t'li'W ~1~lim~ 1 oM'~~'U \91~U\91 iJ lim"J 1 '*m ~ 
.:Jl'U 1 'U~ 'JU1J~f1111'mnu~ ~n~l tnlJU \91 ~U\91U ~1'Jlifll~'YilJ'UilV'U!~'U'Yl'Umi191~U\91!1m ih1vl~li . . ~ 

rh I~ mh~~ uttiu~Ul:'l~m'j m1 ummu~V'UU UJ:'l~l'll~til mm1um"Jui'1JU'j ~01Jfl'j'jlJ\911:'lU\9111m • 
' " ~ .r:!i .ct. q .c:S 11) 'j) QJ QJ cz ~ .r:::). 

2.2.4.3 Yl 'ill~ tu lfi.:J HJ:'l\91 U1J U l'l 'U ~ 1~ !1:'1 U f1 f1 '0 m ~ lJl'llJ 1'\J U.:J 'j lV I \91'11 1:'1 f1 '0 1f1 'U 'U '0-:J!J:'l Uf1t1 '0 

m~:w 'j u.:J~ lli.U11 uv.:Jtiuo 11m 'j :w '11 ~ n u~~1'j niT 1J n'4 'Uri ~tn~ :wo \) m 'jlJ duvt'W'l ~~~1v '111uo 11 

" t1 'j 'j lJ 'j u~ tj u 1 '0 '0 ~! ~'U 0'0 t1 'j 'j lJ! ll'l ~ tl'\1 1 U! ~ 'U 0 '0 m ~ lJ! n~ lJ 'j lV I~ tl1J 0 '0 m ~ lJ '11 ~ f1 ! ~'U ~ 'U 

q & 91 Q.l Yo 9 G.l 

2.2.4.4 Yl 'Ol'Jtu 1fi.:J~11lJYI'J UlJUJ:'l~~ 11lJfi'U \91'\JU~H'Yll !Yl~l~ ~ 'U 1Jl.:JJ:'ltl'l:J tu~'UU.:Jfll'j !f1'l:J\91'j 
~ 

'j) t::! 9 y 1 1 .d .et ~ ~ q 9) 0 ..:!! 11J ld 

HnlJHnl'UU1'0'0~\91U~lJf11~ t'lf!'Yl~ 'U cW'Yi'JU!'Yl~'U~LYIUfll'JHJ:'l\91 'Yilt1H'Yll'Yi~U!tl'l:J\9l~m tlJlJ~11lJ 
~ 

3/d 0 'I "".~d "'1 .d ll]31 1 .-,Jd, 
'JUU'J lJ~11lJ'lfl'U1W ~'UL'Yl~'U~!'Yim'U'UtlUl'O'O~nwLnV Uf11n'Ylu~ 1111h~ V'lf'U CJf.:JLlJUlJ~11lJ 

~ u ~ u 

t~u\91~ 1l~Y11111'to191-n' n11~ 1 'U m~~\91t~:JJ:JJ l:'lrh 111n~ .:J ~liu,i 111'li~ 11:w V\91'11 d'U nu\91~~ u.:Jtiu~1191ul:'l~ 
~ .. . 

' " ~11lJI~'UU~'UU~IPi'1tU.:J ~~lJlV.:J~'U 

m1 v~trn~ (2541) l~tn'W uu 'U ~~~ v1ti1Jm~'W WJ 'U lf11';j tn'l:J \91 ';j I i·;h '11 1iu'ff1fi' ty 'UU~ f11';j 

' " 
'W WJ'U 1m~ tn'l:J\91 ~ ;i u n1 ';j Y11111'tnfl \91 ~ n ~ 191 ';j ~'11 11 n~ .:J ~ tufl1Yl~1191li ~ 11:wt ~ 'U u d'Yl ~ ~'U ~ 1vm ~'W WJ'U 1 . ~ 

U 1JU HnlJ Hnl'U ~niJ 1Jn'4'U \91 U1Jn'U U.:J ~~ 1 'UU~ fll';j1Jnfl~U~~t11'JtJ1lJ1~~';i1V ~~~ ~L'\1 ~hci' '0~!0\91 
& ll]:>/31 d .... .dd31 ,J .d?t I .... d ll]31.:..1lJ.I 
'U'U t\91\91U.:JlJt11~ '0\91 f1U l'l \91 \911V CJf.:Jtll';i !tl'l:J\91 ';i U 1J 1J HnlJ Hnl'U 'Yl Lll'U U ~11 '0~1J'U Yl1J !'11 'U t\91l'l1 IIJ 

.J " , " 
~n'l:Jtu~'YI'W~1'W'lf'U1Jl'l ;iu fll';jL~v.:JinYl'Wti1u~u~~rrm 111vli~n'!:Jru~ ~~-u 
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~ v ~ ~ 

fll':i t~ v~ 1 n~wjj iN'U tNtnld \91 ':i m 1 'U 'b"W 'U'YI v~fl~tllwtl v~ fll':i t~v~rff~lJ'I1~eH~tl~~ 11J n'Un~ 

m ':ilJ~'U "] '[ 'U n:'U 'Ufll':i Hi1 \91 'IHNlf1ld l'l':im ':i 1 Vfjtl tl"] ~~ ~~tlJ'U fll':i'lhfJ 'll1'tnl'l tll'\11':i rl1'11 f 'U'U1lflfl 

" 1 'U fl r 1l ~ tl'U ~ m1~ v~ l il 'U u '11 ri ~) 1tll ctlt ~~ lJ 
o u Ill I ,I <!I tl "" 

2.3.1 fl11,..1nflOJ,6~ &nfi1·U,..6~&'U1::tJtJfl11NlU'I,6·:Ufl~911fl1 

" ' 1 n~ 'U tjj tJ ~ u 'U i1li fl 111J rl11'1 w n'U mld \91) m 'lf'U 'U 'YI mJ1 ~ m n ru tJ ~ ~ 1 n 'lf1 1D' 1 'U iJ vlJ 'U nfl fl 
u 

" " 
n'W mh~m··dmnv -n~ 1 'Wti11JiJn~m'l~mfl'm~'l1~t~~1'W1Jty1h~tYHU~1~"111'lvllil'i't~~91t~m u~~ in 

lfwjj t~ ~ ~ V'~t il 'U iY'W 'YI f 'W v~ rl11'l tymh~'\1 i! ~ '151 1D' 1'\.J {1'11J 1':i t1 ~ ~ t tJ~ v'W 1 nlf'U tjj t~~ m ri 1ifi tJ t ll'W t~ 'U 
I )I j/ t 

{1'\91 1#i'11'lv 1lit11mJ mjjt~f1~nml9i'tJ~m':i m':it~v~ 1n~wjjt~~ 1li1#i'.Yhn'Wmh~tll'W ~hil'W -ff'Wmnu n 
" " " il 

'U~u 'U m ':i t~v~ 1 n'W 1nil~~ ilil#i'rh n'U \9111J'\1 ~ni'lf1fl1':i c~ r tl1, 2526) ;, f) ill m':i ~~ v~ rhn'W ~1tl"l 1li 

" " V~tl1mYlv~u~iJrivv1 Mln'111fl'Utll'\11) !~t1~1'11!V~!ll'U bl1'U 1 mu 'Ul~flf~m~ ~~lim':i 1 M''li'11!iJ~tJf1 
• u 

.c::! ~ ~ 9.Jd ~~ 9 3) .?J lfJ I 0 I I lfJ fj} I .c::! Q.l 

~1fJ~1lJ lJ!~V\91'\.J f1~f1{1'11Jl':i fl Hf1 ! '11 !lJ'U !f1'lf'U {1'11Jl':i fl ~1'11'\.J 1tll,j~fl1~ ~"] !l'l!'lf'U!I'ltl1f1'U 
' " 

li fl 111J !:};v i1 'U 111 n ~'U !jj tH i1'U ~1ti'W 'UTI lJ 1 ~ 1f1 1 nih 'l 'U u () 'U !V !~tl\91 ~ 1'W tltl f1!~ tl~ 119i' • 

' " )I " 

cviliv, 2541) !jjm.J1m1~v~ inihmri1u'U 1ctllim':ii11'll'W1m':i~'WlJ1!ll'W in'W'Wn~'W!jjv~iJ~~lr'W In . . 
lf'U!jjtl~ ~UtllJ!itl~ !ctlun {1'1ti'W'U 1i1 fltl ~~!ll'U l n~li ~ 11'1 11 mu1 M'ni tllJlf1l "tJJJ'U tY Vtl l'l1!li vli"tl'W 

• "' u 

" " ' irf11iJf1fl~lJI'l~ V\91~11'11 1'11~li~f1ldW~!iJ'U ln'lf'W'U Vf1~1f1 lflr;JU~ 1V~lim':i !~tl~ l n~mjjv~'W'W i~'U "1 

" !GJf'U lnl'l~!fll lnf11 inu~ ~~~~innmv'W'Wn (tJfiiv, 2541) u~inmri1il~linnm~~1t11'11ilimn • 
" " " rvh \lnr;J ~n£Jw~m':it~v~ in~'W!jjv~mJ~vvn ictl1ll'W l'l~il 

d ~ lfJ ~ "' "' "' ..,; .J ~ .I lfJ I.% <!! ..,; 'I ~ 
2.3.1.1 mv~!lJ'Utl1'111':iU~~':i1tl tl'lt{l'':ilJf1'Un~m':ilJtl'U"J ctr~!lJ'Wfl1':imtl~ tf1'W'WtlJV~t'Wt~ m 

'l ~-I 1 " IIJ ~'I • I <!! I "' o;j ..d IIJ I ~ IIJ. I"' o;j ~ ..d I 

'l51J':i~ tl'l5'U~1f1H~'W~Vtl t\91 t'Ufl1':i1J~f1'W'lf !'15'\.J '11~~fl1':ilf1'U!f1tl1 !f1~~!"tl1 !1Jf1'U!lJ~I'l"tJ11'YII'lf1'\1~'U 
"' )/ )I I I 

~~~ vv1~ i ':i~l'l11J m':i t~ v~~ n£J w~il ~l'i't~~'\1 JJ''U l'lum ~ tJ ili1 M'i n1 'li'1i iJY11fl11lJ! irv'l11v1 'W )~ v~ntJ'W 
"' I iJ 'j) • iJ I 

l~'Ulilti1H~ Hi1 \91 1 'Uctl 1'\.J fl1) l~tl~off\91 fl n~wjjv~ V~! ll'W 1'11fl VtlfiJ'UfllJ!!lJ~~ ! M'U !'111 l1'~Yl!fl1~\9111J • 
1'11-ffl'li' '11~vv1ff'v11~l~"tlv1vfr'Wnm1J1J~-ffl'l1 cvfiiv, 2541) ~~~~lJ~~mri1ii'm~~1J'U'W1'11~th hfl . "' 
lJlbloffl'll!i tl~ u ~~ lJ 'U ld Vi#{ "' . . , ' , " 

2.3.1.2 m':i!~v~~~ilm':irl'1 ~nldw~m':i!~v~u'U'Uu~1u'Unt~t~n i#i'!rl'U 2 iJ':i~!fl'YI 
'J/ I )I )I I I I 

o ~~v~~~tl ~1mJ1mfl'U inrutJ i n~'U tjjv~JJ'mfl'UYiiJ vlJ"tltJ~H''U11flfl hwl11 i iJ ruv~ 
"' 

'JI I I I 

~1nli':i~'lf1~~ !Ut~ut.l'U u~~!~'WYltlillJf'Un'Wl1'1 i iJ11~f111iniJ':i~!fl'YI~'W bY1'WlJ1f1~1'11'1..11tifllt11 'W 

~fl~~tm ~ Vl'lm~ 1 'WI'l-:nh!flt~1 n~"l '11~fl'U1~l1 m ~ih~t~rl'n1'U':i11J ~1f1'l;flJ'lf'U i iJ ~1'11 tJ 1m'J~I'l m~~ 
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)I I , )I 

l l'ltY~'U nlJf111lJI'ifl'lfll'HJlfH!'fl~ 'jlm~fr:ll U~€101'1 1 'jll\PlllJfll'j t~fJ'l 1n~'UtlJ€J'l!~'lf11'jl'i'lV'l 111 

"llfJ1VI'11lJ1nir nl 'U 'j~ ~ U'lf11D'l'W ~1 1 iJ 
)/ I )/ )I I )I 

2) fll'j t~V'lt~ flt iJ'U 1 n'lf'U fll'j ~~ V'l11'j~tf1Ylil i'iflttJ'U ~~ff1'UU €lvnildJ€ltnvuilunl'j ~~ fJ'l 

D'j~tflYl~'tl~'l u~iilJ'fl~l~vl'llff 'lflll'tlmmvill'llfllltil'W 1ri~ii~m:Jru~ fflfJ'lllJ u~'lu H U'fl~ii 
"' "' y y ' 

tiifl~tJ nff' u 'tl ~'I~ l'tl UlfJlJVVi1'lfllfJ l 'UU'fl~~l'JD'j~t'Vlfl' ffl'U \Pl'fll~ ~ll'IU 1fJ'U~Uf1Ufll1 1 n~'UtlJfJ'ln 
"' "' 

ef .. I d & I d cv 

t'fl fJ'JlJ'j ~ tfl'Vl 'Vl'tl 'U 'It 'lf'Ut~ fJ 1fl'U 

.., .: lll • .r 4 
2.3.2 an'l!ltu::n111au-1 ann-u&~8-1'118-1&n'Wfl1fl1 

y y y 

tfl'l:I\Pl 'j m lJ flf1'Ut~ fJ'l 1 n~'U tij fl'lt tJ'U €1 ~U t1' 1t'V'I'j 1~l11fl'U lJ 1'\.J 1'\.J 'Ulfl~ fl'l:IW~t~'U "ll€1'1 1 n~'U 
I j/ J/ jl , 

tijfl'lnt~ fJ'l41v11 i'lJ\91 J 1~tn'l 'Vl'U ~ €1 hf1U'fl~f111lJtf1'1 fJ~ ilim·H~V'l~'U mlil1J Ht~ fJ'lU~ "~ 'jlfJll 
"' "' 

Gj .eJ Q.l Q.l lj} ~ I Ql 

U 1J 1J t 'tl 'U 'il'l 'U~ t'tllJl~ fflJ fllJ f111lJ 'ffllJl 'j tl \P1 Hfl1Jf111lJ\Pl fl'lflU f1lllJt1J'U flfJU 'fl ~t'tllJl~ fflJfl1Jf11'J 
'" I I 3/ )I I 

i.Ji'1Jti.J~v'W 1~41vn~~ m1 ~~ v'l 1 ri~wijeN'I11'l 1 i.Jmi'lflflntil'W 3 i.J1 ~tfl'Vl~l1m1'W 

2.3.2.1 fll'ltifJ'lU1J1J11~flfJ'fll'U ~'IU1J1J'lf'il~tiv'l 1n~l'Ul'U 11lmn'l!n 1~fJ'il~D~flvl,r1n 
'tllfl'U W'l \PlllJ1i 'j'j lJ '111~ U~'tll f) €Jl'til'j lJU€1 fJHti fJ'l '()~ l'i' fl'll ,r €Jl'tll'J ~~lJ!~ lJD' 1'11 ~fJ l ~l\Pl tl ~1J ~'til '" . 

y y y 

1~41v t'lf'W oU11t11iifln D'fllfJoUll tilul'i''U fll'jt~fJ'ltt1J1JU'il~ft'UtDiifl'l~ll~~lm!flvu~'eJ~PJ'jl'jfl~ 

IPllfJllUflvt'lf'Wt~vlil'W ('ili'ru, 2526) ffl'U 1 muttJ'\.Jfll'jtiv'l1~v 111f11U'IO'll'i'W'Vl'Wl11m11 11 tVlv'lu~ 
u u • 

y ' 

1r1'iirufl 111J11flf11 'Wmfl1Jf1i'1 tijflii~l'U1'UlJ1n~'~mJ'~"lllfJ 
-1 & ... & I .1\i)IJ"' '1" .:..liJ.I 

2.3.2.2 fl1'jt'flfJ'ltt1J1Jfl'l"ll'lfl'lD'flflfJ fl1'jt'flfJ'l tfl'V'I'UtlJ€1'1 t~fJ'Vll tll"llt!'ltfl'l:I~PJ'jf)'j'lf'\.JlJ'Vl 
y 

v'l 111ffllJntl 'il~t~v'lu 1J1J'Ii''l f1fln~PJ" v~n~1 1 ~ t'V'I'j l~'tllnii m1'1i'~ r1vn iif1lllJt~'U 'il~l'i'v~nnn ~~ 
: .cl -~ <V')" ~ l.ci.Jil... I 

'tllfl1'til'j 'U lff~m~ u 'fl~lJ m1 ~u ~ 1Jfl~ n'U t 1m~ 1Jl~ t1J'U flfJl'l~ CJf'l 'U 1~~1Jtfl'l:l IP1 1m 'llfJfJflfJ'l 

cv \ri' o\.1]91 lj} .ct ~'j/ oll)lj} 31 d .. f 9) ~ 

fJ'lf1 'I tlJ ffllJU tl'Vll t ~t'V'I 'Jl~\Pl €1\llJflH'fl'llJ 'U lJlfl 'tl Hltll'tllflYll ~~ 'il~\Pl tJ'llJ U 11 ~~ 'tl tyl'tl1t!m'U 

nl'l'l'l rlmi'lJ 1 r1'1rit~'U'tllfl1'tl nnnlJ'lfl~ 'il~l11 i '11'~'1~1 i ~~1v~1'U m'tln'fl'l !~mn 
-• ... ... ... lll • .r 4 ~ 

2.3.3 tJ1:a:rnB.fllffft11Nl:lfllflff'UI~8-1'118-11n'Wfl1fl11'U'IJ'Ut.ln 

1~v~1 111 m'l:I~PJ'lm l'W 'lf'U 1J'Vl'il~tiv'~ 1ri.Wm~''U,fl1d'll'll~flu11'W'W,f 3-5 1'11 u111ri~'Wtijfl~ 
' y ' 

Vi 1~i'1Jfll'J ~~v'l~ U'fl~fll'J~~ fll'J l 'U 'J~1J1J"llfl'ltfl1:11Pl'lm l 'U'J~~1Jl111D'l'W i ,r1 .Um ~viJ'fl~tVl fJ'l 3-4 
"' "' 

'lf~ 'NnflflfH~~v'lf~"~ s-12 'YJ€1'1 \Pl'flfl~ilf-l~~PJ~n!ri~tiv'l'lfl~J,l'lirno'l'tl~'~n1~ni'lJ1~tVlv'l 7-. . "' 

' ' y 

11 n~! nn11 ~ ~w i r1' l11ntHfl'l1P11lJ1i'l 'JlJ'lfl~ 'il~iivmlfl1'l1P11tllJ1flfl11 50% tU€1'1 'illfl tn~'U 
I S/ Jl )/ I 

tijfl'lvh~v'l~n'l:lru~il ii 1flmff~lJHffn1Jt:);fl 1 1r1 tijfliinn'l~m~~~m~'illtJ 1 i.Jmh'l11~t 11tn1:11P11m 
y 

tt!'l 11111 tJlJ l111'A;'U 11 e~il'U h A ~~..11 i ,r1 riYiwijv~mviJ 'fl~lJlfl'l 'tl~t! 1 'U 1J H1Jm\IIP11tJtJntt1'1 

.d \1) J'.::~ ~QI ~ Ql I fJ/ 'J) !j)Q.I d. _'t 
(tmv'l tm u~~f1ru~. 2543) i:Jru'tll'UlJ~l'U1\ItJfJ'UfJ'UllffllJnmtn 1 "ll 1~l11ntfl1:11Pl'lmi 'tl1f1'lf'U1Jfl'l 

u 
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>I ' 

1~m'll1'l~~1J1J (fll'ViYJ 2) 

~v'l~v 1~·:htnEJI'lmnn:wl~t1r-~ ~1P1 
'JW 
s.e f}_,S, 
'!l.t 

' . ;. 
, ., ....----~ ;;•/ ..... 

. .• \ ... , 
!». I .6 '-
:), ~~·~:..-- -·~:;v. --- - --l.. I ~·~~~ 

~vivm.i~uflfh1lu'llV'l~ltV'l .... 
~?.r;, \.. "' '•' '"" ·~~~ 

... ~ '.Z "?!-~ ~· /.J )fl l ~ \~ . ....... 

l ~ 
"" 

eni'flEJll ~fit~ tll'l1l1~lfl1i'J'.i:J.J'lfl\Pl 
rlfllfl ~ ----+ 

"" 1 :v "' v.lri\Pl fl!tl'l "" 

~ 
~lfl1i1~:J.J'lfl\Pl 

"" v.l(lv.I(I\Pl 

1J't" i 0 I +~ .. 
'il1l1lJltl 'Vi eJ It :J.j 'YllJ 1i • 

' >I 

mnii 2 m~r-~~l'l1nvh.Jtiiv'l'lJV'l!flEJ\Pl1miu'lfu1J'Vl nn~v'l1m ur~~flw~, 2543) 

..I o II Sl_l " " ... lil I " 4 ! 2.3.4 D'1111f.)Yl'rll &111J1:a:rn!illlftft11NQVI &flft'Ul'IJ8.;!VI1 
>I >I >I 

u~i n~utlJV'l~~vdriti1JtflEJI'l1m'lfu 1J'Vl:J.JltJlu ul'im1 i~f1Jr.~" r-~~l'l~lflfll~ ~~v'l in~u 
"'"' >I >I 

tlJV'ltm~m~~WJ'U 1m1 t~tl'l i n~utiiv'l'llV 'l!flEJI'l~m i uri~ ~-uu m~~~~v i~-.hv'lfl'lvdi mi'nEJtu~ . '" 
I I jl jl Jl I I 

Yi ~ln\Pl ruv'l~ln i u m~ ~~v'l i n~'Utiiv'll1n~~~1ltymtn\Pl~'U:J.Jl11Plv l'l "v\Pl~'l'th i l1' r-m ~>~~1P11'11n·:hYi 
>I 

fll~~~~ll'Urltym~hfl-ty"l ~~'lil 

2.3.4.1 'llll'l!!fl(I'UUlHi'lml111~~fltufll'Vi~ ~'ltllu th~t~umi'n 'llV'lfll~ffflEJlrl' ll'ltl~ • 
I Sf J) )I t 

viiiv (2541) i~ili''li'v~l'ltnvlti1Jml1n in~'UtiJv-:~ i~ ~'lil in~'UtlJ~N11j'U inYiihi'mlfll1t~1ty 
I f I J/ 

~~1J 11Pll'lln·:h 1ntff'j'l:J!fl'ill1'l"l 1 tJ w:hn'il~ i~u111'11 n~ltvhtiu1i'v-:~ i -Nnmur~~vi'D-:~ i -Nml11'j:J.Jlfl 

I .1 1 i fj) 0 d 4l!f d 'j} 4:1 I jJ I 0 i 'j/~ ~ I 

flll l11fl 'il~ lrl tl-:1 'IJ lJ \Pl tJ 'lftlll11HY111 'ill tJ l1'HHJ1l111 'Vl \Pl fl-:1 lfftJf11 i 'If 'ill tJ 'il ~ 'Vl1 l1 fflJ ttJ rl fl-:1 f11 
>I ' 

tlll111mmtm::m'il il.J~:J.J'Vl'U ~'lt1j'U ffl!ltl'l i li'illiJv:J.Jt~v-:~t~flfll1~1 i um-:~mi1Jti'U fll1t'il1wt~1J 
q q q u 

"') 'j) d ~ QJ dod I \1] I .: 41:!1 I 4 ~ \1] I~ 11!1 I 1 , I ~ \rJ 
!\Pl'lflfltll'il'il~llJ'U(Ifl'fJtu~'Vl\Pll\Pl'U'llfl-:1 !fl'Vi'Ul:J.Jfl-:1 fl(lllflfl l'UV !fl'Vi'U11Jfl-:l'il~U'U'Ufl11 fl'Vl1"1 ttJ ':iff 
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SJ I Sl V 

2.3 .4 .2 l'H1 1 ~1Jllfl bl'11111fl fll'J lfl1V'Utl~ l n.W'WtijtJ~-tit~ V~~n:JJ'lf'W 1J'Yitfllfl~'W ~1f1f1111~1Jlfl • 

'Uti~ h~mn~bl'lfl 'lh~nf11ln~'WdhJ~I'llvmn~bl'lfl ~tl t~tJ'Wf1lJ.fll.W'W£~~11f11vt~ti'W tlJ'I:llV'W 'Uti~ • • • . " 
VJnll (t~lfli'v ufl~tfltl'lf1~, 2532) hm~mfi-Yirl1fl'ty'lwi1~ii itluri ih~1bl'tclff1 mi1111' Ufl~~ 

" . " 
lfl1£Jint1'1mi''W 'Wt1n~1m!'W h~tnv11~1J1J'YI1~t~'Wmvh t'lf'W lli'lfl l·rW'11J1lJ m~llv~vhiM'iri.W'W 

tijt~~ ~li t~~l'l1mn t11J vn d{ 1 ~~lit~ v~ 1J 1~1'1 1tl'11tT 'W ~ 'Jt~lfl l'l1vul'i ~ 11 n ~ ~u bl'lfl~tl1f111~ i~ i' 1J Y.m 

m~'YI1Jtbl'l.Jtl'l 

bl'111119Jlni~~'Yi1 i MBI'l11.W'W1Im1lJ!f11f1~ (nt~~ih~ ~.W'Wi~l'l{ 2541) trJmmvh 'lM'm1lJbl'll.Jl1t:lf111 

" " 'l M'n1t~- i 'li 'Utl'l in.W'Wtijtl~ il-i~ i~t'lf'Wn'W 

2.3.4.4 m1 i M'm1lJ~1fl'tyn1Jfi~m1lJt'W'l tn£JI'l1m'lf'W1J'Yirt1 i 11irn~~'l M'm1l.Jff1fl'tyl'it~ 
I Sl V I Sl 

fi ~ m 1 lJ -Yili YH'l\91 ti1J u 'YI 'W ~ n1n 1nnu t~ v~ i ri.Wwij tJ~ 11~ -Yi i tl n ri 11 i ~vi'~ul'i ~'W -:l1m1 11 {j n.W 'if 
SJ I I 1 

tfl''JIJ~fi~ ufl~t~1t~m1 t~v~~l'l1B'W'l viih1vi~~ mflmm~~ i M'~11lJ~11'it1Jr;!~ul'ifi~m1lJ-Yii M' Ylfl 
' " 0 3) i 3/ I l1) I~ ~ l1J $/Q./ 0 Q.l Q,l Q.l )/ 0 i 3) 

\9ltl1JU'YI'W\911\9ltl~ 'lf'J~V~!Jf11V11'W1'W t'lf'W tf1l'I'Wtl.Jtl~ ~~ tlfl11J~11l.Jbl'1~\1jtl'Wifl1J'YI1V'l 'YI1 tl 

' " " 
tnfll'l1m'U11f!U H~~ i ~-n~~.WWJ'Wlvm~111Jf111t~v~ i Mbl'~~'W (m1v~ im Ufl~~w~, 2538) 

~ ~ 

2.3.5 ft11JJp\'0-.1n110l't111lthPiou,o-.11rl'ff-uallo-.1 

" .:fi ~liJ I ~ .:!i C:. \tJ j,} ~ I 'l C> \1) I 

tl~UlJ tf1l'l'WtlJtl~~~bl'llJl'Jtltlltlltll'Jf1'W!tl~ tlfl~1f11i11lJ'lfl\9l U\91 'W'!i'J'JlJ'lfll'ltll~'ll~ tlJ 

t~v~n1J~11lJ~tJ~f111'UtJ~ iriitlmn~1'W1'W irir~lJ~'Wul'imt~11 il-ir~lJI'l1lJ tmri~mt~n~ in~~ itl 
i'1Jm~1nbl't~~tmri~ tit~ ri1'Wt1-d~ i~m~1n1J1~ri1'W 'UtJ~tlJ~mity.W'lf t~1t~.W'lfN'nl'i1~'1 ufl~~mY"l'W 

' ' " 
itllJ 1 ~1n t1 'W t1 'W ulJ f1 ~ -Yi li t~~mlJ 1i1 1 lJ'lf1~ ul'i tlf!v-.1 1 i 11 u~ 1 i 'W 1i'J'JlJ'lf1~11n ~~ li mm1 m ri l'W 'W 

~ 

' " 
ll-i !~ V~l'l tl (~ f \1j, 2526) tllf1li f1 l'J i M tl1tll'J bl'lJ 'YI1J tfi lJ !~ lJ Ufl~l'l tit Vi V'l ~ ~ Yh i M Ylfl Ylil \91 ~ ~'W i 'W 

" " ~1'W m1lJ~t~'lf111 mm1 1111~'W'Ut~'l iri~'Wtijt~'l liY~flf111i~mm~u'W1~1flbl'u1Jbl''W'W 1i''lu • 
iri~'Wtijt~'lm~ o-12 ~111fl1M trlt~ i~i'1Jmt~11~li1111~'W111~lJ1w 19-21% ~~litl'm1m1 

t~~tyt~1Jll'll'Wf1~ 13-14 ni'lJ/1'11/l'W (mty~'W1 Ufl~~w~, 2531 Ufl~ ll'll'lf~, 2543) ul'itl'l'l11f111 

t~~tyt~1Jll'l~~fllflfl'lmiim~v'l12 ufl~ 11 nflJ/1911/l'W trlt~!tlfmn'Hn~iH111~'W 16-18% Ufl~ 

14-16% l'l1lJ~ 11i'1J ('W l'l 1'J1W Ufl~~W ~, 2534) ~~trltlfl f1 l fl~'W tijtl'l it{ f1J tlltl11 111 'J~'W ~1f1l1 
~ 

' " 
14% tl1~~~iif111t~~tyt~1J ll'lt~V'lll-itfl'W 10 nflJ!vJ1/l'W t~1t~~hf1'JTU'W tl1'W1V Ufl~tl1tl'W'lrl 

(2542) 'W t~n1l1nnTH1l~tyt~u 11'1 il-i~u~1BI'l11f1111'11V~r;!~~"lY~~1tl t~ili'v (2534) um: "ll1fl'u um: 
" . 

vfii'v (2529) lJtlf1 'il1f1.,rtllqjflltlri1ilU~1 e'J~iiYlflf111fff1fl1i~tlll it{ 'il1f1!~'U~1tn'Utll'l11f111 11l~tyt~1J 
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jl I )I jl 

11'1 !nvhuileJ'IYit~f.l\1 '1 'U'lfU 1J'Y1111f1 ft'ift'~ U{l~tf)~ f.l\1, m (2525 n) ft'U'l.Jft'l~'U il lnV'i'Utij'eJ\IJJBI'l'J1 

" " " m'Jt11~rut~u 11'ltTIEJ'Ii'U{l~ 7-10 nfwl'11 rvhu'UW\1 111mm'I1'U1,Yvmril'u ~1r1n1'Wi1'J~I'lmw'l 
u 

jl jl j/ 'J/ 

1 1h~'U 1 'U mm'J ii y,j{l~ 'e)f)l'j t 11 ~ tlJ'll 'e) \I 1 nV'i'Utij 'e) \I mn ~~ u 'U m'J t~ f.l\1 1 nVi'U tij 'e) \I 1 'U 'lf'U 'l.J'Vl fll'J 11 ~ 

iim1ri'l'e"JTI11'J i'lh~mh11fulnmJ1\ItTIEJ\I~'eJ~ltJ 

"f <V ./ liJ I,% "f I dt liJ Ill] ~"-' d "-' ') d 'l 'l ~ 
'J~tl~ft'1J~'U1i'll'e"l\l tf1~'UUJ'e"l\l t'lf'U tll'e"l tf1 tl'l'J1J'eJll11'J'Yl'J~\911J &'lhl'l'U 10, 12 U{l~ 15% !'U'J~tl~ !'11 • 
~~H{JH~I'l~t~!lliif1l1llul'ln~1\ln'U ~'e"l JJH{JH~I'll~tvhnmh~mw 27, 21 tm~ 21 i'J'e"l\1 (ft'ift'~ 
U{l~flW~, 2525 'U) 

' ~-· .... 0 .., :Ill ,.,~ .o!il .. 2.3.6 U'Hl:l-3811111 m'lVI'iUil'H'ltJ lft'ffi-Al'JJ8-3 &ll'lf\ltJ't'l 
0 " 

Yill1U{l~U Mri'l'eJll'il'J hh~'U ff1l1 fu l nV'i'Utij 'e"l\lt 'U 'lf'U 'l.J'Yl ft'lll1HltWf1'1.h~ul'Yl'eJ'e"lf1 ~~ 3 

" 'eJll11'J hh~'U ff1Mf1J tnV'i'Utij'eJ\1 (fl\91~, 2531; ft'll i.fl'lftJ U{l~flW~, 2536 tt{l~ tf1~ tl\llfl'J U{l~flW~, 
" 2543) 11'lvii'J1t~{l~tvv\Pl \91\l{j 

I jl 9/ I 

2.3 .6.1 f)l'J ,)\Pll11l1! 'e) 'J l'l.J 'J lll Ull {l 'IYi ii \9llll 1i 'J'J ll'lf1~ i1'1 {j 1\91 tJi1ll D Ul.J{l '11 'U 1i 'J 'Jll'lf1~ 
" " 0 

u'Utll'U mm'J 1 nV'i'Utij 'e"l\ID n~mlu fl1 u~urumn~ 'e"Ji1i 'U1i'J 'Jll'lf1~tll!~iiull{l \1191 {l 'e"l\91 iJ mh'li1l~\l 
"' u 

" 0 

11! mn 1111~ii'e"J du~! nVi'W tij 'e"l\IV\1 tllft'1:1Jl'J t1 '1 ~D'J ~ 1t~'lf'U1 ~mnu n u~ tr1111nii m'J ,Y\Plt\91 ~ t~ll ift'l'lYi "' . 
" " 0 

tB'eJ '1 riiiM'U'eJ'U iiulJ{l\l'lftJ\Pl~1\l~ tn\Pl~'U tV'i'eJ '1 ~tll'Utmri'lmm'J In t'lf'U m'Jthtfl'£Jt~mn'e"l\I'Jlll 

n'Utvl'e"J iriii D{lln iiM'U'eJ'U iiull{l\1~1\1~ t.u'1mmftv M!mt~m~~\ll'l'e"l'Unm\I~'U i'U~iiuft'\1 !vJn 

lJf111~JJUlJ{l\l'lftJ\91~ 1\1~ :IJltri'U l vJ ~\IUlJ{l\11Jl\l'lftJ\91 fl'eJl 1111~tlJ'U ft1'11Vi1fll1lltfftll11tlt M tl'l.J Y-1{1 Hill'l 

liJ ~ "' I t liJ ?I dt ~ 'l ~11] I ,% "' d ?I "I i <I I 
t\91 l11f1llf11'J'Jl1J'JlllUll{l\lrYI{l1'U'U tDt'U'U'eJll11'Jt~mtnutlJM1 111 &f1~'Utll'e"l\l nt1J'UJJ'J~ tl'lf'UI'l'e"l 

m'Jih,YIPlulJ{l\lffl'l'JVi'lfH'n ~~~vn'Y11\1Mrl \1 
"' 

" 2.3.6.2 m'J '1 ~H{l~{l'e"JEJ 1 ~ 111 nm'J tn£J l'l'J M1mfl'£J m ~'e"JYJ\1111m~uum'J H~l'lu~ V\1 JJfJW ~ 1 

"' ') ~ <V ~d liJ ~ liJ <9 ') ~ "-' ,! "-' ./ I ~ 
M'J'e"l t'lfl1'U'e"l'U\Plf1U\Pl'Yl t\91111f1f11'Jft'1lll1ll 'Jll.Jtl\1 !'lHfl'£JY-If1 !fl'£J'eJll11'J111f1f11'Jt{lf.l\lft'l'll t'lf'U tl1 

" 0 0 

l11f)JJf11'J t~tl\lft'm tm~JJf)l'J 'J l'l.J'Jllltfl''l:l 'eJll11'JYift'mn'U illMll\Pl 1 MlJ1f1YWtVim.J 1ll1tll'Uml11'J 1 n • • 

2.3.6.3 nn ,yl'lcj'e"lml11'J 1 tJ 'J~'U rl-111 fu !n~'Utij'e"l\1 11'lm~ ~1::mMnrl'1thl'iJM1'eJ'iJ{l1 
U'Utl~'e"l '1 '*Hft'lltll'Uft'l'l'J'eJll11'JtitJ\Iln~'Utij'eJ\I ~\llnm'J-d'v\1 illi 'Jfu'Ul'Vll\I~~M!'e"l illft'1ll1'Jt1Vl1 ~~ 

"' jl I )I jl 

') d ') ~ "-' "" liJ I"' "" ') ,.. '),.. d I 
&'Uft'.fll'Y'If11'JtntJ'I'lla'ltnlll'l'Jm &'U'lf'U'l.J'Yl1J1lll'l.J'U t'Ua'll!1f1 tn'Y'I'Utll'e"l'l &l'l'll'1 &'ll'nmn'W'I'U1'Uf111'il~ • 
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~~l'l!~V'"Jfl'W u~i 'W ~if 'il~ i '11'fllllHYlfl wo~m1 ~\Pl'l11'11 ~m!i 1 i 'l1'ij11 'W fl'WUlHl~~'WlJl'illflfl'ilm':i lJ i 'W 
u 

1 ~1J1J~!f1lll'l 1m ljmJ fi'lvm':itlllJtl~m~~~~'W 'tlfl~ tifvmt~'Wl\91 ti~1J!'Yll~'I1'W fl'W!!lJtl~ l'W (J1 1 'iltJ 
q, q, q q 

Jl I 9J 1 

tttl ~m~ 'W , 2530) ~ fl'illm! 'W ~~ 'l1111'W fl'W lllJ tl~l'W Vi 1fi'1 11 tll'W m1111 1 riVI'Wtljfl~ ll~ri fl'W Vi 'il ~nri 11 
iJ I I I 

o~ 1 1vtl ~tflv\Pl i 'W m1 1 ~ 11 'W fl'W ttl.! tl ~ l''W m'l! 'W ~11ll 'W fl v1~ v~'il~ l'i' fl~ij m1m.u'1 i 'il Vi Qnl'i'fl~tnvln1J 
1 9J Sl I I 

Q.l .ct ~I 'i .t:!i (L.I .Qd, 91 .ct 9J o Q.l lrJ 91 QJ ~ .ct 
tl fill ill~ 'I'll u'W fl ~ 'W 'lf'W 1J 'Vl 1 llJ tl~ 'ti'W \91 fl'W l1i f111U tl ~'tlfl\Pl 'tlfl'illfl\Pl'tlfl~ f11) t\Pl fl1'1111'W 'W lJl!'Ylfl'Vl 'il ~ 

., 
u 11 11tll'W fl1'111) 1 riVf'Wlljfl~~fl1 11 

.. 
"' u ~ 2.4 fll'UiUJ.:Jqfl1fl1Jfl111fl'Yfl1 1UVU1J't1 

~m tll'W ~l'l1tf11ll ~ n'il~ rllflty'tlfl~lflll l'l':im'lfu\Pl'l1~ ~ tri fl~'illn~m i t1' ~tll'lfl1J!!'Vl'W~fl'W 
9) d ~ d Q.l ef .ei 'J} 9) I I ~d I ~ Q.l d'~f 
'til~! 1 l!lJ fl! 'Vl V1J fl 1J f111 m v~ 1 fl-m ~ 1J fl !!lJ 'il~'W fl Vflll!!\91 fl\Pl fill ~tl\91 fl1J!! 'Vl'W 'illfl f111 m V~ ~l'llu fl 

., ., ' 

YllmlliPl 11 ~ fl1 riVI'Wtijfl~ tnlll'l':imi! vl-lt~ v~~m ~l'W l'Wt~m! flV'ill-ln1Jn'ilm1lJB'W '1 ih~'ll'W 1~ 
V I )I I 

'W1'.1Jm1'llu1J1J m1 ~~ v~ n1111U 1mnv~~'W ~ m1'll i'1Jll1 ~~1v'W'W £ mm1 tttl~m':i ~1P1m1Vi ~1m1 t1 '" . . 
t~m'rnvm'Yl i '11'"! ~~'W 'il'Wvh i 'l1'ijm1dv~~mtll'WYh1lJ'ti'Wl\Pl i11qj (ep1v, 2529) u~flvl~ 11nl'lllJ ~ 
ti v~ f!m 1 1mlfl v'1 n i1 fl ';hijfllllJ rl1 f1 ty~ flflll~ m 1 ~~ \91 ~m u tl ~ v~ ij ~tl ~ fl 1 ~1J 1J m1 \91 tll\Pltll'W fl v1~ 

' ., ' 
mn tu fl~ 'illn n-J1 ~ fl Vtl ~ 90 'tlfl~ ~ l'W l'W ~~~v~~m r1'111 1~ t'Vl rrtll 'Wlf1ll 1'1 1m 1 lVVflvm ~ 'illVIVi'lfl ~ 

I jl Jl Jl j/ 

r111 111 'W'lf'W 1J'Vl (rll'l! n~ l'Wlr11ll ~ n'ilm':i m11 1'11, 2541) 'H~'l! 'W m1 ~~ v~~m~~ljr1~t~ v~t~'W m~'Yl 

'!15 fl!! tl ~ m5lJ fl1J n 'ilfl 'J 'J lJ~'W '1 !!~ J~ '11lJ IPll'i' 'eNfll'J ~ 'il::: i '11'1 fi' ~tl \91 fl1J!! 'Vl 'W 'illf1fl1'J tifJ~lJ lfl~~\Pl ~ 
d 61 9) d "' d, I d i 9) ,J 9) ""<0{ I 

!tl fj~ 'il~'Yl VlfJllJ tl\Pl \91 'W 'YJ 'W f) 1 'j! tl fj~ tl~ '11 'j fl!'YllJ l.d tlfll 'illf)f11 'j !tl fj~ '11 "! ~'ti'W \PllfJl1i f11) \911~'1 

2.4.1 Qfl'YWZfll'U~aflqfl11UVU1J't1 
., ., ., 

f111 !~V~~m'l11fl~lU'Wfll'lllJ5flllill~f11'J !~V~mlJl'Jti!!U~flflmlJ'W 2 11'J~lfl'Vl i 11tY'11l~u 
Jl )I )I I 

2.4.1.1 fll'J ~~ v~ ~m tll 'W fll~'Yl '!15 n 5 n11 ill::: u tll 'W m1 ~~ v~ tVI flfll'J ~ 11ll 'W '!15 n5 n11 ill::: • 
" 1 " , , 

vh{lJ!~fJ~ 'il~ljf)l'J ~\Plf11'JVi~ 1Jl~!! M~fll'il 'il~!~fJ~!!1J1Jfl'J1Jl~'il'J~fl nm'J !~V~IVi'~tt~"VJmt:J'W'Wi ~m 
d "' d <0{ I ..2 I i 011] 9J 

!tlfl Utl~~fld'1J'W '11'Jflfll'il'il~!tlfJ~!'YlfJ~flfJ1~'11'W~flfJ1~ \Plfl t\Pl 
tf J/ )I Jl I 

2.4.1.2 m1 ~~v~~m tll'W m~'Yl ~~5lJ m1 ~~v~~n11 ill~utll'W ~~~v~Vin ~l'W l'W ~m 1:Jmn 
I Sf I , Jl 

'I! n ut'!:::Virl1f1ty 'il~t~v~~mi llJ n1Jm'J 111~ flfl1Jn'il m'JlJB'W '1 fll1J~n'W 1 11fi'-;w m"Jt~v~~nllill~U 

'il ~tit 'W 1fi' fl v1~ stl\Pl !'il'W t 'W 'lf'W 1J 'Vl ~~ lflll \911 n 1ir n 'il ~ n h ~ tr.U 111~ 'W "il'W t 11 w ('il 1 w, 2526) u tl ~ 
u u 

tnlll'l'J m n'il~vhn'ilm'JlJ~'W '1 111~nfl1J 1 11~lvJ~m111~nVI'lfutl~tiv~~l'l1~'W'1 ~'Wfln1 11 'illn~m 
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S/ )I " I 

n11 ~~v~ fffl1 rl111 r 11 HI~ v~ 1 1vvvv ~~'U n11 ~~v~ -n 113~ i'l'ltl11 1~ff ~ l'i'1~'U v1~'W 11 ~n 11 t'l~~ . "' . 
~1'\.I'"J'U "lm 1 Vi v~ ~~ nu vvm ~ v1 1v't1~ 1 o-12 111 < rl1ir m l'U m1 11 ~ n u m1 lfl'hl\911, 2541) ri1'U 111 qj u ~ 

' " ~~'U m1~1:JJn11m1l11nunn:JJv'U 1 11'W~m.Jn'U Ht~v~ril'Wmn~~~~'Utfl111'11ml~l"llv~ h ~i'f'li'1111'1v 
"' )I J/ I I 

1 ~i 1u t'l~ 11m v'li' ll:JJ 11 ~ 'U m111"lm m1 ~~ v~~ n11 ru ~ il ~ v ~~ 'U ffl'l ril'U :JJ 1nli "!l'llllfl ~l'U l'U li~ v ~ 
31 ,e% ~ '~liJ !~o y;f 

111~lJltu 1Vf.Jt'l~ 90 '\IV~H!t'lt!~'Yil111~1'Yifffl';i~'\llt!Vf.J'Yil1111'11lJ'.lf'U1J'YI 'YI~'Ulll'Ul'UH!'tlt!~Ut'l~ "' "' .. 
" " " 11~:JJ1tu flUI~f.J~l!n11JmJ 'U V'U ~~~ f.J~1J1~ 1 1t!fl11 I~ f.J~ "!m I~'U'lh~"l hw 1 ~11m"!m I~'Uifltu cnfl11 

1i'~E'U ium1 ~~:JJl1~Vt'l~ ~l'Ul'U'tl~ (rllirml'Uiff11l~num1 m111'11, 2541) mh1fiv ti'1t1lfl'lh~ !11 'U 

.d d ~:% ~eJ .o=!j 0 ,!t ~.a~ 
'1'1 1 l'fllfffl 1 ff ~ fl '0~ !'tl t!~ lJl fl'\1 'U U t'l~ lJ ~It'! flIt'! t!~ l1 1 V t'l ~ ll l'U l'U 'tl ~Ill V1 1m 1'1 fl\91111 1 VllJ V'\11~ 'YI'U . .. . 

... .: 
2.4.2 1JDUD:::,o..:aun.Jmn1:::'1J'Uft111Dr.J..:aqn1 

)/ I I I I S/ 

1 'U m1 ~~ v~"!m'W vn u lflHt'l Hill'lli 1~f'IJ u~ 1 -ff ~-n ~ v~m:JJ~m.Jt'lll t'l~"llv~ti'fvli u~tn~ ~'W 
& d I fJ};: 3) ~ .d I 

CJf~ lJ Ht'l m ~ '1'111 1 ~ t!l'l 1 ~1'1 V"!fl 1 IV~ ~m f.J~ (Pfadt, 1970) Ut'l~ff fll'W U l~ 'tl V:JJ'\1 V~'l!lJ'lf'W l1 1 V'YI V ~ 
)/ I I , 

11 ~11m l~t!lO'W fl11 ~~ f.l~fffl1 l1~Vffl'l1V'U 1 'U fffll'W!! l~~V:JJl11Vfffl11~li~i1~:JJt'll!t'l~lff11 Vll111 . .. 
, S/ I 'JI I 

1 l:JJ -n~ 'fi11:JJ 'i1'W tm ~ '0 1n '\1 v ~ ti'f v~ l~C'l E ~ 111 ~ 1il1 ~ 'W u 11 ~ ~~ 'W 1~ .W 'U £u t1 ~ '\1 v1v.W 'W £ li ~'\IV~ U:JJ 'tl ~ 
I • • 

"" .J ..,; "" ..1 d ?I ~ d 'I 91 91 ..1 91 9111] 
l1t'llf.J'lf'Ufl (Sheppard Ut'l~'fltu~, 1994) CJf~UlJt'l~'YI!fl~"ll'Wfl'0~!1J'Uutyl11flfl'YIVfl tl1~!t'lf.J~I'lV~!!flt"ll 

I I )/ I ru v~ ulnml111liffmnw'li'11 11 u~ 1llffllJ11tlVVtJml111 1~i1~l1:JJ~ (vi1 tJ, 2529) :JJt'lffmli<il'11ci1tJ 
q q cu q 

. 
... "'11 d tJ . "' 91 VI11H'rl 1 V~'fl 1~flfl1J'Yil~!'fi:JJ'\IV,U.J'tl"!fl1 'l~!fl'YII'lN"l (% ll'lt;)Ul1~) 

l.nv"U::: "' .., "" ... 
'JDG'ft 'JDII'H'I \l10fl11'H1JOftlCVV11llft 

"" 'flll:JJ'.lf'U 10.7 0.6 9.2 

1 111~'\.J 19.3 19.0 10.5 

1"lll1'U 7.6 5.0 0.6 

t~v 1v 15.3 18.0 11.3 

91 
1m 22.2 17.0 19.4 

..,; 
U'flt'l!CJff.JlJ 3.2 3.5 1.2 

1'U 11'11!'\l'U 1.2 1.0 1.8 
,; 
fl'U"l 20.5 35.9 46.0 

~:JJ1: ~~u11M111fl Boushy u"~ Poel (1994) 



20 

'lJU'llfftJ~Ifl~~'U 'il1f1f11'J 1i tJ'ltlf1'J~tlU'ID'J~lfi'Yl ;)u 'lJU'llfftJ~I~'U 'lJU'lll~'l!!(l~~~~'U 'lJU'l • 
1'11 (ll~'l l ~llfi lJ (Ill (I ~J 1lfftJ~ 'I~ tlf) 'j <tJ lJ ci 1tlflflf) lJ 111 (I~ 'il 1f1 f)l'j ft1'l'i'11fll1lJ tl~UWI flflf) tlf) 'j "' . . 

)I " 'jl ' 

1l~mw'llU'llfftJ'il~lJ1n'l1~m!uv~'Wmhl'lJ mv U1'11irnl'll Yrmf 'U1 mm'JYiiM'n'W fll1lJtl1lJ1'Jt1 i'W "' . . . " 
m':i vuvmm':i !l(l~f11'j i -*mm':i 1~mr1fi' w (m1 v, 2529) 1~ ml! 'Y'I1~ti1utYm ~VltJ!l(l~U 111'11 nl'l1mn u q q q 

j/ I I )I I 

~'U m'J'ti'lJri1v'llfl'ltilvn'il~tJ'llJ1n~1lJ Ill~ 1v i~vff'~ril'W'llfl'ltilvYi'ti'uflflnlJ1~ fl''li1 (~1'J1'1Yi 2) 

I o J) 

m1Hn 2 ll~mw'llfl'ltilvYitYm'ti'lJuflnm cnhni'llll'wl'll) ~1lJ'lfl'l'W1'11'11n • .. I 
0 ........ tR .......... ' unnmfl1'{ft1 1Jltl.l,tNI1UJYI,'Utllr.J88fl1Jl 

(flfl.) 'Ji:l ifaan~ 111J 

5-20 0.7 0.9 1.6 

20-40 1.4 1.3 2.7 

40-60 2.7 2.4 5.2 

60-80 3.8 3.0 6.8 

80-100 4.6 4 .2 8.8 

~lJ1: fl'~ull(l'l'il1n tY'J'Y'I(l!l(l~m'W1~tf (2530) • 

2.4.3 II'U1r1Hfll1~~fll1'Jaqmua~m11vth~Trnn1 

11 n~lJ (I f!n ':i u (I~ 'll fl'ltfftJ~ \l n 11 ci fltJfl fl nlJ 1'il 1 n'Vl 11 lJ f!n 'J 'il ~ \l nllci fl vvf'ltllu (I~ l!n 'il~n fl 
" . 

Uty'l11'11 m VflV1'1 ~1lJlJ 1 i -H'u ti'! 'll i 'UfiltJ'I11:l 'I fl' 'IU 'UI~fl(l~ Uty'l11fl'lnci11U 'il ~'11 u i 'U m':i f11'J (I ~lJ(l 
~ & \1) $1~ .d 0 .:! I ~ i ,.., ,.. a. 1 o' 

.f11l~ft~lllf1f11'JI'M~"!f1'H'l~ ll~ I~:J.JI'lll:J.J'VWltlll.J'Ylli~'Ul'lltNitl'VI'Hftl'U'U:I.Jl 'Jj' 111nmh~ ti'Jj'lJlJ1f) 

" 4 ~ o' 
'll'U (FAO, 1982; Bondari !!(I~ Sheppaed, 1981 ; f!'J'Y'I(l!l(l~fil'l.pl'll'U, 2530 !L(l~ 'Y'I'lf1'1i'J, 2535) 

" 
1 ~w~u'U l'Yl1'1 m"J 'U 11 lli -*ll':i~ 1v'b'u fl''lu 

2.4.3 .1 'U 1mi -*11 ':i ~ 1v'b'UI ~ 'U iJ vi '11' nlJY't'b' 'U fln'il 1nfiW fi 1'Yl1'111l 'b''U ~ 'Yll'lfl1'111'Jil~1ll (I . . "' 
~ 1lJ ,.. o .d~ o'o a. a. <!I .k ,,.. ~ 

tlmtJ'ID':i~nfllJ ID~1t~m1i1~ 'Yltu'UD':i~ 1t~'b''W~flf11':it'il':itut~lJ 1~'llfl'l'Y'I'b' ttf'ltl1lll':it1 'b'lJ(ltlm'Yl'l 
q q u ~ q 

,.. ~ .1.1 I~ ,.. ,..~ 0 ~ 
tl~!! (I~!! '11 'I 'Yl'l'U 'lJ 'U UVf11Jfl11lJ tl~ ~1f1'll fl'l Hi 'Jj'!lJ'U tl1fltu 

"' 'IJ u 

o ~ .I .k ollJ,.. <!I,,.. ~ 
2.4.3 .2 f)l'jlJ 1lqj (I f[m lJ 1!U'U fl1'11l'JlJ (11 Clf'ltl1lJ 1'J tl 'Yl1 I~ tlfl'llllJ lJ fl fl 'Jj'lqj(l"!f)'j !U 'U 

fll'H nllm i~tJ9lH um~ i ~~~'WI'l1t1 'lf11'J tu1wt~1J i9l'llfl'l'Y'I1nU'Y'I(l~fl9lfltJ ti4flt~'U fll'H1'J1i'J'JlJ'Jj'1~ 
u 

.I "" ~ .k .I o ~ .I o 1lJ,.. <'t ,.. 
'lJ fl'llJ (l1flf)fl H'l1 'U 'I ~ 1J!llJUf11 'J'U 1lq!(l f[m lJ1!1J 'U fll'l1l'J1J (l1tl1lJ 11 tl 'Yl1 I~ fftN !!UU flfl tl'J1'lfl fl f) 

" . 
f!m lJ'W ~ m~v'ID(l1tjjfl-qm'ti'lJci1vflflnmn 'il~'l1 ciu 1-:J'l(l'l~fl ~~ 'W m'l1nD(l11 ~v~1 '~ 11~ fl~n1~ 

11 ~'I~ 11-i Jl u 'Iff! 1'1 fl unf!n 'J lJ u ~uti tJ'ID(l1 11~1~ ci' Jl fl'l 'U 11J (I f!n'ilJ 1l~lJ i 'U ~ ull (l1~nYi 11 ~'I 
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~ . 
2.4.3.3 tJ1"tltJ'I1iYvm~TU'W~Tum~ ·trJ'Wfl15'11lJfl hwi~~1ml'l1ll'l -*mmfl' 1Yit1 'll1'n~11 ~ 

~ 

il'W 'Vl~ 6'Jfu f) 1ll~ tl'l fl15tltlfl~11l'W vtJ v~Hnv"tl tJ-:~1iYm11 ~ 1l1'W m'l~1nf11~'W n19l"~1ml'l1f1vnfi19l" . ~ 

nt'Vl'W1tl'W tJ'Irl1h~ ntJ1JMtl'n ff1lJ15t1'l411 tl'l -*1~'\..! Vl~-:~-:~1'W 'VlflU'Vl'W 1Yim'lf1~1 'l -*~1vvm1'-:J v-:~1~'\..! m1 

~ ~ ~'W'Vl'W m1 r-~il~ mn~m i1 t1111flfl1511 irn~ v-:~ ff11115 t1'W 11111~'Wil v'l M' n1JYi'lfH'n u~~~1ww 1mii'W • • 
\1) ~"' .J 

51V tfltlfl'Vll'I'Yl'W'I 

2.4.3.4 u 11111~ 'W ~1'\..! tl1 ~fltJ1J 'l 'W tll'l115ff~ 1 'W tJfl\1 1n11~ ffm\1~ ttl 'W m1111 tl m1~'W il v .. . . 
'l ,r n1JYi 'lf'l1 ~ tl tJ 1111 Hil ~ fl19l"~1flll'l u ~ 1 11 ~ ffm V'l 'ffllJ15 tltJ 1lJ11 ii'W ri1'W tl 5 ~ fl tl1J 'l '\..! ff~ 5 tll'l11 5 .. . .. 

iJ I I I I 

1~v-:~'t'l'm'l1~tJiY~1v'W1~vn n1tJ'I111fl11~'t'l'mljflru~1'Vl1'1lfl'lf'W~b1''1YltJb1'11m5 (~111-:~Yi 3) 11~nt1'WYi 
q cu q q o.J 

S/ )/ 5I) I 

l!~ti 1mttl'W tJ1'1115 1~ v-:~-r:Y~fl~'l!'W l!~l91'tJ-:~ti 1111~1'Wm~1J1'W fl15~11'~tJ1 5fl11~~111JnilwqJ~~m tilv . ~ 

n tl '\..! u~ tl V1'11 5 ~~ 111 V'lllifl 'I b1'111 15 tl Yi \1 ~ tJ 111 ~ 't'l'm 11 1'Vl ~ u 'Vl '\..! '11 ~ m~ '\..! ri1'W Hb1'11 'l '\..!"ell '111 5 'l1 'I .. . 
l.r]V .J', 0 d o cv Ycvrl:f Y 1 Q.l 'l"Q.Jr/ cv 

'1111fl t f1 '\..! tl fl\1 1 fl '\..! fl tl'W \1 ~ '\..! 11111 U '\..! tll'l115 b1'1 '11 5 1J 'l '11 ff~ 1m V'l\1 ~ I'Hl'lfl tl tJ~ tJ 5 1J \1 '\..! '11 ff~ 1Vtl11 5 1J 

\1)~1 L!/ 'l~ QJ (1/J~ I Q d 
tflfltl'W \1'11J::;b1'11115tl '11tll'l115b1'~1 1fltlV1'11~11'Vl 

I ~ 

f!Tn.:~n 3 ~1'Wtl5~fltJ1J"tltJ'I11~ffm~111'lf1'1tJ1'11l1nl'i'1ffm (% l'~Gul1'-:~) cu q q q 

• ,. '0 uv 
lllYU:: Y1-:aU1't'IUOfl1'1fl1 (OOJfl.) 

11.i&nu 3o ' 1::'t'I1H 3o-100 
I 

'-'10011100 

"' fl1111'lf'W 10.8 11.2 11.2 

1tl5~'W 21.5 17.7 15.5 

1 'UlJ'W 5.0 3.0 2.0 

1~t1'lv 4.5 5.5 7.2 
~ 

1tll 5.9 5.3 5.7 

"' 11fl~19l"V11 0.7 0.7 0.6 

1'W 1~51\1'\..! 0.7 0.7 0.7 

~111: 1lf1UU~'I111fl Bull u~~ Xu (1995) 

""'"' QJ 'l , - I ~ rl d I ~ , ~ I ef'l ~ d I 

\11fl11ifl15 1lflfl15U~~U'W1'V11'1fl15 'lfU)~ ttl'lf'W11~fffl)'Vlflm1tl'IU~1'W'W 1J'I'lf '111'11'W11lJ~ .. . .. 
~fl1'VJfl1~V~ (~151'1~ 3) b1'1lJ15tltJ1111 'l -*tJ5~ ltJ'lf'W1~t1V1'1~tl1~tl'IU~~'I1~1fl'I1~1VU'W1'Vl1'1~1Vtl'W 

t'lf'W nn'W 1n~u 1 Ul~'W~1'W tl5~nt~u i 'W ff~5tl1'11uliv-:~ffmvnflf-:~'11rl-:~ '111t~u11u'l-*t11~ lv'lfu .. . 
'i111n1Jn11m 511~'\..!~ lflmll Yl1~t1V1'1~'1fl15 'l -*tJ 5~ lV'lftJ'l m•h{ 11U1J1J ~fflJ ~b1'1'W l~tlfltl 'l l1'tflflfl15 

.a ,. ~ I .1 & ~ ~21 "' QJ ~ 
1'lftl11 & V'l U ~ ~ 1 Yl11 l.J ~ flllJlfl 'U '\..! \1 'I 'il ~ 11J '\..! 'V11'111 fluqj '11111 ~ fl11~ \1 1fl'U tl'l1 't'I'VU ~ ~ V'l b1'111U tl ff) H 

~5~1v'lfuil1'u1n~'Wl~fln 
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. " . 
u n~111 ~~-wu 1,;{ u mnN i'u r1'1 1th1'1Vimil'll:UDnH1t~u ctnnvu 'VI~ vi'l'l t1 111 tll'll:Ufltlfltl\911 

~ q 

tiv'l i~ vm -w1~u~nru ~~n~u'\JeNitJltffv~~~~u 1911~'1~~ 1 M'mHNlUI~llllflU t!ll111 mm'll'u~ 
~ 

11 (llf1l1 (llV'b'iJ~ ~~~~~,;{ u ~1 1 utm~-wumn~(l'l'lLUYhf:utiv'l(l'miimhYi v'l1l-lmnir n~'l 'thu :u1n 
q q ~ 

~~t1Juu:IJ(I'IlU'W1f1 Musca domestic a L.11'lmu'Wl~li:IJ(I'Ii'UDlU ~~'WlJl,;{U 1¢lmf1~"!1'1 (tl:Ut)'Vli, 

Q.l Q.l .d 0 Q,l I d Q.l ~d. d Q.l ~ 
2542; "!fl'Vl1, 2531 um~ Barry, 2002) ll:IJ(I'I1U'W1f1'Vl(l'lfltyl'ltlf111lm.J'I(I'I'l1mlv"~wvl'l l'l'IU 

1) li:IJ(I'Ii'u-w1m1Jf11Ull~tl.lnl'l !Jlwi li:IJ(I'Ii'uD'lu (House fly) ll:IJ(I'Ii'mht~f.l1 (Blow 

" ' 
fly) li:IJ(I'IlUmi''lmv (Flesh fly) li:IJ(I'IlUmriliiowu1JlmnVi"!l'l 11'lv~~'b't~Umfllfl'~t:Juu~1l-l'lft~U 

'j} ~ ~ Q.l .d I 'j} ,c:!t 9) ~ Q.l o' 
II(\' '1111'1~~1 t'l"l1l~u::::uu ~'I'WU!l:JJ(I'IJU 1u'Vl h'lu ~'1'11'Hl~l:JJenm1murnJu i~vm 'Wl~ flt:Jfl(\'~1 
" . 

l~ V'l fiij f111l1iJ f1l1 :IJ:IJ 'Utl'l :IJ(I tl\911 fll1 '\JV1VYi U Till (I ~ fll1l ~ ~UJI~ U 1\91 'Utl'lll:IJ(I 'l l U 1'1 ~ 1 :Jill'l ~1U 
~ q u 

'lmy~~iim1YiW~mt~~'iu1J"tll'l1 (mow~ 3) 
Q.l CV ~ Q.l J' Q.l I J Q.l ~ .J 

2) li:IJ(I'I1U'W1f1f1\9l~\9ll(ltl\9l lllJ(I'I1U'W1f1U~~tllfl'Vtl~\9ll:IJfltlf1l(lf.J'I(I'\911 (Stable fly) 9f'l 

t~~iun~:u Stomoxys caluiyrans L. !Jlunll:IJ(I'Ii'Um'l1l1~1J (Tsetse fly) li:IJ(I'IlUfltlf1~1 (Stable 

"· 
fly) li:IJ(I'IlUI'U1tll'l1 (Hom fly) li:IJ(I'IlUil11 (Louse fly) iuu1~1'Vlfl'1'Vlml111~'WUII:JJ(I'Ii'u-w1ni4Vi 

Q.l rl ;f .Q Q.l ct'd.r::t ~ .ck Q.l J' 'j) 

1 ~ 1J1\9l\911lJflt:Jf1(1'1'11m V'l 1\91 m u ow 1~11 1nru fltlfl (I'\911'Vl:JJfl 11:1J'b'U "''I 9f'lli:IJ" nu ow 1nu ~~~ 'Ul :u11 ~ 1~ 
~ 

.c:::r, ll!!i CLI f1' .d I 3) ,Cf c::t. di .ct. ~ & .c::t c::t. 

numt:J~(I'\911 (Service, 1996) 'WUlJlfl'Vl"!l'l 'b'1'1 l'lU 1\91 uu :JJQU lVU ~u t1 'l ll'ltJU (I' 'll11fl:JJ 9f'I:IJ~ru l11J lJ 

0 .: Q.l Q.l ct' Q 

23-36 c fl1llJ'b'U(\'lJ'W'Vl1i 45-95% (~~:JJ li(I::::1Jtyi(I'1:JJ, 2525) 

3) l!:IJ(I'IlU~lll i Mlfl\91 hfll1U tJU!llJ(I'IlU l11t~l911l1UtJUll:IJ(I'IlU~tllffVtlll111~1f11~(\'ll 
. " 

mh.:Jt~:uVi M'W t~'Wli:IJ(I.:Ji'umri114 (l'llJl1t1 t'b't.u'11911:1J ~'hMir.:Jll(l~l~~tu i u U11'lll~"'UV'Itll'l111'lv~~ 
u 

" " " .,. "" "" o i 5I 5I "" "' liJ. I"" fllJllJ t!Wtl'Utl'lll~(I'Vll l1ll~(ll1lf.J'b'1 l11 tllJ1\9lll~ClU U ~~'Uf.J1f.Jtltlf1 l1Jtlf1 

" 4) ll:IJ (1-:J-JU flU l1 tlf.J ll:IJ Cl'li'U 'b'lJ \91 ij ~ ~ij,j 1 ~ 1V'lftJi U f1Hfl 11Jfl:IJl1U t!U 'W f.l1n li:IJ(I'Ii'U 
q 

'j/ )/ I )I 

-w1n.W ~~'D'vue:nff'vmil'l1:Ulmri'lll1 111 u i uu1 nru Vi'WTvh:JJ'l'T'I ~~-wut ,;{u mnl'lt:JU •Jh'lt~1Jjl'l ~w;h 
~ 

" . " 
1l.l iiiJ tul1lfl1Jf1Hl~ V'ltl\9ll:IJ1f1ir f1 l Utl'l~ 1f1LU 1~ v~ 191 1l1U tJU ~~ mff'vv v1u U1ll(l:::: flU 191 1tltJU 'U V'l 

u ~ 

" . " Mt~milu mm1 li:IJ(I.:Ji'ur1'1Vivh i M'tnl'l11fll1U t~Uli:IJ(I.:Ji'utm~u:u"'~i'u flUMt~vihiluu:uC~.:JlU'W1f1 
.d I I .J Q .!-\/) \l)sJsJ I 

'VI tl ~ f1 ~ :1J Diptera Muscidae L. 9f 'I 'W 1J mu 'Vl1 t U 1 \91'\.J tl V f111 'W 1 f1 Musca domestica L. ll (I ~ 

Stomoxys caluiyrans L. 1~vml~l::::ilJ'l!lJ'b'U~11U 
... .., .., 

2.5.1 'W'W~H1'UfJ~UliD·nU 

li:JJ(I.:Ji'u ti!u # 'l~lfll'l~Ull(l~lilu iJ tyl11~tlf111tiv'l tl'l9111 l'lfJIQ -w1::::m11i V'l"!m~iinn ~~ 
f111tl1JlJCILl(I::::'UtJ'IIi1V~ 1l.J~'Wtl H'flU~11 UiJn~::::iir1fl'Ufl~luJl1U(I1J~tllllJ(I.:J-JULm::::iJm.u'll ~tlU'll 

~ .. 
li:IJ(I'Ii'u ti!u -w111 ::::tl1 hfl-n' t~'l~ 1'1 hmj~ m1 111'1 n hflM1mt~u~-w v1nhb 11'li1m~H'flu 

~ .. 
c ti':JJq'VIi, 2542) u~ti'llJfl.!l ~flu n~ u 1 u ~::::t,;{u 11U:JJ(I.!lluti'lu 1911vt~v(l'mV9flmtlltu~mJ~~ ti'lu 191-:~ 
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~flfl1'Hl1J!fl'1Hl1'1111~~~~~ V11fl~1 1 ,j ('01V1 Ut'l~fltu~, 2542) Ut'l~tlJ'U~1~flfl11fl1Jl.jt'l~m 1 'UVh{1J 

;: ~ "~ q .d Q,J Q.l Q.l ~ I ?I .d..::! tl I 3) 

lt'l tl~1:1'm U t'l~ Ml1V'U 1 'U 'lfi"' '0 m 'tiV~U1J M 1'U tl~ \IV1111J 'UU1J t'l~'Yl1Jfl111J 1:1'1J1J 1 tuli"'n 1.i 1 ~ fl V1.ifl1 tl 
q ~ 

liJ I Q.l ~ Q.l d .J Ci .d .0::::. 

1 :i:tl:i: I 'tl 1 :i: tl:i: '11 'U V'U l!1Jt'l-n'U1J1:1'1m :i: tl:i: l flti'H'U V'U l!1Jt'\~1'U 1 :i: tl:i:'Yl '11 'U ~ \1~ 'J :i: tl:i:'Yl1:1'V~'O~ fl'U V1'111 'J 

. . " ., Ill_! '"" 3.1 .,. '!:1 ., 'I ., 3.1 ., 3/.d I 3.1 ,I 
fl1tu~'Yllll1-:Jli"'VH.:Jfl1 I'U'i:i:tl:i:flflllfl (Hogsette, 1996) 'i~tl~flflllfi'U'O:i:'Yl'UflVfl111J1V'Uu'J~mru 

• ...\ ?t ., 31,1 ., d ?t ., ., d ., .J ?1 3.1 'I 
29 C l1JVlU'UflflUfllJ'i~mru 3-9 1'U fl'O~flt'llti!U'Ufl1U1Jt'l.:J1'Ulfl1J1tl CJf.:JllJ'U'i~tl~~fl'Yl1tl I'U1-:J 

1-7-iu r 
'""""""${ • 

7-101\J \.. 

' • ~~ Q.l 

lll't'tTI3 1-:J'lf1fl'tiV~U1Jt'l.:J1'U (Service, 1996) 

ll1Jt'l.:Jl'U 'O:i:'lfV'UVVfl'H l fl'U flV'U flt'\1-:Jl'U lfltllll i"11:i:flV'U!~ti~O~~ltl"l 1 'U l'U~Vlmff1vu 
Jl I I I 

l1t'\1fl111J'if'U1J1 l{j V.:J '0 1fll1l.Jt'l~flJ 'O:i:!lJ'U V1'1111V{h.:J~'tiV.:JU1Jt'l.:J l'U lijVUl.Jt'l.:Jl'U fl'UV1'1111'V'I1 V1J 
, , ' " , 

fl'U U'U n '0~11-:J 1 ~1 'U 1J" (;1'fl 'j '() 1flU'U 1 ~'tl tl~U1J t'l.:J l'U '0~14 fl tltl fl.fl1tJ1 'U nm 24 i1l1J.:J li'.:Ju 
~ q 

jl' J/ jl I 

l!1Jt'l~l'U'0~1N1~fli'~t'l~ 75-150 vJtJ.:J~Vfli'.:J U~1'0~11~1~9f1~flfl1tJ1'U 3-4 l'U flt'ltlfli1t11~t11'0 
, , , ' 

11~1~1~o.:J 6 r1i'.:J c~n'Yl'i, 2531) '111t~m'0'0~11~1~1~mno.:J 4so-9oo vJt~.:J~t1~1 li'.:JuiJ'O~v.YHi 

fl111J"hfi'tu~Vfl1'il'O~tu'tltl.:JU1Jt'l.:Jl'U~'UV{lfl'U U'O~tl~t1Lllli 
u u ~ 
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2.5.1.1 m'l11'.i tll'W11~1lv~iivHl i~v~H~Vfll'.it~1ruml~fll'.iihrvr'W£'1lv~ulJ~~1'W i~v 
u • 

V1'111'.i hh ~'W ~~tlfl'ill 1 1J1 ~i.yt tlfll'.i ~~ 1 tut~iJ 1~tt~~ff~VH9f~~ii'1J~'W TI V1'111'.iYnfl1 'UiJ'W ~~tlJ'W 
~ u • 

~1 d <01 G II) j/1 I .,j dj CV 1 _3i : 
lJ 'W 'VH'l1~V!fl1J n 'W'.il~fllVti'WtlJ'\.JYl~~~l'Wff~fflJ (Gillott, 1991) ff1'\.JV1'111'.iYl1flU1J~!!~~'WWl1~ 

, 
~~'lhv1M'm~'IJV~ttlJ~~1'WV11~'W (Boshy tt~~ Poel, 1994) \9lllJ1~~'.i;.l\9l'IJV~m.m~1'W 

~ c< 1 I ~ I Q.l .J .d ~ Q.l 

2.5.1.2 Vtu '11 fllJ lJ Vol~ ~V\91 H\91Vfl'.i~1J1'\.Jfll'.i t~'.itu'IJV~'.il~ fl1V!!lJ~~1'\.J 9f~!flV1'1JV~fl1J 
• ~ u 

~ d ~ Q.l t/ ~ d ~d I .a Q.l 

fll'.i tfl~ V'W 'Yl fll'.i fl'W V1'111'.i !W ~fll'.i 'IJ VlVYl 'W 1i 'Yl ~ 'W Vtu '11 fllJ'Yl !'11lJ l~ff:JJ\91 V fl1 '.i 1~ '.i tu'IJ V~!!lJ~ ~ 1'\.J 
q q 'U u 

D'.i~lJltu 35-45·c (FAO, 1980) ~~~Vtu'l1flil 16"c i'W1~'.iv1J:}f11'l1~nm 491'W tdvvtu'l1fllJt~lJ 
q 'U q cu 

, ' ' 
~wll'W 20 ·c i~nm 251'\.J Vi 25·c i~nm 161'\.J Vi 3o·c ~~i~n~110-121''\.J u~~~W'l11Jil 35 ·c 

~~ i ~nmrw v~ 8-1 o 1'W fll'j ~~1rut~1J il'l i 'W '.i~v~~ V'~tll'W'l1'W v'WttlJ~~1'W vw 11 flil 15·c '11'\.J v'W 
u • ~ 

CV .,j ~ J ,J I 1jl ~ 
tlJ\9\'.i/1'\.J (Chapman, 1982) 1lJV~W'l1fJlJ!!~~fl1llJ'lf'W'UV~Vlfllfl''i;); ~'U'W ~~ff~v-1~ '11'.i~V~fll'.it~'Jqj~lfl 

, ' 

1 '\i i1 ~IPl1t~ lJ 1m~ 1~ 'W n~ ~ 1v w 11 f1 iJ 1'11 w:h 15 n ~ ~ n ~ w.h 45·c 1 '\i 'll v~ ttlJ ~ ~ 1'W ~ ~ 11-i 1~ 1 ru 
q cu cu u 

(Service, 1996) 

'J/ I I 'J/ 

l1~fll'.i 1flifV'W yj fll'.i'l11Vl'l11'J ~~'I!'W~~Yl1J1lf'W!tlJ~~l'W i '\.J\9\V'\.J flm~l'W 1~~fll1\9lV'W flm~fl'W !!~ 

ttlJ~~ 1'W ~ 11-i'lfviJ nn ~n~~ ~ 1lJ1fl'l1 fl ~~ J'W ~ ~YliJ tlfW1lJ~~1'W 1~mfl1 'W \9\V'W mmt~~'lh~1.h v1l~'l 
i '\.J\9\V'\.J flm~l'W (~1 Vl U~~fl tu~, 2542) ff1'\.J 1 'W '.i'~V~\Pl111 'WV'W 1 'W \9\V'\.J fl~l~l'WiJfl~~tfl~V'W l '111 

9) Q d d.c::t. Q.l 9) d. 9) Q.J 

tll'l11fl'W ~1 '.i' tu 1 \11 flttH'W fll'W 'Yl 4 \9lllJ 1~ ~ '.i 'lf'd\91 'IJ V~!!lJ f1 ~ 1'\.J!! ~~ 'IJ VlJ f1 tfl V1'1JV~fl1J fl1 '.i' 
~ 

Q Q.l .d I ~ 1 19) t;/ Q.l 3) Q I 1j/ t~'Jqj'UV~!!lJf1~1'W 'Ylflm1lJ1'W'W 'W fll'J 'lfU'J~ 1V'lf'W ~1fl!!lJf1~1'Wfl1H~\9lV~Yl~l'Jtu 1'lf1~'.i'~V~ '11 
, ' ' 

m lJ 1~ fflJ tliJ l\91 Q U'J ~ff ~ fl!!~ ~ u 'j ~tfl 'Yl 'IJV~ffl'l1t~ {j~ (Ruts !! f1 ~ Patterson, 1994) t~ v Vi~~ ffllJl 'jt) . 

f!11J~ lJ u~ ~ il v~ti''W 11-ii M'tll'W m 1 t~ lJ ~1'\.J 1'\.JttlJM 1'W lJlfl ~'W ff~l~f!11:JJt i'Yv111 Vl'lllJlJ 1f11V'l1 ~ ~ 1 ~ 
'jl 'J,I I j/ I " 

I 0 Q.l d \J] I~ .a d d 'i Q.l \II_ I ')) .a I Q.l liJ I .a .a 
U\9lff1'11'.i'1Jfll'J1~V~ tflYl'WtlJV~ 'VHfl'l:l\9\'.i'fl'H~ti~VV ~ti'Yl1 tutW1 tltl11U:IJ~~1'\.J'Ylfl'.i'~V~ tflYl'WllJtJ~ 

~ . 
ffllJ1'Jt11 '*u'.i'~ tV'lf'W1~ n~1 'W'J~V~~tll'WIPi'1'11'WV'W 1n~'Wtjjv~ul~~ 1 '*u'J~ iv'lf'W1~~~~~ tYl'Jl~ii 

I I I .c:l 

'lf1~nm'Wl'Wfl11'lf1~V'W'l 

2.5.2 n11ft'l'UflSJUSJa~-luua::11Ue"UuSJa~-lu 
' , ' 

tUV~~lflttlJ~~1'Wirfl~~'lfV1JVlrYV'.i1lJfl~lJV~1'iJTI'WYii ~~tt~~ 11-iiinn~u~~ t'lf'W mv1'W h ~ , , , 
t~ V'Wt~ V~ fl'fl'.i h ~HfflJV1'111'.i'ff\9ll fll'.i'tll~~!!lJfl~ 1'W fl'llJl'.i'tll11t~1 'W'Yl fl'.i~V~ 'UV~'lf1~;-ll'l ..1'~ij • • 
1 'j/J I Q.l I t/ Q.l d 0 fdi ~ d. 

'11 'U'W tJ ~fl1Jfl11lJt'l1 lJl~ fflJ \91 Vfftll'W fl1 '.i' tu t '11lJl~ fl'l.JfliJfl'tll'iJ 'Yl i ~ Vfll'W-:! tl-:1 Hfl fl'J ~ 'YliJ 'Yl ~~ \9\ll.Jl.Jl 

.d .d Q & Q.l , Q.l t:l~ .a )I ~ ~ ~ c. 
U~~ H~lfl'ti'Yltll~ 'il~tfl~'U'W fliJ Hfl'W f1'\9l1t~V~W~'l1 '.i'tJU:IJfl'.i'~'Yl~fl'~U1~'fltJ:IJ (Yl~fl'1i'.i', 2535; 'il'Wl U~~ 

~ 
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flW~, 2542; oW'b'~, 2544; lJ~·n , 2544; Tozer U(l~ Sutherst, 1996 U(l~ Bany, 2002) 11lih~~'ffll115tl 

vh1~'11mv1U1-;wnu ~'lfu 

i $1 d.~~ Q..l 9) .::::..c:sr r ,3) d.d..d .c:s 
2.5.2.1 fll5 'll''ffl1!fllJ !lJUflln~fll1~1tJ11i'lltJU(l~'ff~WJfl ~'b'U fllj 'b''ffU ~~'Yl ~~ 

viu 'ffllJ11tlfl11JfllJ 1~i'l'\1WlUUlJ(l'llUU(l~HlJ(l'llU i U 1~tJ~~1~~lJltJ 1~ U~flU i '*'ffU~flij~~ • 
YJ/ "' I , YJ/ I o , YJ/,t .f.!! o;:j "' YJ/ "' .J I 

\91 tl'l l'fftlfll 'b''il1 tl'Yll '11 'ffUllJ (I tl'l U(l ~ fltll~ 'il ~lJ ~(lf)j~ 'Y11J ~1flfllj l'lflfll'l 'lltl'l 'ff11 ~fill 9l''l 'il ~'ff 'l ~(I 

1 d .J ~ I Q.l tf e1 3) ~ $1 : Q.l 0 , 3) ..:::. .J 3) 

~ tl\91 Htlfl'Yltl~ '111-J 'l'Yl'l\91 tl'ff\911!M'l ~fl UU(l~ 'ff 'lU 1~(ltJlJ "lfltl'l'Yll mn~iJUJ'I1llJMl11~"1f'l\9ltl'l\911lJ .. " 
v v 

Hfii 'lJ, u .flltl'\1 ~'l flf) cpJ'lU u f)1jfl1'1JfllJUlJ(l'llU lTitJ~ 'l1ll 1'11 lll~ 'fflJ fl'IJ!f)'l:J \91 j f)j 11tJVtl tJ • 
v 

2.5.2.2 m1 1 '*11ln(l ~'lfu nu 1 '*m1'fln'l15vnu 1 '*n'IJ 'fl nritJ 11liJ iim1vhnu veivm vd 

'\1(lltJU~ riTW lllfl 'il~ i '*nUUlJ(l'llU ~~,j'1'Yl1(lltJ~(l l~ '111V i U 'fftllU ~iiUlJ(l'llU tlJ'\1 U 1mJ U lllfl 
• v 

'11Ufl!~(l~ 1tJmm~~Vfll1 i '*'ffl1 ~flii nu'flnYirim~lJ(l'llU 'ff1l111m'h l ~~'lH~lTI ~1tl"l 'ilU ~ 'l~~~V'lii 
v • • 

fll1i '*!'Ylfl1 U heh"ti'1'1f1tJ U~fllj fll~~UlJ(l'llU ~1tllTitJ ~~~tJ'l'\1lJU tJlUlJ(l 'llU .yj~~ i U nu'fln l 11 
v 

.Yhmv u~1iiJ m'il 'il~ ill'ffll111tl 1 '*'l~num1fl1Ufll1'11uvuulJ(l'l1u . 
2.5.2.3 fl11 i '*'ffl1~'ffn~ 1~ 'illfl'fflJU lYnnl~~'\1UVUU(l~UlJ(l'llU ~~UlTI~'YltJ1tlllJfll~~ . 

• v v 

UlJ(l'llU l ~vii ~(1m~ 'Vl 'IJ~Vli 55ll'll'1~ ir 'lU 1~ ~Vll 1 1ll~'lii ~(l~V'ff'llf11'Yl'll V'llJU l1V1 1ll~ 'l ffl'll~ft tJ'l . . 
.W vv~'ff~ ~'l 'ff1l111 m11 i ~~1 u 1~v~~ V'lfl'lt~u ~1'11U VUHlJ(l'llU vei i'liftdt~'llll 'il1fl~ n11w~m 1 . .. 
tltlflt)'Yli'lltl'l'ffl,JU l'Yl1~~1~U l11tJVl'l'*l"l H(l~,j'tl~'lltl'lfl11i'*'ffl,JU 1 'Yl1 i Ufll1fll~~HlJ(l'llUiifl11 

Q.l d ci 3) d~~ Q.l g./ I 9) d. 

'ff(l1tJ\911~ 51 lJ~(l\91 flfll'l'Yl~lJUtJU \911ltltl tltlfl1lfl11fl11\9lflfll'l'lltl'l'ffl1 !fill 
v • • 

2.5.2.4 fl11fl111fJl1UlJ(l'llU l~tJ~1lTI ~1tJfl15i'*ffl'll1fttJ'l'l11v-ff'lii~ll'l'lfU~~U"l1~U~1 

'11lmtJ'I11Vfl111fJlJHlJ(l'llU ~'l'ffllJUtl'vll l~~flU'I'Jfl"l 1~tl~ \911lJ1'l'il5~l\9l'lltJ'lUlJ(l'llU (M1"li'V 
jl JJ Jl I jl' 

2.5.1 'if'Yl~m'll V'lHlJ(l'llU) ~'lu M M'~u veinu'b'iJ~ 'l!V'lffl'li'Yi ~~t~u ~1fl1Uflll iiiJ u vm1n 'il~ ill .. . 
"" I ,YJ/1 ... ~ y .I 'i c( .1 ... "" y 

!'ffrlfll 'b'~lrJH (!~ fl(l1J ~~ l'UU f111 'ffj l'llJ5 ~ W'b'U lJlfl'lJU ~ lfl fl11fl11JfllJ '\1U VU UlJ M1U tJ fl~ 1rJ • 
i y ... "' , d ~ .ct, J ct 9.1 

2.5.2.5 'b''\1(lflfll5'q'lllf11Jl(l Uf15~1J1Ufll51(lrJ'l'qf15 UUfltl U fllj 1(lrJ'l'qf15UU ~~l'ltl'l 
v v • 

i'nmfl11ll'ff~ m~ fl vn-qm 51ll~'lu ~ nw vh{ lJ tftrJ'l -qm v~l'lfflJ 1~ 'ffll v 'Yl Vlrllll illi M'ii'llv'l~ irv 
..,.,J,& o,YJ/~ I .,c( .,c( <Vll]YJ/ o 

~fl ~ 'lJ U 9l' 'l ~ ~'Yll '111 'lJ U U '11 (I 'l ~'I'll~ 'Yl U 1i 'lJ rJ1 rJ'Yl U 1i 'lJ tJ 'l UlJ (I 'l1U 1 ~ fll5 'Yllfl1llJ 'ff~ tll~ fl tJ fl 'ff fl 5 • • • 
o ll) 'j/ I Ql \IJ .. I I j) ~ rl d d I I ll] I : Ql ..:::. 

ffll111ti'Y11 l~l'll'lflU tltlfl llJUI'l(l~'Yltl'l flU Yh5J.J'qfl5'llU 1~H(lfl'Yltl~'\11-:J I flet 'illflH'\1Ct'lU 1 lJfl'il~ut.llJ 

1 '*1im5 ~~'Ufnlm11151lll11oWfl i ~tivu'l11 i 111 '*115~ 1v'll'u vh{ll~v~i n~~mri'lJlm'il~~ 1 '*11lnu 

~l'lfltlfl iM''ff~tll~ 
I )I )/ I 

HU 1'Yll'l fll1fl11JfllJHlJCI'llUYiU1l'ffU VlllUU 'il~~~ U 'hff1'11 1'11 H'tft V'l11VVV rJlTIYi 'il~'Ylll ~ . .. 
v • • 

Ql .c:t .d. ~ Ql ~ .:::t..C:S ~ .c:s 
~m ~ 1'11 lll~ fflJ fl'IJ ff .fll'V'I fllj m rJ'llJ lfl 'Y1 'q~ fl tJ fllj fl1'1J fJll UlJCI 'l1U U 'lJ 'IJ'lf111i UCI~!'IJ U U U 1'¥11'1 'Y1 'il ~ 

'lll~ffuv lu fll1fffll1lt~v'lif ii'u Miv nn'l11'11u vu Ullet'llU'I15v l -N'I1u vuulJet'llU ~'lt1ju1~v~ 
& , """' ... ~ llJ I .: ..!! ..!! I llJ y.,. ... & I l Yll] I .: 

'111-J'l U1'l'il1'b'1\91'\JtJ'lUlJC'I'l1UlJ1~1JUtll'l111 lfl'V'I'U~lJV'l '111Vtll'il'il~flC'111!~tlfl'UtJ'I1U'l11 'lf lfl'V'I'U 

~;jV'l11j'U ~1fl11Jfll111~l11tu '11'U V'UnV'U ~'il~oWWJ'Ul l 11t1jUUlJCI'll'U (V~lJ'V'I1 Hm:fiW~, 2545 UC'I~ • • 
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' , 'J/ " 

Ruts!!~~ Patterson, 1994) Ufl~1~vl1'11Ufll~!~V ·HHnhJ'I11J~TUlflfJI'l~fl'HJ~!~V.:J 1nft'W!ij~.:J'i'HJ . "' 
~v~1v ~~ 1 n~'W!ij~~n'W '11 'W ~'W!!:W~~ 1'Wt~'W ml'il~ u fl~ ~vuti' 1 ~lflfll~ ~ 1 n~'W!ij~.:J n'W l'i'W ~'W 

"' "' 
u:w M1'W ~ 1n ~ ~ 'W ~ ~ r1 11 :w ~~ 'W 1 u 1 t1 -;h ~ ~ ~~ 'W 11i m ~ r1 11J r1 :w u~ :w 1m u:w ~ .:j 1'W 1 tl~fl fl 11i '11 ~ .:j . 

" " " (Glofcheskie!!~~ Barry, 2002) U~~fll~fl11J~:Wtl1VU'Wl'Y11-:Ji1 'ffl:wlHlYh ttl'I1~1Vlll~1Vf1'Wl1-:Ji1 
" " " & I Q.l " 'l .r:::::.d .:::1 \1] I ~ ~ 3) 

'ti'W ~Vfl1Jfl11:W!'tl1 ~!!~~11i fll~ !~V.:J lfl'Y'l'W!:W~.:J!!~~'ffm W.:J~ 1V "' . 
2.5.3 't'IU8UU1Jt1-31'U01Jtn1liJUtHt'll11ifJ-3tTfll 

" 11~ ~u'Utm ri.:Jmm'l' 1 u ~~'U rl1'11 'f1Jm~ ~~ v.:JiYI'l1 iJ fl~~m~lfl'ff~.:J u '11 ri.:Jtl-;wn'W ~mnflm.:J • 
.J y " 

ffl'\.J 'lW.:Jft'lf!!~ ~if' I'll Clf.:Jl1-:J 'ff~.:Jff1'\.J \1 ~fl11:W fflfl ty!rll'l n'W u1i1 U~ ~ '\.J ~lflft'lfJJfl ~~ 'tll~m~ ~~iJ 
' " 

1'WYirl l fi'ty1Jl.:J~11~m'QYll~ hq}'W t:w'Yl h 1~i1'W u~~ 'Y151~ii'W <~l1EJ, 2529) Q~u'W'l'W'Yll.:Jui)u~ 
9) 'l j} Q.l cl o ,di Jl!!1 d .d ~ I Q.l cl d \1] 3)Q.I 

u~1m~ Mmm~rY\911 fl1~~~m'W.:Jfi.:J 1 U':il'l'W'Yl:wl~lfl'Yl~'ff~\1!1 '11~~!'Y'l':i l ~'ffl'l1l~EJ\I~~ tfl':i1Jmfl~~ 

il1 'W~~lt~'W~v1-:Jm 1J o1'\.J tmri.:Jml1 1 ~ 1 u~~'W~lfliYI'l11~v~11 u ~~ 1~~1flumil'W~.:Ju1J1'U ~~~ 
, " v ' 

':ilmu'Y'l.:Jmfl~'\.J '111fltJ.:j~~-wlumiJ'U :w 1 1~'\.J ri1'U 1h ~fltl1J i '\.J vll'i l ~ ~~ v.:J !riftwijv~ ~:d! .:Jt~'\.J flu 

" 
1 nft'U!}j~.:j i 'W'lf'\.J1J'Yltl~~u-'\.J . 

" u:w~.:Ju~~~1~~'\.J 'U~.:Ju:w~.:Jl'i mv'lfiJ~ 'fflm~ fiUlmt~'\.J m'l1 1 ~iYI'l1ilfl 1~'\.J ml'i U!~ V.:J 

.I <!! IIJ9.1 I "' 9.1 IIJ .J IIJ9.1 "" 'i "' 
um l'i~tl~m ~~ !'lf'W flfl!!~'ti~.:Jl'i'\.Jtl'W ll'i:WClf.:J ~~~lflfl~m~:wtflfJI'l~('fflJ Ul'lf'\.J u~~fltu~, 2536) 

' " ' 
!!:W ~ .:j 1911 :w!! '11 ri .:j 1i J J :W'lfl ~ u ~ ~ '11 ~ tl!!:W ~ .:j Yi 1) ~ 1191'5 fl:W ~ 'W 1 ~!! ri fll'j J 11J J 1:W !!:W ~ .:j Yi ~ l'll:W q ~ fl1 ~ 

" (lfl1V.:Jlm u~~fltu~, 2543) fll':ii'Y'l l ~I~V.:JU~1fl (fll'l~, 2531) !I~~I'Y'll~l'i'W~'WII:W~.:J1'W (JiJ~u !!~~ 
"" 'i "' .J m~'W, 2530; Yl.:Jff1i'l', 2535 !!~~ Boshy u~~Poel, 1994) t~Vm'Y'll~fll~!'Y'll~l'i'\.Jtl'\.J!!lJ~.:J1'\.JClf.:J 

0 llj 9) I 0 llj S) ~~ ~ <V I ~ <!! .J 'l 
'ffl:wl'J'fi'Ylll~.:JlVU~~'Yll l~\9l~~fllJ 11~'\.J'W fll~ l'Y'll~l'i '\.J tl'\.J!llJ~.:J1'W '\.J 1~~!1J'\.J'Yl1-:J!~~fll'i'\.J.:J 1 '\.J fl U 

~~~'W'YJ'U'Yl~U'Yl'\.JUmil'W (Calvert u~~fltu~, 1969) I'Y'l~1~~1n'lf'\.J~~~rl'Wu~~ 1EJ'lfU~.:J (l'll':il.:J~ 4) 

I 

mn.:tn 4 "h'WU':i~fl~ 1J 'Yl1-:J 1n'lf'W~'ti~.:Jl1'W~'WU:W~.:J1'W (% 11'lfiUM.:J) • 
I 

lmru:: ii'nu~u1Ja-31'u11 't'IU8UII1Jti~1Ull '1.1a1iJu
3
' mno1&'t'laoi' 

<!! 

fl 11:W'lf'W 8.5 10.6 8.0 12.0 

1 11 ~~'W 46.4 61.4 60.0 44.0 

l'tiJJ'W 14.5 9.3 8.0 0.9 

~t~'lv 10.8 6.4 1.0 1.0 

9.1 
14.3 !tll 11.9 2.6 6.7 

II "'"' 21 3/"' ~~'Y'l~ u~~mtpW!'W (2530); Boushy u~~ Poel (1994) ~'Yl V (2536) 
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' " " 
.u'm.m 1 u ~P~l'il-lYi 4 iJ-1:Jn '11'1ll'W 11 11'W fl'Wllll€1-ll'W'J 1ln1-l~fll1~'\Jfl-llllnNl'Wliflru finn-1 

~ . 
1fl'lf'W ~ ~ -l'Vi fl'l nmJ m1Ju 11 {l ~fllf1 ~ -;u11 ii fl-1 ~-lrf-111 mllu ll {l~ fllf1~ 1ll1 ii ti-l!~ 'W ll11 ri-1 fll11 n 

' " ' 
111 'J ~u Yi ~hl'l w~ flfll'J 1~ v-1~1911 u~ 11 €lllJ 'Wll€1 ~ n1n tr 1111 ii fl-1 niJ.u' fl ~ln~Afl 'i)~ ~ tl-11~vfi 11 ~~ lV'ff -:j 

u ~ 

1rl t11Yi V1J n1J11 u t~'Wllll€1-ll'W ~ tll'i1 'i1 ~ 1lJ1~vfi 11 ~~lV 1 u 'J11 1Pi'11~'W 11lfllf1£J \PI 'J m 115 v H'1iv-1 ~il~P~~'W 
~ ~ 

'I "" .. 1 " "" "' ?I ' "' " 'l 'I " .di ?I "' t 'lf t 'WTil'J ll w-1 mm€1 IP111 u t~'Wl!ll€l-11'W1ll'W 1ll1€l-l m111 'J 'ff\911 t \PI Vfll'J t 'lfll€l'ffm 9l' -l11J u '\Jfl-11 'ffVl.ll 
~ . 

mi1Jm1'*11'J~ 1v'lfu1~vth-lli11'J~~'Vlifll'Vi ('Vi-lfl'1i'J, 2535; Gullan ll€1~ Cranston, 2000 l!€1~ Hill, 

1997) 
" ' ' 

u t~ n 'i) 1nu v-1iJ ~€1-ll u m:ii~ vYi 'ff'!! 1J 'ffu u u €1 ~u u 1fl 1lllfi 1P1 Yi iJ~ t~ nn 1 '*11 u t~ uull€1-li'u • 
' ' " ?I "'".I " "'~ o "'"' lll" "''I "' "'~ !lJ'W tll111'i'ff\Pl1 1J 'J~ f1tl1J ~1V Ill tl'W 111 'W tl'Wllll€1 -:J'J'W 'V11Wf1 !~ 'i1lf1ll €1 '\Jfl-:J !'ffV t 'W fll'J !€l V-:J'ffm 11 'J tl 

~ . 
~1'11'iln1 unJ11u V'W!!ll€l-:Jl'W!t11'-:Ju~~'ffll 1 u 'ff~P~'Jtll11l'J tiv-:J !rim~m 1 u 'J~~1J~l-:J'l !~uri 4, 12, 

~ ~ 

o j.}\.1] I ~ liJ 'j) J ~ tl 
16 um~ 20% €l-:J1um11U'Vll111 tf1m~'Yl-lf1'Wfll11U t~l.llf1'\J'W ('W:i'ff-111 t!€l~flru~, 2527 ll€1~ 

Calvert ll€l~flru~. 1969) tw~11lm'ff1ll11'Wfl'Wllll€l-ll'W~:i~IP11J 60, 80 u€1~ 100% 1um11l'J1n1~1ri 

1u'J~v~1'11'~€lr~il~P~1~ 11'Jlf1{Jllfll'J!'ff1ll11'Wfl'Wllll€l-:Jl'W~';i~~1J 60% c1n1~v~1'11'1~ 18-25 

cv .. I tl Q 0 Gt 3)- ~~ Gl 31\J] I <d d .d ' I Q.l 

'ffu~l11) ll~€l'Vll t11u'Jl.lltufll'J m t'\JIPI€lfl~fll1'Yl~€lfl-l~'Vl'ff~ llfll1'Vllf11J 9, 14, 13 ll€1~ 7% u€1~ • 
fll'J !'ff1ll11'W fl'Wllll€1-ll'W ~'J~~1J 60% 'W tlf1'i) lf1'i1 ~'1'111 '11' ~'W'Vl'W flltlll1l'J~flfll'J 1 '11'1 ~ 2 ~ fl-1 ~lf1ll • 

II] ' lil ' <l <l 0 'I "lll ' "" II] ""' ' ' "' "' "' t'\J'J~v~ tfll€lf1f1'i1~'Yll t11 tf111~num11n t~~f11l1'Vll 5.9, 6.5, 5.8 ll€1~ 5.6 mll/IP11/d'W 

CJ9J I QJ Q.l r/ 
fll'Vifll'J &'lftll11l'J!'Yllf11J 2.3, 2.2, 2.4 ll€1~ 2.4 ('W1€l'i1'W'Yl'J l!{l~fiU!~, 2535) 

" u~ ~hu 1 u 1 riY!u 1jj V-ll!€1 ~1~ 1 ~11 u v u l!ll €1-ll'W 1 u 'ff m'Vi 11 u vu 'ff~ 1 ~'W v111 n V-:J !lJ iJ ~€1 

nn 1 ~ v 'ffu 1J 'ff'W u u~ n 1 ~linn 'V1 ~ 'fffl1J u111 u flu llll €1-ll u 'ff~ 111 n m 'J !'Vi 1~ 1i v-1 1 ~ 'V1 ~ {l ti-l!~ u • 
tll111'i 1 ri 11 'Jlf1{) ll 1 nn'W 11 'W fl'W llll€1-ll'W 1 ~d~l'W mh-1 ~ ( fJ~ ll'Vi) l!{l~fiU!~' 2545) ll€1~ iJ ll 'W 1fl1lll 

fi~ 1 u m'J 1 '*11 u vuull €1-li'u i'uu€1~ ull €1-l~u 'l ~ m11 'i)~ ~~111 1 ~~1v 1 u Yl v-:J~u tvimuu m11n 1 ri 

'ffU1J'ff'4'W'i1lf1Uf11~v11mv'Yh'W t'lfu 11fty (2526); ~fi'Vl'J (2531); t~fiiv (2541); tn'5v-11m !!€l~fltu~ 
" 

(2543) ll€1~ 111Vlll€l~fiU!~ (2542) 1~!'ff'Wtlll'W~ll€1~111'tdfi~t~1'W1lV-ll'Wfll1fff1£Jl i1-:J1'W~l'Wfll1 
'I ".I 1 " ?I lil ' 'I • I"" "' .di ?! """' d 
& 'lflJ 'J ~ V'lf'W Ill 'W €1 l11l'J & f1!! €1 ~ & 'W fll'J fi11J fllllJ 'Jll lU! 11 'W fl'W llll €1 -ld'W 9l' -1! 1J 'W 11i f1l'J 'Vlll1lll~ 'ffll • 

' " ' 
11n~hjjvull€l-:Jl'Wt .u'1 1 11nu m1111Yif Vlln1J 11-11 ~1 u mm:iu u tVIt~"lltJlv~u ,f~P~lll 1i:i :ill'lfl~ 

" •• 1 " ,1 Q ' "' "' .di " lil '"' Q "' 0 " " t u TilUU€lV-l'ffm fll'lf'W!IPI V1f1'W 9l'-:Jfll11lf1 tllllfll 'J !f11Jf11l~ 11 'Jfl'Vllfi'Jlll'ff~tll~fl vn t u \PI fl'W!'lfl 'Vi €1 
q 

Q Q ~ Q"' ""&"' .,f ... "' "" "'..,.& 
\PI €J'W W'W f1 'il ~~ 'J ll ll1 'W \Pl111 'W fl'W 1f1\Pl '\J 'W ( 'ffll t) 'V11i, 2542) 111 f1ll fll'J 'i1 ~ fll';i ! 1111 'W fl'W llll€1-1 'J'W 1f1 ~ '\J 'W 

mh-:Jt~'W 1~1J1J'ffll.ll1flfl 11Jflll 1~ tvit~ill 1 11t~'Wtll11l1 1 '*111~ 1v'lfu 115t~t~'W m11u 1ri~udit~-l ~~ • 
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~1lJl'Hlvh1~~-w1~nn c1hm1 u~~mi1u, 2530; "!'H'l~ u~~fll'4ll'l!U, 2530 u~~ lJl~~u'Yl{ 
" ~~~~flru~. 2534) ~..:ru 

mv1uu~nrumm~mt~e1 MUlm\lllJlJ1l1\ll ~ u~~fl\l1~l\ltll1 M' lll'lflJ~!'Y'l1~11lJfllJ 11'1W!~\l!!l'll'l • 
" t'Y'l11~ 11~vh 1 MlJ~ ~m u M'ltfiu ill ~~~~111vill1 M'11'1u ~w'Y'l11~ 11~'l'i11 M'i1fl11lJ~utfiu illt<Mut~vl .. . 

..,& "'ll)• liJ'"'.!: 'l .J..,l/)1 "'d~ ~"' 
f)l-J CJf\l!!lJ~\l'Jl-.111~ !lJ'lffl1Jll\l !'\J11~\l111f1l-Jl-JflltJ !l-.111lJ\l'Jl-J !'\J'\Jfl\l!!lJ~\lll-Jf111~Yif1flflf1!1Jl-JI'll 

11u vu trleo\lllJ ~~'\Jfl\lf111 !'Y'l1~11l-.l eu ~11~~1lJ11tl!~lJ'IJ111l-.l euulJ~\lll-.1 l u1 '*u1~ 1v'lfu1~ ~u 0\l 

trleulJ~\lllJ!~l-.1 ~m~~ 

2.5.4.2 f111 !'Y'l1~11lJfllJUlJ~\lll-J 1 fltlf1fl\llJ~ bl'f11tl1J~l-J Vh l~c1'f11:l tu~fl~1tl~ tlU 1u l~ f111 .. . 
~.ei d ~ ~ ~ 1.1) jJ .:::. .d 9) 9J & 0 l1J iJ.d ~ 

!'Y'l1~11l-.l eu Tli'Yl11lJ \l fl v !lJ e111J 1 llJlJ ~'ffm t flU 1lJ1tu 'Yl\91 fl\l m1 !!~111\ll-.1 1lJ~ 'fff1'JlJ1f1fl\l n'Yl'Y'll-.1 
~ q ~ q 

& ~ .% 4 ~ 'l ~4 ~ .d ~ I 4 "' ~ 
9f \l fl 1111 ~ 1 u u 'Y'll-.1 fl eu m 1'1 1 u u nv \l ~ t 11lJ fl l1lJ 11u 1fl l1lJ f1l1\l mlJ 'Yl 191 v \l m1 t'lfl-.l!fl tJl nu u ~ ~ 1'1 v \l 

1~l''llll1 M'm1~m 1fltJUflf'IU~~~u 1llJ~'lm11~1t~mi'e'l~e'lnu 1ll1 M' t~fl In 111mr'l'l1~u t<U'1! u .. . 
1u n ll-.1 m 1111 ~ ~ fl\l ~ fllJ 1 eu ~ 1 tJI'l1~ 1 v trl v O\lll-.1 ~ ~111 v M' 1 ~\l ~~ lJ 'W 111u vu UlJ ~ \lllJ 111 e11 ~ 1 Ul'l m 

~1tlflflf1 !~fl i M'iti~i1evt.u'11 ufim~tJl11fll-J!fl\lfll~!'lil-JnlJ .. . 
Q,l .d ~ ~ G) fl ~.d .cfll) •1.1) 9) ?t ~.cl 

2.5.4.3 f1111 l1J 1 llJ11l-J fll-.1 !!lJ~\lll-.1 'Yl!f11'1 '\JlJ !fl\llll tJ t l-.1 Yh ':i lJ TlilJ !lJ ! fl !lJ l-.1 Tli fll':i !'Y'll~ 

11l-J fll-.IUlJ ~\lll-.1 1fl tll'l1 \l U~! ~l-.1 f111 ~flfll':i tl1J11lJ fllJUlJ~\lllJ ~!flfl ~l-J!fl\l flltl 1u vh{lJ ~'l1 f1 tJUf1~ 

9) d I & Q,c::j Q.l .d 0 iJ .d 
111 f1'\J fllJ ~ 'Yl f1 ~ 11 () \l 1 1i fl1 ':i !'Y'l1 ~11l-J fll-.1 UlJ ~ \l llJ 'Yll-.1 1 !bl'l-.1 fllJlU C'l l 'Y'l fl 'Yl 'iJ ~ !Wf1 f1 U !'Y'l1~ .. 

11u euulJC'l\lll-.1 ev n i ~'fffl\llTI 1my~ ;i v m1 t'Y'l1~11u vu UlJC'l\lll-.1 1 f1 v 1 '*m'lfu ~1 fl\l i' u lq!r:l ~ 1 '*~~ u 
" " li'IQ ~U!'Y'l1~u ~~ fl11t'Y'l1~ 1 f1 v ill1 '*m'lfu ~ 1 fl\l i'u u~li''l'fffl\ll~ i1'liu l'lfll-.1 ~ 1\l~ 1'1 C'lflfl 'ill-A ':i~tJ~nm 

' "' ~ "' <!j 'l ~-~ 1 o' e!l ,1 I "' I ... 
m1 t 'Y'l1~ 11u vu UlJ C'l\ll u fl C'l1tJ nu m1 m v n t 'lfu 1 ~ tJ'lfl-.1 'il \l '\J u v vnufl l1lJ mlJ 1~ bl'lJ 1'1 v 'ffm u 'Yl u C'l ~ .. 

Sl.,. Slou u 
2.5.5 ttl8flUD::'U8\llftfl'U8~'H'U8'UUD::UUD~'J'U 

0\lU~UlJC'l\lll-.1 'il~ t:i.Ji1fltu fi11l-Jfl11lJ~fff1fll-Jil l U!'Yll 1f'IU f1 u~1l-JU~fl11fh~fi'\Jfl\l!i1tJ1 M . .. 
" " . 

C'li'IC'l'lih:r:hi1u1~ 1V'lftJlJ1f1Yh~tJ1 li''liJ 'i11f1fl11-YiUlJC'l\lll-.I!<U'1l u·:n\ll ~1l-Alq!C'lq'f1'J 1U'Ufl'l!i1V111e 

" . 
Vl-.1 'Yl'1 tlll'lQ'lfUfl~1\l~ !!~ J 11c1'\l~1f1U l-J!~fll ~'\Jfl\l!!lJC'l\lll-J~f1VVf1!~l-J~l11l-Jt)l-J l'lllJl\l'il1~ll'l 

" '\Jfl\lUlJC'l\lll-.IU~l 11u vu ulJ~'ll'un~~~~l-.l~lvev'ffmmfl'£J 9f1nvu l1'1 e.Jll'lfl 111e'\J V\l! i1m11~1l!u 1M' • 



29 

tJ1l£1:l~f1HJl!Yl1~'11'W fl'UU1J(I ·:rJ'u ~~'f11 'l ri'{l~ll~JJ1Wlql{l~fl'Jcl~ t~ll'J~JJlW 10% (F AO, 1980) ~1fl 

.u' mJ" ~~ n~ T'J ~ ~ ii fl 111J til u Ill!~ -;ho 1111nl'1' t~~ m"J" ~ ll~ mw tJ "ffm ~m ~ ~~ ~ t~~ 'll11J" ffm m 
'U cu q q,r q 

a "' "' "' ~ ~ "" o "' ..d "' ~ 'l ~. I 'i -''i !U'W11'1tl~'U!Yl1~'11'Wfl'WU1JM1'W U{l1~1fl'WU~~'W1'11Ufl'W111J(I~'JU'Vl!Yl1~ !~JJl '!11J'J~ ttJ'lf'W !~tJ • 
m Yl1~ 1 ilu mm':i 111 mf1u ll 'J ~ n t~'U 'l u ffl'l 'J mm 'J 'l u m 'J ti v~~l'li' 

"' ~ ' 
I \IJ G 'l T d Q.l f/ 3/ dj) d 13) ldQ.Id 0 ::'1 d 3J 

fltJ1~ ! 'Jf11'111J U U~"ll fl~fll 'J m tJ~ff1'11111J ~~1J "llfl~ fltJ'U 1~ 111'1 fltJ~ 1J fl 111J ~1!1J 'U 'VI ~~l'lfl~ 
"' 

n 1 ~ ~ 111 f) fl 1 'lJ fi)J 'J 1 1J i ~" ~'~ ~ 1 u 1 u 1 1 1J "~ 1 u" ~ i ~ if1 Yl 'J 1 ~ 11 u f) u 1 1" ~ 11 1J" ~ 1 u f) 1 ~ ~ ~ 1 il u Yl1 11 ~ ~ 1 . 
Md~~~mJ1'111milul911uYl'im~~1tJ"llfl~~fl hfi'U1~'11i1~ tl'ltJmYl1~ hm·i't~~-h~ hflii~ m~ 

-'"1 ~ ~ "" 0 ?I ~ 0 "' "' .... .d "' l'l ~ ~ 
1J'U 'I:W !1'1 !Yl 'J1~~~'U U ~~ ~1!1JU l'lfl~fll~l'1'11 U flU I! (I ~U1J(I~'JU !Yl fl'Vl ~~ !1J '11 ff51~vHlfl'J~'Vl'lJU{l~ • 

"' "' J .; lil ,,( .. "' , 
2.6 ftll11G'11't'UUi,1Hnl"SlDtl.:i &n't'f\.ll118.:iUD::qfl1fl1.Jnl"Slfllll'l"S \.I'V\.11.Jn 

' ~ ' 
1'111J.yj 1~ f1~11 1 ~~~ ~ 1 fll) ~~ tJ~ ~l'li''l11t~'f110 ~ fl'J 'J 1J~U "1 -J 11JtlU 't U 'J ~'U 'lJ fll) v-1~1'1 "lJ fl~ 

~ ~ 

?1"1.1 'i \IJI.d "' <!I<V'l I ~.d "JiliJ9,1 "''l9JllJ.I "' 
lfl'I:JI'l'Jfl'J~~~1JU !lJ!tl~ !~tJ !1J1JfllHI'lfll'J'11'Jfll'l~ ~ ff'JUJJlflv-!!{ltJ~ !1J !~fll~'l-11~ 1'11 !1JI'111J'Vlfi''Vll~ 

'" 

, 1 'j} r I I 

'!! 'U llB~1JTIU £-vito~ 'J~'I1 i1~fff)~fl~ fl'j 'J )JlJ~~~ ilu iY ~-n U1ffU 't ~ ll'ltJm Yl1~ 01iinu !~1Jlql{l~ 1 'l r1' ~ ~ 
.% "' ... "' "' I 0 ~ .d "' .% J' "' 'l 9,1'1 9J ?I • I 'i -''i 'l 9J "lJU~1flfi111Jff1JYlU1i~~fl{ll'J f1UU1fi111JI"ll1'l~'Vllfll'l"lJU'W1JlllHJ '11 '11!1J'W1J'J~ !tJ'lf'W !~tJ 'lflql{l 

ffmmtilu 1ff~!Yl1~'11'W t~UU1J{l~1ur~ milu tll'111'J !ril4'w;jt~~ ~~'11 u flU U1J"~1u ~~ tilu m11 u • • 
' ' ~ 

1ll)~'W -vi~ n1 t~~ ~1milu tll'l11)1i))1J'lf1~ lln~'\lfl~ 1riViut;jfl~fl~U~1 ff1'1~1Vtfl'l:ll'l'J m111 m ~1'Ufl~ '" . 
~~tilu~1~i''Ull)~ 1v'lfumn~~~'~ i~ 1 ril4'u div~u"~~mfi1~~~ilu O'ilm'Jll~ii v-J(Ififl) ::'U'Ufll) H~l'l 

" J/ , I 

"llfl~lfl'l:l l'l'Jm 't 'W'lf'W'U'Vl tl'ltJclfl'I:JW~fll'J !~tJ~~I'li'li'~ffV~'b'UI'llJ ff11J1'Jtl'f111~ V~1~fivn1v~ 't 'W 'J fl'UiJ 

~~'¥11 't r1' ff1m 'J t1 't '*u 'J ~~ 1'\.J u ":: ii f1U'I11J'W tivu) 1v 1 ~1'1 r!fll'l il ~~fi1~ 1ll 'il 1no 'ilm) 11 null" nVi '11 . '" 
tff)'l:lifl'il ~ri1u 't 11 \1j'il:: 1~'¥11toWtJ~'U1~'1h~'llv~ilrvhtTu ~~ '0::'¥11 't r1' fll'J 't '*'VI i'Yl v1m '1 u fli'1t1vu 1~ 
11Jt~1J~ 
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~ ' 

fl1 1 lfiY'l.J~un'U~~ I nfimij~~n1JffmYiiiml1 u n1J1Jm':i ~ill'lt~rnnu tll u "11lml.J'I1~nm ':i . '" 
1i 'j 'j lJ 'lfl~ll "~ lfl1J \91 'j lllJ 1J ~bfl.J ~ffl'W J 'W;) ~~ ~ ii:lfil'l ~ ~n 1l a t1l.J ~'W £ ~~ n 'Wlm~ fl'W (m lJ i~n'lnl 'j 

I ~ ~ I~ ~ .o::l 3/ g./ . o'Ji CI.J Ql 

lfl £Jm, 2540) n " 11fl ~'Yl~ 1 f1'Yl'Wtl.J~~ u "~f1' f1 'Hl ~ l.J n n '1 'lfu" ~ '1 m.h ~ itJ'lf'W CJf~ n 'W u" ~ nu i \9l tl '11 1fl . 
I Jl 91 Jl )/ 

tf1 1J \9l~ miHJnn t~tl~ 1 nYiudlu~ u" ~ bYmfl~u fl 1 ii m~ ~ \9l fl1 ~ 't 11' l1~f1'fl~n ~n 5 5l.Jt fl \9l fl1 ~ tn fl n " nu . '" '" 
ef d 0 Gt " ~ Cl .dt Gt 3)d 111 fJ) ~ ~ ..di d ~ Ql d 

l.Jlfl'U'W fl~~'Yll !'11 b1'1l.J15 \ll'Yll.J ~"~"\9ll'Yl~ !'l'll.J ~"\91 ~1JU 'Yl'W 1 \9ll.J1f1tl~ 'U'W ~~ ~ 5 tl flf11 5 ~"\91 " fl 1JW~'W 
~ . 

l lfl15 '1 '*'Ufl~t iYv~ l f1f115 ~~ tJ~bYm h.!'vh{l.Ju 1J1J ~bYl.J HbYl'W ii"tln £J ru.~~~m'YIYi 4 • 

J 
al'l115 

~ 
I 

'11'W fl'WUl.J"~l'W 

l 
~ , ·~ ~ 

fl'Yl'W!l.Jfl~ 

~a'!n "'""~f"" mt~ u 

'1 '*'1 'W~ l {l.J~ffl.J ~ffl 'W 

~ , 
ll'Yl"~fll'l~'W 

ll 
Q.l ": ff \Pll'Wl 

. ~ 

l 
~tl 

<!t 

'Yl 'lf 

.,. 'I 51. I i "' "" "" lllft'fl4 fl15 t'lf1J5 ~ tl'lf'W'Ufl~ !bYtl~lfn ~ 'U'Ufl15mtJ~"!mU'U'Ur-lbYl.J ~b1'1'W (FAO, 1982) 
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~H'I'l'W nun~ f)';j 1lJ~'W '1 1 ~ VtllrltJ'\1 ~ fl m 1 i ~1h:;; 1v'lfU ~ 1lJtl'W ~:i;ff1lJ11 (l Nil \9ltll'l111 !t ~ :;;~ ~iJ ty '111 

~.:jnrirJ 1~mfl 1u~iftmnn; 'Hminnl'Hnn m~~ 4 ~ttff~.:j~f1EJru:;;m11~111:;; 1v'ln1ro1m~'IJ'IJ 
fl11 titJ.:jfffl1 ~.:j'IJtNtilv~lJri -eWtltlfllJ1ff1lJ11 t1 ro:;;titllJ1:;; iv'lfUi M flU 1n~'WllJtJ.:j ~~ ~1Vfl11 i ~ • 

~ ~ . 
t-tlu 1ff~l'Yl1:;;'11u tJ'WttlJ~.:j1'W ~1m! 'UUllJlt-tlu tn'\111 '1 noW'UllJtJ.:j 11~ mh~ 1 1~\911lJllJtl-w 'il11tu 1~-:j,j' t1 • 
~'IJtJ.:j '11'W ti'UttlJ ~.:j-JuuD'·:h ro:;;Jjfl ru ~ 1'Yl1.:j tn'\111 ff .:j lfl'l:l \911 m ff1lJ11tl Nil \9lltJ.:j 1 ¢1¢11vl'l'u 'Yl'W ~1 u~ . ~ . 
m'J ro:;;ri -mY~lJ hf'tfl'l:l\911mll 1l'Ylfl1 u hv'l11t~tt'W1il~~~W~'U1~'U hhH'u t ~Ju ro:;;l'i'eNiim1~fl'l:l1 
fl11lJl-tJ'W 1111¢11 'W fl11 Vtllli'U'IJtJ.:j m oM'ntJ'W (Utu'lf1 u":;;ffl'Yl v1m, 2533) ~.:j 'il1fl11tJ.:j1'U fl11l~V~ 

~ u • 

I )I Jl I 

~l'W lJ1irfl'Yl1Jl fflJ tllll'Yl fl1 'W h v-Yi il mi'u ~'U'I! 'U llJ flU 1, 11ri .:j! ff~JJ fl~U Ill 1¢li' 1J flU VtJJJ i'mll fl 
I 'J} jl I jl I I 

lfl'l:l \911 m l'lhYlfl11 '11.:j uli1 tJ.:j 'il1flfll1 fl11 ri .:jl ~~ mr 'U 'IJ 1~ fl11lJ t 'li'l i ro'Yi (l fll'i' tJ.:j lfl tJ1tl1Jfl11lJ 'Yl ~ tJ JJ 
~ 

~ . ~ 

'IJtJ.:j ~f 1J \Pl.:jlJ' 'W fltJ'W Vi ~:;;Um'J lHVU 'Yl~ tt 'W 1¥1~ i ~'l ~:;; l'i't~ -n11fl11lll'li'1 i ~fltJ'U llll 'U 1iJ~ lJ' 'Ul'l1lJ1:;;fflJ 

nutfl'l:l\911m'l11t~1ll Gl lll~:;;Jj1lim111i'umh.:j 1 'J 

l'i'tJ.:j ~~fl'l:ll ~.:j l ¢l~fl'l:l1 ll 'W 1iJ~ 'Ylt]'l:l Q u":;;iJ ~~ V~ ~ :;;t'li'lllll~ V1'li'tl~ tl1J fl1 1 VtJJJf Ul'Yl V1fl11 '111 tJ 
~ 

ll'W1il~ 1 mJ'IJtJ.:jtfl'l:J\911m l11:;;fltJ'IJ~1m11'li'tJ~1.:j'l l'l~iJ 

til1'11lJ1V~"hfi tv~~~ 'IJtJ.:jfl11~ WI u 1 m1tfl'l:l \911 ~ tJ r1 111Jll.:j'\1l.:j hf'tfl'l:l \911 m u;l\9lfl11JJ 
u • • 

I , ! I 

ti:J'U tJ~-Yi~~'U ~.:j'I!Jl hf'um1~ WI 'U ll'YlfltJ fllnfl11~1.:j'l loWtll-w lJ~~fl11lJff1lJUtl i 'W flU Hil\91'\J tJ.:j 
~ . ~ 

lfl'l:l\911mhf'~~'Wfll1'Yiti:lumJ (tJil'lfv, 2539 u":;; Schuh, 1990) '11.:jlJ1\911fl11tt~:;;ufl~WI'W1~'lflflri.:j 
~ ~ . ~ . 

lcU1t11t~ tl~ ~111:;;~ 'lrJ1i.:j flri11 ulJ'm:;; ir 'U n\91111 nir'lfl\l Ill ~1lJ1'Jm1.J~vumJ~\ltJ:;; 11 ~~ lJlflJJ 1vir fl . 
~ 

H"\9ltl1JU'Yl'U"J.:j~'UU~fl~1J llli'um1 VtJJJi'U'illfllfl'l:l\911 m (tni''W~, 2532) 

~ Q.l I t:! ~ o G1 3/31 Q.l ~ I -=l Q ll] .c:. ~ 
~1fllltlJ'I11~~flm1'U ~\l'Yll 1 '11\9ltl~'11 'd'W fl~UlJl'Yl ~11tu 111 lJfl11lJ H~'Yl"l~ t):;; ! 1lfl~'IJ'U \91 H 

~ ~ 

111 u t u 1lim1t'l1 ri1't!u ~.:jlJ' u t u m1ri .:jtff~llnrofln 11 t M'lf11~1u ~ltuufln t~'l r111 Jjm1~fll:l1~.:j 
" 

0 'l''l'"' .1"''1"'1 "•"""".1 o' N"m:;;'YlU1ti1J'l mu fl11'Ulltl1l'Ylf1 1'W !"VlJ1IJ11J 1'lf !'W'J!ll'lf'W ro:;;\9ltJ~fll'W.:jfl.:jlJ1:;;ffum1ruu~:;; 
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1 'jl 'JI )/ I I 

1n11il \It 11 ri1i1 ~u ~\I "~i'11111' nriJJtil1'11 JJ1tJ~iYw:iwl-:mJ\Itllut ~1'lHN ~m1\IV\I ll~tllu m1 vu vu ·:hil \IVl . "' 
v ' OQ.I Q.l ~ d Q.l QCV Q~d 

li~'Y11U U 111\1 fl1Jfl 'Jll.j\Pl tl\lfl11 'Utl\1 L'IJ1JJlfl'Ylty11 '11 "flfll1 U "~fl11JJ"'1flty'Utl\lfll1 'Y111"'t11JL'YlflU fl Tli 
v 

I Q.l d Q.l d 

fll'J11JJfl1JLfl'hl11'H1JJJ 11\IU 

2. 7.1 1ni'nm1n~ueu1u1;,ni1unmnliV11n1 
I I j/ I 

~~mniJ 111m tllwH' mm ll1flfl 11JJti1v·:n1'1'11 "1v 1 ~w11 'j \1 tm~t~tlt'IJ1r~ n'Yli'Yl mm 1 u 1-:i u 1 
"' "' 

'lltl\1 1'1J1~~"'fl (mi'u\91', 2543) 1 u fll'j~WJUl ~\lfl1'j 1 M1fl£J11'j mihhu-:1 1JJ1llu N'l'i'flilu 1 '011\IUHU fll'j . "' 

"-' ~ '9 'j)d .1 IIJ 'j) ~ "'"-' i IIJ I I "-' 

"'1JJ1Hlf.Jfl1~f11Jfl11WlJUtl~ !'1111'\JU !11 (Rerkasem, 1984) 11~UUfll11lltJ u !11.Jl'j1JJfl1Jtfl'hl111m 

~ \1 1'1 11 1ll u m1 i ~vrrt v '111'j ~ 1J 1J~ m JJ 1~ "'JJ ( vfi l'l n ru, 2541) u" ~ i l1' fl 11 mhl'l ty~ tl'Yl i' vw1 m 'll v \1 

•• 1 "' ~ "' "" d.! "' "" i IIJ I " I 'j) "" n1'jJJ'YJ\I'Y11\Ifllf.Jflll'l tfl''ji:J~fl'ilU(l~ff\lflJJ Clf\lfll'j1'ilf.J U t'j1.J11fli:J11'jf)'j u'j~flt11Jf11f.J 2 "fli:JW~ 

'jl I .Jt 
11B u~'l u "'mU'Ylfl" tl\1 fll'j 'Ylfl"'t11JE fli:l ru~ ij "hu 1 my'il~1llu fll'j'YJfl"'t11JL11l'l1~'1Jtl\11~1mhYi 1l'ltl 

milim'j~flfll'j~mm~ffJJU(l~11i'1J~ \I'Y111(ltl\l i Mff1JJl'jmJ1 1 11'Ylflfft11J 1 un:~1J~v111 
2. 7 .1.2 nn 'Ylfl "'t11J 1 f!tJ 'l MLfli:J11'jfl1 ihhu i1JJ 'il f!lJ\1'11lJ1 m.vtv i li''Yl'j 11J H(l'Yll\1 a-\lflJJu "~ • • 

v 

tfl''ji:J~ fi 'il 1m~H(l m ~'Y11J 'il1flt'Ylfllw 1 "rhr u ·:hili fll'j~\lflri11'il ~ff1JJ1HI i M H(l11t11JU 'YlU '11~ vih1tJ 
' v 

1~un~11Bu~rvhJ~u'!1~v1li '111mni:J11'jm'11~vij~~v\lm'j1111u11Bu~~v111 c1~t~~, 2543) h.1m'j 
Jl I 'JI Jl f 

d d .o::!:i d.c:S Q,l 1 ,., I _I Q.l d ..::!:1 9. !11 
'Y111fft11JU tll'il 'il~JJfll1 t(lflfltfli:J11'j fl'j'YJJJfl11JJffJJfl'j 'il1'1J111JJ'Ylflfft11Ju'j~JJ1W 4-6 'j1f.J 'Yl\IUL'Vltl !'11 

'YJ'j11J l1tfli:J11'j m ij1lim'j 1~JJ1llu mh\lt 'j ijm \1\11'\..1 l'lt1'11~v!lJ~ 'il~i'1J1lim'j~\l nri1111~ mrlt1i'1J 111 
1 " 1 ' 

u~1H" Hil11'il~1ViJJ~ \l~u l'ltJVi 'il~YI1 'l 111~n1! 111 ~flij'j1f.J ~~~ '~ n11m'j11Bu~~1v1lifl'U'l 
I ... _.... -• ... 

2. 7.2 'Wqftn11UUG~fl111uar.J'Uil'UG~fUIVIfl11U,8~'1dfl flG 

l'l t)~ fl 'j'JJJ ft t1 ~ \1 ~ U ff\PI \1 tltlfl'Y11\Itll 'j JJ rui U fll111 t11J ffU fl\1~ fl~ \11 ~ 1U ~ 1~·hu 'Y1l \111 'j ~ "'1 'Y1 

Ql Q.l .<::t.d <l:l d Q,l Ql 'j/ 

ffJJ Hff'IJ tl\l'l.Jfl fl(l ( tytfl ff'U, 2532) Yl t)11 fl'J'j JJ 'Utl\l'l.Jflfl (l JJfl 11JJ"'(l 1JClf1JClfflU 1m~ ff1JJU tHWflfl fl fl 

1ll'Ufffl\1Efli:!W~ ( ilu, 2544) ftfl Ylt)~fl1'jJJ~JJtl\lllJ1~'UU(l~a-\ILfl11f.Jlfl~fl1lJUYlt)~flnJJ11nilflu(l~ 

Ylt)~m 'JJJ~ ff' \ltf111JJ fl\11~'\..1 1~~1tJ~fi1~'Ul'l q~m nnilf!!HtJ nnri \llff~lJ 1 Mlnflfll'J t11~t~'U u 11(l\ltl1J 

' v ' 
1J flfl "~ \1 ~1 1~ 'U 'il ~ ~ fl\11 ,r 11 'ill'l q ~ fl'j 'jlJ 'IJ fl'l'l.J fl fl (l!iJ1111JltJVi ij ~flU 'U 1fifll1 'U 'l t.W fl 1M !flfl H(l fll'j 

11 uu~1 'U Ylff'Y11\I~~ '111 'j ~ ff \1 r) fl1'J 111 ~ tl'U u 11(1\ll'lt)~ fl'j 'jlJ 'IJfl'llJ flfl" ~'\..! vdn1J 'j~ ~ 1J 'IJ fl\1 fll'J.t 11~ f.J'U 
v 

u11"'11flvi~n"1'il1nU'vt~t11'111mnlj ~\lu 

I ~ Q.l 9)3) Clt..d I 

fll1fllU fll1n\l !nl~fll111Jlfl1f.J1lil'llY] 

11'j~~T~·'U'Ufl\11Jflflmr1 111 
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' ~·91 1~9} 

11 'Hl\PHl\Pll'WI'l'eJ"" ,H'J 1 

d "" ~ d .,;.,J'"l" , 'l" 
3) fll'J!tl'f!V'WU1lm'Vlt]\91f1'J'JlJ'U'eJ..:j1Jflfl'fl I1J'Wfll'H1l'fiV'Wil1l'fl..:j'YJ!fWl'U'W !l'lVlfHI'fl~l'l'eJ..:j !'b' 

"' "' .% -1 "' ... o'6. , 
11mJJ lfl !'Vi ':i l~Yl t]l'l m 'JJJ '\JtJ..:j '!Jfl rt 'f!lfll'l 'U 'W 'illfl~1JU 1J1J'1Jfl 'f! rt 'f! fl'l:l ru~ \PllJJ""m'W m ':i ru ""..:j u 11'1 'flu JJ 

fll':i l'ltllJ ""'W tJ..:j~ u~ ~ 1 ~l'Utl~'!Jflfl'fl 'il~lfl\P1 i 'W ~ fl'l:l ru~~UI'lfl~l..:jfl'W ~~if ~'W u~n1J'Vl q~m 'JJJ 
~'!Jflfl'fl if1'i'1JnnA' ~""JJm ~~YltJ~ m 'JJJ~u ""1'1-.:jtJtJm.f'W ~lt~'W 'il~f1'tJ~ l '*'YltJ'l:l~~~~v1~tJ~I~'WI'i'1 

"' .k , i Q.J .ef'lrJ I t6J CV t/ 1 

tl'!i1J1V Clf~ Heider (1958 m~ 'W fl'fl\P1 !'YlV, 2542) fl'fll'Jfl~'flfl'l:ltu~fll'JII""\P1~tltlfl'Utl~JJ'Y'l:lV11 fll'J 

i'1J fYi q~ fl nJJ 11'1"1 J 'W 'il ~l>i' tl ,HY ..:j!fl\91 'illflfll'J fl 'J~l11 ull1f.J1lm'W () ..:j'Vi q ~ m 'JJJ~ tni'1~'W Yl q ~ 
o'ci "1 , ~ ~ ' -'! 

fl'J 'JlJfll'J U ""1'1~ tltlfl'U 'eJ..:jlJ'W 1:l VJJ ""11111'1 tl~ ! 'JlJ l~'W 'W Heider !Wfl""ll11 \91 tltlfl11J'W ""'eJ~'eJVl~ fl 'eJ . . . 
I I I I 'J/ 

""lml'liim'illfll'i'11Jflfl'fl U'fl~""l1111'liim'illfl1~tl'W 1 'Uir ~~~ 1101ll'fllJ 1101 v11~""'fl~ ""11111'1 'il~u£11 'W~fl'l:ltu~ q q q q qJ 

fi'JllJ ~JJ Vl 'W £u1J 1J ~~ 1J11 ~ tJt') \P1 flci 11fl 'eJ 0 lfll'J fl'J ~ l11~ ~ il'1 ~ ~ 11 ~ ~ f1' 1Vf11llJ l'i'u ~ fll'J 'U tl~ 1'1 'U 

G) • ~ Y o Ql .:1 oltJY .di 
1 'il n m1rt tJ 'U 1101 rt'JlJJ\91 tl~ m ':i m ~'Ylltt 'f! ~ 'U 1101 'Ylfl'l:l ~fi11JJ ""llJl':i fi'Yl 'il~m ~ 'Yll 1101 ':i 1JJ fl ~'Ull'lfll':i 

"' "' ""\! 1J""'Y'W 'illfl11 'il,YmniP1lltJlJ ~~\! 'WYltJ~ m ':ilJ'\Jtl..:j1Jflfl'fi~~~'Wu~n1J1111PJ ~~ 1 'il ilii1'il~l~'W fllHl'W 
I t I Jl 

11 ~u ilili'1""'W i 'il i 'W i1 ~ l1-.1ltJv~'il~'YllJnl~~ tYitJn'ilfl'J 'Jlll! 'W1J'J'J'flf'-l'fl1t'fl~fll'J t~niJ1J,j~fi1J'illfl""fllYl cu q q qJ 

u 11'1lltJJJ ~~ ~'W 11 'il ,r vflnll 'J~ fll'J11 ~ ~~ ~ fl'Yln'Vl 'fli ,r -.11 ~ ~~ 1~"1 11 t1J11l~ln 101 'ill n""m'W m':i ill~ 'W 1 ~ 'W f--l'fl 

V o i j/ I 9)& I d QJ Q.l ~ ~ Ji d Q Q.I.C:::. i V I 

'illfl""fll'J~U 1\P1'fltllJ'eJl'il'Yll 11 Ul'l'fl~fl'W ~""fl11Qfl1J1J1J~fi1J V~'U'W !Yltl'Yl 'il~tl!jlJI'll'l'W 111111Jl~""JJUI'l 

'fl~ fl 'W ~ 11~ 'W l'i''fl~ftfl'l:llfi 'ill 'J tu 1 ""fll'Vl 11 1101fl 'eJ lJ i 'W ~ fl'l:l tu~~ I~'W 'il ~ ~ U'fl ~IOi'tJ~'W VlVllJl1l'W lVil~ ~ 
' "' 

~N"l Vil11'f!~ illu'W'il~ntl 1 M'tn\P1f--l'fl1l'J~m'J 1101 

2.7.3 fl1ZU'l'Un11U8JJ1'1J 

fi'JllJ 11 lJlV'U'eJ~fll'J VtllJ f1J tJ fll'b'lfll'J l9i' l'W ~ ~fllJ l'Yl Vl'b''W lJ 'Y1 i M' fi111J111J1Vi1~1~ 'W 

m~U'J'Wfll'J'Yll..:j ~I'll 'il cft'nii 'YlV, 2542) ~Yl~tJJJ'il~\9ltJUn'W u~~u~~ il'1~..:j11-d ~ 1 'WYlfl''Yll~~l~"l tll'W 

Ylt]~f1'J'JlJ~ tlJ""llJl'Jfll\P1 tf1'11'1VI'l'J ~ ~~~""llJl'Jfll~l i 'il tf1''illflYltj~fl'J'JlJ~U""\P1~11~'eJI'ltllJ""'W'eJ~~'eJ 
' "' 

-ff~t~lU'W"l Rogers U'fl~ Shomaker (1971) iM'f111JJ111JlV'Utl~m~lJ1'Wfll'JVtJ11i'1J'll I~'Wm~lJ'J'W 

fll'J ~11'ill 'ilfl1Jflfl'fltf1'~fll'J i1v'W ~ 1 \P1VHl'Wfll'Jfffl'l:ll'illfH~tl~ i1P11~tl~11-ct~ufl11'i'IP1ff'W i 'ilVtJJJi'lJ11 ~tl~ . .. 
Q d " Q.J Q ~ Ql 4!i Q ~ ~ ~ • .d Q.l ~ 

U 'W 1ft \P1111'W \P11VfllJU 'W 1fl\P1 'W 'W fl'l'~lJ 'J'W fll'J VtllJ'JlJ 'il~'il~lfll'l'U'W 'Yl~'W flt:l'W 'YllJflfl'fl 'il~ Vt:llJ 'JlJI'J tl~ . 

Jl I Jl I 

tr 'W tiimn\91 ""m1~fi~mh1.W 'il~n 1i M' 1Jrtrt 'fl ii'fl m1 ru~Yl ~'e)JJ .Yhn~ fi111'W l'lYirrm~ i 'W mnY'W n~\91 n'U • 
' "' 

~tlff~U'W"l ff1'Wfi111J11lJlV'Yll~f1'l'W UfllJl'Y'l:ll'YlVl Allport (1967) iM'rt111J11lJlV'Ut:l~fll'l'Vt:Jlli'1J 
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~~ t'Ylflil fl i~ n1 111 filT~ ~ 111~ tJ'U 1111 ~ ~ 1 11'il 1n1~ :w l1'1 v'Y'l q~ n 11 :w i 'Yili~ n vi -H'1n11 n11 1 11~tJ'U 1111 ~ ~ 

n~11 t11tl1llJU~lfllllJ'YilJlti'UV.:Jm~1Jl'W m1 tlt~lJi'lJ'W 1'10lm1lJl1'1t~tt'Wl~111 mJ'UV~l.Jflfl~ ~~,j 1 

'il~ tWnfl lllJ'YI :Wl tlf111 tJtl :w 'f 1J Vel m~ 'W ffv~'!! tltl~ f1 v 1 'W fl ll:W 'YilJltJm n ~~ 'Wtt 'W lWJl:W~ 11 fl'JllJ 
' ' , 

t~v -nrr'W fl~ Vi'Y'l~v:w 'il ~\OltJ11ff'W v~~vu 'W 1~ 11 '!! w1 u ~ ~ i 'W fl11:Wl1lJltJ~vm ti:l'W t'Ylflil fl i~m1 l1'1 v 
?I • I ., ., 1'1 !ll • . I ... I ., i !lli !ll "' • I t .. i ., 
tU'WliJ1ij'j:J.Jff:J.J~ff 111 ffl:J.JUO'Wl:J.Jl1J5~~f)\911J111 'lf 'Y!tf1111J1~ tJ'lf'W 'Wf11~11l'Uf111tJtJ:J.J111 

, 
'Wll9lf111lJU Rogers u~~ Shomaker (1971) t'fi'tff'WVl11tt1111f11~11l'Wf1111'111iY'Wi'iltJVlJ'f11'\Jtl~l.Jflfl~ 

, 
ti11l1:WltJ111~f)tJ11'fi'1tJ 3 ~h'U ~~-w 

J I 'J/ I I I 

2.1 .J.tm&'Hfl l1'1vVimnv'W Vi 'il~~ m1 tJVlJi'11tn~ ~'U ti:l'W iY ~ Vi~v~t~:wl1'1mntJ1~v~nul'!I'J 
d'.d ~ ,% I .r:1 Q.l cf ,.I jl IV 

f11'HU 'Yltn~'\J'W f1tl'W (Hoare, 1984; tm tJ~fl'n~ mt~fltu~ , 2539 u~ ~ Schuh, 1990) IJ1~f1tl11~ 1tJ\911 
' ' 

u11 1~ f)fltu~lJ flilf1f11'Y'l '\Jtl~11 flfl~ Vi 'il~ ~f)lj t.ltl:J.Ji'11l1'1Vntl'W Vi 'il~l ~lrim ~11 1'W f)15 tJV:J.Ji' 11U D~tltlf) . . "' 

, ' 

o 11flil n~nflw~ '\Jtl~tnfl\911ml1'1v~f11'Wi'191m1:w i 'U ri1'WutntJ1~v~n111'11~f11w~ 111 v . "' "' 

1111 vv~ t'lf'W m1 ~11flfl~ ~u 'W 1~ ~~ti:l'W 1li ~n~~arinm1a~~'W 1 1:w ~~m1 ~~1~vt~v1~ a~nlJ'Uflfl~ 
q cu cu q 

' , ' 
Cl. a.~ <V ~ 1 ..::::1 r .& 3) o Q.l 3)cv o d 

l11Vffm11'W 'W vm~1111ff ~fl:J.J ff ~mm'W 'il~11~11 vno~'\Jtl m 'il~ '\Jtl~ m11 u~~ffl:J.J110'Yll'W ltJ~~'Yl 'il~ 
"' , , ' 

tn~~'W 1'fi'111Jflfl~~nfltu~~l~"l mrilu'W~tt'Wl i um~'Wmh~ 1 1~Vf111t11~tJ'Wtt11~~ 

2) 1~1111u~~ffm'Y'l 1n11 ~v:w'\Jv~ir ~fllJ~ fl'Yl n'Y'l ~~vm1 tJv:w flJ 111 ~na11 1 11'fi' 1tJ11-n ff!l'W 
' ' ' Q.l d.i/lfl .... ldl d. 3J I do I ")" .c::S 

'\JtJn~1111'Yll~ff~fl:J.J fffll'Y'l'\Jtl~'lf:W'lf'W'Yli'\J11IJ:Wff1'WtntJ1'\JtJ~ t'lf'W 'Yl'Yllf111n~mnf!\9l'j 1HtnJ'W • • 
3) 'J} t/ .C:( .d.o I Q & ..c:). ,;. I t:/ 

191m~ 1l'W m ff'Y! mw l1 1 vffm'W'Yl 'ill'YI 'W ltl~~ ~~1911 llJ o~ffflll~'Yll~tfl'1fl !f1 'il t'W v~ 'illf111lJ'4fl tJ 
I J t )I t I 

'il~~ a~ 11f111'11 i -H't ~ ltl11fffll'Y'ltt 1~tl'v:wViu111t11~tJ'W 111 iJ 'il ~tJ~l~~'W Vi 1'fi'nri11lJlU'W i'i mi:l'W iY ~Vi~ 

11Ylm'Yl~lfi'tu ~vm111f111'11t~v i -H' ~l'j ~1'11w~vri1'fi' 
u "' , 

3) 'U tJ f)'iJlf11'i'ltt111-n~fftl~ fltl 1'11~f1Jtt~~1 ~1111ft ~fl:J.J 'il~~fl'Yl n'Y'l~~tlm~ 111'W nn tJtJlJf11 
"' 

t'Ylfl i 'W 1 ~vl1'1mt'W 1~~ i l1litt~1 E~~m~~'W i -H'1n~m1 tJa:wflJ~nl'l·m~ ~flv fl1l:Wfflm1o 1 'W m1 • 
' , 

Q.l 'j) Q.l Q.l I .d. Q.l I \1] Q.l .ct 3) Q.l \r) j).c:S Q.l jl 

111lfJW ~nf!tu~'UV~'W 119lf111lJlllJ~ nf!w~vm~ 11 'Wll9lm 1lJ'Yl 'il~ m~IOJ'W m1 tJtllJ111 1 ~11'W'W 'il~191V~ 
, ' , 

Vn1JltJ1ltJ~~~~tl~ 111tJ~i-H'tM'Wt1tJ~~l~"l mrilu 1'fi'vvl~~~~'il'U 

3.1) 111~ iu'lfti't~~~111tJ11tViu11 'Wl\9lm1:J.Jl1~VU'W 1~11 i~"l 'il~\]f1lJ1 1111'*l1'1v111'11 i '*~ 

~mrlafl'W 1'fi't M'W i1~11 1~ ttJ'lftJ~fl111ll'il~ 1'fi'f11'illf1'W 1191 m 1:wtrlv~m1 tJV:J.Ji'11 1 11utl'l ~~l!n'il~ttl 'W 

.I 'l .. , •., <!t 1'1 !ll "' !ll J'i !ll d !ll • <!t 1'1 !lid "' .J "' 
IJ'j~ 1f.l'b''U 'UU~1191tJ l11tl~~ 119l'Yll~tfl'1fl!f1'il Ol'lf 'Y!t'YI'W'\JtJU\91f119ll~l11tl~~ 111'Yl'il~tn11'\J'Ul11f1:J.J 

., 1'1 !J/O> ., ~ d.oti 1'1 !J/O> ., .1 l'l.l!ll 
f)ljtJtJ:J.J111 1~'lf~l'il'U 'U119lf)55:J.J'U'Uf)lJ flf)lff 1191111f)11f.ltllJ111:J.Jlf)'\J'U 11J~1tJ 

I I J/ I 

3.2) fl11:wt'thn'U 1'fi'l1'1v 1 11'fi'1vn'W 1'fi'n1JiY.:~Vi~urit~lJ -n~ i'W'fi'l'W~liJv:J.J fl1ll.Jt~uu~~ 
"' • I Jl , I 

iro~'W1i 11lJ tl9lt111lJ'\Jfl.:!l.Jflf1~ ti:l'W Vit~l i 'iltl'W ·:h tl9lrJVi'Wjl'WL~:w'I!'W l'Jf1ff ~fllJlJf1'il~i1f111:Wt~uu~~i~ 
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I I I Sl 

f)l ~11 a 11~ '\Jtl.:JI>l l!tl.:J tl ~~~ fl 1 f) 1~ Yi 11 ~ 111 ~ tJ'U 1111 ~ .:jfl lllJ! ~til '11 ~ lU, $1 11 'U d~ ~, 11l1111 tl'U l\91 f)~~ lJ 
~ 9) .c:::S 9) ~ I .a:. ~ d I & ltl j}QJ Q.l I _9-1 

'U 'U 11~\9lti.:JlJ!i'llfl1llJ!~lJU\9111~~ ff'Y11ifll'Yi~ m1 11-:J 11~ L~~'Um~ tJt~m'U 11lf1'1Jflfl~ n~lJ!1Jl'l1lJltJ 

3.3) fi'JllJffllJl~tl i 'Um~u1 i 11'Yl~~t~.:J i ~ ~~t~ i'11'tllw·m i'Wt~.:JtmtJ'UtYitJ'Uu~~~~t~fl1llJ 
' ' , 

l!'U i 11'\Jt~.:J iJflfi~Yi 11~ tJt~lJ i' 'U m1111 ~$lt~.:J~ m~'Yl~ fft~'U11 ~~iY'Yl~ fll'W'Ilt~.:Ju 'W 1~~111 t~'U 1191 n ~ ~lJ'I! 'W 
, , 

$1 1tJf1l~'Yl~~tl.:J i 'U i~m~ 11~~ fffll'W '\Jtl.:JiJflfl ~ ~~'!! 'U'U l\9lf1UlJU 'W ~ 11~$lt~.:J tlJ~fl1llJff"''Uci1'U~tl'U 

lJ1f1U m~t~l 11' ~ ltJ i 'U mnllfl 1llJ! 'li'1 i 11 'U l\91 m ~lJ~ 1 'li'1l11~1tJ i '11' H~\91 tl'UU 'Yl'U 'Yl N!fi'~EJ ifl 11 ~ .:JVtllJ 

11~~-:J~~fi'JllJff'U '111 1$l~w.hu~~ 
'U 

Q.l Q.l lr} 9) I Q.l .d Q.l i !J/ !J/01 
3 .4) 'W 1\91 m ~lJ ffllJlH1 '(1' .:J!f)\91 H~ L ~ tl tJl.:J'lf~ L 11 'W f)l~ 'Yl 'W 1\91 m 1lJ ffllJ l~tl!! ff\91-:J '11 fj1 'U 

I t )/ I 

ff.:J!f119l!lt'UH~11~~ ltJ'lftJt$J·hvhufl-:~ t$JH~ ffllJl~tl!~lJH~Hii\91 !~lJ1ltJ t$J~'Uf111Yi!iJ'U t1~11~'!f-:w 
, 

'l M'tn\9lm~ tJt~lJi''U~ltJ~'W 

, ' 

'Yl H $11 'W fl l llJ ~ ~ 'IJ ti.:J 'U fl fl ~ iJ.:J!! \Pi 'U fl fl ~ l $) i' 'U fl 1 llJ ~ lil tJ 1 f1 'U 1 'Yl tJ 1 f) U!! H 'U i 11lJ Rogers !! ~ ~ 
q q 'U , ' , 

Shoemaker (1971) 1$11 '11''1i't~~~~lt'U i 'U'\J'Wm~'U1'Wm~il~iY'W 'l11tJt~lJi''U'Wl\9lm~lJ 1~m1lJii.:Jul9im~ . , 
i' 'U'Yl ~l'U'I11' tl i' 'U r f)l~ ~ ~ \9lllJ f)l~ il~ ff'U l1l ntl'U Yi 11 ~ ff'U ~~ ~.:J$1 'JtJf)l~ u 1,1111 ~ 11~ 11 ~~ f)t) 'U, 11 

, 
9) CV l.J]9) I 

~1tJ 4 'IJ'U\9ltl'U !~!If) 

J/ , , ' " 

1) i 'W i''U~ l 'W i 'W u tnEJ \91 ~ m 111' t~'U fl fl ~til l'l1lJl tJYi ~ fl 1llJ ff'U '11l191llJU 'W 1~ ~ l mJ 'I! 'W 11 ~ 
'U q 

' . , 
~ 9) I ~ l !J/"' 31 l .0::. ,& .:!:( I i1 9) I \1) j.}Q.I 

'W£Jl£JllJ\91~\9lllJ'UtllJ~'Ul1ffl~!'Wtl '11lJfl1llJ!'\Jl 11lJ1f)tJ.:J'IJ'U '11~tltll1111~f)~l1 L~'Jl'Uflfl~ ~~~'U'Yl~l'U 
'U q , , . 

il~'Wl\91 m~lJU'U t~tl u~~'Wt~iifl1llJ!'Ii'l'l111l'W l\91 m ~lJU'UffllJl~mhm!1Yit~~ 1 ~,j'l.:J ul>i~.:Jfi.:J'Ul~ 
'U 

~ltJ~:i':!fltJ~!~.:J!'I1\91 H~11 ~:i':f)tJ'Uf)l~i(~ff'U '111 
q 

~ l ~ t:! 3) Ql .0::. .c::i ~ lfl I Q.l ~ ~ ~ 
2) 'll'W ~.:J 11 'll'U 'W 'l.Jfl fl];l11:i': ff~ 1-:J'Yl fl''W fl \9l'Yl 'lftl'U '11 ~ eJ LlJ'lftl'U 'W 1191 m ~lJ'I1 1 t~u 'W 1fl~ 'll'W 111n 

!J/ .dii)!JI"' !J/ _J 31 !J/ .dii)!JI"' ?I .,j .J'., I .d 4.1 "' 
'UtllJ~ 'Yl L m 'U 1 lJl C)f .:J tl1'111f)'IJ tllJ ~ 'Yl L ~ 1 'UlJl ff1lJ11 tl! lJ'U !flltl.:J'lf1~ H~\911-:J 'Yl11:i':!f1 ~'IJ'U 11lf)f)l'j'j'tJ!tll 

'U 'U 'U , . 
u 'W 1~~U'U lJ111511~u fl1 tllm nilH~ i $l~lJ1nn11H~!i'itJ11:i':r1l'l M'tfi~u 1 .:J~.:J i 11~ni1 tllff1lJl1fliYt~ 

l M'tlt'U ~.:Jfl11mhri't1J'Ilti.:Ju 'W 1~~ J'U i$li~t11'U 11~11l'W nnin'lf1'U i 'W 'Yll.:J'U1nl>imiJ1'11lJltJ 11:i':til'W 

m1ffU'Uff'4'W i '11'm1 i''UU'U 1~\9lf111 t11~tJ'Uu11~-:J i$J~ni1 
J/ I )I Sl 

3) i 'W 191 ~ ff'W i 11 1ij t~~.:J<il'U u tn'l4 1911 m111' t~'Ufl fl~ 11~il~iY'W hd111~1iiit~ni' 'U'I11t~ ilJi''Uu 'W 1 
q 

'JI I I )I I S) J/ 

~~'!! 'W '11 ~.:J111nYi i$1~ mn~ 11nru ltJVl.:J~ tl1'Wufl1111n<il'W \9lti'U Yi 1 u~ :i': 2 ul>i H~'llt~.:J'Ii''W u 11:i':til'W 

, . . 
4) <il'WV'U~'U m1il~iY'U i ~ !ijt~i$l~nnl>l~iY'U i ~ i 11ull11Jflfl~~:i':Uff1-:J'I1l'lirJffl1!~lJ!~lJ 

~~ t~ff'l! 'Uff'4 'W m11>l 191 ff'W i ~ ~~rnn'U'W l'191m1 lJ~r11'111v~'h! i1 'U m1 i 11 ufl 1 
.1 , , , ' 

hw11n~ m1 tJt~lJi''U'W l'191m 1lJ ~~~fi~'IJ'U i$1'1! 'U fl11 r,h'W <il'W "hri'tl.J~ 'I! 'UI>l·ml>itijvi' 'U'Yl1l'U 
, , , 

ff'W i ~ 1m'\9l~tN 'Yl\9l~V.:Jr1l~'U~.:J<il'Uul i11i~'l11'v<il'Wnnm.JlJi''Uu'U m~~:ail'W i111~'111viivg,Jl.:J 
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f )I I )I sJ )I 

Yim'.l vu11i'uu 119lm'.llJ\I~'Ii'1lJ,J'ul91e:rw 1~t~u 1111911lJ~1~tJ\11fH~lJI'i'u \I'U iYu ~~m~u1u m'.l -n~u 
)I 'J/ )I I 

d I Q.l Ql j}Q.J r/'1 Ql !j} ca Q.l Ql I ~ ~ 
'U'Utl~fltl1911rj'.ltl!!"~~fl11~ fll'.ltu 'U'Utu~'U'U~'J(J (~'U, 2544) ~~'U'Ufll'.l!J:-WU'Y'lHlJ1lJ~!'.ltl~fll'.l 

tflll 19l'.l111rimll\Pl'.ltl'.l ~~~mn11au 1~~\11fltl'.l~tJ1'U fll'.l vulli'tJmtHu'l '* t'Y'l'.l1~lnn11!flll\Pl'.l m 
" 

'111U'l.Jfl~mtil1'11mv ~~ J:-hu ~u \PlU'U ~1~'1 \911lJ~1~tJ'\JtJ.:jtl'J~tJ1'U fll'.l vu11i'tJtt~1 1 um~~t'U1!'11 ch 
" . 

iru \l~vulli'tJ 1 1l1lfi'!!~m.l1.:j \1~ .:j;ij'.:jam~~urw eJ.:jijfl11lJtllu 1 tJ1~mnn11 
' . " 4 & ~Q & Q.l li)3J1 Q.l 

2. 7.3.3 ND'rlVIUJ'IJl '11lJl tJfl.:j r-m m ~ 'Yl tJ'Yltfl ~ 'U'U mv'l1 ".:j \11fl ~ ~ H1'U m ~ tJ 1'U fll'H.JeJlJ 1 tJ 
.J.,.J'\/pl~ .., -1"' ... ~ ,J i~ I 
CJf.:j !fl\91 'U 'U ~ ~ 'YJ.:j Vtl lJ '.ltl!!" ~ u U !~1i'U 1\91 m '.llJ'U 'U CJf.:j Rogers !! "~ Shoemaker (1971) '11 !'111'J r.l" 11 

t~tl!~'Ufl1'.lVWJ'UH"fl1'.ltJUlJi'tJ ~1t~'U\I~I')'u~m~l11J1mfl11'H~~rtf~tl1\l\l~t~'U 2, 3, 4 '111UlJ1fl 

n-J1 \I'W i1u 11t~'W~~ u~tJ n~ ~I')' tJ.:j l11 tt "~trlul111 tJ tt ~ -:JUl\1 "~ ~tJ 1.:jtJV1.:jt11~vutt 11 ".:j 111 \11flt~ 111'i'u 
" " l1 u i1 m~u fll'.l1l i'u 'l -*m rt1 u hri (Harrington, 1986) ~~uu fll'.l VtllJ i'u mrt1 'W 1 "ri'l11uu u 1~~ i '11 ~ 

" 1 ,., I 

~.:jtfl~~u ~~~u~5 flll rudiu 1) tjjuijm'.l vulJi'tJtn~~'Wtt~-:JrJ.:jm vulJi'uu"~tJi} u~\911lJUV1.:j~tJn4u.:j 

u"~ 2) nm'HJeJlJi'tJu~-:J i 'U\PleJ'W~'W u~~ um hlewlJi'tJM1uvulJi'tJu~1u~nfnH1l~vuatJ".:j ~.:j . . " 
i 'U 11 (J.:j 1'\.J r-.1(1 fll'.l ftfllJ 1Yi J:-h'W ml1 fl 'Y'l tJ! ~lJ tJ l1 !jj tJ ~ f1l '.l tJ ii '!!~ 1-2 fl r .:j u ~ 1'11 ~~ '111 util fl, tJ uif 

tfllJ \Pl'.lm "~ vu11i'u11u -r\91 m'.llJ'I11mtu 1~~Ju~"~ ~u~1~m""~1liJu~\911lJ 1~ <mi'u 1'1, 2543) ~.:j 
. " 

l11 i t1'tn~ iJ tym11tjj un1 u ~ 1mi'u u u 1~~ '111 uu -!191m '.llJu uu~ 1lll11'111 utJ i} '!!~ 191111 ~~I~ 
I I jl I 

~~Yi 1 ~ nri 1-:JG.:j m~tJ1'W m'.l vulJi'tJ i u 'li'1~~u m'.l vu11i' tJ 'UU~tJrtrt"t~lJI'i~u~tjjum'.li'tJ~;Ju 1~~'\.J . " 
I Sf )I 'j/ sJ 

1~n1u 1;)fu'Yl '.l1tltnv-:Jnuu u 1~~'\JU~'W l\Pltl'.l'.llJU'W '11~~\11tli'uf \l~t'li'1~,J'u ~u i" iu,J'u U'!Jflfl" 
I I )I I sJ 

\l~t~lJ~~mlJ'li 11C1'1'.l tnv1nuu 1191 tl'.l'.llJU'W 'li'mi1i'iru~mjjuur~rt "I')' u~ nn'li11~11 m ri1Ut'U1\I~ 111 
u • 

I iJ I )I 

m1~Yi 1 '11'\.J tmri.:j'li'ulJ"mrilu u "~l11 i t1't'U1nr~11lJt'li'1 i \lt-vilJlJ1fl~'U'I11u 1~ <i""fl, 2544) i u nn 
" 

I Jl Jl I I 

Yi~~'!J.:j~111-J i'191m'.llJ~~~1lJ1'.lfiVeJlJi'tJ 1~'111u lllu'fl~lJ1flUewrwv~ I 1uu -ff.:jYi~hi'iru~u m'.ltJi'u 
u 

-1 .. ,~ ~ ... ~ ..,: II]~ ... II]' 
U':i~~fl\91 '11!'U1fltJ'YltJ.:jfi'\.J t~'l1':itl tlJ (Van den ban u"~ Hawkins, 1996) 

2. 7.4 lfll't1fJtl111J.irnnJ-i''lJU'Ulft~ 1"HJ.i'UB~lfll~VI1 fl1 
I sJ I )I 

i 'WfllnJlfll'.l ttJ~V'WU tJ".:j i 'U 'lflJ'lf'UU 'U fl11lJff1!~\I'UtJ.:jfl1'JtJ 1fll':i t11~ V'UU tJ".:j \I~~'U eJVOtJ . " 

t1l~ (J'U utJ M tJ1 \1 \)~ ff .:j !fl\91 '111 tJ n ~ ~1fl fll':i! tJ ~ V'U u tJ 'fl.:jfl11lJ ~ fl11lJt'li'1 i \1 rllU(JlJ '111ul1 fl'U fl ~ 
" " " . ' 

':i1lJl1'.:jf1l'J ttJ~vuutJ".:j i 'U'Y'l q~m'.llJ'I15.:j \llflVi 1~ Hl'Utl'.l~tJ 1u fll'.l tleJlJi'tJ (fftyty1, 2534; tn'l tJ.:j 

fffl~ tw~rtru~, 2539 u"~ -ffu, 2544) u~ud1.:jh~mlJ \11flfll':i'YltJ'Yl1'W'.l1tl.:j1'\.Jfll'.lftflll1~H1'WlJ1 
Jl 1 )I I 

lJfl'Y'ltll1ij'I1"1Vflf ~ VitfllJ \Pl':itl'.l hlf tJU'U 1~~ i '11111 tJtJ iju~-.1~'1 .yjijfll'.l'Yl~Cl'tltJU"~ r.l(1fll':i'Yl~~tltl 

u~11l11nu11u u1~~J u ~ \)~ .:j u~~iJ.:j 1~~llJl'.lfl~'i1~l11 i t1'tn~m'.l t11~vuutJ"~ 1~ \l~Ju ~~~u~m 
' " 

-vi 'i11'.lru 111-ff~mri1l1u1l'J~nuu 111;)-:Jvn~ 1 '.lul~ 
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2. 7.4.1 f111lJ 11-iflu l'YHJ1fll'j'J11tnt'W 1~~tf.u ~'lr11 i ri'tlit~'Wf!W ~1'111tn~'W1h~ ttJ•Jni~ 
~ . 

~~ i~f1J ~1m1 'W 1~~~'lnri11 ~'lf111lJ 11-if ~~r11 i -Hili~~ 'l m ~#I'W 1 ri'~nn tlJ~tJ'W !!l1"~!~'W "'11'1111r11 
~ . . 

iM"tl1~ 1vm"'i'Wmm"'~~ffntJm'W"tlV~I'11m~~~mlmmmir1't~'W11'j~ ttJ'lf'W1~ 
~ 

' ~ ~ 

2.7.4.2 "tl1~f111lJ"'1lJ1'jfiVi ~~f1Jt!'W 1~~111vt:J 1!!'W 1~m!'U 11111 f'U i '* i 'W ~vi1m~~~~ 

I~ 'W flW ~1"tJV~!! 'W 1~~ 1-Yl tJ~U~tli~f111lJ"'1lJ1'jfl i 'W fll'j 1 '*~1'W t'lf'W fll'j"tJ1~!!fl "'W!~'W 'Vl'W '111tnmci~ • • 
~ " 

~~'W'YJ'W 11-ii r1' fll'j "'t! 1Jm1 'W iJ ~ .0 tJfll'j r-~i1~ 111vmrm ~-n~"tl1~f111m V1J fi 'W fll'j'W 1!1 'W 1m~ i 111-it! 'W 

lJ11Jf1J i '*i 'Wth{lJ"tJV~11'W 
' ' ~ J' ..,; "' 'i " liJ 'i 3) 2.7.4.3 fll'j"tJ1~ff~~~i~Vi\l~f1JU'W1~~ i11li lN'W!'WV~\11f111'WlJH"iJ'j~ !tJ'lf'W\11f1fll'j !lJ 'If 

~ 

" " ' 
'W il'l m'jlJ'I11mt 'W 1~~ i 111-it! 'U mht~ 1 M1vm'j~Vfl~n1Ju 'W 1~~t! t.~u~m mt~t~v !~f1Jfll'j -ff ~m5lJ 

~ 

\11f1tJ mY 'l! "'5lJr11 i r1'11m1lJ!m ~ i \1 ~~'VI~" v~r111'11lJ!! 'W 1fl~~'l nci11 '11~VI'i'V'l fll'ji"'~mJm ruil \1.0 tJ .. 
' " ,.:::::t, Q..f I ~ Q.l 

'Vl "''W 1J "'\1 'W \1 1 f1 fl1 'j "'~ Iff 'j lJ 'W 'W 'l 

2. 7 .4.4 m 'j r1111u 1~ "tJ v~ 1'11n" 1~ ~ \1~ ~v "'n ~ ~ Nf 1J 1 #lun t! n -ff ~ 1 "'5lJ ~m1 "~ "'1'j .. 
' 

"''Ul'Vl rr~1'l'l 11-it-vl tJ~'Wv 11-i fl n #lv~111v~~ 1 \I'W ~ ~ !li"'1m'j flm ~#I 'W f111lJ #I v~ fll'j tVIv i ri'tn~ m 'j .. . 
I 1J ~ tJ'W!! 1J" 'l "tl'el'l1J f1 f1" I fhH lJ1 tJ l #I • 

' ' _OfUclcl SIU u ..... , 
2. 7.5 1JililfJ'f110fJ1'U8~flU011fJtlJJ1UU\fJfl1UiflA &'HJJ'Utl~IO'HPI1 fl1 

' " 'j~1J1Jfll'j r-.~i111Vi mrrtJ'W1 ~'Wtrl'W 11 "'n ~n11f111lJ ~'W u l.J'j !~'W mh'lmf11J1'l1l ~'W tlil'lnl'l1lJtl~ 
" ' 

m" m~1J ~'W u ~'l11 V'W #it.~ u~ ~t:J l'YlJlJ i 'W 11 mtJq~ 111 v ~'W u 11 'j \11nil \1.0 tJV'W 'l t'lf'W ~'W "tl1~ fll1lJ 
I Jo' iJ I 

v~lJ "'lJ1J'jru iY 'll'l1 ci1i1 -ff 'lH" i ri'm'j tn'l:l \Pl'jflf1 ~1n~m 'W 1~m'j i '*'Vlf'W tJ1m i 'W f1 f11~V'W rvht!t.~ ~~ v . ~ ~ 

" ~~v~1n~ i 'W fl1'j i '*'Vlf'WtJ1m~'lnri1l ~'ltrl'Wm1J r-~" i r1'm'l:JI'l'jm#lv'lr11n\Jm'jlJ'J1mtJ'l mh'l-n'lfll'j 
Jl Jl Jl I I 

11\l n VI 'Jfu" ~ ~~ tJ'lff'l'l1m~ Vim \1\1 ~ ~n \1m 'j lJ t.~ v nmfl nn tn'l:J \PI 'j-n ~ i1 tVI t1" ~ f111miYtJ~ c ~~n iYiJ, 

2532) !GJf'W 'WVf1\11f1fll'jr11'W1 !f11:J1J'jmv'l11"nVI'lfi~ l1'W~h11~'11~'l ~11l'W~ !~V~1'11'111m~'W'j1tJ 
~ . 

" " ~~ ~~tJ'ltfl-m~,jv trl'Wtmci'lt~'WVVlJ ~~tJ'll~~ In 11m H1J1infli'Wflf1t1v'W (\lfty, 2526) i'W 

I I 9J Q.l 9) 11]9) ~ 9) lq OJ 9) o ~ 1')) ~ o d 

'l5l'll1'l!l'W tJ'l11V'l 'J11'j1tJ ~~~"''jlJ\OJltJfll'j 1 lJ'j'lJ \11'l'VlN1'W 'Vl'l hm"~'U 'elf1'11lJ1Jl'W ll~'U'U fll'j~1'j 'l'l5'W 
~ 

"tJ V'l !f11:J \PI m 'j ~'l I rJ'U 'j~ 'U 1J~ "'~ 1J CJf1J ~V'W ~iJ \1,) tJ~ 1-:JG") fflJ~ 'U1lt~ tJl.u'V'l n'W lJ 1f1lJ1 tJ nnr11 n \1m 'j lJ 

I .c!Jo ~ 9) Y ~ d.d 9) ~Y l!:ll cv .d 91 
'11 mtJVtJ1'l\l'l\11!'U'W 11V'l ~'YJf1!'jtJ'l'Vl !f1tJl"tJV'l 'Vl~m'Wfll'j !f11:J11 'j !fl''j'l:J~f1\l"' 'lfllJ fll'j'VJ!f11:J1J'j f1'j1JtJ'l 

I 3) - I "' "' 3Jli) ~ d "' .1 .-9 0 i 3) "' "' 3)d "' ~ 
11v ~ IJ 'j1J1Jl!!f1 1 ou IJt)1'111'Vl!f1\0l"tl'W \l'l'Vll mn'l:J m m !f1~fll'j!'j tJ'W ~lJfll'j" tJ~H~" tl~\)f1lJ1!'U'W 11" 1 

0 i 9) Q,l Q,l ~ d '9 9) 9) Q,l 9) ~ Q 

'W 1'W 'Vl1 'H "'1lJ1'jfl \1~ "''j'j'VJ'j'WtJlm'VllJVtJ 1 '11"'V\Olfl" V~f11J"'fll'W!! 1\0l"VlJ'Vl~'Vl1'lli'j'jlJ'lf111!!"~'Vl1~ 
~ 

' ' " 
ff' ~fllJ ~~ (Macarthur, 2000) nnVi \l~t:J 1ff ~ i 111-ii 11i M!f11:J11 m'j\J~#Iv.:Jti \J1'jill 1-n'l'j~1J1J 1~m'Q 'W1~ 
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1fl V~1 l lJu ~ 1~~~,1 'U ~~ ·:h !~tl'lf11J VtllJ i'1H'Yl fi 1 'U 1 (1 th15tJ'U ll'lflJ JlJ'Utl'l!f1'loJI'lJm ttl 'U 

~~ tJ'l~ 1l.im 'l 111m 'l:U llJlflU n ~'l ~lfl m1 'Yl1J'Yl 1'\.J m n (l'lJ ~i1B~l1 nvnJt(l'lJ tllltn'l:l l'lJ m ~ ~ tm:u i'1J 
" 

' " " 
t'Ylfi 1u hvmv'l~t~tJ'Wl'll1Jlnh~mJ (~tn~\1, 2532) Url~~utJ~nmh'lnrll t'lfu 'lf1-:Jt!um~~~~l.i 

" " " VtJ:Ui'1JU~'I1 ~'l ~1nt! u ~'li1nn VB:Ui'1Jtflfl~'U '111Btfl'I:J IPl Jmm~~~vB:u11J t'Ylfi 1 u 1 rl vt!u u~ttlu 

f11j VtJ:Ui'1J ltlltlil V'l1J l'l ~YJ'U hJ1 i't~tl i ,r!'l1lJ1~ (l'lJ tl1J 191 11tl'l (Macarthur, 2000) (1'1!'11 \Pl ~~ tl'l ~ lfl • 
' ' ' , 

lfl'I:J \Pl 1m l!n~~ '11 ~m~V'lfi 1llJlffV'lYiij 1 tJf11(1'lflfl~'U (Kesseba, 1989) U rl~ lJ.i(l'llJUfl ~~fi 11JI1lJ 
, , I 1 'JI 

i:h 1lv1J l'ltJ~l'l HI vi-:J\1 nn vv:ui'1J!'Ylfi 1 u hvtn'l:ll'lJflH~~hu 'lO'lfi11:Utffv-:JYi~~~nfl~u ~~t(l':utJ 
' " ' ~lfl!t tnfiflVi 1 ~ nci 11:U1U ~ 11! u VI B~~(l'j 11ih 11 v-YiHrl ~tJfllj VtJ :u i'1Ju 11Pl m J :u111 m 'Ylfi 1 u h V'UB'l 

q 

if~~umu1-u flWill'WUQ:; if~~umnmu-uon 

~ 11 o' lli'Ul~IIIB·nhi''ll 
., ., 

fl1l:J.Jl j~(1'1Jfl11t\H!rl~ \P)(llfl (1'()11J'U'Yl1'l(l''lfllJ 
" 

till'HlJlV'U tl'ltn'l:l \Pl1 m 'U lV1JlfJ'UtJ'llJ1~ !'Ylfl' 

I T 

if~~unHmr.tm'W ~ ~ if~~um~V11ll'W 
., cv 

~ <S 111 "' ... m1~~m1 ~ 1 ., "' 
fllj !'Ulfl'l(l'11'i111J! fifiYI'U!l'U .. ... jfi UlJrl'lfl'\Pl1YI'lHm~ .. 

,jd 11 ,; ~ fl11! rlV'UU (1-:J(l''JU1\PlrltllJ fl1 jj ~ 1J1 f) 

• 
I NlU~DPilli:l::1lr.t1~ I 

,. 
"' ...... "' ... I · · · l if~~unmu1n11n1uJ&cru~ 

' "" ., 
'Yllll: flfl!!rl'l~lfl Anderson tm~mu~ (1990) 
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. v 

~V'fl11lJ~V\lf111'\JV\ltfl'hl\9l':if1'Wf;'l~iJv'l()lJ t~ (tnflJ~, 2543) 1i''lUlJ tlJf111'YlflffV1Jl'Ylfl1lJ hv~\lfll'l 

111'm'hl\911m t'li'lJJlJJ rhlJ 1 llJ 1 mrYi1m1 'Ylf!ff'tl1J tlJvh{lJ!n'hll'l'ln 1 !lf;'l~ 111'm'hll'l':imttllJH'~hiJ lJ m 1 .. 

' ' ,., ' 
"'! 1 ~ ..::t ~ '9 "' 3) cv 4 Ql l1l 'j) ~ 0 

ffllJlHll'b'VlJ V\lf1'ilf111lJ'Yll1JlJVV t'I1!'\Jlf11JlllJlflfllJlJ tfl (Trebuilllf;'l~fiU!~, 1997) l!f;'l~llJ'tl'Yll .. 
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....... -.... 
1Z11Jti'U1Jfl~tl 

" fll'Jfhnni~v\1 '1~mn~~fll'Jl~mm~~\9Jltn1111n1Jfll'J'Yl~~HJ1J'i'W~1{11tfl'hl~'Jm ~~mJ~ 

'JUmJ1Jfll'J~1tuum'J~m:nenlm~u 2 1Ul11J1J fle:J 1) fll'J'Yl~"eJ~~-.h'lu~1{11i1'1ln'Yl~"eJ~ fltu~ 
~ ~ 

!fl'l:l~ 'J ff1ff~ { mni'YltJ1ci' ti~1Jm 1'lfli1U i~m) fll':i t'Yl1~'11 u e:J'Wl!11"~1u 1l1fllq!" "!tl'J u na.n'Yl ~1~'1 
" . " ~I .oC:l ..::a ..::. lll ·~ ~ t::t..:::t !V ... 1 " <V 

l!"~U'J~ff'Ylli.f11Ylfl1Hm~'Ue:J~ ! fl'Yl'Wt11e:J~'Yl!" ti~W)tlu"1ti'IJ11!nl~'I1'W e:J'Wl!11"~1'W ll"~ 2) l!'U l'Y11~ 

!)} Q.l ~ f1 ..!I t/ 9J I .£9 .C:. Ql .c:r. 

fll'J i'lf'H 'W e:J'W U11"~ l'Wt1J'W e:Jl'l11':i l fl'Yl'W !11e:J~ i 'W ~ 1111 !fl'l:l ~ 'Jtl'J ~~ Ufl fffl'!:J 1U 'W lfl~ 'Ylff'W fl ~ 'Ue:J~ 
" " 

!fl'hl ~ 'J m~ vnn 'l ~'11 u vu u11"~ 1u t~ u 'V1'111'J i fi.Wudje:J~ 'J 111l1'~fll'J'Yl~ nmH'Yl1~ '11 u vu u11" ~1u 

3.1 m1n~tu>~1urhit~,i;Jnn~ao~ 

U'J~fleJ1J~ltJ 2 fll':i'Yl~"e:J~ i~afi fll':it'Yl1 ~ '11'W'V'Ul!11"~1u1l1fl11""'mu':i~t.n'Y1~1~'1 u"~ 
'U q 

" . 
tln~ir'Yln m'Ylm':i Hi1~'1le:J~ i n~wjje:J~tjjmn!11a"~ illtn!:JJ'H 'We:J'Wl!:JJ"~1u 'l 'U m'l11':i 

"" -· ' 3.1.1 fl11'n~OO~l'WlZ'H'UO'UUJJ0~1'U~ln'JOC{H1'U1::Ul'nPIH9 

..., -· " 3.1.1.1 1P1Qu1::fl~tl 

t ~'V~fl'l:l1U~ mru ~" ~i1 ~ '\1 u vuu11"~ 1u ~t Yl1~ i ~ 111 fllq!" "!fl ':i u 'J ~ tfl'Yl~ 1~'1 
3.1.1.2 ~tJmo1 

1) m~mliJtUV11'1J'W1~ 25 x 45 x 10 tClf'W~!11~'J ~1'Wl'W 16 m~ 
~ 

d c!, Q,J 

2) HH'IJ'W Yl"l~fl11"fftl'J 
~ q 

" 3)5~u1 n~"~~~Yl"1n~n . . " 
4) tfl1v~<M~u 1m! mt1J1J 111u 

d I l Q.l r/ 
5) 11"fftl'J 1l1flfftl'Jnlfl fftl'J'IJ'W !nl~fftl'J'Yl'VU11Yl'Wli 

q,Jq q q q q q 

....... 
3.1.1.3 11fl11 

1) U ~ 'W fll ':i 'Y1 ~" 'V ~ 11 ~ U ~ 'W fll 'J 'Y1 ~" 'V ~ U 1J 1J ~ 11 ~" tJ ~ Completely Randomized Design 
. " " 

(CRD) U':i~fle:J1J~ltl 4 ir~'Yl~"{l~ 4 CJf1 ~~ij 
I d 'l 5/ dll) 5/ Q Sl "' "' ' I ""1 "' n":JJ'Yl~·me:J~'Yl 1 'lflmffm'Yl ~~111nnmmn (U1'11'WMnl'i1fl11 30 n "m:JJ) 

q cu q q . " 
mi11Y1~"o~Vi 2 'l~11"111nnm'llu (u1'11'11nl'il 30-100 nl"ni'11) 

q cu q q 

n~:JJ'Yl~"o~~ 3 'l~lq!"1l1fl"!mvie:Jal-i~'Ui 
n~11'Yl~"o~~ 4 'l ~l..!"1l1n"!ml1nti'J::m'Y11111nu 



41 

, ' 
1~mhH'W~ 1'11'111i~~11'11lv'Vl~nlv~ 1-*lJ~~m~~ 3 fi1 ~nflJ ~1m!'W rilJiY~'Vl~~v~ 1'11'n1J 

., q q 

11'11lV'Vl~~V~ (fll'Vlfll'flH'WltlVi 3) 

2) tll'HIPI'1 tJlJ~ ~'Vl~~tl~ 'J"l'U'J" llJlJ~~m 'l 'W\PltJ'I-Hi'1'1JtJ~l'W ~Yl\Pl~tl~ ., q 

, ' 
3) 'li''WIPltJ'Wtll'J"I'Vl1~'11'WtJ'WI1lJ~~1'W !Wtll.J~"!me:Je:JmlJ'Wtl~lJ"l rl111i'un~lJVi 4 U1l.J~"lm 

, ' 

'Vlmh~tfl'VllJl'fl~m'fl~1n'W mi~~1nt!'W~~~~ 1ri~~1'Wm~e:J~~iJruvlJVit~P~'1vl-11~ m11~~ 3 fihnflJ 
q • ., , , ' 

l'vi1"1 n'W ~1tltJ'WDrivuV1~1~1'Wh~t~V'W~mt~V1'11'11lJ~~l'WlJll1~t~ tlJ'W'J~U~ll~15 l'W ~~~1~ 

'H'W tJ'WI1lJ~~l'W 1 'W 'J ~()~ fltl'W~ ~~tl~1V!lJ'W ~tll1~11lJ~~l'W ~1mf 'W ~~tJ 1'11 'W 'el'W lllJ~~l'W ~I'Vl1~ t ~lJ1 

Q,l .dt Q.l & 

4) tl11 !Wtl'H 'W tl'W !llJ~~ l'W ~ 1tll,j ~ "!tl'J !lJ e:Jm 1J 5 l'W 'IJ tl~tll'J" I'Vl1~'11 'W tl'W ~~!Wtl'H 'W tl'W 
' , , 

11lJ~~1'We:Je:Jn~1tll.J~~mVimiie:Je:J~ 1~vli'li''WIPI~'W ~~u 

4.1 1-*m~l1tlH\Pl1~'1J'W1~ 2 'H'W ff1'11f1Jme:J~\Pll'11'W~'WI1lJ~~l'W~1tllJ~~m 'fll'J"Yll 1 'W~ . ., . 
.., d .d .k 

fll'll''W~ 'jtJ~ 'j'lJtJtl'Vl'H'W ~ 

4.2 t'VllJ~ ~m ~ iJIPI 111 'W e:J'W 11lJ ~ ~ i''W 1 'W m~ v ~n 1u VlJ1J 'W IPl 1~ 11m ~m~ 11 ~~ 1 v~r 1J~ 1 u ., q ., 

.., "" d .k 'I 0 \1) .I i 511 .t \1) 51.1 d <'I I 
n~~~lJ~'Vlm~\PltlVtl'H'W~ t'U 'W1e:Je:Jtl tlJlN 11 ~'W~~~~~~~~'Vl~ tl1J1~mru 5-10 'W1'Vl '11'JtJ~'Wtll1 

IPll'H'WV'WillJMl'W~~~'fl~e:J'WIPll'HlJ~ 11J~1tllfl'EJlJ~~m 'l'i1~'Wm1J~~ 16 m~ ~~'11111'WtJ'WI1lJ~~1'W ., . 
' ' , 
Vi!Wtlt~l 1J'J1~'11111tJ tl 

.., I S1 
3.1.1.4 ft11llft1l::'H'U8'Jt:l 

l1fl'J1~11''1J'~lqJ~'V11~~i1~1~v1~ Analysis of Variance ~~~~~D~U1J!ViV1J'fll1lJ111Pltl1i1~ 1~v1~ 

Duncan's Multiple Range Test (DMRT: ~fty, 2539) 

' ... . ... 
3.1.1.5 G'Ql'U'nflli'U'Uft11 

.o:::::t. Q.l .::So ..:=:.o Q.IQI d 

lJ'11ll'Vl v1~ v~1J ~ 'J 1'll'1i 1 'W mtfl~l1'J 'W 'll'1'J11J ~~ 11 l'fl ~u m 1'll'1i1'W 

3.1.1.6 1::u::na11um1~11'ilunu 
.., <!l 

1i'Wl1'fllJ 2545 fl~ lJfl:i1'fllJ 2546 
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-1 "" "" "" lil ,.,1 .. ... "" , I "" Q.l ~ 3.1.2 lJ'lZG'nll.tll~nl'lNllfl'\llN &n~'UI1J8~11J81G'11JUDZ 1JIG'11J,'U8'UII1JD~1'U &'U 81,11 

..., -• " 3.1.2.11fiQ1J1::U.:.~fl 
' ~ ~ 

1) tvhmfl V1H-¥i V1J'U Tr!U nl'i'111"~m11-H' f-1" f-1~1'1'\Hl-:JUlltnYhH:WU-:J 
' ~ ~ 

2) t.Wmmv1Hl1vm1mt!nl'll'\JU-:J"n !n.W'Wt:Wu-:Jmv o-8 ~\J1'11l'i' "' . 
..., -· " 3.1.2.2 1U~q1Jfl1W 

o !nl4''Wt:Wu-:J Yiu~'W'!I~l'wl'W 4 1'11 <J1'11irm'Q~vl'l1"~ 2.9±0.2 rl1"n1:JJ) 11li~mf 20 
V ' 1 V V I 

I'll (lhtn!nm~vl'l·:m~ 1.8±0.06 nhni':JJ) l1tnl'l 'illf1Yiuul-i~'Wn~-:J1~()1fl'-l-.t l1-:Ji1Yiu~'Wnl11-*fl:JJ~-:j 
q cu q q cu 

il!~iimm~u\Plt~vln1J11li~'Wn • 
~ ' ~ 

2) rjf) !n.W'Wt:Wu-:J l1tnf1111n 11li!n.W'Wt:Wu-:Ju~"~'lff11'Wn~:JJ~1-:J"l "' . . 
~ ' 

3) f!Uf)'Yl\Pl"U-:J iJoW'U-¥i'U'W11'1 80 1'1111-:J!:JJ\911 ~1'Wl'W 4 f!Uf) 
~ ~ 

4) ~umclm11~v-:J !~11n t1-:J111'111 8 11J t1-:J1M'uTI111 10 11J 

5) ff:JJ1'11M1-:Jrl1'111m!-:Jtn~1'Wl'W 4 tl'W 1.:Jt~rl1'111'1J11lltrll1-:Jt~~l'W1'W 24 1-:J • 

6) umv'li'11 300 nhni':JJ 

Q.> .d l.pl 
7) '11'WU'W11:JJ"-:J1'W'Yl1Wf1 !1'1111f1:JJm1'm "' . 

I I I I J/ 

8) 1fllU-:JoM-:J11'1fi~1JU1'1111~1'1-j'11" ~ 1f11U-:JoM-:JlJ1'11U n tn • 
...... 

3.1.2.3 11ln11 
Q.l I I I Q.l t/ I t Q.l t/ t a,.o Q.l 

1) U\9111'ff1'W1~'1111-:J'WU'W'W~\91UU:JJ'W'W~1'Yl1f11J 1:5 m 

2) f111 ~\PlfiUtl'Yl\91 mJ-:J mi-:Jfl Utl'Yl \91" U-:J!~'W 'ffU-:Jff'J'W "1 ~'11~ -:J rl1'111'1J 1 '*1~'W l H 'W U'W 

'ff1:JJnflilu-:Jtl'W111'11'111"~ ~'W !~ ri1'W ~'ffU-:Jt ~'W 11 u"-:J'11tY1rlTI111J 111'! nt~'W tm~'I11Ul'l1111i11:JJ'lf1~ 
.d .J .dQ.> Q.> dd ,f 9) q9J "' 

(fll'Wfllflf-l'W 'Jf)'Yl 5) CJf-:J1 '11 \9,! f-l"'Yl111'1'fffll'WflUf1'Yl\91" U-:J"tl'lHU~'W f11'WU\91 U-:Jf111 1 '11 'fffll'WfiUtl'Yl\Pl"U-:J:JJ 
~ ' 

~ tl'lHU:::fl ~1 Vflii-:J tl1J'fffi1'W f111 1~ V-:J'\JU-:J!f)fl \911 f) 11 'W 'lf'W 1J'Yl:JJlf1-¥i"!l'l 

3) f111if1~-:J'Yl\Pl"U-:J fl1V'\1~-:J111tlif1 tnviu-ul.i~'U~fl11J\911:JJf!Uf1'Yl\Pl"U-:J~1-:J"'j 11~1 ~-:J~:JJ 

~-:J'Yl\Pl"u-:J 1M'n1J !nl4'w:Wu-:Ju~"~n~:JJ n1'11'WI'11M'!n'Yl\Pl"u-:J 1 'W 2 r~un !~11Jm'l1n'l11u~-:J'Yl\Pl"u-:J . 
'lfU\91~'11~-:J ff1'W~1'11~U 1M't~1'1JU1'11 1 1'Yl\Pl"U-:J'lfU1'1~'ffU-:J 1!-:Jtf' 

n~:JJ'Yl\Pl"U-:J~ 1 1-H'u"1V'Ii'111~'WU1'11111fiv-:Jmh-:Jt~tJ1 lf1V1Mn'WUV1-:J1~:JJ~ 

f)~:JJ'Yl\Pl"U-:J~ 2 1-H' umv'li'11n'W UV1-:J1~:JJ~1'lf'W1~V1tl'WU":::&'ff1:JJ'I1'WU'UU:JJ"-:J1'W 1 'W tl\9111 • 

30% '\JU-:JU1:JJlfiW1'1111~n'W t~ (1'1111-:J~ 5) 
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' ' >I 

PI11Hn 5 U~lJlW 'H'W tl'Wt!lJ~\ll\.1 ""11-Yilff~lJ hf'ln-rilH~tl\1 (fli'lJ/11'1/l'W) 

1rlflouJJn,.,i 
-gn1rlou~ (tfiJ~l~) 

0-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

tMSJlW,,.,ft,.,USJD~l .... 
• 

(,h,umr~ nJPJJ1.) 

30 

1.5 

2.4 

3.7 

5.6 

7.4 

9.0 

9.6 

9.8 

4) fl111'11't~1'11U fl~lJ~ 1 ~~~~i'Ut!1'11U~~~u1~'WU1~lJ1W 7% 'ffl'Wfl~lJ~ 2 

u1~mw 20% "h'l1i'mh'Wu1::;flt~1J'm'l t.fl'll''W::;'\Jt~\lU~1tJ'Ii'111m::;M'Wti'WttlJ~'l1'Wtt""11'~ Hi 'W\91111\l 
' >I 

Vi 6 1nm11'11'm'l111l1''l~t~'lfl~m'l1ljt~'Wn'W~t~ m.l'lt~'W 2 ~11 "l u1fl~1'11i'111rivit~u~~'Wi'il~t~~ 

.flltl 1 'W L Hl~tl'W ~ 11~ ""tl\lff1'11 i'u \) fl l n'H ~ t1 l n1~ flt '*~lJ1911'Yi 1\l~ \) fl l n""1lJ11 m~ 1tl tlfl ~~ ""::; ~nfl 
' " Sl ' 

mt~um11m11nl~ (m'V'Imfll'l'WlflVi 6, 7 u~~ 8) l1\lu1-rim~t~\ln'Wmmti'lfi'Wm'I11H1fl1rivim1~ 

' ' 
PI11Hn 6 'ffl'WU';i::;f)t)1J'YI1\l 1n'll''W::;umv~1la~~'I1'Wti'WulJ~\j1'WVi1'*1'Wm1'YI11~tl\l (% 119lflu'l1'\l) . 

<!I 

fllllJ'll''W 9.2 11.8 

lu1~'W 7.0 56.0 

l'\JlJ'W 1.5 16.7 

l~tlttl 1.3 2.7 

~ 

1fl1 0.2 0.5 

NFE 81.0 12.0 

'V'I~\1\ll'W (kcaufi1~fli'lJ) 3,817 4,836 

l'l~ fl11 llfl 11::;lf 'il1fl-H' t!\1 u i} 'l!~ fl1 1 t11'1111 rl'1911 fltu::;lfl'l:l\91 1 ff1""191 { lJ '111l'Yit11~tlfJ11 ~ 1 1'll'1i1U 

"' o' ~ <; ~ 
11fi11~'11'\JtllJ~ 111t1: t~nfltJl m'V'I'W 

<u 
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5. '11 'W tl 'W!! 3J Cl ~ 1 'W ~ 1 -Ni 'W fl1 1 'V1 ~ Cl tl ~ '1-JI" 1 fl fl1 1! 'Vi 1 ~ .Ji1 v 3J Cl Cl' fl 1 1113J 11i i 'W ;; tl 3 .1.1.3 "' . 
..,;11)~ .... ~ ~ :~ ...;.9~ .... .:;d •d9~11J~ 

!l.Jtl t~'\1 'W tl'W!!l.JCln'Wl.J1!!Cl1Cl1fl~ 1V'W 11 tl'W!'V'Itl'Vll t '11'11'W tl'W !!l.JCl~1'W 111V \11fl'W 'W!fl'tJ!!'lH! 'tl~ t '11 t ~ 

111 mua'Vl v~'Yi V11CJV~'lh~m1'V1~ CJV~ trl vu~t.l 13J1t~'W m'\111 "ln.Yh i M'mii 'WCl'fll'YlCJ~mvu 1nm1 u 'If 
"' 

"' ... " 3.1.2.4 H11'U'UYIH'U8\fil 
• v 

'livl.JCJ-Yi~mnmJ~t~'W 2 ri1'W ~~u 
"' '"' ~ ,,. ... 

1) U1J'n'U1 &n'n\111.18..:1 
• v v 

1.1) 1T'WViflfl11t11~V'Wtt11CJ~l.J 1'11U m11'lltl~u~'1n~'Wt)jtln13J 3 1ntl1Jfl11ihrwwf (i M 
I j/ I I I I 

'1 oJ 3 'Jl~) i ~Vfl11i'~tJ1'11U fll'l1!)jtl!!~ l n11~ l oJvJv~u 1 fl !)jtl!13J.Wfl '1 oJ !!Cl~!)jtl~fl l n.Wnvvn i 'WU~ 
• v 

CJ~'lf~ 113J~~ ~1'W 1'W 1'W -Yiu~"l n~'Wt)jtl'lml1Jl.J111'l '1 "li'lltl'l!!~CJ~1tl1Jfl11 i111J'W''Wli' • • 
I I )I I 

Q.J & y l:l d Q.l i !J) ~ 1\t) '~ ~ d .. I y 
1.2) 1J'W'Ylfl'tltll.JCl'Yl!fW1fl1Jfl11 '11~Cl~Cl11'tltl~Ul.J tfl'Yi'W!l.Jtl'l'lf~'Yl 2 !!Cl~ 3 u1~fltl1JWJV "' . 

v 

~1'W l'W! ~~v'lf~ t.Jm'!! n! ~~~~CJ~'lf~ uCJ~f1113JCl'1m1t1 i 'W m1.Wnvvn'llv~uli"lnu~CJ~ n~l.J'Yl~CJV'l • • • ... ,.,~ ... 
2) gn IH'n\111.18-3 

J/ I I )I j/ 

1T'WVint.l1'11t!niPi'l'llV~Cln "lnmv o-s ~11~1..1 'tJV~'lf~-Yi 2 uCJ~ 3 i~vi~t.l1'11'11mt1mn~ t.A1 "' . . 
... "" 3.1.2.5 H111lft11::'H,8\fil 

tmv1Jt-YiV1Jf1113JU11fl~1'l'tltl'lfi1m ~v i~vi-N t- test (u1'ty, 2539) . 
... 0 "' . 

3.1.2.6 O'Ol'U'rl~ll'U'Unl1'rl~il8-3 
v v 

1 H !~ tl 'W !~ V~ l fl ~'W!ij tl~ 'tJ tl ~ ~h '!! fl ~ 1'W l ~1J fl 'Yl ~ Cl tl ~ U Cl ~ M tl~ 11 ~ 1J~ f11 1 fl Cl H fltU ~ 

tfl'hl111f!'1Cl'11 { l.J'I11l'YlV1~Vtl1JCJ11'lflil'U ~11JClt)jv~fl'~ t r1 tlltfltll11'Wi1111J ~~'111~v1Jm1'lfli1U • • 
3.1.2. 7 1::u::na1 1um1n~t:t8-3 

11Cllf13J 2545 i)~ ff~'111fll.J 2546 • 

3.2 m1ftn~n1ufhi1J-i·nJnmn'YPJ1n1 

mhm1~nmvvm~'W 2 ril'W fttl 1) fi113J~~~it'W'tltl~!fl'hlmm~iJ~vm1 i -N'I1'Wtl'WU3JCJ~1'W 
v • v 

ttl'W tll'\1 n '1 n~'W tijv~ UCJ ~ 2) 'Yl ~ Cl'tl1J m1 t'Yi 1::'11 'W tl'WU3JCJ~1'W" 1fll.J CJ ffm ~~ mtl'W tll'\1 n '1 n~'W "' . 
!)jtl~ i~vtfl£l1J';jfl'j 

"' " .l ... ' 1" "' !'I , 'A ... 3.2.1 ftl11Jftfll'tt'U'U8-31n'YPI1n1'ri1JPI8H11 Y'tt'U8'Uli1JQ-3l'U11J'U81'tt11 H'n\111.18-3 

.., -· " 3.2.1.1 lPIQIJ1::tJ-3ft 

l~ vf1fl'hl1fi113J ~ ~ t M 'W 11 Cl ~fi113J IOi' V~ flU 'tJ V 'llfl'hl111 m i 'W fl1 1 i oN'\1 'W V'W Ul.J M 1'W l tJ 'W tll'\111 
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... 'I ... 
3.2.1.2 fl181lll'l.flfUl &Unl1ftfl'M1 

" ' ' 
m1 ~fnmY1'Uil 1 ¢i\j, u'U 1~~ 'Vlt]EJ Ej Vitnrn'li'~ ,H11Jm':i v~lJf 1J'W 1191m':ilJ'I15~u'U 1~~ 1 Mli 

(Rogers tn'l~ Shoemaker, 1971) m'I.J f1J 1 oM~1lJn1Ju'W 1~ ~ f11':i'Vl~'ff~1J!'Vl fit 'U hv1 'U I ~'U 1~ 1lJn1J 

tnEJm ml91llJ 1linu 1~ tl':i ~1J1Jm1Vi wh{lJ (mf'W ~, 2532) m1 '*'ff~l~ m~1J u 'W 1~ ~ 1 'W m':iffflEJ 1 

1~viH:J~ ~v~t~'W~1nl'I1'W ~ m1 v~lJf1J'U~~lflEJI91':im t~'W~'Ju'I.J':i~'ff':i~ 1¢i'uri rvm m~ 1~fi1Jm1 
ffflEll ~l'U 1'U 'fflJl~fl 1 'U fl':i~1Jfl f1 U H~1'U 'I.J':i~~l fl~fl':i':ilJ'I1 ~fl'\J~~flf1t~~'U ':ilV l¢i'flf 1!~~'U 

fll':i ijiJty'l11!!lJ r~~i'U 1 'U ~lflJti tl~~fl'j !!rt~1li !'V'l1~'11 'U~'U!!lJrt~ i'W ~lfll,jrl ~fl'j tvl ~tJ1lJl!~'U ~1'111 'j 
" ln.W'Utjj~~ 

...... ... 
3.2.1.3 1!inl1ftfl'M1 

t '*1nm':i-ffwnEJru ~ 1fl!t1J1J'ff~1Jml.l'!Jmvil~ur~~'I.Jmmil~ (mfiH'W 1n '\J .) t~'Wtfl~~~jj~ 1 'W 

d 'J) I _3-l 'J) d "' "' .f 
f11':i !fl1J':i 11J':i1lJ'\J~lJrt ~1flflrllJ!1Jl'l1lJ1V 'I.J':i~fl~1J~1ti'I.J':i~!~'U'I1rtfl ~~'U "' . 

" 
2) ,J'~l,jrt.W'Wil'W'\J~~n~m11mh~ 1¢i'uri ~1~ t'V'lfl' 1~fi1Jfll':iffflEJl ~1'U1'W'ffm~n 

~l'U'J'UU':i ~~l'U cllfi1Jfl1llJL'Ylfltu'\J~~n~m':ilJ ':iltll¢i' rh t '*~ltl t 'Uflf1t~~'U till'11lJltlf11':i Y-Jtii91'U~~ 
u 

" 
flf 1!5 ~ 'U fl 11lJ~ fl'JllJ t'li' 1 h Uri~ fl 11lJ ~ ~~ fll':il '*'11 'U ~'UUlJ rt~i'U!~'U fll'l11':i l n.Wwjj~~'\J~~ 

"' 

I 'JJ Jl 'JJ I Sl 
~ .. I d. .e:. & G1 .c::l \1] I~ ,:!J G) d,d, d. 'j) d. 'j) 

3) IJ\lJ'I1lfJIJ'ffnfl 'Vl tfl~'\J'U fl1Jf11':i trt v~ 'fl'Vi'UtlJ~~ ''U 1~ 1J1J'VllJf11':i trt v~~m '\J~~ur~ ~'\J ~ 
r/ Sl ..r::::t. d I ~d Ql 

~ 1n~ '\J~~ '11'\.J ~'U U rt~ UlJ rt ~ i'U 1 'U ~1 ':i lJ til tl~ ~m fl 1llJfl ~ 1'11 'U 191 ~ 11i f11 ':i L'V'll~ '11 'U ~'U UlJrt ~1'U U rt~ f11 ':i 

" 
il1m t '*!~'U ~1'1111 1 n.W'Utjj~~'\J~~!flEJI91':im 

-· ..l.c 3.2.1.4 'U1~Vlfl1'nftfl'M1 
1 -~ ~lf!!i ~ ~ ~ 'j) ;f d. I .J ~ ~ o' 

fl'llJLlJ 1'11lJ1V'Vl fl'flEJ 1m ~'U fl ~ tflEJ 1911 m f;!Lrt v~ ~m u rt~lJ I fl'Vi'UtlJ ~~ tll'U ~~fi'!J ':i~fl~1J 1 'W 

'j~1J1Jf11':iY-Jtil91t~v1n'W1'U~l1Jr~ 1'V'li1'11lli illtfl~111'W'lfn11J ~~'111~~1Jr~':il'lflilil ~l'U'J'U 20 11v 
u • 

" 
2535) !lrt~ ~~~vi ml' fl1J lJ'I111'Vl til~ ti~1Jml'lfli lil Vill ,r 'ff~~ ',)f)~ ~f11'j~flEJ1 "' . 

3.2.1.5 anwon1um-,tJ-,~&ijuNam-,ueu1t.J,e-3&n'Mft1n1 

flU 1~ Y-lrt t~V l '*fi 1191 ~1J~tflEJ 1911 fl ':ifl"lJ ~ 1~V1~ij~ ~U'U 1~ ~flU 1 '*'11'\.J ~'U Ul.lrt~ i'U ~~ 'U • 

"' lSI 3.2.1.6 nl11,ft11~'t'1,81JQ 
' ~ " 

1 <M'ffil~h~~'V'ln ru 1t.W~~nmvi1~~nEJru~'\JtN~11Jrt 1 'V'ln1 '11~ ur~~'li'~l.J".W'Wil'W'U~~n~lJ~1 
' 

~til~ 
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'l~f11m~t1 Yl~tl U(l~ Chi-square ('il~ty, 2539) L~V~qUf11ll.Jfl~Llh.J~V~Lfl1:JI'l'H1'H1~l.Jrl1 
" mh~ 1 'U fll1 1 i''I1'W V'UUlJ(l~i'Wttl'Wm'l1l1 tnTI'WijjV~ 

3.2.1.7 1~u~ncn1um1fimn 
"' o' ~ 

fJl.lflTW'U1i 2546 m YH)l:J.fllfll.J 2546 

... 4 !'I :II'" 4 ~ 
3.2.2.m1nflt:nn.Jm1l'Wl::,uouut~a-31U\lln1Jaqn1l'W81uU81,11an-wuat~o-3afltlln'l!lft1n1 

... -• ' 3.2.2.1 1ftQ1J1Z1:1'-3ft 
I I I )I S/ 

LTivf1n·m1h :5'v·vhtl'UI~tl'U, ~~t)fll'jtJl'l1 'Utl'UUlJ(l~i'Ul.Jl1 i't~tl~, nTI'U!jjtl~~tl~!fl'hl\Pl'jf)'j 
...... ... 

3.2.2.2 1!in11ftfl'l!l1 
' 

'Yl~(ltl~!'l'll~'I1'U tl'UUlJ(l.:Ji'W 'illfll.J(l'ffm 1 'U~l{m!1l.lfi'1Hfl'hll'l1m ~l'U 1'U 4 1lt1 .Yiiif11l:JJ "' . 

' .c:u:::t~ cv $1 '19) cv ~ QJ 

11i'Yl 1 L'l'll~'I1'WV'WU:JJ(ln'W~1vm1 'lffll'lf'W~ (fl~(l~l.J~'I'lm'ffl'lfl) 1V~1U'l;Jmrm 

in~ 2 L'l'll~'I1'UV'UUl.Jl:l~i'U l~t.Ji~'l ~.fll'lf'U~1V~~Ul.Ji:l'ffm'11~Vl'ff~L'I'll~ "' . . 
' " " 

fll'j L'l'll~'l1 'U V'U Ul.J M i'W 'ill fll.J (1 'ffmYi i ~'Yl ~(1 tl~ -n'~ 'fftl~ ln U fi' ~til Vfl:JJ l 'illm l tl~ l'U fll 1 'Yl U "' . 
.J ?t ~d d d .d o i .. J o' I Ql 

'Yl1'U!Vfl'ff11 9f~L1J'U 11i'Yll.Jfl1l:JJ!'I1 :J.Jl~'ffl.JLW~ 'ffll.Jl'j fi'Yl 'il~'U l:JJ l'Yl~ 'fftlU 'U Til 1l.J1 1:JJflU!fl1:J 1'11 m 

' " " ,~ cilHltJ U(l~l.Jl~'U' 2530) !Utl~'illfl-n'~'ffv~11iihi'WI'ltl'U l~cJfU~V'U Lfl1:JI')'jf)'jUl'il~'ffll.Jl'jfi'Yil ,~ 

3.2.2.3 n11l'WlZ,'U8'UUlli:I-31''U ~fltlln'l!lft1n1 

1) tl'l'1 t~l.li'ff~VUfl1ru tl1:5' t1 !~ :5'~'11lVUfl1ru~ ~11tl'U 'l 'U fll1'Yl~(1V~ 'l 'li'tiutn'hll'l 1fl1~V 
q q OJ q 

Q,/ ~ Jt 'lv'l o Q.l ' ltJ : cv .d ~~ "' 
fl~(l~m'l'lm'ffl'lflL'WV 'lf 'Wfll1'Yl~(ltJ~'ill'U1'U1ltJ(1~ 4 V'U U(l~l'll~ltl t'U(1V'U'Ul'I1'Ufl'I1'U~fl (lf)'jl.J 

. ' " 
2) tll'l1 'U ~ 'lli'tfll:JI')'jf)'j !~'U H'j 'JU'j'Jl.J].J(l(l'f)'j 'l 'U l'ltl'U!~l~tl~ i'W Yi'Yl ~(1 fl~ 'illfltJ 'UtJ ll.Jl 'l ri 

"' "' . 
I I S/ I 

1'Wm'lf'U~'jv~~u111~mw 20 Fni:ln~l.l m~m.!mrm'lli'l1'1u(1~~~mh1'Wmru'Yil.J(l"lm11u11l.lm 

!~uM'~tn'WtU 

I Jl I Jl 

'11'WV'WUlJ(l~i'Wtwdi'I1'WV'WUlJ(l~i'W! 11t'Yl1'Wu1nw Yi1M'm'l111~v.:~ tnTI'Wtjjv'l '11~v1-*'l'l~19i'm1'l 

'11'\.J v'Uul.Jl:l'li'Uu(l~Lfl'l:ll.J(l"lm 1111 'Yl1 'Uu1nw i M'mm1 1 n 
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3.2.2.4 lflWGJJ1um·nh::ailuNam1UD1.J111"ll8~1fl'Yfl1n1 

nT:i1~J:-mm':i veJ:ui'u 'l 'W 1~~umnJ1 1 lhJ5u~'l11eJm':iu1u'U 1fi~ 1 1hJru 'l '* 1~ll1tl~Clf11'.i 
' ~ 

'YI~Cl eJ~ll'l1~'11'U eJ'UUll'l~ 1'W ll1tlll'l Cl'm 'U eJ~ltlEJ l'l':i m iii lll'YI~Cl eJ~ 1 ~v'l! u~ 1'U l'U fli' ~ 'l 'U m1 ll'l1~ ., . 
'11 'W eJ 'W !Ill Cl ~ 1 'W lJ 11 ~ 'U I tl Wen tl1 ':i 1.J ':i ~ llJ 'W 1'1111 'YI t) 1:1 ~ tl1 ':i tl eJ lJ f lJ 'U 11'1 tl ':i ':i lJ 'U tJ ~ Rogers II Cl ~ 

Shoemaker (1971) illlfllJ':i~v~nm~Hl~tlfl1'11'U~mv'l'Wnm 3 l~eJ'U ., 
"' JSI 3.2.2.5 nl111fl1l::'H"U8\JD 

'l i'tYi'i ~~.;~l'l '.i '.i ru 11 ~eJ tl'':i u m ':i em:u i' u 'U eJ~ ltlEJ 1'1 'J m • 

d & 
ll'Ulflll 2546 tl~ l'lt)EJfllflll 2546 
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.J unn4 

Nam1An~nua~oihh1t1 

r-mm1~nmtttl·HHlmtl'W 2 d1'W 'lh~nv'U¢l'";w 1) fl11'Yl~~ti~~.Yhi'Wrh{:JJ11'1Jm1~Hltl~ 

u~~rrvnlfiu~m1n~l~ fltu~!f1£J\9l'jfl'l'ffl'l1 mn1'YlEJl'Cl'EJ'Q'Uml'lf'!iTw u~~ 2) nn~n'hllh:JJn'U 
' , 

tf1£JI'l1mi'WI'll'U~ 1Tinimli 'Bltnml~'W'lf111'U .u~Mi'~'Q'Uml'lf'!ili:i 1~EJihlEJ~~~tlEJ~ fl~i:i 

4.1 m1n~ao~1u~,.;,_.,,7Jnn~ao~ 

4.1.1 n11n~i:l8~l'nl~'t'IU8Ull\li:l~lU.:llfl'Ji:lt:{fl11.h~Uln9iHC) 
"' .I ' .J.I liJ.I~ d 

H~fll'j !'Y'll~l1 'W tl'Wtt:JJ~~'d'W 'illf1~~"!f1lU1~!fl'Yl\9ll~<'j CJf~U 'j~f)tl'U ! U~'JEJ ~~'illf1"!f1l !~f) 

:JJ~ 'illf1'ffm '\l'W 'ffm 'VivmJ'W'W £ u ~~ :JJ~ 'ffm 'Yl nu 1~ !fl'Yl1 1:JJ n'W 'Y'l'U llH~ Hi'll'll1'W ti'W!!:JJ~~i''W 'ff~ ~ cu q q q q cuq q 

\1] ~ i ~ ~ di ""'1 "' i ' d ~ d 
!'Y'll~ ~~ 'illf1 m1 'lf:JJ ~'ffm 1m ~l1 'W ~ n 1 ~ m :JJ 'W n ~ :JJ'Yl!'Y'll~~ 1EJ:JJ ~ 'ffm ~~ m!~~:JJ ~'ffm 1 1:JJ 'Yl n 

'\IQ q cuq cuq q 

.I "' ' i 9) £:1. (LJ ~ ~<r Q.J ~c:r Q.l ,J I 

Ul~!fl'Yl :JJfll f)~!flEJ~f)'W fltl 0.34 f) !'C'lf1'j:JJ tt~:::: 0.33 f) !'C'lf1'j:JJ CJf~:JJlf)f)")l (P<0.05) 'H'Wfl'W 

tt:JJ ~ ~ i''W 'ff~~ t'Y'll~ 1 ¢)'ill n:JJ'C'l 'ffm '\1 'W ~ ii ri wvhn'U 0.23 fih n i'll u 'C'l ~ :JJ 'C'l 'illf1 'ffm'Vivmi 'W'W £ 0.13 cu q q cu q q 

'i~EJ::::nmi'Wnnt'Y'll~'H'Wti'W (i''W) 

~ di ~ 
~~"!f1llll1~'Yl 'lft'Y'll~l1'Wtl'W (f1f1.) 

~ ... 
~'C'lu l1~t'H ~ tl'illm'Y'll:t:l1'W ti'W (nn.) 

" l1'W tl'W !!:JJ~~l'W 'ff~'l1~'H:JJ~ (f1f1.) 

'H'W tl'W!!:JJ~~ l'W 'ff~ (f1f1./:JJ~ 'fff)'j "' . 
~ di ~ 

!!l1~'Yl 'lf!'Y'll~ 1 f1f1.) 
. . 

.. 
t:{fl1li:lfl 

5 

1.29±0.10ns 

0.49±0.06. 

0.43±0.01 a 

0.34±0.03 a 

' '"' J 
t:{fl11U 'n8U\I'nU!j 

5 5 

1.26±0.20 ns 1.45±0.20 ns 

0. 72±0.08 a b 1.03±0.11 c 

0.27±0.04 b 0.18±0.03 c 

0.23±0.05 b 0.13±0.01 c 

abcoGJ 1 .c::i ..:::! Ql~l Q,, ~d r cv 
' ' fl1 f1'U 'U'W fll! \W EJ!!fl 1!~W1f1'W 'Yl\911~ f1'W 'H:IJlEJfl~ :JJ fl'dl:JJ !!l'lf1\9ll~f1'W (P<0.05) 

ns ~filfl'U'U'Wfll!Q ~EJ!!fi'J!~EJ'Jfl'W lliiif11l:JJ!!\9lf)~l~fl'W 

1'l'-11Jnth~mn 

5 

1.32±0.1 0 ns 

0.63±0.03 ab 

0.44±0.02 a 

0.33±0.01 a 

~d Vd )lr cv liJ!Y 
'illf)f'l~ f)l'j 'Yl~~tl'l fl 'j ~'W !! 'ff~~ i l1 !l1'W 1 ~1ll1 'W fl'W!t:JJ~~J'U 'ffl:JJl'jfi!'Y'll~ ! ~ 'illf1~~ "!f11l'J f) 

u 1:::: !fl 'Y1 u~ ~'C'l ~i'!l'l 'H 'W fl 'W !!:JJM i'u ~ 1 ¢) f u 'illf1fl11 !'Y'll:::: ¢) 1fl:JJ 'C'l ffm ~~ nu ~:::: :IJ~ ffm 1 1:JJ 'Yl nu 'l:::: !fl'Yl cu "4 cu 1114 q 
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I i/ ~ I I 

'il~nmnn1l Vi1~'illmHH1'm'lluml~~mvitJmJ~u£ '11~u~mVi1~m'il!UtJ~'illtl ri1u1h~ntJuY11~ 
CIJ q q q q 

1fl'l5U~ (l'llll~~8) il'lm~'V'll~ hh~U!![;l~l'IJUULUlJ[;l~m!~tl!![;l~lJ[;l~tlJ':i1lJi1tlth~!fli1Lml'!~V~ 
CIJ q CIJ q q 

nu (18.5, 5.6 U[;l~ 16.9, 5.3% ll'ltl!!M~) u~n~~tlllU~mw 1fl'l5U~~mu:u[;l~tl'j'IJU!![;l~lJ[;l~tl'jvitJ 
q <U CIJ q q CIJ q 

IQ.I t/ .J Q.l ') d 0 Cl.l I .<:::!o 

!llJ'V'lU~ (15.9, 3.3 !l'Cl~ 15.2, 2.9%) Clf~':i~l'llJ tfl'l!'U~'il~lJfl1llJ'i'l'lfl(\!\9leltll':i!'il':ity'\Hl~'Y!UeJU 

' Q.J I I Q.l d 9} 4' d I 3) 

l!JJ'Cl~ 1U ':i~V~\911~"1 !'V'l ':il~1l'YI U eJU!llJ'Cl~1U lJ fl1l:JJ l'lel~ tll':i tfl'l!'U ~i'lfleJU 'Ul~~ ~ (Bull !l'Cl~Xu, 

1995) tl~l1flel 1 u tll'YI u~ n t1h~tH~uri1u th~tlelll :JJltltlll 20% 'ii~Vh 1M' I'11'Y! u eJU!l:JJ'i'l~ l'U 

l'il~tu1~u 11'lmnn1l 70 iJi1ni'wl'l111'u 'H~eJnfl1llJVl1'1leJ~ihl'11u':i~mw 1.6 iJi1t:ul'l':i/l'1111'u u~ 
u 

o1nhh~u1um'Yil':i~1n11 12% 'YitJeJuu:u'Cl~1um'il'il~nm':it'il~t"lJIViv~1tJ[;l~ so iJi1ni'wl'11 'YI~eJ 

nfl11lJV11U':i~lJ1W 1.0 iJi1!lJ\9l':i /l'11 /lU (Gillott, 1991) ~1!'H\9l~'YI'UeJ'U!!lJ[;l~lUnfl1llJ~eJ~tl1':i 
q 

tfl'l!'U~~~ ntdeJ~lJl'illtl~el~tJl'Cl'l':itll'Hl':i 1 U!~ ~tll':i!'il~t\J!~lJ t\91'\Jel~~l~tllV !'V'l':il~!!lJ~~1un1~'il':i 
~ u 

~ ~ 

~11'1~14"1 ~'lf1~eJl~!Ylv~uf112-14 l'urvhuu (Service, 1996) UeJtl'illtl'il~tJl'e:ll'Hu1u'l~'ltJnu 

t'il~t"lJ~~u 11'1 ttll1'Yiu el'U!!:JJ~~-ruv~ 'il~~eJ~ul~l':iell'YI l':i ri1u'Y! ci~ 1 utnutil'U'V'l~~~lu ~~~:JJ 111 ~ 
-I 1 "i ~ Q.l d' ..lt 9) I Q.l d Q.l 

lJ':i~ V'l5U 'Utll':i~lJ'V'lU~!lJel!'IJ1~nv~\9l1!\9llJ1V (Hogsette,1996 !l'Cl::; Bull !l~~ Xu,1995) !'V'l':il~ 

Jt Q.ldt ~ e:!toG)9J~ 9)1 Q.ld<l.IQ.I Q.l 9) 

!U tl~ 'illtl!l:JJ~~ 1U :JJ'l51~~U "1 'il~ i'll t 'Y! !lJel!'Ul~':i ~ v::;\91 1!\9llJ1V1'U !! ':itl!!lJ~~1U!'V'lrl'rj'il~~llJl':i tl N~lJ 

"" <O'liJ 5I "" "" " liJ •llj 5I 'I "" liJ 5/"-' "" "" 'V'lUli !\91 !!~::;!'V'lfl'!lJVtll'il'il~N~lJ'V'l'U1i1l~ t'IJ tl'lfllV tU 1-3 1'U 'Y!ltl tl'l':illtll'Y!l':i!'V'lf.I~'V'lel!!~~:JJ'Cl'fll'V'l • • 
5I 

!!1\9l~tllJ!'HlJl~~lJ (Chapman, 1982) 

' PJnHn s ri1'UUl::;ntJu tfl'l!''U~lJ~~mntJ'U!!~~'YI~~~'V'll~'H'UtJuu:u~~-Ju (% 11'ltJuli'~) 
'" q q 

lmsu:: " ' 
,..., J 

111.17Jm.h::Lnn 1{fl1111fl 1{fl1'Ytl ft8U1Jftti1J 

' .... ' .... ' .... ' .... 
fl8U 'H11.:J fl8U 'H11.:J fl8U 'H11.:J fl8U 'H11.:J 

<!! 

fl1llJ'l5'U 11.1 13.9 10.6 14.9 9.9 10.8 10.8 10.2 

iu':i~u 18.5 14.7 15.9 13.8 15.2 14.1 16.9 14.1 

1'1l:iJU 5.6 2.2 3.3 1.3 2.9 2.4 5.3 1.1 

tta'lv 12.8 13.7 11.4 12.1 11.2 11.7 10.6 15.4 

5I 
!m 3.9 4.6 2.9 3.1 2.5 3.1 3.3 3.2 

NFE 51.9 49.1 44.1 45.2 41.7 42.1 46.9 44.0 
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1 '9" j} <Cl..:::S I .d f1' Gt 
""llJ 11 1~ nUU'Yl1'l 1.fl'll'lJ~ ~ lfllli Proximate analysis 'V'iU 11n11 t11mJlJ u 11"''ltl'lf1111 ~ nuumv 1 lJ 

n~:JJI'i1'l'1 iim1:JJu~ml'i1-:Jnu 1~ml!'V'i1~fi11L11~vumJ"''l'I.IU'lL111~lJ11"'~1'1.1l!lJ 1ul,JmlmL~mm~ 

:JJ"' ~ 1 nffm 1 l:JJ vm 111 ~t.n 'Yl ~ ij nn t11 ~ trlJ 11 11"' 'lt11 m n n11U'l fi'11 1 ~ n uu m tr 1u '1.1 U'l :JJ "'ffm 'l.llJ 1m~ 
'U q q cu q q 

' " tt:JJ"''lilJ]jl111~lJ111::::JJltu 18.5% 11"'::: 16.9% i~Q11M'l t:Wuilu~1!fll':it'V'i1:::'11'1Hl'UU:JJ"'\Ill.HJ\Ifl\l 

milu 1111~'Wrrhnu 14.7 u"'~ 14.1% ('111u"'~"''l11n:mru 20.5 1m~ 16.6%) "h'Wt'l.ll!'Uf1u'Ut'V'i1 ~ 
" CV Q.l I 1 Cl.l CV 'j/ 1 Q.l Q.l 3/ Q.J 

'\1'Uti'U11:JJ"'\Il'U'Yl\lfftl\lfi"':JJt'Yl1fi1J 5.6 11"'::: 5.3% ll'lfl11'\1\l 111'1'\1"'\lt'V'i1:::'11lJU'U11:JJ"'\Il'Utmltr\lfl\l • • 
" milu 1'1.1l1'W1'W:JJ"'ffm-n\lffU'ln~mrhnu 2.2 11"'::: 1.1% ('111u"'~"''~ 60.7 11"'~ 79.2%) 1'11:JJihfl'u 111'1 ., . . 

l,J"'~1n~m'\I'W11"'~~mviu11ll~u{~ij1111~'Unuw'V'i1~'11'UUlJ11:JJ"''~i'Wrrhnu 15.2, 15.9% 11"' ~ ij 1 '1.1 

" lJ'U 2.9, 3.3% ll'lflttM\1 '11~'liY'Wff~fll':iL'V'i1~'11'UU'U11:JJrl'll'UfJ\Ifl\liil111~lJ 13.8% Uri~ 14.1% (rl~ • • 

' ' " , , 
t:W u.W ~1 1 w 1tl\l :JJ r~ ffm -vim i1 u ~ 1 n n11 1 i't ~ lJ 11'1 fl ~ UL'V'i 1~ 11 'U uu 11:JJ"' 'll'U f1 i' 'l i1 'Vi u 11111 ., . . 

11Ufi:JJrlffmL~n (0.49 n1r~ni':JJ) ttri::::JJr~ffm'Yln111:::t.n'Yl':il:JJfl'U (0.63 nhni':JJ) ~:::milm!utrn11 <u q cu q q 

" " ' :JJr~ffm'I.I'U (0.72 fi1r~ni':JJ) 11ri~:JJr~ffmviuull~'W£ (1.03 fihni':JJ) -n\lutll~:::n'1u-:Jm~1n:JJr~ffm 
cuq q cuq q cuq 

tl1'111':it~m~tr 50-70 iJiini':JJII'i'lli'W (Gillott, 1991) ~\I~U'I1i'mm1'111u:JJr~ffmt~:JJI'l1:JJL11~ltr ., . 
" " 

r-wnn 1i'l,Jr~~m111~Ul'Yll'i1'1'1 t~'W 11'1Q~Ut'V'i1~'11'UU'UU1f~'liufli''li1 11ff~'11 M'n1'W 1~11 

11rlffm'Yl n111 ~t.n'Yl ff1:JJl':ifltYn:::'l1 'U U'U 111frl\ll'U 1~ 1 ~trlfrl ffm t~n'\11 U:JJ"' ffm'Yln111 :::t.n'Yl 1 111n'W q,rq q cuq cuq q 

~~ 1 l1 vw Hi11'1'11'U U'U111frl\ll'W1tr~~r~~11~111tul,J"' ~mr~\11~mnn11l,Jrl~m'\I'WUrl~l,J~~mviuull~'U ,f 
11lf Hrl Hiil'l '11 'U U 'U 111frl \ll'U ~ 1 ~ ~ 1fi fi1 ':i'Yl ~ r1 U\lif ~:::ijfll111111'1 nl'i 1\1 fl'U 1111'111111 1 :::t.n 'Yl 11 r1 ~~ 111'1.1 U \1 

l,J r~ ~m 11~ UV1\11 1~1'1111 m11-J 1Hrlfll':i 'Yl~ r~u\lif11111i' u 1 i'rl111 i'u Lfil:ll'l m1 1 'W 'll''U u 'Yl~ tl1~~ ii 
fl 11:JJt~'U 1111~ mn~ ff~ ~u nn 1 i'11r~ ffm'Ylm~tr::: Hff11fllJt~ut'V'i1:::'11lJ U'U 1111 r!'lllJ td u\1 ~1n 

q cu q q 

" Lnl:ll'l 1m 1 'U 'll''U 1J'Yl ~~L~tr\1 ~m ~1'U l'ULYl tr\lt~ m! tltr111'iij~m'l1mtr11 ':i~L.fl'Yl1 'U vh{ :JJL~ trlfl'U ( ff1U n 

\11'U1ff':il:lifl~fil)Lfil:JI'l) ' 2541) 

-· .. .. .. " '" .. 4 ... " ' ... u .. 4.1.llJ1::D'tlllllftfl11NQfi'U8~ &nft'UI1JfJ~I1JfUG'11JUQ: 11JIG'11J'H'UfJ'UU1JQ~l'U&'UfJ1'H11 

: u u 11 ,,. .. .. " .. 
4.1.2.1 'Ul'H'Uftfll'UfJ~U1J ftft'UI1JfJ~UQ:ft111'HNQNQfl 

5} d 0 ~ tl J} .d : Q.l CV 1\q I~ ~ 
'1.1 till "''Yl'U 111111m 1~ 1111 1~ fiti1J~ ltl fil':i 111 rltr'U U 1lr1\l 'U 1'11 'U fil'l 1'1.1 U\1 1111 l fi'VfU L:JJ U\1 3 1\1 ., 

" " 
'j ti1Jfil'jff1J~'U i ffl'U':i::: tr~M 1\11~'1111\I'JI~ fil'j 1M Hr!Hill'l L 'li'I.IU\11111 L nViw:Wu\111~::11 1'\1Uf11Pi1'1.1tl\l 

jl I f Jl J/ jl I 

\lnlnYi'Wt:Wu-:J 1tm1::'l1.u'ul,l"''Yi1~~1nnn1M'I'Ii'JI~'Yi 2 u"'~ 3 rrht!'U l1-:Jurun\l'il1nulllnnu'U 
'J} .d 0 1'1 'I 'J} Q \li I <k .1 .., 'I 'J} "' .d.ct ''I 

'\1lJ1'Yl~~'U1111'Yl~"'fl\IU~ !'U':i~tr:: !'11H"'H"'I'll'l.l CJf\lmV'li'UfiHI'l1J.flltr !l'lfil':i'il~fil'n'l~ Ul'l!'UfiU 
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3J SJ jl I iJ I 

f'H'1 m 5 ~hn:ll'YllJ -;h thrn! n~ l'U fl-mli 1 ri.Wu 1i1 fl.:n1'1 -crfl\1 n~ ll1~ ll~tJ 'illm~ v::; 1~ ml'fH'1 fl \1 • 
I I I )I 

1il"Vi11'1~'ll'flli 1 U(l~'b'fl~fl"l 1u 1flvn~llli1li1-cr~m1tJfltJUlf(l\11uihhl·n!n~lU"Vvn11 (P<0.05) • • • 
I I J/ I 

n~ ll li 1-cr~ll ;{ ltl'l1tJ fltJ Ull (l\11tJ iu 'YI m::; v::; li V11m5i1u Yi mhwu n (fl151\lli 9) 1 fl EJ'j tJ mJ lJ f11'j . . "' 
I )I J/ I 'iJ 

11.J~ vuu tJ(l\1 u 111ir n~l'U fl\111ll 1 ril1 \1-crfl\1 n~ lJ 'il::;11:lu I tJiu VlltJfl\11~ wH)tJ (m'Vili 6) flfl u 111 tT n~ 1 • 
' ' " 

ti1flt~lli4fll ~1umnt~~(lfl fi\11.J'J'::::li1W 7.2-7 A% 11fl~'i4flflflfl'il~ flflfi\IU'J'~lllW 15.5-15.9% 'Ufl\lu 1 

' " 
11 tT n~ -;al1 '011\1 1 ~vl fl\lm fl'Ufl\l'b'fl u flm 1nir u u ~1m5 1 -cr~ll'l1tJ fltJUlf(l\11u 11:lu m1115 V''lij f'·lflVll • 

" ' 1 M'uli1ri.Wu1i1fl'lf1~1Jll1l1\l 1 ~'b'fl~V 1 1.Jt1ln11n~llYi 1;)f1lumv'li'11tYiv'lvv1\11~tllU5::::mru 4-5 . . 
1u (P<O.OS) 

' " " 
fi11Hn 9 Ul11Ufl~l'Ufl\IUlllnoWtJ1i1V\I (nfll!~l) tt~fl~5::;t1~'Ufl\lf115iM'r-mHil~ 

,oU1A 
I 

IIJJ,tl ' .... " 'V1..:!11tll 11JJfi'U 
..l ' 
'rl &..:~nAae..:~ (Pl1) (n1WP1'1) 

n.n. 2545 

11i1-cr~lJ'I1lJfllJ 

t-cr~lJ'I1lJfllJ 

10 1,836±52 

10 1 ,850±67 ns 

1 fl.tl.-!i.tl. 2545 

11it-cr~ll'l1lJtllJ 10 

1-cr~lJ'\1'\.JfllJ 10 

2 JJ.tl.-IJJ.£1. 2546 

11it-cr~lJ'I1lJtllJ 8 

1-cr~lJ'I1lJfllJ 9 

3 ~.tl.-D'.tl. 2546 

!lit-cr~lJ'I1lJfllJ 7 

!-cr~lJ'I1lJVlJ 6 

o<S .,; 

± '11lJltlfl\l fl11lJflfll~lflfleJlJll1~5!1lJ (SE) 

& " "1 •"1 " "' o<S - '11lJ1tlfl\l '\Jtllq!fl llJ lf'I1JlJ'Ylfl 

1H,oU fln,.U flneen 

(n1WP1'1) (n1JJ/Pl1) (n1JJ/Pll) 

1,845±49 1,713±33 1,539±26 

. 1,800±32 
. 

1,628±25 
. 

1,930±44 

1,871±61 1,734±31 1,580±24 

2,136±49 
. 1,973±42 

. 
1,831±17 

. 

1,890±33 1,750±23 1,601±31 

. . 1,992±34 
. 

1,870±20 
. 

2,157±61 

I 
1Z£1Zf!H'U8..:!1A 

,.J (lWPl1) 

81±3 

76±2" 

75±3 . 
71±2 
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20 

15 
(""' 

~6: 
c 

~;I 
10 ::;:: 

Olo;I 7.4 7.2 

~ 0 

5 

I j,l sJ I I I j/ 

nn'tn 6 'lhrn!nl'l1'UB ,mli1fi.Wut:WB.:JVi~wnNt:Wm~lJV1n1'\iu~~V1nBBfl (% 'UB.:J'i-ll 

M'IT fll'l1trlfl11-:J l 'tioWfJ.:JU 'Jfl'Ufl.:J'lf~) ~~~f1Jflll11'j~l.:Jtl'W • 

I I 'jl J/ I I 

m 'j Vi u:J.i 1 fi milJ Vi 1 ~ i'1J l1 'U B'U !1lJ r!.:J i'u lJUll1 'IT nl'l 1r1 .:J n·:h't! 'U ru fl.:J 'illfll ~ i' 1J flll11 'j Vi JJmu . .. . 
' v v 

nwl~fl ·;hnri:!JVi t~i'1Jm 'Wl~tlmv'li'l'lflfh.:Jt~tn ft'l'U fll'j~~~.:J'Ut>.:JU1l1 'IT nl'l1ulit nl9i'.:Ju~11-:J l '\i • 
I )/ I " 

.W fl.:J u 'j fl~ .:Jt:W BV1 flfl Bntl 'j ~mru 15-16% 'UB.:JUlM 'IT nl'l11:W B11-:J 1 '\i.W B.:JU 'j fl'U B.:J'Jt~'t! u !V'U!'W'jl~ 
I )I 1 I 

'Utu~Vil'1n I '\imj't!uuli!fi 'il~ i '*nm-ffTw i munn 1'\i ~.:Jvh h1'nmVi'ii~Mlml1l'jt!flvr~.:J i 'U'Utu~Viv.:J 
.. u 

v v ' 
fl.:J~ fl.:J i '*VI €1-:J .:Jl'U ft1'U i l1 W 'illflflll11';iffll1 f 1Jfll'jf1flt '\i -.1-:JU u:J.itfifi 'il~fl€11JlJ111-:J l '\ii 'U 'lf~ ~fll U 

u • 

J u ~ t>.:J ]J J 1M 'IT nl'l 11 vht~ lJ M1 Bm n n-l1Jm 'IT nl'l 11rlB11-:J 1 '\i.W B.:J u 'j fl'U B.:J'lf~ fi B'U ~ .:J fft>~ fl-c)' fl.:J n1J • 

d I & 0 i j/.ct <I <V <I d .J .fll'W ~ fl11 'ii.:J'Yil l1lJfl11lJ fflJ\j'jtu 'W'U 1i! 'j 1'\J'U 
Sl Sl 1 , 

-ff1u fll'j i -.1' ~r~ ~~\PI 'U B.:Ju:J.i 1 fi.Wut:Wu.:J-.1-:J fffNflrilJ I:J.i JJfl'lllJ Ul'l n~ 1-:J ti'u (l'ln 1-:Jli 1 o) -.1-:J . 
v 

~l'U'l'U 1'\i~u'li~ u1m!n !.Uu~r~~'li~ ur~~m1lJrY1lJ1'Hl iunwwnuun'Uu.:Ju:J.ilfi 
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I >' ' 

Pll1Hn 10 fll'j i 11' H(l HiJI'l'lHl~mJtn~'UllJV~ i 'W nrilllll'ff~lJU(l::; t~tff~lll1'W V'WUlJ(l~l'Wtfl'W 'eJlln'j • 

\i1-u1-u,.U Jnntn,,; -rlneen thm.1~n~n-u,R' 

<na-t~~A) <n1t~h'la.:i) <na-t~~A) <n1wP11tl'-u) 

tl.fl.-ltl.tl. 2546 

~~1 'ff~lll1 'W V'WUlJ (1~ l'W 

1 'ff~l!'t'l 'W V'WlllJ(l~l'W 

'fi.fl.-Q'.fl. 2546 

ili 1 'ff~lJ'I1 'W V'WlllJ(l~ l'W 

l'ff~l1'11'W V'WUlJMl'W 

8 

9 

7 

6 

11.6±0.6 47.6±0.5 9.0±0.5 

1 0.2±0. 7 ns 4 7 .3±0.4 ns 8.4±0.5 ns 

10.3±0.6 

9.7±0.6ns 

48.5±0.7 7.7±0.4 

49.9±0.6 ns 7.2±0.5 ns 

91.3±7.6 

90.6±6.205 

(25) 

98.5±7.3 

91.5±9.4 ns 

(25) 

l'i1m'\l i u () fifl tl1mru '11'WV'WUlJ(1~1u~i~i'1J (ni'l1!1'i111'W) 1 unrill~tff1l1'11'WV'WUlJ(1~1u • 
± '11l11t1G~ fl11llflml'l1fl~V'Wl111'l'j~1'W (SE) 

' "' "' 'il1f1~Vlq!(l iu11n1~Vi 10 l11 ili'\9i~~Vff~lf11'1 i~·:h i1~f11'J1'ff~lJ'I1'W'el'WlllJ(l~l'UU(l::; l~1'ff~lJ 
"' '11'W 'el'WlllJ(l~l'W1~'W 'el1'11 n uliiti~u1ij'el~'J ~v~ 1 '11' H(l Hiil'l iliiiH(ll'iflm'J 'l '11' H~miil'l'U'el~ulii tiul'i 

I liJ .J i ~ Q I i ~ """'1.1 "' liJ I"'. I 1 o' I i ~ q 
'eltl1~ t'j CJf~U'ff\91~ '111'11'W11f11'J '11'elll11H1lJ lJ'JI'l'W~~'l 'ell'il'il~ !lJlJlJ':i~ tl'lf'WI'l'elf11'J '11H(IH(ll'l'\f'el~ 

"' "' ' u~i ri '11~ih~'J1~ i 'W f1~l1Vi1'ff1l1'11'W 'el'WUlJ(l~l'WliJ'U 'ell'I11'J u~i n'il~ i~i'1J 1 U':i~'W i 'W 'el1'111'JU 'j~lJltU 
.J I 0 ?t 0 "' liJ li i ~ "" .d"' ~ 1-1 "' .I 20% CJf~~~f111fl11lJ'il111J'W'ff1'11'J1J !f1 '1-J'j:::tJ:::nn '11H(IH(ll'l'VllJfl11lJI'lV~f11'j lJ'JI'l'\.JlJ'j:::lJltU 13-

15% (u~1nru U(l~fltU~, 2534 u"~ f1'el~1h~~.Wui, 2541) u~'lun~ll~ilim~l1'11'W'el'WUlJ(1~1u~ 
' "' ' 

u~iri'il~ i~i'1J 1 U':i~'W iu Vl'l1nU'J~l11tU 7% ul'innVitlriflm~v~uliirim'il'il~ i~i'1JV1'111'j1Yll11~l1 
.I ~ i dliJ ~ .d .1"' "' ~ .d I "' "' .J 

'iJ 1f11 11J (1 ~'111\!1 'W fl V f1'Vll'l (1 'el'l f1 ! l'l (fll~ fl1 fl H'W 1f1 'Vl 5) 'W 'eJ f1 'il1f1'W tl'llJ'\1 'el'Vl 'W 1 'ff ~ lf11'1 'eJ f1 U 'j ~ f11 'J '11 'W 'I 

fifl uli i ti~u tiJ 'el~~'l 'ffV'I nri l!fl'W tl" 1v~ 11 i ~t ~ tJ'I urh ~\Pi 1J'I1-d 'I tvhtf u fi 'e:IU 'J~ mru 90 ni' ll!l'i' 111'u • 
"' ' ' Ql 1\1) I I .c::l\q "Q.I .. I 3) ..:9 11} I I .c::l I )/ ..:!i 

t~':i1~~ ~'W'WUlJ tnnm.J'Vl tm1Jm ~1~1JmtJ'\111'il'l tlJ'W 1t~tJ'I~'ell'l'elfl11lJI'l'el~m'J tu 'e:l~ 'il1f1fl11ll • 
~'el'lf11'J hh~'W '\l'el'IU~ i n'J~tl~ i 11' H(lHill'l i 'lliifl11lJ~'el'lf11'JU 'J~lJ1tU 8-14 ni'lJII'i1/l'W (mty 'il'W 1, 

2531 tm::: nv~1h~ 'liuiff'l'l{ 2541) ul'i'ff11'119J~l11 iM'u~iri~'W1lJfl'l iun~lJ~iM'tl(11tJ~T"JV~1~t~tJ1 
' "' 

1iJ'U Vl'I11'J ~'I i 11' H(!Hi11'1 l~l~l'iNn1Jf1rillll1ff1lJ'I1'W fl'W UlJ(l'll'UtiJ'U 'el1'11 nu 'U U~lntJ1'il~ i .ff • 
' ' v v 

ti'J~ 1v'lfu'il1nm'l11'jV'W'l li~v'il~iiv~iuuu~N'I1W1 i~ l'i'l'l1um'il'il~nri11 i~-h -ff1'11i'1Jm'Jt~v'~ iri .. ., 
.l <!I I ., o' l/i I o ~ ~ Ill ~ <> """'1 "' "' Ill ~ .I ~ ~'WtlJfl~UlJ'Vi'U1iVl'il'il~ &lJ'il1tuu l'l'el~ m fl1'111'Jtff'jlJ'VllJ th11'Wff'llJ1f1'Wf1 fJl'il 'il~ m m~1~1JmtJ'\111 . .. 

#=I I ..::i 4 ~ ~,., ~ dt ...:::l 

l~tl~ Vtl1'1 ll'l tl1'11 'Jflfll 'il 'il~ l'ff'J lJV1'111'Jfl'U 1J1~fl 'J ~fl'J11f1'U 1 'iJ ~ !~ tl~~ fl 
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: u u ~ 1.1 ... 
4.1.2.2 'Ul't'l'Uflfi'1'U8.:1Qtl &nft'UIJJ8.:1 

v v ' 

'll111 lT nl'11't1 fl ~ ~ n! ri~'W tiJ fl ~ '.i ~ 1111~ n ri 1J Vi !JJ n1'1ll 11 'W fl'W ul.l ~ ~ i'W u ~ ~m1ll 11 'W fl 'W 
~ . 

v v v 

UlJ~~l'W ~~fll'.i'Yl~~ fl~'Vi1Jl1 U1'11 ,r flU'.i mn~ 'tlfl~~ fll ri~'Wti1fl~i1~ 'fffl~flrill 1JJul'lfl1i l~O'W u1i "~ 
~ . 

'W1Jfl111JUI'lfl1i1~trlv~n "lrimv 2-8 'ffllml'i' (m'.i1~~ 11) \Pl~V~ 'lh~m'.i'Yl~~v~ 1~vn~ll~'1JJnY51J 
~ . . 

v ' Ql4o cvcv'j) 1 l.d..c::::t. Ql 

'11 'W fl'W UlJ ~~1'W lJ'W 1'11 'W fl \Pl'J'W flVfl11 fl"Jll'Ylt 'ff'.i 1J '11 'W fl'WUlJ~ ~ 1'W (P<0.05) 

. , , ' . ,.,,Hn 11 tht~l!nl'i'1'tlfl~~n1ri~'Wtiifl~m ~v'.i~v~ o-8 rl''ll~1M' cni'wl'i'1)1 'WnrillYit'ff11Jtm~ !JJ 
~ . 

I 

V'l-:11'11:11 

UUAl~/lftfl 

fl. ft.-IJJ.U .2546 

5I 
6 t'Wff~ 

~ 

5I 
8 t'Wff~ 

~ 

il.u.-cr.ft. 2546 

0 fl~~t'Wff 

2 fl~~t'Wff 

5I 
4 t'WR'~ 

~ 

"" t'WR'tlJV 

5I 
6 t'WR'~ 

"" t'WR'tllt.t 

5I 
8 t'WR'~ 

"" t'WR'tlJV 

' 
n~JJnl,jacr1JJ't'l'U8'UUJJa.:~-Ju 
.. ' . u "" 91'U'1'U 'Ul't'l'UflltlQU 

.., .., 
(fl1JJ/fl'1) (fl'1) 

31.5±1.2 72 

74.6±1.3 57 

124.4±2.8 23 

102.4±2.1 29 

244.1±5.8 18 

180.7±4.8 26 

376.6±8.8 17 

285.2±7.4 24 

32.2±0.3 54 

82.3±1.9 39 

165.3±4.1 14 

119.6±3.0 20 

276.2±6.5 12 

217.6±6.1 19 

441.3±2.9 11 

358.0±5.8 19 

' I ..C ... u 
fl~JJ't11Cf1JJ't'l'U8'UUJJQ.:J'1'U 

.. ' . .., 
"" . 

'Ul't'l'UfllilQU 91'U'1'U 
.., .., 

( tl1JJ/f1'1) 
.., 

(fl'1) 

31.8±0.9 ns 76 

80.1±1.7* 60 

182.2±4.9* 25 

140.7±1.3* 31 

302.2±5.0* 23 

229.9±4.7* 29 

468.5±8.5* 22 

356.8±7.6* 28 

34.3±0.4 ns 43 

85.5±1.8 * 34 

189.8±4.0* 11 

142.3±4.1 * 18 

314.1±4.7* 11 

247.9±8.7* 17 

471.5±9.0* 11 

385.3±7.9* 17 

•·' 
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' ' " 
fi11Hn 12 U~:Ulill ell'YI11"Vifl'U ~~'IJeJ-:j~f) 1ri~wi1v~ cnfwl'l&/l'U) l 'Wnri:u lll!'ff~lJ'I'I'Uel'UH:U~~i''U 

'" q 

' ' ...... nQJJTIID'1JJ,UtlU 

n. w.-lJJ.tl. 

0-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

u.u.-tr.fl. 

0-1 
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3-4 

4-5 

5-6 

6-7 

7-8 

thm.1.an hhP'Iu \i1u1u 

(n1Wfl'1tl'u) (n1Wfl'1!1'u) (fl1) 

2J 

8,8 

10.5 

13.8 

21.7 

25.9 

31.9 

34.0 

18.6±4.1 

1.8 

7.5 

13.1 

20.8 

24.7 

31.2 

35 .5 

38.3 

0.2 

0.6 

0.7 

1.0 

1.5 

1.8 

2.2 

2.4 

1.3±0.3 

0. I 

0.5 

0.9 

1.5 

1.7 

2.2 

2.5 

2.7 

21.6±4.7 1.5±0.3 

72 

57 

55 

52 

47 

44 

41 

41 

54 

44 

39 

37 

34 

33 

31 

30 

1.4 

8.2 

13.5 

18.5 

23 .1 

25.8 

31.7 

34.2 

19.6±0."5 

1.9 

8.6 

15.5 

19.7 

25.3 

32.1 

35.3 

35.7 

21.8±4.5ns 

0.6 

2.5 

3.5 

5.4 

6.4 

7.7 

8.6 

9.0 

5.5±1.1 

0.5 

2.3 

3.9 

5.8 

8.3 

10.3 

10.7 

10.7 

6.6±1.4 

* '11lJlt10~ i1ml:UHI'lf1~1-:j1"~ltll-:j~lm~tl~lmt11Jl'Yit11JH~~~Htn (P<0.05) 
'" 

ns '11:Ult10-:j llli1fl11:UUI'lf1~1-:jfi''U 1" ~'11ll~~ll'Q ~t!~lm ti1JlViti1JU~~~I!(lJ 
'" 

0.2 

1.0 

1.5 

2.2 

2.6 

3J 

3.5 

3.7 

+ 2.2_0.5* 

0.2 

0.9 

1.6 

2.3 

3.1 

4.0 

4.2 

4.3 

2.6±0.6* 

76 

60 

57 

56 

55 

52 

52 

50 

48 

43 

38 

34 

30 

29 

28 

28 
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"' "' 
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'YJf1'1 '111-!!m~ (fill'!~ 7) i-!lci'u11l~t~urmt~fl-!11l11llmHmunflf-Ju~l'lnmn-)l (fill'!~ 8) ~-!11l~t~fl 
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f1~lJ~ Llllff~lJ'H'U tJ'WUlJ{l-!!1'W (1J'W) U{l~f1~lJ~!ff~lJ't1 'W tJ'UUlJtH1'W (~1-!1) 
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" D 1HlJ1W'I.AlH'W (lJlJ.) • flW'Y!fllJ ("C) 
q .. 

~ ~ 

lJ.fl. f1 .~. lJ.fl. llJ.tl . ~.fl. lJ.tl. f) ,fl . 'ff.fl. 

• " 0 

mown 8 u1:w1w '111H'W u"'~fltu l1 flilm ~tJ~€1t$ifl'WI'l'flfll'l'lh~m':i'Vll'l"' fl~ 
q .. 

.d od rl ~ Q,l od 

'VllJ1: fffll'WI'l':i1~fllf1lfl'1f1£JI'l':i fiW~lf1£JI'lHI'lffl'l':i lJ'Yll1'Vltl1"'tlfl1Jm1'lf1i1'W ~.ff. 2546 
q 

.dJ I d~ 5/d .dJ fl ~ od 0 Q.l f~ ~ 
r~fl f1l'jfl'f)£J1ff1u u 'lf1 m'Y!utl~ u1~ 1v'lfu 'Ut~~m1 m1:wmm1 1 U':il'l'W ff1l1':i1Jf1 f) 1 f)~ut:wt~~ .. 

iw1h~m~ o-8 5111'1111' ~~r1Jmh~1f1t]l'l'Ufl~m':itiv~ !ri;fudJfl~ tl'ltJ~1 111 l~':i1~'Wflf1'il1m~:wm':i 
t~1rut~1J 11'lu~TI .. h~~iir~f1~flff'Ufl1~'Ufl~f1f1 lriBmi'1v ~~ ~~iiri1'W'lhtJf11'151'111f11':i111tJ'Ufl~flf1 I ri 

fJ q IU OJ 

i .J'II) ~~ & ~ II) 1 9 ~ • 0 9 ~ ~ 1 
'W':i~ti~'W tl'lflf1'Vl1~'Y!'W~ (tmv~ tm llfl~flw~ , 2543) l'ltlll!'l'l1~ t'WtJ~l1fl~'W1~~'Vl1 &'Y!rlflrlfl11 l'ltl 

jl " i/ J/ jl I Jl 

11:w'U-eN lril1ud1t~~~~u 11~'\Ju i umoH~v-:J 1ril1ud1t~-:J'Ufl-:Jm£Jmm 1 'W'lf'W'lJ'VlViurimH~tJ-:J 1 Ml11nu 
0 0 " 

l1'1 !u t1'm1f1·;hiif1nm1mn'YlnViiiflwm~~1 M'n1Jflf1 1ril1ud1t~-:J ~~1~'Wrlfl~~t~f1nt~1rut~1J 111 
q .. u 

Ufl~ m1 i M' Nfl r~~m ~ tJ~~ fllJl 1 ~ 11'1 tJflll11'i 1 u 1 ~u ~ ~ ~ ii Ufl~11fl1J 'ff'W fl-:J fl11:wl'l' fl-:J m'i 'U fl-:J fl f1 1 ri .. 
~ ~ lrl " ~ d ~ ~ 0 Q,l yd ;t ' " .d ~ ~'WllJ fl-:J tl'l11 f1 fll'l '1'1-:J tJ u u u u 1'1'11~ 'Y! u -:J ff1'Y! 1 1J 1f1£J 111m N'Vllfl tJ-:J ffm t1 tJU fl1ff1lJ u tl'Vl 'il ~ ~~ 1~ m tJ~ 

.. q .. 

I )/ I f 

., II) " .I o<t i" ~ ~ 9 "., II) I II) • o<t o<t o<t "'"' 
'Yl'Wfl'WU:Wfl-:J1'W~1m.Jmrm tl'l'YJf1u'i~lfl'Vl 1~t1 'JH'lJ'Wfll'Yll'ilff'ilJ mf11J~f1 tf111fl~ m~ut:wt~-:Jfl'W'Vl:w 

•II) ~ & ~ ~ • I 1 "i "., .J' ., " :!, II) ' ,% o<t i " .J "' " fltl !l'l C)f-:J~~llJ'Wf11':il~lJu':i~ tJ'lf'W 'Y!f)1Jf1l':ilcW ·HY111'Vl~ lf1~'WllJfl-:JUfl~ffm 'Hff-:JlJ1f1'U'Wflf11'11tl 
.. q .. 
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4.2 m1nmn1urhill;-nJn'Uinllfl1n1 
v • ; 

'li'tJlqJ(IffTU.Um.i ·HHJfH~tJ 3 ri1tJ~tl 1) EnEJw~'l11tiJ"tltJ-:)1!11J(I h'liihny ii1tfltl11!wih 

Q.l QJ .d g)~ IQ.I I ..:::t, cj 
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d ... d 

51tl(l~tVtl11 11-:)tJ 

U ~ lit_ I o ~ ~ I Sl .I I U I 
4.2.1 Qflllt:U::Yil &lJ"ll8-:Jfll'UQiftl&'tU!JUO::'U6'JO'n'Ufl'U'U1Ninllfi1010'Qllfll8r.JH 
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4.2.1.1 GftliW::nl,ti'U8·Ui11H:ti'Wfl'HW 
u 

; v 

1l1u (ll 'W iii 11 ru \9l-:) tJdVi fl'~~ ltJ flflf1 "tl fl-:jlJ 11 11'YI t11E ttv 1J(I 5 1'1f1i1U u (I ~ v d'YI1-:) ~fltJ i1i "tl tJ-:j 
u '\1 q cu 

I 'jl 'j/ 1 )I' 

ii1tfl tl11!tJ 'lh 511J U(l ~ ,]'-:j'H l11V1J(I 5 1'1f1i 1\j (fll'W fllfl HtJ 1f1Yi 1 U(l ~ 2) t1-:)1J11J (I ~n1 vYi '11-:)'H 1J 11 • 
iJ5~1J1W 47,700 i-J fi111J'HtJ1UUtJ"tlfl-:)iJ5~'1f1mm~tl 96 fltJ~tl~15Nnh!ll~5 'ff()~111f1'1i'tJll(l .. 
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lJnmfl-:)"tltJ-:)111um1:w'I1-:)'HlJ11 13 111-i~1tJ 1J5 ~ f1 fl 1J~1f.J 1,260 fl'ht1tJtJ ~~1tJ1tJiJ5~'1f1m'l1-:j .. 
v ' 

fftJ 7,125 fltJ t~tJ'HtY-:) 3,521 fltJ 'lf1tl 3,604 fltJ (fllf1HtJ1f1 f1.) ~fl1fl1Jfli'TYiiJ5~f1V1JV1;'W 
... <!! 

!f)EJ~5f15)lJ 1,158 fl11l)fltJ 

V .I I u I 

4.2.1.2 'U8'JO'n'Ufl'U'U8-:Jinllfi1010'Qllfl16r.JH 
v ; 

111f) ~1tJ 1tJ fl i'1t1 'eJ tJ '11-:)'H 1J 11 i tJ 1111J (ll 'W iii 'H qj 

31 .c:i .r;:tl " .& '*' _ I .& .d ~ .& Q,l Q.l ~ 
tJ tlti'YI ~11 26 U )t)tl(l~ 85 1}1Jf)l)fj'f)EJ 1)~111J U) ~ tllJfl'f)EJ 1'YI!'H (I 'el111J f)l)fl'f)'fl1) ~ 111J 1J 1i tllJMf)EJ 1 

l11tl~'ffm~niufli'1t1vutQ~t.J 5.9 fltJ :w1n~'ff11 10 fltJ t!flv~'ff11 3 fltJ 'ffm~niul'm!H-:)1tJ • • 
d I d .:=! d 9) .d 

!Q(ItJ 3.8 fltJ U~U5H1tJ'YI1-:)f11)tf)'fl~)!Q(If.JlJ 2.7 fltJ 1Jlf1'YI~11 5 fltJ tJVti'Y1~11 1 fltJ ff'JtJ 

EnEJw~~1tJiw1 "tlV-:)tf1EJ~5mn~:wl'l1vd1-:)I!D-:)tJtJmrlmh'li'v~1-:)"l 191-:jrl' 

1) Qftli~Y1Hlfl1llffl\1 
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v 
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u 

)I' " , " ' 
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~ l'H Ultl!!(l~ ln1J1Jl-:j ff'JtJ i 1u !1fl fl fl dl-:) &Vi ti-:)'W fl~ (I fl11 iJ ff1tJ ~ !'H ~VYJ1 n 'il m) lJtl l'U1tll!(l~i' 1J ~ 1-:) 
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._ .., cv-4 ... ..., 4 

... fl\lfl111J'tnm (tl1'll18U) fl\lfl111J18~ (tl11&18U) 
fl\lfl111J . -l'eua:: . -l'eua:: \ll'U1U \ll'U1U 
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'Yll'Ul 18 90 

ffm • 13 65 
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f11':i1tm1~'11'tlf:llqjrt'Y'11Jl1 tnfll'l':ifl':ilJ':i1tJ tfl':i~'l111~ 48,200-632,400 1l1'Yl/1J 'YllJl'tlfJ~':i1tJ 

"' " 
t#i'f11lt1a'W i'Umf1tnfll'lmi1 ~f:ltlrt~ 68 lJl'lllf1n'llm':ilJf11':it~tJ~a'l'l1 (m':it~u~-qm til'U~Yl'U i11qj) 
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"' 0 I d ?I ,., 1 d,., 9) CV Q.l d 0 Cl.l 

uCl:::'Vllfl 11'lJ'ff:::ml'lfl t:1 n'ffm 'ff1'W t:Jf1fl'W 'il:::1 u'W ~m1Jfl'lJ 'j 'l'ff'\111'\"l'jt:J'lJ'Vl\1 'ill'l11'l'j t.J'lJtlll11'j 'ff1l1 'j 1J . '" . 
"' ' "' 

1 11'1 nu Cl:::"!m u~ '11 \ll1 'lJfl ~ n u 'j \1 \11'\.J 1 Cl'~'lJ Yl '\1:::1~ 1'lJl'lflt.J, 'W f1 'j wu 'j \1\11'\.J l1 ~ f1~fl fi 1'j::: n 'il1J 1\1 fl f \1 

"' ' 
rvht! 'W l11 t:J'il:::1~ 1'lJ 1'lf1m1''W 1 'W n 'il m 'j'lJYJ ~ t:J\1 i '*u 'j \1\11'\.J mn 1-i'W i 'W n'il m 'j'lJf11'j 1'W1:::tJ ~ f111Cl::: 

l11t:J1~1J 1~ f.Jl~Cl ~~ \91 1~ 'W ~ 'W U H\11'\.J i\ll1 'lJfl i 'W fl f 11~ tl'W ~ 'il:::'lf1t.Jn'W11Cl:::1Wf1~1t.Jfl 'W 1rl tl1 Cl'~ 'ili'W 

'"' ' 
.fll'j :::n 11 u~ 1 u"::: i 'W m wtnfJ 1'1 'j m Yll'i'I'W1fm11'1 111nfl f 11!t:~'W 'lJ 1n'l ir'l ~11~ 'W 11::: \Pi' t:~'l ii u 'j \1\ll'W Yl 

~ ~ , "! ~ ..,j _9oj ., "" ., 1 "" 
\91 tl'l 'W tl'W1Hl 'W 11Cllf1 Cl1'1fl'W fl1t.J 1'Wtl1Jtl\lf1'W f11'j Cl'tu1 Cl't.J'ill f1f11'j{l f1'\l 'lJt.J~Cl~Cl\91 

'" u 

0 , ... 4 -1 ~ d d lr} I~ ~ I Cl.l 

3.6) Ul'U1'U H't't'UI'li8~UQZ1{H1n&n'YVI1H1U:UI~ lflll \9l'Jm'Vl1Cl f.J\1 t f1'W'W1'lJ t:l\1 'i 1'lJf11J "!m 
~ V I I y 

1 'W~11JClt 'Wii1l1 ruii~1'Wl'W 1n~'Wdjt:~\lm ~t.J 10 1Pillflfl11t:~'W ri1'W ~1'\.J l'W 'ffmYl1~t.J\Ium'im:::'il1t.J 
u • 

sJ S}S} sJ ' . I 

1Pi'1rit~'W .,Yl'l "''~ '11-:JiJ ~'\..! t~cinu 'il~nh:::Cl' 'lrlm'J 1~t.J'IUCl:::'Vlf'WmmYliimi1~'U rl11'i'ru 1-i'W 1f1fll'l'jmYlii cu cu q cu u 

1 'j 'liY.,Y11UCl::: l11t:~ii 'il fl 'Lh::: Cl' \lrl1i t.J\I'fff1 'H~ tl ~ll1'111t.J'fff1'j~ mf1 M n1J ~ti t.J\I'j 1t.J~'U '1 ~ 'il:::ii ~ 1'U 1'U 
q q q q cu 

' " ' 
"!f1'j'lJlf1f1l1'J1f.JYJ1~t.J\Ill! 'W1:::"!m"J'UUCl:::l1 ~tl lllU t HiY.,Y111~'U'\lt:J\II'i11fN 1lJ'U~'U (1'11'jl\IYJ16) 

' .J "' "' "' "' ~ t~Yltl1 ff' \11f1\91 t~vl\ll1 'U '~ rl111 f 1J f1l'j 1~ t.J\1 i n~'U 1ijt:~\l'\l t~\1 tnll 1'1 'j m n~ lliHit:~ tnll 1'1 'j m 11 :::1~ t.J\1 

" .J " "' ' "' 
1 n~ 'W djt:~\lvi tl~ 'U i~ tl11ll~ 'W f~ \lf1lll1 'W \1 ~ tl Cl't:J\IIOi d '11'1iJ Cl'11l11PJ Yl tf1fj\9l'j m 1~ {1\j i rivi tl~'U f~ \Ifill 

~1 itl (tnlll'l'Jm~1 1tl11:::1iv\l irivit~~'Un'l1cl\119i1~mtll~'Un' s-1 1Pi1) tl'Urllt~\l'il1mnflmmtfit~u'Vln • • • 
"' ' "' l1~\lmt1t~'U 'il:::t~t.J\1 i n"lf'U1~'U\11'U t~~t m'W~t!'lJ i tll'i'1t.J tl'lt.JtJU~l'U 1'U in'lf'UYJt~V\11~'Uvit~~'U il'i'1v 
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I " 

fi11Hn 16 ~l'Wl'Win.W'WtljeJ~u(l~ffm'\JeJ~m'hl\Plm1 cl'lllflflt~tl'W) 
q 

I "" ...... I ... 
Ofl'HW::flftfl'Hl ltlOr.J 

I <V d' 

'V'Itl'YI'Wli 
q 

1 ... ., 

UlJ'V'I'W~ 

ln~'W 
q 

I "' o' 
'V'Itl'V'I'W~ 

1 ... o' 
!! lJ 'Yil.J 1i 

q 

fffr:i'\J'W 
q q 

20 

20 

20 

19 

20 

20 

5 

12 

14 

12 

70.0 

3.6 

7.0 

26.2 

34.4 

16.4 

1.4 

3.2 

12.5 

14.1 

180 

12 

15 

70 

80 

130 

2 

16 

50 
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10 

1 

2 

4 

7 

2 

1 

1 

3 

3 

" ~ " 
~l'W lW~t~V~ffm 'l 'W l'lllJ(ll 'Yiil'l ;m] 'il~H'Wmh I umll11mfucl1e:Jffm 'l 'WYJe:J~\Pl(\1\Pl U(l~ cu Q u q 

" m1hi'fum1ffU1Jff"W'WiJ'il,Yvmm~IP'lti:l'W~hf1ru (mf1N'Wlf1 n . Ml~e:J f111t~V -HYIP'l-5) mh~~h~IP'llll 
q u 

~ lJI ~~ ~ I QJ ~ ~ ~ ~ ~ ~ 
f11 1m V~ 1 f1'YI'Wtlltl~ 1 lll f11Jffm '\Jtl~tn'hl\Pl1 m tltl!lJ 'W f111 U lJlJtn'hl \Pl1 Nffll Nffl'W eJ f11UU lJlJ'H 'W ~ 'YI~ 'W 

q ~ 

I J/ I I 

ru e:J~ 'illf1 I ri.Wwljfl~iinn 'l -ffu1~ 1v'lft1 'illf1m'H111Plf1'Hri'W 'H5fltff'hlm'H11"fm U(l~.Yhhf1'tym'HnYi 

iili 11ll'lfl~t~lmmi1v'\J v1 v'W"W £'1 'W lJ(l ffm~111J11ll I~ (m'YI~ 9) ~~flllllffll-w'W £-~' n'hl w~ if m ~ 
q ~ q 

nll~tl!ff'Wtl'\JU~ fltl'if'V (2541); 'ilfty (2526) !!(!~ 'il1Vl U(l~fltU~ (2542) ~f1rilltl~f1111~f1J 
o' '"'I l,f .!! ~ "' C> "' o' ,1 .!! .J ·tl:i~ 1v'lf'W 1llf1f111 i 'If 1 f1'YI'Wlllfl~L1J'W IP'l1f1'11JrJllU1llltU 'H'W fl'WUlJ(l~1'W 'lm·h1llmv~ 1 f1 'H1fl"lm CJf~ 

if I )I I J/ I 

tll'W 11if1'11Jf1llttlJ(l~i'W i 'W m1 t~v~ff'IP'l111Plviil'i'"W'YI'WI'll iln'l1~er~ l11'u1~ 1v'lfurrlll;i'Wmnn·h11ifl'W"'J 
q q 

0 ,,.(<!l..lo ''l '!II do 1\l)l,f.!li .otd 
3.7) \11\fl'U fl't't'U11.1fJ~fl\ll'HUlr.J&U161lu tn'hliP'l1m'YI'ill'H"WlV lf1'YI'W!llfl~ "W1fl1JU'Yl 
:t} il I jl J/ I 

~l'W lll'illf1-n'~'H lJIP'liirw v~ rflV(l ~ 55 rvhu 'W Yi ij 11V 111' 'illf1f111 !~ v~ I n.W'W !ljfl~ l\Pl V~l'W l'W I riYi 
I f J/ I I 

~1m .. hvm~v 32 1'11/f1flt5eJ'W 11fll~lm.llvtll~vfi1(lnfll(l~ 50 lJl'YI th'H'wnlriYi~mt.l1vm~v 
~"} QJ QJ fJ/ Q.l Q.l ol J \J} I.: ~ .d <j) 

u1~mw 1.5 f1t(lfr:ilJ/IP'l1 ffU\Plf1(\fl~f11J1\PIOU1~ff~f1f111mv~ lf1'V'I'W!llfl~'Yitf1'hl\Pl1m 1flf.l(l~ 45 
q 

1~1r:hiiPlQU1~ff~fi''\JeJ~m1tiv~ lrit'Vtflunflfltm~~l'Hulmrlv lriii~1'W1'Wll1mn'W I 11 u~v~1~ I 1~ 
, ' 

\Pl1lJU~tn'hl\Pl1 m flf1 9 11V llJffllJ11 01~1JI'llm'\J11V 111' 'illf1f111 ~l'HU1V ln.W'Wt}jV~ 'l 'W 1V1JiJfi~1'W 

lll ~~ u~tn'hl mm 'YI m 1v i ;r ~fllJ(l';htflvii nn ~l'H t.l1v I ri~l'l1tv~ti v~ 'l ;r nut'Vtv'W~ 1'W t'lf'W t~v1n'W 
q ~ , ' , 

u~!lJ ff1lJ11m ~ '4 ~ll.J l'W 1'11m'\J I 11' tm~m'hl \PI) m 'VJm 1mf1 viimnl 1N(l N~ \PI I n.W'W tlju~Yil'l 1m~ t~ v~ 

v~lllunflf111'lm'lfwi''W 
~ 
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UH.:Jl'U 

UfHl1J~1J 

' cv 1.J8'fUl 

: ~--------------~-+------------------~ 
I 
I 
I I 
I I 

1----------------------------J ., ., I 
cnyan1:1w 
---7 nnH1h~ 1v'lfu 

-----~ fHWHllJUi'l'U 

' " " tl 

.tn'Wn9 wJlll'fill'Wu:fi'J~M-h:~m·H~v.:JinYiutjjv.:d-nJnu'ffmhJI'llu~ lwillmu 
q u 

~lflflTI"'~ 9 uvn~ln~~'lf'l,rtiiuil.:Jf111l1'fil1'Wu £ u~~m'J 'l '*1h~ 1v'lfu 1llnn~m'Jl1~nml 
"' 

" " 'l tJ 'J~1J 1J 11~ 1 V.:J fl.:J 'ffllJ l';ifl vnmvil.:J m'JYiln ~ m 'JlJ 1 tJ "'f11JW~ ~'fflJ ~'ffltJ nu i~Arlu vdl.:J~ n.:JU 
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'j} I ~ & 9J j} d Q.J Ql Q./9 o' 
"ttfll1Clff1t.! t.! \l::;Uflflfl'lfl11lfjf111lll "t111 \llflV1flU'I1 t.!flt.!UliM1t.!I!(I::;UliCl'l1t.! & t.! 'VJ11l1 ffm .. .. . 

>I ' 

1 1ll l1'lu u 1~ ~ fl 11ll~fl'l m m CldJ \l.ij vii~ p..jClYi 1 'l11'1n'l:l ~1m n rill l'l'Tv Vl'l ~ fl 11lln1 u ~ 1v~ m1 u 1 . 
>I >I 

~~fl11 'l '*'11u flt.!Ul1Cl'l1ul~t.! fll'\111 1 ri.Wudlv'l u~'lflflfl!~t.!M1'1i'fl~l'l"l l'lllltlwi'u 1i''lij 
I .. 

Sill .cl u "' 4.1.. .cl ' d 
4.2.2.1 fl'lUJl'UlaillfU.l'lft'U't'I'UD1UlJJQ.:.I'l'UllQ::llJJ1H'l'U a'Un11lQU~t:{ft1 l'l U 111fl'l:l \911 fl:ill 

' ' " , " , " 'jJ 9 ~ Q,J 4 ~ & d. Ql 11) 9) Q.l .c::::IGJ d 

fl 11lf!"ttl & \II 1 fl'l '11 t.! fl t.! !Ill (I 'I 1t.! 'Yltfl ~ "tt t.! !!(I::; ffllll 1 flll'll::;!(l V'l '11 t.! flt.! Ull Cl'l 1t.! t ~ 'Yl'l t.! t t.! fl1 1 !(! V'l 

"' ' "' 
ffm'l!um'l:ll'l1flH::;11U11llliClffm 1 ~~~u il v 1i''1iinri11 1 ~1 u M'1'li't~ 4.2.1 1~Vl1Clffm m ri 1ij \1::; 

q "' q q IU q 

' "' l~t.!U '11ri'lfllffVU (1::; "ttVlV~t.! 1f"t1 fl'IUliCl'l 1u l:ijflUliCl'l1't.! 1'1i'11 1.Jtl'll::;"ttV1 V~t.! £1 t.! liClfffl 11M ri1u t.! 1 n 
q q cu q 

~ ..:!:{ .d d J d 'j} 1t) g) .d ~ ~ I ~d Q.l o lrJ 'J) ~ 
l'lt.! Ill fl'l 'Ylll t1 Vfl \1::;1 "ttl & 1.J fl VI "tt Vflt.!l lJlJ fll'\111 ff1t.! 11i fl1 1 I l'll::; '11lJ tllJ UliCl'l 1t.! ffllllHl'Yll ! ~ 'Yl'l ll'll::; .. . 
'J) 'l'J) QJ IIJ•'J)'l'J) QJ ..,jQJ QJ 'J) 519 
~1Vfl11 & 'l1fll'J1\,!::; :ifl'l 1 U ll (I fffl:i UCl::; tll \91 tl'l 'l1 fll'lf\,1::; 1 tl'l :iU lllfl1~1 ::;~ U fl 11ll 1 fl11ll !"ttl & \1 "tt tl'l .. . .. 

' "' lfl'l:l~ 1 mii ~ ~t1'11 u flU UliCl'l 1uu Cl::;UliCl'l 1u 1 u m1 ~~ V'l ffm ~'1Yi1111' 'Yl11Ulllfl'l:ll'l 1m ~fl11lll 'li' 1 • 
'l~t~lJt~Vl'l~ (191111'~~ 15) 

1. Ul1Cl'l1u~mn 'luq~ft~u 

2. Ul1Cl'l1't.!11'1 1 ,J'l t.!liClfffl:i .. . 

4. '11t.!flt.!l!ll(l'l1t.! ff11111fl'l1 ~fll~t.!l'l1'11~tJ1 hfl 

5. '11t.! flt.!UCl~UliCl'l1utilu tltym~~fl'lun1 "tt 

6. UliCl'l1lJ ilJ liClfffl:i l~lJUll'fl'l1t.!~lt.!lflfl~ff~ .. . . 
>I 

7. '11t.! flU Ul1Cl'l1u t ilu mm11 ri.Wut:Wt~'l 1 ~ 
>I 

Q,J d liJ 31 
8. '11t.!fllJ!l)J(I..:j1lJfflll11flll'll~l(lfJ..:j ~~ 

9. ~1'111n1rinu ')1\,! t~u ~::;Yi1111'~1u 1t.!UlJCl'l1u (l~(l..:j 1~ 
"' 

1 o. 11im1~fl1 1.Jijff11111fltl'l1~'11t.!t1t.!Ul1Cl'l1u 1~ 

10.1 ll'll::; 1~tJfll:itJ1lq!Cl~m 1-ffm'lfu::;:it~'li'u 

"' 'jJ ~d Q.l .dl 

10.2 ll'l1~WJV11ifll:iflfl'llq!Cl~fl:iflU'Vlt.! 

"' lit! 1::fi'Ufl'l1J.Il'Ullil (fl'U) 
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18 

18 

17 

18 
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16 

13 

11 
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3 

3 

5 

3 
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ll1fl~ l':i1.:J~ 15 U.:J~i 11' n1 'W ~rh !fl'l:l ~ 'jfl 'j~ r111t1 t'li' 1'lll 1 'W !~eJ.:J'I1 'W eJ'W mH'I.:Ji''W u"~ 
mJ".:Ji''Wt~1fl~.:J 1'm1"~ 80 u~ntfl'l:J~'jm~IJJt'li'11lltflv.:J 1'eJv"~ 20 rvilJ'Ww.:J tm~tri'W~tl1ff.:J1fl~ 
11tfl'l:J~'jflnf.:J'I1lJ~ 'j~1rh11~mwut~".:J1'W 1~m1lYn~ 1 'W'lf1.:Jq~1'eJ'W ll~~mflfll111fl~~1 111 ~.:J 

v ' 

1Jty'l11ijdj'W 1'11~1lJ5fl'l:lW~Vi ~~lJ u"~1Jt1JltY~lJ (2526); f!tl'VJ'j (2531) u"~ Boushy u"~ Poel 

(1994) 1~tfiV~flnffflmum;flri11 1 ~-hrleJeJW '11 niJ'UeJ.:JeJlfllffff.:J~'W l!~ff.:Jrm i M''WI'll'W 1fll'j'l1~eJ1.:J 
• 'U 'U 

,d<Q Q.l d ~ 91 ~ 0 !il 0 Q,l d. J ' ~ Q,l ~ ~ Q.l 

'b'1~'UeJ.:JUlJM 1'W!'j1'\J'W U" 1ll~lJ ~m'Vl11 m..J 'jlJlWUlJ".:J 1'W1'YllJ'U'W lJlflfl11iJfl~ ~.:J'W'W1lJeJ!llJ".:J1'W 
v 

lJlfl i 'W tj~t1fieJlJll~~'I1'W eJ'WUlJ".:J1'WlJ1fll'lf'W!~V1tl'W~1V 
.... .. ~ , ,, .... iJ ,,..~ "' 

4.2.2.2.fl11'1Jfl~l'tt'UU1:l::fl11'1JVJ8-iln11 'Un11 V'tt'U8'UU'IJQ-il1\ll \!811111 fl'W'Ul'IJ8-il 

v v v 

fln vut~ i' u 'UU.:J tfl'l:l11 ':i m i 'W ':i ~ ~uu 'W 1ft fl~ u flU i ~'11 'W U'W ut~" .:J i''W!rl 'W U1'111':i I ri.W'W ti1u.:Jfl i' .:JU 

iJ'j~flUU~1V (~1'j1.:J~ 18) 
I jl jl !il I )/ 

flrit~Vin1 'W ~1vnuu'W 1ft flu 't1.:J'I1lJ~ 1 M'm11 ~m -:!1'11 fl~l ri.W'Wti1u.:JViri'1W.:Jl~ V.:JU v~n'W'I1 'W U'W 
• • 'U 

' " " " 
!llJ M i''W Vi lfl 11 ~ 'W ~ 1lJ 11 u -w fll,J" t'Jfl 'j ~~ 'W u 1'11l':i U~!l ~ 1 'W u flll1fl'I!'W 1 ri.W'W ti1 eJ.:j V.:J ff1lJl'j() i ~ 
.I 'l <I .J ~ "' "' 0 "' I "' "' !)/ '1!)1 u 'j~ W'b''W ll1fl1ff'l:l Ul'l11'j 'U U.:J t'Jm 9f.:J !U'W 'U U.:Jlfftl'b'fl'W 1!llJ ".:J1'Wl'b''W fl'W lJ!fl'l:l11 'jfl'j 'j UV"~ 70 '11 

v 

!'1111 r·ml1ll~l~'W fll'j" fi~'W 'Vl'W ~1'W Ul'l1U'UU.:J 1 n.Wwi1 U.:J !l"~~fl ruv"~ 45 ll~l~'W fllHIJUfllJ • • • 
'!J1mW!!lJ".:J1'W ~1 '!Jl'lr UlJtl'W ~1V ff1'Wlfl'l:l11 'jfl':iflrilJ~ 1JJrH'W ~1Vtl1Jfln i ~'11'W U'W!!lJ".:Ji''W!~ 'W • 
mln'j lrii M'm11rm ll'l1'W U'WUlJ".:J1'Wtm~ut~".:Ji''W !~'W'Vi1'11~tl 1 hm~m~mri~fi'W l~mll l'll~ hr~ 

• 'U 'U 

, , " 1 

VlU.:J11.:J flfl't1.:J!!lJ".:J i'WJ.:J'jUfl1'W ff1'1.:Jfl11lJi1flltu i 11' tlU ~fi'Wlm~ff'~-)!~V.:J ~.:JtJ 'W ~-:j IJJn1 'W ~1VVi 
u "' 

'1
!)1 "'~ 11)1.:"' .J ..Ia o' d '1!)1 I~ 

ll ~ 'b''l1 WJ'W ut~" n'W 1 u 'W m11 n 1 fl'Vi 'W !lJ u -:j 9f-:j !lJ U11m1~'11ll1fl1'1111 ~" 'Vl1fl'l:l11 ':i m '11 'Vi u 111u 'W • 
' v 

!'Vi'J1~fll'jVi~'t1fl''W fl~1 'W1;-:j"U~U!llJ"-:j1'W U"~lfl'i -:jl1~1'111fll n.W'W!i1U.:J fl'W'H'W U'W!llJM-1'1-.1 IJJ'HlJ11 
I I 'jl I 

li~~.:Jlh i 11' ~ 1'W 1'WlllJ".:Ji''Wl'WlJlJlfl~'W u~~~lf11:J ~'jm~fl r~nm~ 70 h1'm11 ~" 1JJ~1Jtu'l11l~U.:J 
• u 

eJ1'111'j rl1'Hi' U 1 n~'WljjU.:J~rl1leJ-:j!itl-:j mi ~-:j,f.:J'I1lJ~!~'Wlfl'l:J11'jm~~~ 'j -:jff'li'11'U'W 1~!~ fll~'W 'UU.:Jrl1 
'U 

v v v 

leJ-:j ~.:j 1llrH'W~ 1V~U!l 'W 1ft~ fll'j i ~'11'W U'W!llJ"-:j1'Wl~'WeJ1'111'j I ri.W'W!jjU.:Jfli' .:JU 
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' )I I )I 

VI11Hnts u\l.Uv.W'W~ l'W'U~-!ltnEI\911 mVit~'W ¢11v~~u 'W'J~\911 ~l1'W ~'WmH'l-!l1wrl'W ml1111n.W'W ~:n~-!l 

l't'ifl 

'b'1tl 

..., ... 
1Z~tJfl11flfl'Ml 

th~ t~lJ~f1'Yl 
"" <S mw lJ fl'f1 m 

trnlvn1un1'l&;eu 

1 fi'W 

2 fi'W 

s 1oo,ooo m'Yllfli'1t~~w1J 

> 1oo,ooo m'Yl!fl5'1t~~w1J .. 

ifOJ'HlUIJQ~l'U 

iiutyl11 

1~iiutyl11 

il "" t Yll~ \91 d tlfll'b''W ~ 1 ~-:j 11J lq!~ "!fn 

t'Yl1~ 1\91vt~l9i'~-!l ii'm'll''W~1~-!li'1J 

(fl'U) (fl'U) 

8 

12 

13 

7 
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3 

5 

15 

9 

11 

12 

8 

6 

14 
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12 

7 

7 

9 

5 
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3 

11 

7 

7 

10 

4 

5 

9 
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9 

' fl'lUJUVIflVIH 

1.94 ns 

0.01 ns 

0.02 ns 

0.32 ns 

0.50 ns 

2.54 ns 

0.72 ns 

0.40 ns 

" ' 
\llf1fl 11m1'lJoW'W yf1~l111-!lU\1.0 VTI'Wi1'Wtt~~fl11lJ~\91t~'W 'U~-!l1f1EI\911m (\91111-!lVi 18) YltJil 

1 'W'Yl f1U \l.Uv 1~ 1 tlt~'U 1P1'1ih11 'U \91f111 v~lJi'1Jif1EI \91 mm~lJIPl 1~~1-!l ~~J 'W m1 tJfllJ 51J 1 'W 1~IP11Ju 'W 1 . . 
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r il iJ i/ I 

fl11lJ~~yjiJ~tJf11'J i '*'11'W tl'WUlH'I~1'W1lJ'W elll11'J in~'W!lJtl~f11 ~U ili1lJ'W i1JI'l1lJYi iY'W (2544) UCl~ 
' v 

Friedrich (1995) Yihinri11 Hiul11'Wtl~1~tnnu11 m1lJUI'lfl~1n~w;h~11'il1lv~'W!1'W ili-;h'il~1ll'W 

1l'lff ·Jh~ ti1V 'J ::;~ um'Jftmn ~l'W 1'W u H~l'W i 'W f1 1 111t~u cl'1u u cl' 1u~li ~Cl~tlfln VtllJ 1u 'Utl~ • 
u f1 f1 mf'~ Eu ;f ~ rl' ~Cl ~ 1 fi ~ ~ 'W 'illfl n n ftmn f1 f ~ rl' m 'il 'il::; 1ll 'Willi ~~li ~l'W 1'W lfl£11'1 'J m 1i 1mh~ ~ tl'W • 

' v 

~ 1~u t!V UCl::; ili~ t~vli f1 11lJUI'l n~ 1~ 'J ::;'1111~ 11 'il 1lvYi vn~u l-m1l1 vu1Yi VU'Utl~flrilll'i'1t!~1~ 1iu • 

1 t!fll~Vt~ll1U11 'W 1~~ i '11li"l i ~ll 1nn111'W ff'11 ~~ 11Cl::: '111 tl1fl111'1 'Jfl'Jt!l~u t~vn11~li 1 tlfll~Vt!ll 1 u 

mfl1 u hv'l11t~~1'W 1~~ i '11lii~mnw.iw!funu 1llu l'i'u u~ EJV1~ i 'J~I'llll m'il 'il::;li.u'1~~ ili1llu i 1l 

" " " ~ ' 
l'lllJ '11 ~ n m 'J m ri 1i1 '11 ~ i11'W 'J 1::; li 1'Vl f1 1 'W iCl vu 1~ mh ~ i li d)EJ ~ EJ11 'il ,)' vYi n ci 1 1ll 1 v nl'i' 1tl d1~ 1 iu 

Eyzaguirre (1996) H11f1Vftfl111f11'J VtJllfU1'Vlf11 'W 1 ClV'Utl~1fl111'l'Jfl'J 'Jlvthwi 'W ll'J ::;1'Ylfffll~~TiroJ'W 1 
v v 

l'IU11ri1'Wimyuli.u'1'W~1lJ1'Jt11Urvlfl i'W LClVU1~tlV1~1~1fll1~tlU1'W il~u Eyzaguirre (1996) iM' 
v ' 

1'111'1 ~Cl111l'l ff'11 W ~ '111 tlUli U l'W U 'W lJfl 1 llJ Cl::; 1~ V~ 'J tl U fl tlU U Cl::; yj "hfi Ul uli U 1 'W lJ fl 11lJ i fl c\' nu fi 'il • u u 

m'Jllfn'J ~ilm1Cl:::n'ilm 'Jll~l~"l i u flf111t~umnn11~t!U1'W ~~l11 i M1l'lff'11 ~~li1 EJm~vt~llfuu 'W 1 
v v ' 

~~ i '11liU1~~ fl£1 w::;mnn111l'lff'll'1f.J i~m lJtl'W n'W ~~,r 'W i 'W f)l'J ftfl111ri1'W i1 ~1lJ1'Jt1Yi'il::;flri11 1~11 
I I 'JI 'JI 

11 'il ,)' f.J~l~ "1 yj i ~ 'l11lJ l'Vl fl~tlU fl 11lJ 1llV1~ tl~'111 tlfl 11lJ ~lJ TI 'W Tifl f ~tj ili lJ ~Cl ~tlfn 'J f.JtllJ fu 'U tl ~ 

1fliJI'lmmrilll'l1t~v1~ • 

.., ..... ,!'I ,,.r ~ T 
4.2.3 fl11fiAD'8'Ul'Wl::ttUtlUU'JJD~l1Hlltl\f1:U:{tl11'WtUV&'uUtHt111 tl'WUI'JJB~ ArJitlliVI1tl1 

~ tl J,J Cl i 'W ri1u rl' 1flf1 ~'W mv'l1 ~~ 'illfl~ i ~~t!UtlllJ f1 11ll~ f1n1 'W u Cl ::;f! 11lll'i't~ ~ fll'J ~ 1ll 
' v v 

'Vlf1Cltl~1l'l1::;'11 'W tJ'WUlJCl~ 1u 1~m.h i 1l1ilu tl1'111'J i ri~u 1l1 tl~'U tl~1fl111'1 'J mnrill1i' 1EJV1~ i 'W1UEJ~I'i'u • 
j/ )I I CV .d.d. 9) Q.l 

fn'J cfl11'W'W m'J i 'W ;Ju ii~~'Vl f1Cl tl~1l'l1::; '11'W ti'W UlJCl~ 1u 'J 1lJflU miJI'l'J m'Vlllfl 11lll'l tJ~ fn'J u Cl~~llf! 'J 
' v v 

t 'ilYi'ild1lJ'Vlf1Cltl~flr ~ii 

~~'ill fl fl n ~tl1J tlllJ fl 11ll ~Pi' tl~ fl1 'J ~ 1lJ 'VI~ Cl tl~n 1J1fl£11'1 'J fl'J fl ci lJ 1'1 1tlV1~ i 'W \91 tl'W ~Pi' 'W li • 
' ' v 

1fl£11'l'Jfl'JYil'i't~~f11'J~1lJ'Vl~Cltl~~1'W1'W 9 'Jlf.J (rf1~tl4.2.2.2) U~tlVl~i'J~I'lllJ 1lJtll~1~;r'WI'ltl'Wf)l'J 
" " ' , ~ d t') ' 1 \r)" Ql d.od ,c!l Q.l " ltJ" 

'VlflCltl~'ilHlJlfliJI'l'J 5 'Jlf.J 1lJ~1lJ1'Jti'J1lJ'VlflCltl~ 1fl 'Vl~'WlJ~11'111'11'Wtl~'il1fl1fl£11'1'Jfl'J'V1~'11U1f.J lfl • 
~ 1'11 '111v"!m t1 tlfl i 1l ri ti'W '11 u 1~ 'il::; 1 ~1 i 1l 'VI f1 Cl tl~ l11 i 11' v~ f1 ~ m ~ tllfl£11'1 'J m ~ 'il d 1ll 'VI~ Clt1~1l'l1~ 

v y y 

'11 'W tl'W UlJCl ~ l'Wl'W v~ 4 'J 1V fl ~,r 'W i 'W fll'J 'VI fl TI'tl1J f)l'J 1l'l1~ '11 'W tl'WUlJ Cl~ 1u ~ 1lln1J lfl£1 \911 m fl r ~tj 
~ ~ ~ d. d..eJ I t ~ ~ Q.J fJ} ~.d 
'il~ tl tlllJ 'W 1l'l f.J~fl 'J W fffl£111 'Vll'W 'W U Cl::; 1 fl£1\91 'J fl'J 'VI ~'11lJ fl!Cl tlfl'Vl fl Cl tl~ 1l'l1::; '11 'W tl'W UlJ Cl ~ 1'W ~ 1V11i f11 'J 

i'*m'll'u::; (n::;Cl::;l!~'Wm~~fl) 1ll'W1~~'JtJ~1uJ,JCl"!m (ml'lmf!~'W1fl~ 9) 
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trl v1tfl 11~i'i'ii~ ~1u "J'W ~.; "JlJ'Yl~ ~v~ !Yl1~'11'W vu UlJ~~-!u 111f1lJ~~mflf~if 11~1~u i~ i1m1 
~ ~ . 

' " " til~ vuull~~'l1 ~tlfi"JllJ iliih~~ m fl1Yl'\ltl~m1t~v~~m (fllfiH'W"Jf1 n. '111.u'vm1 1l1~ f1ti1Jtll;Yll~tJ~ • 
ff\01-)) fltrJ'U iJ 11 ~V'I1~ tllrJ'U tliJ ~nfl'11lJ ~~ tlf111 !Yl1~'11'U tl'UlllJ~~ -!'U!'~tllJ llJllrJ'U tll'l111 L nifudjtl~ • 

S/ Jl I I 

tYl11~'il~uu '111niinn ri ~~~1lJ l ~mEl 1P1 1m tYll~t~v~ '11 u vuulJ~~-!u 111m.!~ rrm t.W t~Yi u 1ml '* 
.I 1 o' "" IIJ '"' "' .J' d ~ ~ .I & IIJ ~ ~ 
u1~ tl'll''U~H"l fi"JllJ ~lJlJ!~tltJ1fl1Yl'\ltl~f111l~tJ~'!mf1ti1~~~~1J'Uuty'111'Qu~11fi'I1'U~ ~~ u~~m 

J/ I Jl I 'JI 

'111f1 tll'l1 n, ri Yiu llj tl~ ii l Vi tl~ Yl tl tl ~!! ~ "Jllj tl ~ f1 n ~~ v~ rrm !!~ llj mil f1!~ tl~ rr m, 1l tll ~ 11 ~ '111 i M'ii 

~ ~ I ~ \1) 1~ ~ 3) 

iJrumtn~'\I'W 1Pltlf111 mv~ tnYl'WllJtl~ 1~ 
u 

" A ..1, ..., 
4.2.3.1 'UB\jD'n'U§l'U'UB-illn'YVI1ft1fl11'llfiADB-ill'nl::'H'UB'UIID-ii1'U 

I , )I " 
.c:t' Q.l Q.l .c::l .. I 3) Q.l ' , I 'j) 0 

lf1£l \01 1m'Yl 1 "JlJ'Yl~ ~ tl~ !I'll~ '11 'U tl'U lllJ~~"J'U fl H'U u ':i~f1tl1J~"Jf.l 'Yl~Yl tllJl'U !!~ ~lllJlJl'U'Yll 

~lvnuiim~':i~'l111~ 36-61 11 tf1£JIPl':imiJ·nvi~illtnu 10o,ooo lJl'Yllflflt~t~'Uiil ~l'Wl'W 3 11v 

u~~1f1£JIP11mff1lJ11tJii h ~iY.u'l"J'\Itl~!rl u~ lltl~ ri1u~ii11t1 i~mnni1 1 oo,ooo lJl'Yl /11 ~1Viv~ 

'11lJ~11v tf1£JIP11nn~~'l1lJ~tiv~irilfwlit~~m~v 56 ~1/flflt~t~u (mn~~~ n ~1 ~t~v~tr~ 38 • • 
' t ' " 

~1) ~l'Wl'W'lmm~v 11 ~llflflt~vu (mnYirr~ 16 ~l~vvYirr~ 6 ~1) i1~'11lJ~~11P1Qil1~tr~r1m1 
" " ' t~v~ i fi.Wutljtl~tYivlJ11flfll!~~ ~1'11 '111mrlu '11~ n 

' ' " 
r-.~~ m1 'Yl ~ ~ tl~ !I'll~ '11 u tl'W UlJ(l ~-!u '\1 tl~ tn£J IP1 1m 1lj vm 1J iY-!u '11 ~ tl i ~'111fl 1 1J 'Yl n.Uu IP1 tl u . 

'\ltl~f111'Yl~ ~tl~!Yl1~'11 'W ti'WlllJ~~ -!uu ~ 1 1l 11f1t)l1iitn£J \011 m ~1m ltJ'Yl~ ~ ti~!Yll~ m..1 ti'W l!lJ ~~ -!u 

"' .J ~ "' & ~ ~ 11)• o<> • oo!loq51 
!Yl tl~'l1 'U ~ fl H !!~:: tl f1'11 'U ~1 lti'Yl ~ ~ tl~ ~tl~ fl H!! ~ 1'11 tl~ ~lJ'\1 tl~ll'U 'U f111 \Pltl ~ ~'Yll !'11 f-.1~ f11 1'Yl~ ~ tl~ • 

' ' " tYl1::'11ut~uulJ~~1u'\lv~m£JmmilltrluiiliP11lJtnrucn'Yin1'11'U~ (lJ'Yl-Yi 3 '111.u'v 3.2.2.4) ~~uu~~ 
" " tr11l f-.1(1 m1'Y1~ (l v~ tYl1::'11 u t~uulJ~~-!u -i11Jn1J m£JIP1 1 mfl f ~-w i ~ ·h m1 tYl1::'11 u t~'WlllJ(l~ -!u ~ 1f1lJrt . ~ 

' " ' 
rrm tYftl i '*trJ'U tl1'11U'\Itl~ LnYfutljtl~rJ~ LthrJuYitJt~lJflJ'\Itl~1f1£l\P11m 

f1U~lf1£l \011 m '11 ~ tl1J fl fl ~!iJ1'11lJ1V~ fl "JllJ !~ 'U ~ "Jtl i 'U 1:: ~ lJ!l 'U "Jfl "JllJ fl ~ ll~i 'U 1 ~~ 1J 

" 
iJ i) U~ '11 ~ tl f111 U 1!! 'U "Jfl~ L iJiJ f 1J i ~til~~:: Lli L ~f 1Jf111 tltllJf m.J 'W Rogers !W ~ Shoemaker (1971) 

~~~~ tn~ v~rr·nt u~::flru:: (2539) i~i M'm IP1 r-.~~ i u ~n£Jru::t~vlnu 11 ~~"hrl'ru i u m1 vvlJflJ'\Itl~ 
• u 

lJ flfl ~ til1'11lJ1V~'U tl~tllJ f111 1~ 'U '11 ~ tl Lli!~ 'U fJ ru fi 1 i 'U 1n f111 ~U 1 L iJ 'Yl ~ ~tllJ lJ 1f1f1l1ln iJ U U~ !~ lJ 
'\ltl~\Plu t'lfu 6'1'111milu 111nm1 i Mlltfu ~fi"JllJ~lm1t~ i u m1t~mJ~fi1'!1~vm1 1~111~ 1v'lftf~ 

~ 

~ t C. d. ~ ~ ~ ... 1 ~ Q.l •::u::s .Q .::. .c:t 3) 

lJ 1f1'\l 'U f11111i 1~ lJ '11 1 tl1f1£l \011 f1 1 'Yl u 1 ~ ~lJ uty'l11f11J "J1i f111 f-.1~ \PllllJ lJI~ lJ!! ~::lJfl11lJ\Pl tl~ f111 '111'Yl1~ 

~ ~ .d "" .X ..,; 0 "" 'I ' 5I II) ..,; 5I "'1 11) ,.., .., 
llf1 ~'\luty'I11'Y11f1~'\I'U tlJtl'Ulll'U1fl~ t'HlJt'\11 ~lltYltlllf111::lJ tlf11ff ~~11Jf11'WtllJ11J~1f1!f1£JmmlJ1f1 

I & .c:l ~ I~ .-:!1 I Q.l ~ QJ Jl'j} Q 

fill (Anderson u~~fltl!~, 1999) 9f~lunnum1mtJ~Lf1Yl'UllJtN11lJf11J'!m'W 1f1£JIP11f11lJf1i'l1'\ltlfi\Pl .. 
til u i1uru'111 ilii ~~n~ ~1n m1 '\11~ m'l111 '\1 v~ i fi u~ ~:: ~iJru'111111nm1 mvu~~ m1 ~1'11 '111v i fi.Wu u u 

1ljv~mnni1 trlv~111mf~~tl~trluuru'l11~1f1£JIP11m i~flJr-.~~m::'YllJ 1~vm ~ trlv1tm1::i'i' ~1ll1\Pl 
u • . , , " ' 

'\ltl~f11 1 ill tJ tllJ f 1J f11';j !I'll:: '11 'U tl'U l!lJ (l ~ -!u ~ 1f1lq! (l rrm t.W mrlu tll'l1 n i ri.Wu !lj tl~ fl f ~ u ni:l ~ ~ vYi 
' " 

!flV"J.,j'tl~ tl1Jf11 1 VtllJ f 1J '\1 tl~ lf1£l \011 m iJ1 ~ f1tl1J ~ 1f.l ~~U 
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' ' _ .. <V ...... v <V <V 

4.2.3.2 1J\l\ltlfl&nti1'U8-:Ift'Unl1ti8JJ1'U'U8-:I&nlifl1ft1 

QJ dt cl \J]I~ ~ Q.l 

111f1f11'J'YlmHl~t'Y'll~l1'W tl'W UJJ~N 'J'W '\llfnJ~Hl'fl'J t'Y'ltltUW:il'i11'J tf1'Y'l'WtJJtl~'Utl~tf1fl\Pl'J f1Hld .. . 
I I t !il 

tJth~ 1!11 1lrrYidJu m .. hn HI~ Bm'J vBJJi'U'UtJ~tnfll'l 'JmfflJJl'J\1 1~u !~m 'Y'll~t~tJ'W! 'll'i1 ~ltthmiTu u • • 
u~mlf1 ~~ ~~ 1ww v~'Y'lv~v m 1 1'1 \91 i1u t11'U v.:J tn'l:l\91 'j ml11v !li ~~ v.:J 11 1n m1 f1mnii ~v ~ltl\91 v ~mn 

tiel~ 1 'UU~el~!~tl'U l 'UniJfl'JllJ~lJ~'W lfnu mJ ~.:J l~ffllJ1'J\lff'JiJllt~'UHellJ11llf11'il tfll'ill1rt.:Jt'Viv~ .. . 
fl~1.:Jt~V1 il'lmwm~B'W! 'U~t~Vl~fl~Bflm~'Wfffl.:J'lh~m'Jfiv t~fl'W! 'llmvi 'W'Ufl.:Jtn'l:li'I'Jmtfl.:Juel~ 

!~tl'W l 'U 111f1.f11V'U tlf1l1 ~ tll~~t ~!'Y'll~l1 'U tl'WUJJel~-J''U iJ'jllJ'j~!~V\91 ~.:Jci' 
1) ~1&nlifl1fl1 

I . ~ ~ 

1.0 tn'I:JI'I'j m 1liiitlrul111w1v.:Jml11'J 1-Hin m'Jt~v.:J 1nYiutjjv.:J·h:wnuLYm'llv~m1JJI'il 
u • q 

~ >I • 

vrh~1ul'lluel i'Y'lntl1ruil nnYitn£JI'I'JmiiiHiY~1lt~'W'UV.:JI'ilm~i1~ fvvel~ 70 u~1i~Hel'Y'lelflV 
u 

• >I • 

t~fifl i1 Uel~UellV~ll!~'U tlll11'J l tl ~~vh i f1'tlit~'U tltul11t1 fl~tlll11'J rlll1 :f 'U i Mtnriutjjfl~'i11'il 
IJ 

I I i/ I 

ttl~ iJ fl ~ u el ~ l1 rl1fi' wfi v m 'j l1! rirlu tjj eJ.:J! ~ :f u tfl''l:l ml1n 111 n LYm l1 i ~~~ l1 JJ \91 l1 ~ fl m'J iJ tm ci ~ 
.. u q 

• >I 

Bll11'J TI nJJGJ51~ !~uri 'Y'l 1n 11 u vuuJJel~Yitn\91 ~'W l'llJJUB~nJJel LYm t~'W ml11'J! riiJn~v~u~ l m ~'~ cu q cu q 

>I • >I 

Helt l1 ci1il~~iJ'J~nvunuri .:J Hell r1'Yim'llv~ml11'J! ririwjjfl.:J !~t~'W tlrumrllM:futnfli'I'Jm 
IJ 

>I >I 

1.2) 1'191 \111 'j ~ ff .:Jr1 n n 1~ v.:J 1 nrlu 1jj v.:J'Ufl.:J!f)'I:J ~'~ 'jf) 'j 1~ u vil ff'j 'jfl ~ v f)l'j !'I'll~ l1 u v u 
q q 

• • >I >I 

UJJel.:Ji'W ncill;jeJ ii'IQ'l.h~ ff .:Jf1'tlJ'W i1.:JYi ri .:J Helm ~'Yl'U~tl!U1l1 JJ1VUel~l~f11'J t~M lriViutijfl~'Ufl~ 

tf)'I:J \91 'j m ~ ~ Gl Hi1 \91!~ tl'U n.n fl1 'U fl :r 1!1 tl'W tf)fl \91 'j m 11 ~Cl.:J 'Yl'U rvh~ ~ ltll'W l11 vtrlvii l~'W tl1 ti fl11lf) 
q 

'1 31 ' ' 31 ?! "' ,; 0 ' 'I 31-d 'I 'I .1 -1"' "' 'I 31 f11'j 1'15111V U\91\ll!1J'Wf11'JHCl\91!'Y'ltlf11'J11ll1'WlV11~ ll1JJUH11~ 111 I'Uf11'JCl~'Yl'UlJlf1'U'W !IJ'JVU!'YJVU !l1 
.. q 

j/ I I 31 jl 

n1u v~l.:JoMfltt\lunut~v~LYm'i1ii11fiU'J~~ ~f1'tViv~1mhv tn'l:ll'l 'Jmn1l~fluelt~v~~u1lu ad1~~ 1 '11' u 1 
q q cu cu : 

9 31 }i ., ., ' 31-" ~ .: ,; 'I 311!] 31 "' .d"' l!] 31 0 l!] .1 ' 
1l1flll1l'J Ufl~f)tJ'jf)'I:Jl hflUel~\91UelflVl~tf1el'J5\91'Yl~'W !'Y'lfl 1l1 tf!HelHeli'I'Yl\9111~ !\91f11 t'JJJlf1'U'W U\91 .. 
Gl~flil'j~ff ~rrt~aun.nmn'l:li'I'Jm:W'n11~ilciavi -Ht~u I ilta~ l~i rii 11:w1nt!n J, ml1n G1111nu 

l!] Sid _ 1 • 9 31 "' .ok ?f .f "' .J ?! 31 
ttl~ lflf111~1JeltlV I l1l11f1'Wttl~CJf~11~!1J'Wf11'j!Cl£J~flf)U'l.J1Jl1'W~ 11J'WI'I'W 

1.3) tnfli'I'J f1'J'Ul\91U H11~ i 11 1 'W f11'j~ 11 ~!'Y'll~l1'Wfl'WUJJCl.:Jl'W 111f1JJCl~m t~flJJltlJ'W flll1l'J 
.. .. q 

V t j/ I 

I riViu tjj a~ ru a~ 11 1nii 11'1 \1 iJ 'j ~ ~ ~ r1 nn t~ v~! rit'Viv~tvt vu n.n fl ~~Vi 11 -H!liii u 1 ~ 11~ 1111 u m'J vn . .. 
, Jl )I I J/ 

'J~~um'J t~ v~ !riViutjjv~ 1 -H~~un-:hYit~'Wfl~ ~~l111~tll'W ~w cin£Jtu~f11'JtiJ~vutl1vu'Jltn1~Hel 
>I • >I 

1'1 au u 'Yl'W 11 1nnu t~ v~ I ri l1 ~ flfll1l.I~1JJ1Hit u nn u ti'tltyl11 i \91 m\1 Vi 1~ nn t-Yil.I~'W 'Yll~!fl''Jfl i fi 11 

t'lf'W HCll'lfl'UU'Yl'W'illf1f1l'Jt~UH~1'W !~'WI'i''W 

1.4) tn'l:l I'I'J m ffl'W mnii ifl'u fl~1 u ~1u ~~~~~ali u auu:wel ~iu uel~u:wel~iu adu~ l 
' ., ?! 0 i ' o' "' ., 31 0 l!] ' 31 'I 31 

!'15'W UJJel~ 1'W11J'U'Vill1 ~'W 1 'Jfl'j ~ 'l.Jl\91JJ1'tlJJ'4 'l:l V l1 'JflUJJel~l'W ff'J1~fl'J1m lflltytlel~ !JJI'ItJ~f)l'j I l1 

iiu:w Cl.:J l'u ~'~ v:wml11'J tllu ~ u ~~inm'J~u 1! U'YlfiLYB1Jift1lu m'J ri ~tLY1:w 1 -Htn'l:liPI 'JmLYf 1~1m ci .:J 
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....... 
2) llfl111'ftl::,'U8'U 

" 
2.1) llflllll~.:Jmn m':i~!f1'1:119l'Jm~tJ.:J':i111'J1l1lq!~ ~mu~1'll1l11 l rih.J.fll'lf'U~ fim1.:Jr'J.:J 

~~~ V.:J~Vl.J~ 1V191l'lilm~vil V.:Jnu m':i 'Jllfll'U ~1n 1rilfutjjV.:J'H ~ mY'I911tiv.:J ~u ~tfl'l:l\91 'J m iJ ml (m'V'I .. 
,; .k 1 "> 11) I J <!I <V Y 11) Y ,; ,; I 0 , y 

.fllflf-.I'U1fl'Vl 9) C]f.:j ~HJ1i':i'Jl.J'Ifl\9l'Utl'J Lfl'V'I'U!l.Jtl.:Jl.Jf)IJ~CJ.!f1Clf'U!'Ul tU~tH'IJVtll'Hl'J\9lllJ'Vl\9ll'J'l 'Vl1 '11 

" 5) Q.J Q.l "' q91 Ql Ql 

tf1'1:l\9l 'J f1 'J\91 tl'l fltlV'J ~ l.:J\91 ~ tl\911 lmU~~f)l'J 1'V'Il~'H 'U tl'U!!l.JM 1'\.J 11 1Vf11':i t 'lffll'lf'U ~ 'J tl'J'J 1J lq!~ "!f)j 'U 'U 

y 9 y .J ,; 0 "' 11) 19 :111 .I .J ::'1 • I I .J 
IJ~ \PI tl'J L 'lf'V'I'U 'Vl 1:'1'1'11 j 1J 11'J.fll'lf'U ~ tl.J L '11 \9l'UU {1' 'IU\9l\9l!!~~ H'U C]f.:J 1U'U tlu {l''jjfltJVl'l'H 'U 'J 'Utl'Jf)l':H'V'Il~ • 
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un~~1f1'1:l\PI 'Jm~11'11 u vd ~.:JYll l 11'1liilf111l.lm~~v~vfu l u m'J~IJ~!'V'Il~'H'U V'U!!l.J~.:J1u ~lf1l.J~ .. .. 
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1.J'n'n 5 

t.tlt.lua::..Yoacnum\.1:: 

)J " I I 
v .:::1 ~ ... 1 .ci 31& ..:::~ 9J o Q,J & cv d Q.l .c::::i 

fl 1 \I'W 'fflll11tl'YI\l::; 'ff1 u H'l f111fl'fl'l:l1U Cl:::Hfl'flfl1l.J'UVHY'W VU'U::: 'ff1lf 1'U f111fl'flfl1'1 fl'l:JW:::t~W"Jfl'W 'Y1 . ~ 

~ ~ 

Vl\1\l~lJ~'W UtJfl\911l.J'I11<U'V~1\I"l ~~ ~\IU 

5.t a1t.l 
... "" .1 9) •9) 9) d 

5 .1.1 lf'W fl'WUl.J'l\I"J'W 'ff1lJ11 tl H'l\91'U'W l ~ \11 fll.JCI"!fl ':ii'Jfl11 1:::tfl'YI U\91tll i'lflqJ'l"!fl':i !ClflUCI:::lqj'l 

" I ... "' 9)" I"" I 9) I I ... <I 
Cl'fl':i 'YI flu 1 :::tfl'YI 1 "Jl.J fl'W \1::; ! ~ u 1 lJlW lllfl fl11f111 !'V'll::: ~ "Jtll.J 'I 'fffl':i'U 'W U 'I :::l.J 'I \11 fl Cl'fl':i 'V'WUl.J'Yl'W 1i 

q q cuq q cu q q 

I I , 'jl 

div 1 '*lf'WV'WUl.J'l\ll'W Yi ~~l.J1!'ff~ l.J!~'Wmm1~1l.JnmJC~1tJ'1i'11!~ tJ\1 !ri'Vl'WdJv\1 !l.ivh i '11' r.mr-~il1'1'llV\I 
~ ~ ~ 

mJ1rivhHjjfl\lll\1~1'W 1'W 1 ~~V'lf~ U1lflJfll ~ U'l:::f111l.J'ff1lJ11tl i 'Wfll':il'lflVflfl ~1\1 1 11\11flf111 hl • 
~ ~ ~ 

tCl'~l.Jlf lHJ'WUl.J'l\ll'W u~iJ H'l i '11'mJiri11\l I ~'lf~~v I 1h~1~'WuC~:::u1lflr mi'1'UV\I'lfl !rivhujjv\lmv . ~ . . ~ 

o-s ~11~1..1 l.J1nn11C~n!rimil.J-Yi!lim~l.Jlf'Wfl'WUl.JC~\Il''Wtih.~mlf11~\lu~mv 2 ~11~1..1 trl'W~'W 111 
~ . . 

I 'J 19}9&,1 1 <I ... dtGJ9JGt 
5.1.2 tfl'l:l\911fl':iCl'1'W tlfty!'U1 t\ltl\lu1::: tJ'b"'W'Utl\llf'Wtl'WUl.J'l\I"J'W\11fll.J'l"!fl1!Yltl t'b"!lJ'W 

)/ J} J/ I 

mlf 11 1riYl'W tjjv\1 u~iJ1~u 111111 ~ u~tYl 11::: 1) m'l:l 191 1miJ ~~11 1::: '~' \lrl m1 ~~v\lt nYl'W tjjv\lt¥1 t1 
~ ~ 

'Unflfltrl'W '11 ~fl 2) f111'U1~ Ufl'l'W Vl'\111 1 nYl'W tjjv\liJi 'lfutulf1ff11'ltu'UV\Itfl'l:l\911fl':iflcil.JU 3) f111 
u u • 

!Yl1:::lf'W V'WUl.J'l\ll'W lJf111l.J ~\ltJlfl 4) tflfl\91':ifl':i tit'U 11 f111!Yl1:::lf 'W V'W 1l.i ~~~~l.Jlqj'lfl1'YI1\Itf!'1'l:l i fl \1 
~ . 

i '11' f;! \I~'W n11t~l.JtlV1\IoM~t \l'W U'l::: 5) tfl'l:l \911 fl':ilJllfl''W fl~.yj tl.i~~fllf'W V'WUl.JMl'W 

5.2 '~Yt>lll'\.1811\.1:: 
sJ 9/ " I 

9 "" "" ... i 9).<1 ... "" "i dt 'l 9) 5.2.1 t 'W n n m V\1 "!fl':ifl 11 lJ mH ~ m1 lJ '~ "!fl':i '11 ~ 'YI \I'W t'Yl mu 'W fl11 'I~ lJ 'I fl11~tt'l::: 'b" . ~ 

111::; 1v'lf11 \11fll.J(l (l'fl'j i '11'iJ111:::ii'YI~ fll'Yl V\I~'W t'lf'W fl11(l'~ 1\I'U B'Wfll.J(l !Yl11:::'Wflfl\J1fl\l~Cl~Utulf1 cu q cu u 

~~ V\lfl~'WU~1V\Itrl'Wttlfci\I'U t11ti'W'W 'Jf'UV\IUl.J'l\l'lfU~~1\I"l ~Cl'1ll11tl i '*trl'Wttlfci\ltnlf n 1 111~'W 'UV\1 

II] I.J' "i 11]9J.<i & 9) 

1 fl'Yl'W!l.JV\1 !~Vfl'YI1\Ilf'W\I~ 1tl 

5.2.2 f111~\l::: i '11'tfl'l:l \911fl':i !~l.J J:-l(l Hill'1~1tllllf111 i~"l nml.J iY \1-Yl~fl\l~l'W\IU'l::: i '11'f111l.J 
I I )/ I I 

ff11'ltylllfl-Yi"!~tlfl iY \llJ wrl 'W f111l.J~fl\lf111 nun'\]~ \I'Ufl\ltflfl\9)'jfl':ilf5v !l.i 1 ~ m~ Yl1~fll':il~mf1 fl 
... 'l9J 0... ?I 1 i9) 1q9)1 ""d it 19) 11]9,/1 

YlWJ'W1f111 tlff111l.J'ff1fltyUCI:::tu~ flfn'ff lf!flfl\911fl':i !~11l.JU'ff~\lf111l.Jfl~tlf'W !Ylfl lft'U1 !~'IJ\1 

, d " 
1'1B\If111'U V\I'Yl1flt'U1l.J 1fl'YI"!~ 1 ~ viJTI'Wi 1'W i 'W f111l.J B\IUtylf 1UC~::: i '11' f111l.Jff11'lty~mihlf mvlf ~ n 

~1l.Jn'Wtrl'W ~hl'lw 
u 
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" " mlll'll'lm~m£JIPI'L 2540. m~t~{J~iri~udhJ~. m£JIPI~t~ .. n~mJ: fi"Jlmhri'ty'l.l~Nfl11lllHnn'l1mv 

"' 'I " 'l'll~'ll'"Jfll'Yl t'U~~1J1Hf1£JIPI~. m~'l'1~'1~!f1£JI'Im't'l~~'l1mwm~tn£JIPI~: 167-288. 

" mllri~t~1llm~tf1£JIPI~. 2535. uu"Jm~.Wmulm·:nn£J~P~n~flmhu": ~111Cl 1Yln'lmy -ehttnn11u'111 

~111 ~~'111~P~'el1JCl~l'll'1iTil1m~mnH'm.h~~~uuuH'UUCl~oWm'Ultf1£JIPI~m: 65. • • 
f1'el~tl1HoW'UTIUIPI{ 2541.1 m ~m~'el'U i'm:JUCl~ri~t~1llm~ti{J~ in~ut:Jj'el~. ~lV~l'U1.h~~1iJ 2541. • • • 

IPI~1'U'el'elf1t~V~t'I1'W'el. ~m~'Ul~Vl'Jl{ll ll'111l'l'lmr;l{J'I.l'el'Ut!tl'U: 92. 

~ ~ r/~ .... 1 r/ ... 1 I 

f1\PIIPI "J~~Yl!'ll'll!. 2531. TI1~lluCl"Jf1. Uf1'U!f1ll\PI~. 16(1): 1-6. 

m1v~fr'n~ t111ru1~rrff'nt 2541. tfl'~£J1l"n1lfl''Uvnm~m'j~I'JJ'Ulf1Cl inm'j-.11mvl'11w~u"~ff'~flll. 1. 
u ~ ~ 

"' .. .. .. 
~~flllfl'l~IPim't'l~ll'U!JVfl'l~IPI'j (24): 1-17 . • 

m'1{J~fff1~ U'l'lll!~'l.ll, ~IPIHf11 1i'UUtytyli''ll'1~rr. ~ll!fl{J'j~ ~1{)1i~ u~~iJliPI~ ~l~!f)!J\PI'j. 2539. 

u'l'l il'Yl ~ '1.1 'e)~ 1 fl ~ ~ ~r 1~ 'I'll~ u ~fill n ~~~(ll'Ullll~'l'll~ !fl''j!J in 11u~~ u ~fill 'IJ'e)~ mll ~'~ ~ n 'j l'i 'elm~ 
" .. U'Yl'.if1~ ~1ll{JU ~~ V'elll fui~ll U~~'l 'U f1 11 !~ {J~U'Yl ~. ~lV~l'U l~ V fl W ~!fill \PI 'j fl'l~IPI 'j 

...:::::. cv ~ ~ 

ll'Yi11'1'1Vl~V~~'I.l~l'Ufll'U'I'l'j: 125. 

m'1v~lm 1'll'll~~f11~, n\PI~ "J~~Yl!'ll'll!, i'll'~Yl~fl im'UfJ~ U~~"J~Yl~fl ~1V~'U'I'l'jl'l'l'el~. 2543.ln 

" " ~'U t:Jj'el~UCl~ l tlCl f1 H~ll~'U!:Jj'el~: 'el~IPI u Cl~U1!1!1J'U. "h,Y f1~1'U fi'el~'l'l'U ~1!1J~'U 'U m~l~ V 
~ q q q 

f1~ ~!'l'l'Ylc:IJ: 80. 

m'1{J~lm 1'll'll~~m~. lJIPIVl "JllJm, 'lil'Ulty un"JllW, fmnv'j~ U~'Ull'j~t~1!, Yl-n'n1l ff~11''1'1'el~ 
rl ..d1 Q ~ Ql 

m UCl~WHfl ~llll'j\l. 2538. f11~fl'f1£Jl'j~1J1Jf111HCl\Pif11~tn!JIPI~'I.l~Wl£ll'll''U!Yl'elf11'j'Ylm'Ul 

!'l'lfi1'U lClV~t'l1lll~~ll. 'j1V~l'Uf11'jl~V. fiW~!fi!J\PI'jfl'l~IPI{ ll'l11l'I'1Vlr;l'V'el1J~'jl'll'1il'i1: 36 . • 
~\PI'jYJYlv 'Ulfl~m uCl~Yl'jYii" t~rri'll'l. 2537.11'JJ'U1i'j~ll'I1~U',u i'l'l{J. rl11!nYim{~rH~~Hr 

f1~~!'1'1Ylc:IJ: 105 . 

....... "' ... 5I 5/<V 5I 'i '1"1' 
!'ll'IPI'll'V ~IPI'U!fl'~llifJ~ U~~!Cl'el'lfl\PI '1JtlJI'elf1. 2532. f11~~'jl~iJllfJlJf1'UUCl~fi"JllJ\Pil'U'I'll'U l Hlt'U lfi 

~ ,c!l d~ 'J}~ d .C:. .c:t, cS .c:l .c::t. Q.l .c:t, Ql I 

Yl'U!ll'el~'l'll'l11fl9f'U'U"Jmfft9fCll'ellJYl. ~1V~l'Uf11'j"HIV ll'I11'1'1'1V1ClV'I.l'el'UUf1'U: 29. 

\'li'ty ~'l'lr;ln'l.ltul. 2539. ~i)~1~1tml~MUCI~UH'U~l'Ul~V. ff11!nYillYl1'1'1v1~PJJ'U1YllW'll'V n~~t'l'l'Ylc:IJ : 

371. 

\'lftuu ~'VIc1f1'1.1Wl. 2526. f11'loWI'JJ'Ulllfl'n~P~1rrt'el'll''U11'1'1. ff11Yf1YilJ..{'\lW1Cl~mwlJ'111l'l'lt.nr;lv: 335. • • 
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" 
\15en ~'W'Ylf'l'W'Hlff~, \111W 1JtyfflJ, 1Jt1Jl~{)'W !~{)~llfl''l:l u"~'4'lf'W1G ~~~~fflJ;)~. 2542. UlJ(l~1'W 

vh{JJ 1fi'WlJ. vh{JJ 1fi'WlJtl1J~\IUlfi~{JlJ. (\lfty ~'W'Y1Efl'lllli1 U(l~f'.lfll'Wnw fffl(llJ'W 

4 ~ 4 ~ 

1J'f:illi11ifl15) Vfl'l:l)fftlllJfll)YllJ'W flHI'Yl'YlciJ: 212-257. 
q 

'W'Wlnlli 1'lfV1'4flftn~~, lff1lfi'Wlf h\l'Wffi1~v, ~lJ'W 1Yl(~'W'Yl{ U(l~VU'WI'l tiif'Ylli~"· 2534. 

cv ,.. .d a.~ d'd 111 ' ~ ~ - I cv 
5 ~fill &fl'lf'W ~'Yll'HlJ1~ fflJ 1 'W V1'111 5 ff~ 1iJ n 2 1 fl'W 'W !lJ {)~. 11 v~ 1'\.J fl15 u 1 ~'JtlJfflJlJ'W 1m1 

lfl'l:l~5 mr~~~i''W{){)fll~ti\I!'HU{). 11V~1'Wfl11l~t1U5~~1il fl{)~Vll111~~{ 146-159. 

'W1ffM ~)~fl(l'lh\1, fffll'W1 Bff5iVfilJ, ~h~Yl\lll ~'W1i'W1 l!(l~V'W~~ l~V~lflV)~fl(l. 2527. fl1)1~ 
~ ~ q q 

'11 'W {J'\.J UlJ (1~ -J''U U (1 ~ lJ(l 1 rJ!tJ 'W V1'11 U 1 rim ~'Yl ~lnl ~ 'W flfl) ~'Yl1. fl11 U 1 ~'lflJ'Y11~l'lf1fl15 
'U q 

d~ ~d oQ Ql d' 
lfl'l:l~m"~'lfll'YlV1 m\I'Yl 16 lJl11l'YleJ1(ltllfl'l:l~5fl'1ffm: 64-65. 

Ql d' Q.l oQ d' .c::::t.~ cv d' ~ cv d' 9 S) Q.l r;J 

'Wl(l\l'W'Yl1 'W11fl'l:ll, l1l'Yltl ff)'W(l'JWJ'W U(l~ff'lf1~ ff~l'W'Yl'W1i. 2535. fl11 !'lil1'\.J{)'WUlJ(l~l'WUl1\l 
q q . " 

lJ 'W 'Yl fill 'Yl 'W fl1 fl t) J 1'11 i1 tl ~ ff tl fitJ1lJ 'W 1 'W tl1'111) 1 ri 1 ~ . 11 eJ ~ 1 'W 1'-l" fl11l ~ tl u 1 ~ ~ 1 iJ 25 3 5. 

'W1(l~'W'Yl{ Yl1fflfl1, l1l'YlV iY5Yl(li'WJu U(l~ff'lf1~ ff\11'\.JoW'Wlf. 2534. fl111~l1'WV'WUlJft~i''Wm1'~ 
q q . " 

U'W 'YlfiU 'Yl'W mnt1'1m i1v\l fftlfitJ1lJ'W 1 'Wtll'l-115 1 n m ~'Yl ~. 11fN1'W f'.lftfl11l~ vu1~ ~1iJ 2534. 

Q,l ..:::.. QJ Q.l ' ~ G.l " 

ffm1J'Wl~tiU(l~'WWJ'W1Ul1\llJl11l'Yltl1(ltllfl£Jmfl'1ff~1. m \ll'Yl'W'1: 1-12. 
q 

uty'lf1 uf1'1dv~ tm~~i'Ylenm 1hfl'1ffl9lf 2533. 11t1\11'Wfl111~m~t~\lfl11!U~v'Wul1"\ll'Ylfi1'W 1"~ 
" 

m1 f'-l~~w'lflfl')flin\ln1lml~wu iY'W 1 'Wl1 ~,j1'W Vff1'W, m w fffl'l:l1,j1'W ~~ 1 my ihtflvn'W 'Yl1 

Q.l • 0 ~~ 'J) d' d' Q.l ,.. Ql d di 
11\UCVJ':i VV'Wfi1 Uft~l'JeJ1 'WVeJl\lfl 'WeJ1~fl'. 2533. ftfl'l:llli~ !fiHfl15'WWJ'W1'lflJ'lf'W'U'W1fi!ftflctf\l 

q 

1.J'J~ff1Jf'-lmh~\l: ~'Y11ifl'lff~11 'W m1'WWJ'Wl'lf'W1l'Yl. l11~ff11m1w 'Ut~\lu1~ti'm1 'Ylv: 155. 

I "" ,/ O n•l " CV ~ .c1 n•l ,/ CV 

Yl\lfl'1i5 V'W\l\9l~ln1i'W~. 2535. fl1':i'YlTn15lJl1'Wt:l'Wfl1Jutul11'\J{)\I!ffeJ\11fll"'15lJffm. 1. ff~11Jl(l 2 q u q 

(12): 10-12. 

1Y~'Wnw lJfffl" Uft~~i'Ylmm 1hfl'lff~f 2532. fl15!U~eJ'WUU(l\ll'Ylfi1'W 1"~fl15H~~W'lflfl'1'l:lifl\l 
" n11m1~wu iY'W 1 'WVff1'W. 51eJ\11'W m51~ t1. 

. " 
1 'W 1 'lffl iJ ru \1~. 2543. B'Yl TI'W(l '\Jt:l\15~~11 1 tJ 5 ~'W YimJJ1~ fflJ~ vm1 1 'iJ 5rut~1J 1~'\J t~\11 nW'W!ij V\l'lil\1 

u u 

" ' m~ o-6 ~umM'. fl15U':i~'JtlJ'Yl1\ll'lf1fl11'UV\IlJl111'YlenEmnfl~)fl'1ff~{ r~f'IYi 37. ffl'Ul 

"' " " ff\9llfl'1ff~): 230-234. 

UH'W'WWJ'W1~11J(l 1Y~ih1\lJ. 2546. ltlflff151~1Jl'filJ. 1.Jn~~1iJ 2546: 15. 

fl1fll'lf1lfl'5flifl'1ff\911m'l:l \?lmft~'Ylf'Wtnm. 2543. 51eJ\11'W nni ~m~ e\1 u 'W l'Yl1\IU(l~'W 1vmv 1 'W fll':i 

'W WJ 'W 1nu !fl'l:l ~ 1 u 1111 &\I V'W m w fffl'l:l1fllfl~ ~ i''W v v ntii tl\11'11 i1 v. fllli ~If!' HI i fl'lff~ { 



80 

" " lJ lfl:Wffl ff l'l'L fUl-'li.fl. : 4 7-60. 

1CYJ~6 l~tJ'W~nw. 2539. tn£J~~m~lJ'Yll~tfltJn: fl11lJl1mv fl11m~'Wm UC1~1'Ylfliifl1~. -chun 
<u <u u 

..::::., t/ ..!f I ~ 

'YllJYHmtJ'IlltllnfJ~ ~m ~lJ'Yll~mtJn. nHI'Yl'Yl"1. 
q 

11 v~ i!lJUU'W ~. 2543. m~ ttJ~v'WutJ C1~11im~'lltl~~l'W 111vuC1~.W~'W 1~~'U'Uf11~ r1wh1lJ. ~~'U'Um~ 

>I ' 

~~'U'Um~m£J~ml'i~'lf1~ fli'~-Yi 1: 107-120. 

1b 'ilU 1'Wl~'Yl~~tllWJU UC1~lJ1il'W lffffnC1. 2532. ~mm~ 'l ~m.J tJ'WIIlJC1~l'W~I'Yl1~1Wn i~ 'illf1lJC1 
q <u 

ffmt~'Wtmri~mm~ itJ~~'WffmntJ'WmhulJ. 1. 1i'Jn'ilml11nr~{ 6(21): 25-31. 
q q • 

1b'ilu 1'Wl~'Yl~~vl'WJu u"~mil'W tffffnC1. 253o. m~t'Yll~l1'WtJ'WIIlJC1~l''WI~m~'Wmm~"'m. 1. 
q q 

" fff11fflff 60 (15): 25-29. 
q 

>I ' ... "' 
lJ~fiC1 fiH'Yl 15 : 65-71. 

ff'n~~'Ylv ty'In'il'UT:i. 2542. 'YltJ£J~~m~tJfiu~m'Im~~~1'Ylvl~~fllJ . ~lJ.Wflf~~ 4: 64. 

ffl'fft n~'IlJ'U~~ UC1~1n~v~1m 1'lfth~nn. 2525 n . -el'~11f11~1'il1tui~'U 1~uC1~fl11lJI'itJ~m~ 
q u 

" ' " , ' 
1 tJ ~ ~ 'W 'IJ tl ~ l 0 yt 'W lij tl ~ .yj I~ tJ ~ ~ i 'W ff fll 'Yl 'lf 'W 'U 'Yl. f) n tJ ~ ~ 'lf lJ 'Yll ~ 1 'lf 1 f11 'I fl f ~ .yj 20 

<u q 

.c), Ql r:/ Ql I 

lJ'Yf 11'Ylti1C1 mn£J m ffl ff~ 1 ('U'Ylfl ~ tltl ). 

fflfft 1i11lJ1J~~. m~v~im h1.J1~m'I , ~h n1ff'IlfftJ 1m~-ellJ'Vl~ ih~'Yii 2525 'IJ. ~'Yl~'YlC1'\JtJ~ 
>I 

i tJ 1~'W~mYm1m1 i ~~~" ~ 1;1.J ·:h~~n£J w~~Ph~'l '\JtJ~ulii riYi'WilJU~. nn1.J'I~'JtlJ'Yl1~1'lflf111 
~d G.ld' ~ ~ Ql a' cvr 

fiH'Yl 20 ffl'll1ff~1fflffm lJl111'YltJ1C1tlln£J~'Iff1ff~'I ('U'Ylfl~tltl). 

fflJtJff i'i~111'1. 2543. nnttJ~tJ'WUiJC1~'I~'U'U~~fllJUC1~'l!'lJ'l!''Wif1£J~'In'Unn1.Ji''UIP11'1ltJ~ 
q q 

dt Q.l Q.l Q.l r:/ I ~Cf 
lf1fJ~'jf)'j. 'I~ 'U'Uf111 lf)fJ~ 'I I'YlUf111 'il~f11'I'Yl'I'Yltllf11 IIC1~'YlWJ'W lU~fl f11'lflJ'l!''W tltll~tl~ti'W . 11 tJ 

q 

>I ' 
Q.l I ~ Q.l .r:::i 

~1'Wf111fflJlJ'Wl'I~'U'Uf11~1f1fJ~'J Ul1~'lf1~ fiH'Yl 1: 341-348. 

fflJ 1fl'lfu n'UI'il1ty, ff~"!11~w 'lflJ~v, 'WllJ f11tffiiv~, -cht~'il LYl1JC1V um: w~vl'Yl~ "!lJ'W. 2536. 

f11~ i ~\PJ f111~l '11 lJlJ'W 'Yl ~II 'Yl 'W 1 tJ ~ ~'W i 'W tJ C111J'WII {l~f)lf)ti' 11l1fltJ~ i 'W Ul'Yfl'I"!f11 i 'W ~~-ern~ 
>I ' 

'\j'W. f1111.h~'JilJ'Yl1~1'lflf)l'j'IJ{)~lJl111'YltJ1~tJif)fj~~fflff~1 fli'~-Yi 31: 81-92 . 
..::. ..::i ..::. a' Q.l ..::...::. r:l .c:::::t. r:l 

"!'il'I~. 2531. f1~1'Yltllf11'III'Yl'Yltl: UlJC1~1'W. YlfffJ~f11'J'YllJ'Yl. f11~1'Yl'Yl<IJ: 372-443. 

'l!'C1~11rl n" IIC1~m'W l'~u 'Yl i'YlViJH. 2530. m1ffnm1ifv~l'i'W m1 l~lJlJCI~l'Yil~ml111'\JtJ~ 
q q q cu 

lq!" ~~ 11 ~ v:J111~ ~~vi -M't~ 'W Vll111 tJ C11. ~ ltl~l'W mnh ~'JI1J'Yl H1'1flf111 fl f ~~ 25 

.. ... " 
lJl111'Yltl1{1tllf)fJ~'jfflff~'j: 216-228. 
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"' ~n1rn1 ft~ , ~nJ~I'l~ 1Jtu'ff'll1'il uJ:~~aiii't~ i'l'l'WTH\1:::. 2529. nuf1mnl'i''W'Vl'l...!f11'H.Jill'lin~'Wtlja.:j 
q q u q q 

I I Jl I 
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