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Abstract 

Research project of product development of hemp dying for Hub-Kra-Pong agricultural 

cooperatives limited. The purposes of this research were I) Products development from hemp dying for 

Hub-Kra-Pong agricultural cooperatives limited. 2) To transfer technology of creativeproducts from 

hemp dying. 3) following the result of the project success. The research in the fIrst year (Budget 2551) 

divided their operations into 3 phases. Phase 1) the experiment selected the appropriate characteristics 

of hemp fIbers to the dying. Phase 2) the experiment was tie and dye method for appropriating 

characteristics of hemp fIbers. Phase 3) design patterns in order to create product bags and hats, design 

forms of 15 styles and chosen by the expert. The expert selected in each type 3 styles for making 

products to survey the product satisfaction. The research in the second year (Budget 2552) is a transfer 

technology products (bags and hats) prototype from hemp fIber that are made to Hub-Kra-Pong 

agricultural cooperatives limited. For the satisfaction of 30 participants trained to result as follows. 

The results of selected characteristics of fIbers suitable for the dying in this research showed 

that fIber, which braided, can be formed into the product at all. The experimental tie and dyeing 

methods to suit the characteristics of the fIbers found that a thick tie dye and hot dJ:y with direct dye 

suitable for using. Design patterns to create bags and hats products. This research use patterns plant and 

animal types. 

Results of the satisfaction of the respondents for bags and hats. Respondents were satisfIed for 

styles and the colors used in dyeing ofbags and hats in highest level. 

The transfer of technology bags and hats products from hemp dying. The participants were 

satisfIed for the speaker, is appropriate. Operational training, the training activities, the contents of the 

course, the objective ofthe course and the facilities in a high level. 
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3.2 m'lInfll'Lwm"u'lviJ1Uff'U1'lfJW 
, 

11/ "" OJ .. v J .1! !II___" J
4 'U8\1DIflUlfl1JNDflIlW~1)lmt1'U W1Jl'Uft1U111UW 

4.1 fln~.riruer1m~aih'IJ1miJulviJ1Uff'U1'lVW 

4.2 fln~.riruer1lf1l1fl'IJ1miJulfJiJ1Uff'U1'lfJW 

4.3 fln~.riruer1'V.:IL~l'IJ1miJu'viJ1Uff'U1'lVW 
, 

11/ ... .... 
5 'U8\1DIflUlfl1Jfll188flU1J1J 

5.1 fll'VVmL'IJ'IJ{l1~{llV 

5.2 tJ'::lilVl1JV.:I{l1~{llV 
.., 'j/

5.3 fll'VVflU'IJ'IJ{l1~{llfJlI~VVll 

6 iM'81.1Hf.Um11U81.1S 

6.1 tJ'~lilVl1JtNff~tJlI 
QClI I tlai 

6.2 fll'L~'fJ1I1tY~fltJUfJVlItY 

6.3 tJ'~lilVl'UtJ.:Ifll'~tJlI 

6.4 fll'tY~l.:1{l1~{llfJnVU~VlI 

6.5 fll'~VlIff 

http:iM'81.1Hf.Um11U81.1S
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Y.: ... .., I " 1 'Utl2JtUntilnunqlltT'Hn1fl.!n1 "nniffl1'2Un~'W~ 

tJ1~1~Ufl~fl11111rl'Wll1ttJtJ~'\1~~1'h1n''\1mW'~1tJci1~'I1'Ufl~'Vt~ (''W'Vt1~'U111'11tJilun) 
a .,;tl d 'JI' '" d. I 4C>. I '" '" I/)

llltJlJ 2507 'Vt'~'IJ1V1fflllfl~'Vt1~l~ltJ~'\11"1 VI'~ln'fI~UlJ''Vt'~'1'lftJ'm'UfllJ1~VlU tu 'Vt1~'1'lf1~ tflfl 

fl~1fl t)1 !JltJ'I11M'W ~~'\11f1tJ,~ ~1'Um.;r'W:ti hn hn1ffJ'W'Vt'~ tJ~t1V1'Hlff~~'Vt 1~ 'l'lf~ltU'Wl~tlll ltjtl'W 

t]UflfJ fl,rt1ttJttJtJ~'llltl1 ltf1~ i A';'UVl11'U a~N1'Vt'~ 'U1V1";hmill'lf11n'1'WNfl'lf~ t)1 ~1'W1'W 83 fl' tJ'U fl;1 ij . .. 
~l'W~mfl~'W 'hjijii~'Wfhn'W lrl'WttJtJ~fI'WltJ~ ~~ 1tJ'ifltfl((1';'Utflllfl'imflqlJ'win'W'Vt1~'U'ill'i11tJt1un 

, • I :JI , 'JI '"' .. .k :: 0 • • • I 
Ufl~VlH'Vt'i~fl~tu1 lJ'ifltfll:11 '\1 "I'Vttu"l llfl.lfl'lf ff'WVl1~ff 0J1~ttJtu~'W'Wfl11~fl1U'\1'W~lJ1~ti1'W . ... 
fltu~m111fl11 fl1'i';\Ql'W11ff'll~n~ff~flllUM~'lf1~ Ufl~tJ~flll'WfI; ~flfi11flHfl1''\11ii~'Wl'WY1'WiiLttJfI 
QI OJ d QI QI dd. QI tI A 0 QI i g} , dlJi 'J/(r"I 4 ~ .J:
~~'\11f1t'Vt'lfnJ' Ufl~ ~~'\11f1tJ'i~ ~1'UmttJ'W1H'VttJ'W1lJ1~flff''i 11 Ufllflllfl1mVl tfl''Ufl1111lfltJfI"J tJ'W 0J1~ 

lrl'W~lllttJtJ~ 1flHfm~fI';\Ql'W1~~'Wfl111'Vt'~nnh~n'~t1'11'Ufl~'Vt~ 1f1tl "I'Vttu<1ltJm)'m1'lf\.lflVn"11tJfl 

tJ,~ ~ltJ'~LVlffiVltl ttJtJ 1f1tJLff~~L~1':hll 1flHfl1,A'1tlUfl~tff'WtJ~~~hffl1111 ')htlt'l1fttJ 1flHfl1'~~m;'1 
, .1 J! ..; '" ." 'JIa 1 I/) '"' a '" 
'WllJttJtJ~l'jl'lftl1'lfltyfl1''Vt\Ql'Wl'lf'W'UVln'lttJlf11~ '1 fl1tl LfI'lftJ fl' .!Jfl11 Ll'W-tJff'lltJfl l'VttJ'Vt9ill'W1W'UVI 

.;. .J. a "" '"' ~I '" ""I/) 'JI
'I1'Ufl~'Vt~ (1flHfl1'l'llttJ'WllltJ 19 n'~'\11flll 2509-18 ff~111flll 2514) '~tl~11fl1 5 lJ fltu:::'~ll'WfI' Lfl .. 
11 tJ'U'\1111f1i..rm ~VI"H';9iII'W lfl1'UM~'lfl;; 1 111fl'Um:::Vln~lflllfl' i'W n'~fJ'I!'Wlrl'Wl~lttJtJ.!J1m~ fl1, 

1111ijtJ fl'WtJij,j~~l'W'Vt!tJllfl'U ~1~fl1'lfltyfln"11tJfl ~.!J~tJll1iA'lfttJfl~~'W'Ujntu 'I1'U fl~'Vt~ A1'Uf1lttJl i '\1qj 

t)l/JltJ'lf~t)l ~~'\11~U'Vt'lf''lJ; lrl'W~'W~~~n111m~fl11 1f1m'\1IfJNfl~'h~1l~~'W'Ujnturl'lrl'Will'\111fln'fl1'Vt 
~ : d "', QI.4 q 0 A,i "01 .J.~ • " 
fI'W lfl1ttJ1f1Ufl fl'W 'W1 'Vt, ~ 'IJ1V1n'lllfi ~'Vt'~1~1 tJ ~'\11"1 ~~VlH1l'Vt1~1 l'lffll1 11 fl'W VlfI'W tJ tJfl ~1 flillfJllfl1 tJ~ 

,t 'j/ , 

...'1 "I " OJ q~ Q QI 4 .::( ... 1 1q r iI 0 QI


mlllJl Lll Ufl~VlH~'U~tJ.:JVlfI'Wltlfl.:Jffl11ty'lf'W 1'WtJVllJ1~lJ1tu 12,079 ~'tfl'll Ufl1'WllJ1~fln''.i'j 

(http://webhost.cpdgo.thlhubkaponglhistory.htm) 

'JI ... "'.11 d
2 'Utl2Jt'untilnUlJl'Wft1U111tlfl.! 

i 'Wu"~nY1'lf~ i .:&'Ltf'W'tl U1111i .:&'tJ,::: 1tl'lfui'W 1~ fl1'~flff1'\1m'1l 'W tJ fl L11 utJ ~lfltJtJUn'1~1~fl 
fl'WAlllLrl'Wnf11'Wl'WU((1 fj'~ijY1'lft'W"l~'..rltf'WltliA'~fl iA'un tJtJm~l~l tJtJffl {J1'W'lfU'W~1.:J"l 1,$'W 

o "'.1 I/) A ~ "" ..; • 'JI 'JI I/) 'JI ~ '''''''':: '" 
f1'111' 'U lJ'::: 1VI ff l VI fI t'W tJ ~ ~1 flLlJ'W'Vt'lfVlVl'WVll'W fI tJfl 1111 U11 ~ Ufl ~ tflllJ'W tJ fll ~fI tJ flVl.!J fI~n'l11 lHl 

l~jtyl~'IJ 1f1 iA'i'W~'WfJfltJ'~UIVl ltf'W 'tlill'Wff';j'Wl'ltlW'lrl'W~l~flti'WA' '\.,ItJ,::: lVlfflll1rl'Wnf11'W 1'W 

o , 'JI. "" , '"' '"' "" 0 "'• .1 0 .., '" 1 i 'JJi '" .kff11111f1'Wl11l 'lfml'lftJfl 'Wfl~fl1'lf1'Wl'tJVI:::lfl Vll'~fl'IJTtffl11''lJttJfI fl'\1~Ufl~ 'If 'W.!Jl'W'\1f1f1m'll tl.If~ .. .. 
tJjlJ1tu i'Wfl1, l.:&'i'WA'l'Wilfj'~ 'lhnm!fl 'WtJfl ~lflil fl1'Ul1tf'W 1f1il1'Wff,'W 111f1W'11 11~Yil1~tJflijtJjll1tu 

flflfl~ l.atJ~~lflijl~tJfl'Vtf11ff~fll~l11ltrl'W~U,j~ ~.:JJ'Wfl1'n'U'IJff\j'W1..rijfl1,tJ'Qflill'Wff''W1'lf1W' Ufl::: 

o I/) .1'1 2. I 1 1'1 'JI a .;..J. ~ ., '"" 'JJ"" .1 "" ",.1 .;. .J. 
'Wl LlJ t'1llJ'~ fI'lf'W l'WfI1'WtJ'W"l 1'VtllttJ'W~~llJ'Wfl1'i'lf1f1ff~lff'1l 1111fl1'lJ'Qfl'Vt'lf'lf'WfI'Wl'VtlllJ1flttJ'W 

http://webhost.cpdgo.thlhubkaponglhistory.htm
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1.1 'lh~1iiih'Ut11'Ul11fJW 

~'Vn(2538) flrll1 '1";h Ul'Ufl'nnneJW l1;fJ tJl'UotrnH~ (Sisal) l~'U~'l1~tl'ijflfi'U~ul1~lJ~fI1 
, ~ I d 	 "',. 0' '" '" 111 9/ Jt • ad, ~ 

~1'U (Yucatan) 'UlJ'l'~t'VIfltlJflott Lfl fll11ottott~ L~lJl~lfl'l1V"V~'VI1t'l'Vmfl'l 'UUl1~lJ~fll~l'U U~~t'lJ'U 

U'l1~U'l'fl~ijfll'l'ri~Ul'Ufl''l''Ul'l'leJWt~'Uff'UtI\'lVVfl 1'U1I1929 ~'l'. Henry Perrine 1I(Ul~'UtJl'U 

fl''l''Ul'l'leJW'Ul ~lmiifJ~ Campeche tl'l'~ L'VIfl'L~flClf1m ~11tltl'ijfl'VI1~~V'U'~"V~7!~~fJ;~1 t~eJfll'l' 

"eJ1eJir'U'.(1(1eJLl1~1 tl'l'lfl'rh~'UU1'UUI;ty 'I(~ U~::U'n';l1~leJ'tlu~tl'l'::t'VIfl'~l~'l ''Ut''~~V'U 

Dr. Richard 	 Hindorf Umfl'.l!l~'l'm'l'lJ (Agronomist) ~~Vh~l'U,..rfimJ;-J'VI Gennan East 

... '1,J 0 a "" • 9/ 111 ~ I~ I 1 ..1"" aOJAfrican Company lJfl11lJff'U lI'V1l1::'Ul'n'l1'l1'U~ l1lJ'l 1"1 LlJlJ'ijfl 'UUVTt'l'fll~::1'UVVfl flVUtI'lJ 
• 	 'II • 

tl'l'::L'VIfl'U'VI'UottlLUeJ 1~V-W'l111~::Ult~1' tltl'ijflU'Ufl1'l' L~'U-W'l111'V1'U'VI1'U ~Vfl11lJU~~U~~ 11(~ ~~11(u1 

Ul'Ufl''l''Ul'l' lVW1I1fl7!~~V;~1 L~llJltl\\ fl~Liiv~~'U fll (Tanga) ''UU'VI'UottltUeJ ~'UU1'UffllJ1HI 
'" "",. lI) 9/... ,. ,J a ... d , 111 9/ ;It '~9/ .'1 

tll'l'tyL~'lJ L~ L~~ L~eJL'Q'nl~'VItlJV~flflVm1 (Kikogwe) um; L~t'lJ'UUl1~~L'l'lJ~'U"V~~~ffl11m'l'lJlJl'U",. '~I ",.'1.1"" ",..!1 '111.1<9 ;It J:fl'l''Ul'l'lVW L~eJ 'UlJ 1900 ttY'U VlJl'UlJ'l'lJ1W 7 ~'UfI'l'~ \lflff~ LlJtlJV~ Hamburg tlJ'Ufl'l'~U'l'fl 1m:: 

J: .J:;It 9/ ... d~ 9/""". "~QI '" ..!1~~U~'U'UllJ'U~'UlJ1U'VI'UottlL'UvmlJ'Utl'l'::1'V1fl'ijN~~lt'1''U'VtJl'Ufl''l''Ul'l'lVW1lJ'UfJ'U~'U11'U~~~V~lJl 

ffl117'U''U tl'l'~ t'VIflhw ij flnu ltVlir'U (Ul'Ufl" 'U l'l'lVWt~llJ ltl\\ fl~thtf1V111li'U ~~111~ 
'II 	 'II , 

tl'l':: \11'Ut;'l '\i'U 'Ii ~~ u~ nfJ'U ff~ fI'l'llJ 1~flfl 7~111~eJl1~1~ v;'U'VI'f'l11 ~ff~111' il(l1 Uv.w'U (Ul'U 

" '.1 .1 , "" , '" Jt ,J... ~ ... d.1 11
fl,'U l'lVW mfl~l~lJ'::t'VIfl lJl'V1~~V~lJ\\fl 'U~'Uff1'U~1 t'U V~ ~lfl'VI~'UtlJ'U~'Ulf1lJlJ'U'VI'lV U~::d V'U 

'l'::~ ~'l1'l1u~6'U'l 'tiffl'Ul'm~;ty~fJfl~llJil( u~tl'l'lfl'rjl11uvir'U(tJl'Ufl"'Ul'leJW~UllJltl\\m\1;ty 
~fJfl~llJ'I(~ lI'UffllJ1'{)U~fll1UvvVflltl U~~11(ulIfl~leJl1uvir'U(1~Un'l111~1'UU1'tltl\\fl''U~fi'U~ 

9/ • .1' 	 11 J: 0 Qd 0 QI A 9/ • " ,J '" 1 0 , 9/'l'ml~11~1lJn1 'nlVlJ'VI~U'U::'U111ifll''U11~'fl'.l!lltlJV~'UU1'Ufl''l''U1'l'leJwvl~m'U'nfJ'VI1I::PI~ 'U'UllJl 'l1 

111 9/ 9/ d", , 9/~'" Qd 9/ .'1 A , 9/ 9/ '" III 9/ ... ~ ... 'JI, .'1 
L~U~1 flV~fffJ'U 11 t \1fl11ifll'1I~tff'UlJl'Ut'nfJlI~ 11'l111'Ul'UlJ'l'lV t~lff'l'lJ tm::l'lJ'Ufll'l' N~~ tff'U tllJl'U 

t~V~v'U~ml~fl1V''Utl'l'::L'VIflI(1v (~'nl, 2538) 

, ~I ,J. ~ 9/ J: ,. 0 a , .l,J ,9/ ... ",.l.",.
'UlJ 2486 ty~'U

lI)
L~H"llJl~~ L'l'~~1'U'VI11'l1VfltJl'U"'U'VI11\l'U1'UL"1~~LflV'U ,'UottVLt'I''U VU1'U 

9/ ;It "" d 9/ ... "" 111. 1.diI 111 , ... 9/0. .l. ..." ... QI .diI ,QI • 

\11fl'l111'Ul'ULlJ'U1~Q~'U ~VlJlfl~lJmflflllfl1' LlJ'il~ LlJllij''UottfJU~::11~1~V''U'VI''l11P1ff~111'{)~Uflm'lJ 

hjij G'~fll' ffU'Uff'4 'U i~fi ~fll'l'rl'A1LU'U~V i tlil( 'l111rl'1'U~~Ltl~eJ'U 1tltl\\fl~'l1'l1U~~'U~'..rN~ 
tl'l'~ 1v'l1U~ f)"h 

~VlJl' 'Uil 2510 fl'l'lJ1'l11fl1' tfl'.l!l~' '1JlJV'Ul1lJleJ'1~ff(J1i'l'VI~~V~~'l1H1'U'U ff ~ ~~11')~
'" 

... • I ,'I "i .l.,J 111' i 9/... " 9/ .'1 0 9/ ~ I ' 'Ufllll'l1fflJl 'VI~~V~lJ\\fllJl'Ufl'l''Ul'l'leJW 'U'n'U'VI 1 L'l' 'If'n'U'qPl'UlJl'UlIl'U1'U 1330 PI'U N~lJ'lflt]11 

11~~~lfltl\\fl1tl11( 3 11 ffllJl'm~'Utrlv1N~Nii~11( 1~m~lJL~'UlrlV1N~NiiPlil(1'U1I2513 - 2518 il( 

NiiPlL"''U'VU1'Ufl''Ul'l'1t1W'1lJ 6 11 L~'U~1'U1'U 493 fn~fl7lJ 1~m'Q~VU~1N~Nii~~il(iti~~ 100 

fi1~fl7lJ/H ~~L~'Utl;lJ1WfiVlJ,rl~~1 iI 2522 mlJ1'l11fll' tfl'.l!l~'l' 11('VI~~v~tl\\fl-W'l1~'U~UottlJ''U 
'::11'h~Utl1"V~~'UU1'Ufl'l''Ul'lVW ~'l1~'~tl\\fl il(un t1iiff~ t1t~V1 u~::tlmL~1 tl'l'lflt]11fl1' 

tl\\flt1nff~ L~ 'U-W'l1UottlJ \1~'lbvi ..rihlV11(~~ ll~fiv 1,456 'Ul'V1/H ~~ijfll,tl\\ flUl'U fl, 'Ul'l' lt1W V ~1~ 
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... <V ,. ... 'JI i iI _91 i'JI'" R <V ":i 'JIt J A ... ... 
~'N~~ tflfJfll'HU'l~lffU fJ lUlJ'e.lU 'HUfl ~'i~~lUl'lJty~'Vfnfl1:l~'im'ilJ 'Ulflfl 11 fl~~'llUlfWNn~H"If'e.lfl 

" . . 
i11UfI'iUl'ilflm iu1I 2517 1 'i~~luijfilt1~f11'iN~fil 960 ~u!iJ h~~lUiifluYill'JflillUfI'iUl'ilfJmYi 
~ t i' <V,. "'f,,,,<v 0 ... ... ,,.,. .K.":A !It 

llJU'll'EH lH~lUl1~'HlJfl 800 , 1l~1'lJU ~'iH1UUflfl~fll1UUfl~f11H)~ ~flfJ ~'i~~lU'llfl1fl~Ul1ll]f~l'lJU 

'll'e.l~ lH~lUl~m~~~~m"uifJillUlrluhu1Ull'~lJ1W 2,000 H 
iU1I2518 'lJl1il1~filffl'Hm'lJ'Jfl~'ri (ll'iZll1f1il1fJ) ~lnfl i.~;hf11,ri~lffllJf1l'll'JflillU 

"i"" 1! <V "'_I """"""" _I "Ai~fI'iUl'lflW UUfllJfflHfilWfN ~~'H1fllJ'i~~1'lJfl''llU1i filllJ~'~'l"lflJ'~ff~fllfnl "If tU~filffl'Hm'lJ 

'Jfl~vl i.nUf11'i~fll~11n'HZ~1~1m'H~flUffUlJ lH~lUiitilt1~f11'iN~fil'llfNlfl~~H~m 10,000 ~'\.JI1I 
'JI 'JI 1 t d'fIt ,q e .-::I,. ~ fitQ,I I t

fl11lJ~'e.l\lf11'lffU fJillUfI'iUl'ilfJW lUll'lJ1U 10,500 ~U/i1 lJ ~fl'i~f11'l1~~ll\lflillUfI'Ul'ilfJW~\lU~ 
"" i ~ 'JI.K. ..: i' ''''' 'JI ~ ... i. A 91"" ~ ,i12481- 2522 'H tfl~Ul1\1\1Llfl 10,000 , Ufilfl~f11'fil'e.l\lt1lJmfl lllU'e.l\l~lfl~~flf1l'ifHUflm'lJUn~ 

'JIo ... 
'lllfl~flltUUf11' 

112528 'lJllll1ffUt~fl1 ~lnfl i~i~h~~lUN~fill;f'e.lflillUfI'Ul'lflm~U~flllfl'e.l,:r1i1U ~~'H1fl 
ll'iZ ~1'lJm~U~ 1'i\j·nuii tilt1~f1l'iN~filt;f'e.lflillUfI,ul'lflm iUllllJ1W 480 ~u!iJ iifl11lJ~'e.l~f11' 

" . 
ltfuiflillUfI'iUl'ilflW 1,440 ~u/1I fifllfjUllllJ1WfluYill'i~lJ1W 5,000 i..; u~1l~1,jUfl~'ilf11'iN~~~~ 

~ltUU f1l'i i1h~1J~ fl'e.lffllJl'itl N~ filltfuiflillU i.~ll'i~lJ lW f'e.lfJn~ 60 'H7'e.lfifltrluifu~1l'i~lJ1W 
3,270.25 i..; 

A " "If'e.l111~~qfl1:lfllfffil' Agavesisalana 

A "" iI " ""..,"If'e.lffl1Jty lUfI'iUl'ilfJW , C]fll]fn (Sisal) 

1~ fI" Agavaceae 

fffln Agave 

"" "IfUfl Sisalana 

http:3,270.25
http:lUlJ'e.lU
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so 

ih~l.!ihwf1'1l.!1'1l~wij~m:nU::~1l.!n'n:: ffl.! "JtnA~m.Hi1~l.!tfll.!1~ (Closerosette) luU11f1 '1 ~ 
"" 'I .1 ..: 'I ' ~ • ~ .ct~ .ct !Ii .. 'I .ct.1J A 'I .ct... 'JI:

flllJUUU'Vt"lf ~UmfJ~tAfJ1 ~UUNml.!'t1lJfrJ1~ lJnt'llfJ1~'IllJ N1 LUlJ'IlN~fllllJfI'nVA WV tUlJ'nfl'lYfU::~lJl.!l 

fl11lJU11'1lV~11J'l.h::lJlru 1-2 tlJfI'1 lUfl~lnh::lJlru 10-15 II)flJ. 1lJ'IlV~ tuij'Hl.!llJU'H'nlJ~~fl"1 'f11l.! 

'll'nlfJluij'Hl.!llJU~~fffh fJTJ'll'1::lJlru 1.5-3 II)flJ. luurl~A~::fl~1~'1flUl.!Vfl tu~m~'t!vfJfl';h~:: V~1~ 
'I 2 d/ 0' • 'I 'I • 'I .ct: ... .., 'I !Ii • ..:~ !Ii,! !Ii
Ll.!t'1l11l1~l.!(J~til.!fJflm~'Ilfl~'t1lJ LU ~UUfl'n:: tU~::lJl.!l'Hl.!fl'll'1::lJlru 200 mlJ L'Hff1l.!'VHlJl.!tffl.! LfJ'1VfJ 

'1::UU'1lfl LrJl.! '1::UU'1lflr-JflfJ hjij'1lmL~1 '1lflr-JflfJ~:: m·lm:: ~1~L'lllA~'1flUfillJUl.!1l.!fll.! 0'1 

~l.!ijfl11lJ~AlJfflJ\I'1W '1lfl~:: UNm:: ~lfJL'll'A'1fl'n~~ 1.5-3 LlJfI'1 lA~,t11 'll'1lfl~::LLNiifll~~b~l.! 

'll'1::lJlfU 30-40 CJSlJ. u9i~::1~gmfil.!'1::~u 1.5 LlJfI'1 Lrlflilll.!f1'1l.!1'1lfJtlfijm~'ll'1::1l1ru 1 11 ~::ijmlfl 
.Ii .. ..: ....,!Ii ,..:... J.1 "',!Ii', ~'I !Ii"" !Ii(Sucker) lI)f~tflA~lflfll (Bud) V1f1AflUm~l (Rhizome) LflAl.!'Hl.!flVltflA'Ill.!l.!~::L~'1f\! Aflfl 'llL'Ul.!fll.! 

A'l 0' !Ii ,'I !Ii '1!1i I I 1.:'1 'I!Ii' ..: A !Ii A'I .ct
'Ull.!ff'1l.!l'1lfJfU fll.!lJll.! 1 fll.! ~:: t'H'Hl.!fl 5-10 'Hl.!fl/lJ U'n::~:: t'H'Hl.!fllJlflVl~ALlJflfll.!lJll.!lJm~ 

• -;:tl A !Ii A'l I '1!1i I !Ii ... .. ..,!Ii • 
'1::'H':n~ 2-3 lJ llJflfll.!lJll.!Ufl~:: m'Hl.!fll.!flfJ'n~ um~ ~::LflAfiAflUfll.!UlJ 

!Ii, .ct • .ct J IC., .... ..: 'I A ..:!Ii....: ~ 
fll.! illl.! ~::lJm~'1::'H11~ 7-20 11 'Ill.!V~flU fffl1'Vt.fJlJ'll'1:: LVlffVlU\jfl Ll.!Ul~'Vtl.!V1mAl.!V1'll\jm'Ul.! 

~l.!m1 m01f1~Vl.!lm::u,.r~u~~ ~l.!illl.! ~::VflflAvm~1fl';i1'll fl~ 'H~~ ~lflVVflAflflU~1 ~l.!illl.! ~::fllfJ 
.'1 0'"", QI ~. A!Ii.'1 1 d ..: !Ii !Ii • 

Aflfl'llfl~lJll.! ff'1 l.!1 '1 lfJfUlJ'n fl'l!lfU::L'Ul.!"lfV ~lJV fll.! lJll.! flLfllJVlU'n1~:: LL V1~ O1l.! 'Ilfl~"lfVAV flflV fllJl ~lfl 

rl1l.!fl'nl~'Ilfl~vilJlu lrJw!hU11f1H~l.!' 'llll.!V 1 O1f1'll '1:: lJlfU 4.5-7.5 LlJfI'1 rl1l.!'ll'nlfJ~A ~::Ufl fl1L'Ill.!~ 
so 

l~fl fl'nlmrJl.!,fflAflfl (Cluster) rl1l.!lh~~A'Ilfl~,fflAflfl~:ijlu~l\~~L~fl"1 Aflflijff'll11'Hlflff~~fJ1~Vl.! 
..: II • "I I A J 1'1-1 d/ I 

AVflVlv~m~~A~::Ull.!flVl.!U'n:: L'nL'1flfJ'Ill.! LlJ~l.!(J~fJflALl'A'Ilfl~"lfVAVfl (~Tn. 2538) 

..: 
V1lJl : httpI121O.246.13 lewtlhubkapong/images/p3. jpg 

http:httpI121O.246.13


L<>llL<> kl"M11 
LIl I1,LWJ~Mllt'!1.t1.tt:LlA.Il='~ ~!:'L!!llij~~1L1lt'Ql\.rthL1. 16!;!NLllq~t.~(!,~1 ~,V~~~IlQf.Q161~tL~ L~Il~ft1 . 
t'L~QjUllL tLt\,tJoHt.Lf.bW LIlM~lA.UL(!',ttJl,1l1 I:trt~1. tLUt\,~1t\,i4 t\,Lf.b~1t\,1.t\,~llb~1l~t\,~1.tt1. t'~~11l~'~nt'~ 

jUllLtLt\,tU t\,Lf.blltW t1.L~16aUL(!' t'~@~t1.1~~~!-L@1q;uLUIl~l ~IlQtll~1~tL~16!;!N-
'" . ods S1ruOUlOwAZ UtMIlt1lA.~l1n ods S;}:)AUlO.req:):)RS UtM16~1l U11~l UIlt1.tLUt\,tl1:::Wt\,l Jl,1 LIlLt\, l="t::t I> J;7 J tft Iq I'C) ~(s, 0 

lA.llt lA. t\, II ~:nm ll@t\,L lA.@1M. fl.1~1 lA.ll@fWUllQ11 11 tlA. t\,ll~llt1J.@lllBt\,1fitU1U1lt1. tLUIl~lllQIWUll@11 FI> J;7 t,;,: IP tti lit FP P 117 ~ j{ l! r 1'0 p 

16!;!N tLU t\, 111~U16!.t\,~lrt1jUIlL tL t\, tu t\,L f.b~1 jUllL tLt\,tUt\,Lf.LUL(!, ~@JWUllQ11 ­

16""'~Q""Jm1t\,~1 O/Ot 16t\,1Ql1fL~IlIl~1~lA.11Mlt\,~1 %11 

(;}U1!I JO ;}l1ruoq.reJ ) 16111Ql1tQ~llll1 UtMt\,ml:(!,Lmt'@1\. %08 rnLIl~tnt'~tLt1.L@[eL!J;t'QI\.16t\,Jli>1t@n1 I' I' lit If" IE ,~ I' I' ,~ 

1llA. t\,LULUllJ.l I:(!,Ut\,QULN1t1111t't1."t1.1 LlA.I:(!'Qtt1. H16Il~1~1 t\,Lnu~nlA.t'llnnl1t t'll~t ~~Jl,MIlp,.t\,lA.nJl,' ""p • IE Kill", • K IE IE" 0 p If, lit I.~ I ~pl· .. ... p I: IE .. 

III I1Pl~a.UU~~1 lA.rnIlLtLt\,tUt\,Lf.bl1t t'@I\.QIl1QmfitUl rnIlLtLt\,tUI1LnUL(!'~~Jl,MIlp,.U.l- II> ,. IE illpl' • II> r r I' I.~ p I: is" 

rtll,t~~Lll16t'Q~t\,1.~QIlLI\.~~L~t'~t1. 

t' ht'Q~l~W11,V t'1l~l}iU1~,CI>1l~rnij~L~11Mt}il1o.jUll L tLI1 tU I1Lf.bU L(!' L~t'~t1.t'ht'Q~1I: W t' @I\.pug~t-LlA. 
'" '" '" ~ll11 llU t-LlA.16I1Il~rn ij 11@~~lA.~1 t-Il I:ll11 lA.U lA.111\.t-M11L~Ltil~(!, t\,tl1l1t'1loHt~@U ~~tt\,rT.1I1I1L~t'llt1.t'h \:71'C) ""1'0 t=' r I'Ol'C>tr". lCipn> I'C) J;7 

t'Q I11:::Wt\, :::rnl\. t'sw L~t'llt1.t'ht'Q 111 :::W16llN L11 ~ll11 IlLtlA. I1llU1111"1\. 16t\,Il1SWt\,~I1UIl.IJNLIlt\,t\,Lllt1.'
r f' f' r t::l': tl :' Jl ~ It> ., 1'0 1 

t-~Q~t1.1~l1tPLQl IltM:::ll11 I1Lf.bt'UI1@.IJ~tU UQ~'16!;!NllttUt1.L.lJ16at\,Lt'HlUL(!'~ll11 t16fitU1tLU 
'" . HlA.t'~Q~t1.1~.IJ!.11~1~jUIlLtLt\,tUt\,Lf.LfitU1 jUIlLtLt\,r.Ut\,Lf.bUL(!'L~t-~t1.t'ht'Q~1~W ­

'" . '" 
Ilt~lJ.t rnIlLtLl1tut\,Lnt-QI\.I116LllUL(!'QIl1Q111t'@I\.t\,t~ t\,Jl,1 lA.LQ UQ~l Jl,1

IE K LV I." IE 0 f' r .. "" 1='iE LVIi II> 

LllrnIlLr.Lt\,tU t\,Ln t'QI\. l,H16l1t.IJUL(!, QIl1Qma.t :::(!, lA.Ur.LIlL~t'1l fitU;:::WQIl1M.rT.1LIlLt\,lA.t\,I1LlA.1I1t UL(!, p I.... f' r ii" Is F V IP 0 f' :. Is> J' 1'0 

@1lt@111fitUl1611t'1lM,1Ill 11 rnWl1tt1.L l' t\,Lt'Jl,' Lt\,~ll111lLt'llt~lA..lJNIlLltNt'QI\.~rnfitUllll~lln ~lA.16I1Il~rnij I;;J' Jii:7 • J::I' 'kl='l=" 1'0 ~ If; IP • 'f;7 'fO \:7 11) J::' J;7J:1'~ J'l) 

'I "15 • " 

:::ll11 ~rnfitUllll::(!, lJ.1 lA.fitLl;:: W QIl1t'SWrt1 tlA.fitL~:: WLtU t'1\.11 lA.fitUl M,I; l1Jl,fitLI;~WL~':::(!, t\,t\,fitLI;~W 
1'0 'f;7 ,r lAp f f' lit ~ • p P \:7 b If fA : 

@1l1M.rT.1LlA.n1JrnIlLtLl1tUt\,LnLt\,tLUt\,1rnIlLr.Lt\,tUt\,LnUL(!' fitLI; ~W@IlRlA.tLU­ f' If" 0 I v I.v 0 10 I' I.v f' 0 

~'U~}ll l,t\,~t\,L~,ttJl,1l1::r.rt 

~1rt1LJ:1.t'9Q~t1.1~fitU't}i111lr.W t1.L~16at\,Lt't't 1 t\,1t' r.161l1;1Ill.t\,~lUL(!',ttJl,1l1 ~trt~1.r.LUUL(!,U@t\, t\,~t\,~1 

t'~l;nswn ULIlt1. llA.lt-Qr. @ULn,:::w t\,Jl,1 l,t'L16lltWU16H.t\,Lt't\,' Jl,1 t\,Mf'r IltM,t'QI\.t'Lllt\,Jl,t\,Lit\,rT.l L-i, jI" fr I+' • ~tti h " lb.:: IP I 1'0 

~1. (Unq) "",CI>U~@~H.:::H.lllLt'll;£l>jUWrtaL~~1. Hnl;i416='Ut\,Q~Il~N~1. Jl,~I;~Il1~r.r.I1t\,Lf.bI1@~::W 

LlA. 1l@r.lI;IlUQJl,l16llN @r.lt-RuU~Jl,1 fbt1.' ~LT1I\.U@Jl,l16llN Qt1QIl~UQJl,'LlA.r.LU t\,Jl,1 lA.LQ l,t\,Qt\,Jl,1l1~r.n o it '" p "" p If, I", II> p "" p po.... f'1' I v 

~1.rt~rnIlULt\,r.Ut\,Lf.bLJ:1.r.LU t\,1,bLjA>1I1@~:::W::lln t\,Lf.bUQ~1L!:ttLUt\,b~nu!kLtl~11 t'L~@IlLllt1.IlLIlULIl 
'" 

~ jUIlLr.Lt\,r.Ut\,Lf.LUL(!,,ttJl,1l1 :::trt~1.r.LUt}i11t'~(!, IlL16 !bH.1.t\,tpt\,~1U1,bt1.t\,Lt't\,~b~~rn,!!16!;!Nt\,~lMUJ.IJ 

r.rt11rt 1 LJ:1.t'~ ULIlIl~:::llnw0.11.1 t'~nl;tJ.Jl,llbt\,i1M.lJljUIlLr.LI1r.Ut\,Lf.bIl1. t\,i' t\,,CI>~(!, Il::LM~1fll;lIlQ,tt. 

t'LI\. t\,Q~t\,Jl,1l1:::r.nJl,1 m Lt\,r.LU1611 tU.l1T1Lt\,LllrnIlLtLt\,r.Ut\,LnUL(!, t\,Jl,1l1~r.n.a.l tLUU(!, tlllA.l t\,~ If;'l' 1~If;Ia>IVk 0 • K I' I,~ I' Iii''' "'If; lit 

jUIlULl1tUt\,Lf.b UL(!,,ttJl,1l1 :::trt~1. r.LU "f·(: 

6 

http:rn,!!16!;!Nt\,~lMUJ.IJ
mailto:t'L~@IlLllt1.IlLIlULIl
http:1.rt~rnIlULt\,r.Ut\,Lf.bLJ:1.r.LU
http:Qt1QIl~UQJl,'LlA.r.LU
mailto:LT1I\.U@Jl,l16llN
mailto:1l@r.lI;IlUQJl,l16llN
mailto:Jl,~I;~Il1~r.r.I1t\,Lf.bI1@~::W
mailto:CI>U~@~H.:::H.lll
mailto:r.LUUL(!,U@t
http:l,t\,~t\,L~,ttJl,1l1::r.rt
mailto:W@IlRlA.tLU
mailto:rnIlLtLl1tut\,Lnt-QI\.I116LllUL(!'QIl1Q111t'@I\.t\,t
mailto:I1Lf.bt'UI1@.IJ~tU
mailto:t'@I\.QIl1QmfitUl
mailto:rnLIl~tnt'~tLt1.L@[eL!J;t'QI\.16t\,Jli>1t@n1
mailto:1J.@lllBt\,1fitU1U
mailto:lA.ll@fWUllQ11
mailto:t'~@~t1.1
http:t\,~1.tt
http:LIlM~lA.UL
http:t\,tJoHt.Lf.bW
http:t'!1.t1.tt:LlA.Il


10 

o ~'I <'lII A I ., AQI '" ... A., . II) 91 
- tHll1'U fl'".nnfJW tlJ'1.'1'fl~L'VH.l'1.'1'~LfI'l~'I1 '1.'1'1' LfI'lHl'UG') '1.'1'1'U 'I1ty ~~ L~m~tltlflt]$l 

"" . JJ "'.,
{I~ (Oxalic aCId) '\J~Nfl1''lJ1'U1 (Camauba wax) 

- m'l11'ff~1~lflil1'Ufl"'U1'lfJtU '1hi'llLifJ~ff~11~fJfll"vh'~LL~~Uti'TI.l1i'llN'1.'1''lJfl'U 
A A ...~ I"" : l' "I a'l '" 41 "I 'J/ J "!'IiI ~ 

m'l11'tl'UG') L'Utl~~lfl'lJlJ''lJ1W'U11'n~ L'UlJ1'Ufl"'U1'lfJWlJ1fl~~ t'l1mfJ~'1.'1'~1 Lfl~ 

, 'J/ 0 ~ I ~ OJ A "I 'J/ 'I .'1 ..... JJ ""A 

- 'l1'Vl1LlJ'UtllJfl":iW t'Ufll''\J~L~l L'U~H~lfl t'ULLY'U Lf.llJ1'Ufl"'U1'lfJWlJ"1fl'tIN~'U1~'l1'U~ 

tl~ ~~ijfll,ih i'll'fl'Ufll''Ii~\ll{1'11~L~tl,,rLfi~L~li~ l~tJL~'fn::1hi'll'li~ 1{1'11~ 'VIfNL'I1fitl~ LrJ'U~'U 

('1.'1'lJU;t, 2541) 

" .,j....JL.III _'I J3 'U0\ll;unrrJn'Ulr;l'w &£lul'Uft1'Ul11£1W 

3.1 ~f1'llWZ lf1'~'1.'1'r1~'\Jtl~L~'U'fJil1'Ufl"'U1'lfJtU 

~h ~flfl~(2542) tli'U1fJ i ~"h L~'U 'fJ1in lJ'l11 ~ ~1 fl-W'l1'tJ fl'l1U ~ LrJ 'UL~'U '£I'll na.fl 'VI 

,. d... "'_I ... l' '" '" II) ,. ...QI

Lt]$tU.1 L{l'1.'1''VIlJ~NfllJ'~fltl'U'Vl1~LfllJfna1i1~'I1{1fl fltl m''Utl'U 44.4% L@1 L~'L~'U 6.2% U{lZm)flt]$L~'U 

• ., ~ ,. ,. •• ,. ~I 91. II) .... l: .ok 
49.4% ~tlfl'ULlJ'U Lt]$ LlJL{lQ{I Ufll{l~'I1'U1a'\Jtl~fl\J Lfl'1.'1'lJ'~flfl'U~1a'l1\l L@1~'flflt]${I'VI~'I1lJ~ 3 'I1\lt]$~ 

iI. , " 

m1itl'U fl'U lf1H'1.'1'r1~'\Jtl~1l1fll1{1";1 i 'll u~iLufl~~lflllJL{lQ{I~tlfl'Ual1L~'U\JflloH.yh' ,ri,j{lZ{l1a1l1 
'f II II , 

m1itl'Ufl'Ufi Lfi~ fl'U1l1fll1{1 1fI1 ~'1.'1'rl~'VI1~ Lfliiut!'U ':i1ii'U'VI'U 1'V1 tl~H~~ ~tl fll' rh'l1'U~ '1.'1'lJU;t'tltl~ Lff'U'a 

• "" '11)'" ~ QI 41 : 0 , 91... 41 : ,1
fl{l11f1tl 'I1lJ t@1~'tlflt]${1 (-HO) "'~LlJ'Ufll1~~~~'U1'Vl1 'I1lJfl11lJ'1.'1'11J1'fl ''Ufll'~~t]$'lJ'U1LL{I~fl11lJ'l1'U

.. .. OJ 

i~~ Lm:iiN{I.yh,,rL~'U'aiifl11lJU~~LL'H 

'0 

,.; "" '" 'Jl ,'VI'lJl : 1'V1a1fl'l'1.'1'fllnLY'U a, 2542. 

41 91'.1!, ,.,.;.... "".A ....... "'a I ... , 

fl~UlJ11tl;1'U tJLt]${I\J t{l '1.'1''VI1Jtl ~1J1fl1J1a'l1 {l1t1'l1'U~ UfllL'Utl~"'lfl'tJfl'l1'U~ lJfl~fllJ': fl tl'U 'VI1~LfI'lJ 'U . .. 

'11U1 tlUtl aYim1itl'Ufl'U~~.yh',r'1.'1'1JU;t'tltl~L~'U 'fJmllJuiifl111Jflft'1afl'U~~ri~ N{l'1.'1':~tl'U i 'llv~ '1.'1'1JU~'tl tl~ 

Nafll.nwcyj'9i1~G') ~1fJ 

http:u~iLufl~~lflllJL{lQ{I~tlfl'Ual1L~'U\JflloH.yh


11 

....,. 
ftlI'lJfl tll11lriltl'Vfitlr1i~ 

• 

I odi A,i14
• 1.fl1'iflflO)1lJfl11lJ'lf'U flfl 
: .. 

2.Ulfl1111ft:l'U ,~ 

3. fl11lJnllJTHl L'U fl1'i'VI'U ~t:lflm'H.fJijil~ 

1
.4 QI Q,I 0 

4.fl1'ifl'U~1f11fl11Ht:lfl~1 

n1lJ'rin'lJlV 

o , ~iI d i ~ ~ rl1 'HN1W'Uff'lJ1V 'U'VI'U1'it:l'U 

iI iii iI ,ilA 0 1 

~lJNl 'U'HlJt:lt:l'lJ f1~"t:lfl1'i'VIlfl1111ff:t:llfl ill 
>J"11 <:l iIiI iI

l'lft:l 'ifl 'iflNlfl1Vfl1111'it:l~il~ 
1 

'" QI I ~ 1 del t ,
N1V'lJ~lV Vm1'U 'Umm'VIN1'Um:::'lJ1'U~flU~~ 

o d iI 
nll'i flUtl1 

5Jtf'ULVnllJ1'imfl1:::fl'Um.l'UL'U'Um:Lri'U~lV n1lJl'it)'VIt:llrl'U~l~1jlfl'i~fffl~Ul.l'U rl fl'UtllJfl 

6JrI'U~1Ul'fHh~fl hin:::nlJ1h:,hJvh 

7.fl1111'H'U1UU'Uil~(1.5 ) ~1 ~'VI t:l,r'UiiJ1'H U flfllrlt:l ~,j~ V'lJ rVi V'lJ fl'lJ~'VI t:l 
iI iliA 
~nmn'U Vt:l'U'1 

8.'VI'U~t:lUll"N 
o "0

9. \l fl 'VI 1 tl1 V fI 1 Vfl 'i fI fl1" 1 fl fl'i fI 
r

U'i (mineral 

1 1 d QI 

~lV~t:lfl1'i m'lJ'i fl'ill 

n ,iI iI "" OQl~'" <:l'i t:l m t:l'U fllfl N tl lJ fI: ~ t:l ~ 'i 'lJ fl1 fI f1'V1 ~'VI 'U 'VI 

l<:l d iI A '" <:l" 
acid)U~lJNtl 1t1fl'Ut:l V l'U t:l~ fl1flm f1t:l'U'VI'i V 

1 d '" iI ~ , 1
flt:l'U'VI fI: ~f1Nl'U1'UfI'U 1~ 1It:lt:l fl 

10. \lfl'Yi1tl1V~1V'i1 ~lffm.h flfl1'i fI:::'i:::l~t:l~l ,,r4'U 

11.'f1lvJ~f1 Ltf'UimGJttl'J hff~f11vn~nflL~1 LN1'm!Lm::: 

LiljI~ it iI "I d'H tm l'VI1~'IJlL t:l Nlt11~'H 'i 'el'VI'VI t:l 11'lJ'lJ 'H tl111 '1 

. '~fl1'iL~lifl~t,jtl1'fl 
.... '" ".JI IIIYllil : 1'V1mfl1n~'i~tl'U LV, 2542. 

i 'U 1i'i'ilJ'lfl~ fI:::"mtf'U LmGJt'f'l'J 1'f'Infl1flri1'U ~1~'1 'Ut:l ~.w'lf11~ fl~1~ fl'U 'H 'f'I1 fl'H 'f'Il V'lJl~ 

,j'i~Lfl'VIlr1'ULtf'Ulv~'~fllmlJ~f1 'IJl~,j'i:::Lfl'VI~rI'Uttf'Uiv~'~fl1mh~'U U'f'l~'lJ1~,j'i::: Lfl'VItrl'U ltf'ULV~'~ 
fl1fl i'lJ'H1mt~m:::,t~ltf'ULVfl1flN'f'I~~llJ ri1'Ultf'U ivih'Ufl'i'U1'ilVW 'VI1t:l i11'UorcJr'f'l (Sisal) lri'Ultf'ULV 

'" '" ..6 dill P i..6 ..,....., "I .JI III h'l "QI'
1i1111'lfl~'lf'UfI'H'U~'VI L~lfllfl 'lJ GJt~fJmnlJ'lJ~U'f'l:::'f'Ifl'ilm:::m"l~ flt:l Ltl'U WlJl'Ufl'i'U1'ilVm1111fl'Ut:l~ 

!it. i odi 1 "I "1,,1 'QI i "''''' 
llJ'U'H\I~111V11'Ut:l~ tl VfI f1Vfl11'H1t:l gum fl11lJV11'Ut:l~ W'U'Ut:l~fl'lJfl11lJtl11'Ut:l~ 'lJ11'f'1~11HWfl 

• I ... P III <:l jI .'1 ""Ill '" ,. d 
lJfl~tJ1tWfl LVfltt'f'l:::~'UlJl'Ufl1'U111Vmff1J'),pm LVfI:::V1d 100-125 to)1'U~tlJ~'i LflVLU'f'IV 

.JI 1 " ... jI iI <:l"l "" <:l !it QI h'l " "" 
ltl'UN11!l'UVfl'f'll~ 0.2 0.3 LO)1'U~llJ~1 m'f'll~ff~t:l1f1fl Wfl~lIff'U1dU'f'I~t1J'UlJ'U lJl'Ufl'i'Ul11VmL'H'UV1 

, ,Sf iI 

trl'U flfft:l~'Ut:l~'lJ'i1 f11 iv fl1fll'lJflnltlql'n~'HlIfI ~f1U1 '~t~1fl'hiVfl~1vlvrit:l'U~l~n~~ 1jl,j'VI'i ~m1V 

' l d iI .1 odi QI ,II .Id d "" • dh

~1~ fl'f'll~l lJ~ t:lt:lmtlfl'Ut:lV lJ'f'IlVU'H 'f'IlJU'f'I:::'VI'lJ mtl~tl~llJ'U11~ LlJ'U llJffL'H'f'IVlI lI'JtlJ'Ut:l~~1 ~ fltl1~ L'H 'U 

'~ifl 'U'U 1f1 ~1~ fl'U ~111tl11lJLfI~ f1J'Ut:l~LV NU~tO)1'f'1rl'rit:l'U ~l~'H'Ul ~1ttf'ULV,j'i ~flt:l'lJ~1mO)1'f'1'J 1'f'1 ff 

... '" <:l A '<:l d jI
B'f'I:::'f'Ifl'U'U lIffl1t:l'U'1 11lJt:l~t:lm'f'lfl'U{W 



12 

trtlfllilAU 

lYl 1''I.h~ml1J 

m,lYlih d'tlua~) ...nltl!tltl1'd-r( tlua~) 
,1 

fI dTil 'IfU 11.5 10.0 

'JI 
tm 1.0 -
........ 
~nuu 14.5 9.9 

tatf~~ l~ff 72.0 65.8 

tatfijtatf~~ l~ff - 1.20 

ttln~u 0.8 

0' .... 
uv~mHTVmUUatfU 

: 
Ul 

1.0 

-

-

1.2 

, QI .;~, 
'il'lJUU~:::'ilPN - 0.3 

100.0 100.0 

oJ.... 0'2'1 
YI~l : dVltJlfflff~'Ht1U ~t1, 2542. 

A 'I "'I 0' 'JI d <9 ?t Cl ... 0' Cl .!
t'lJV tNl ~t11J lU ff'JU1'Jltlru tfllVl m~v ~:::tllUN~ n'ilV-:I Uflmatftl'lJfIl'JUV tU~ N~ nuutln 'ilV-:I 

, " 
UfI~t~t1'lJvvnatflmVl'Yi~u'.hijv~lu Parenchymatous cell ~ltmlt1illUff'JU1'Jltlru1t1u'ifUltJl'V lv~u 

lum~til'lJ:::~U ~:::ttl~t1Ut~Uffm~V-:I 

3.2 m'J'lJnm'J UtlmffUlt1illUff'JU1'JltlW 

" .
m'Jutlmffult1illUff'JU1'JltlWvh'~'VImtlnUU~-:lU~1i~ltl'1 Vi'lfldihuvhtiU'lJl~lU1U 

Cl !II 'I "'I 0' 'JI A QI ...... !II 'I "'I 0' 0 II) 'JI QI .! <9 
~umm'JUtlmffU ~t11J1Uff'JU1'Jltlru~dmfI'JV-:I~m TfiUtlmffU ~t11J1Uff'JU1'Jltlruffl'lJl'Jf;)Vll ~~~-:lU flV 

" 3.2.1 ntwmffult1illUff'JU1'Jltlwl~t1m'JU'ifl~h 



tL~ ULfttLUJb' ftrltL ~tll.U~~ :;Ul1ftU.~' U~nW~t'Il!.~mUtLUW~mJbl:::nnf.UUft tLft!.llmt'IlIbWUIl!.~1 
II> ",,,II> "" Iii II> "" II> '" f' '" '" "" "''''' "" '" f' I 

tLlJ,~bl&~~~1'tl&ll.ll.n~lbll~~m~l1l.'L UL~UIlll,tn~L!.LtL!'1d tLLr.wl,tLi1U~n!.LU . . . 
W! t'1l~~11'1.!.Lu~~l,tn~L!.LtL!'ldtLLr,.~ttLi1U~n!.LU £'n: 

ULftUt!.ft'l Jb' !.LULtULJb'''' LlA,:;~ tLllt tLLITtLlll 
" WtI II> ."Iii Itt 0 

til 
"" """" I,· i6 

~nIlUM.1 ~ftM.tL~IT1 ~bM.Il.' ULU:;Ul1 t~lbllJ.tNtL~~ittL!,M,:mLU:;UJb1 tunt1Jm~L!.LtL!'ldtLLll,ll.' Il.Il~M.l 'Ii" I Will II> """' ... "1f,1I>",, ,II> "" 

L~ll''L~tJ1, ~LIl ft~Ut<LIl. ~~LUM.p IlI1U LIfl.~'u ~it~!;~~l,tn~L!.L11!.1dtLLr,.~'Ll1i'u~n!.LU 

LtLJbnIlW~1~It!'LUUL~'''1 lA,m~L!.LtL!'ldtLLr.ttL.u1Ltu~L~L!.L'" :::~U~LIb!'LUl1t I1tLt'~ ftLt<~t,U~~:::~ :' l=".7 ,l"Lrtpp • j! 1}:7 tlIA p :1'0 ~ 

,U ftlla Ilftt tLIb lJ.ft:;~ tL!J,t~~l~it!'LUUL~'''' lA,m~L!.LI1!'ldtLLf.W1.I1.ul I1LIl.lA,Il~LlA,LftLtL:::~UtLt:::u~ntL' "" it r "'''''1'"""" Iii Ittf'P 'if;"f' 0 ". '" , II> ,0 

Il~M.l,tn~L!.LtL!.1d tLLr.t Il.l,t;Su LM.~l1llt~t'PtL Ib!.LUtL1, tLLt< t<1! M,~QM.:::!. f"!.L U tL I;Pt:t',!:lW~1l&~Ul,tn~L!.LtL!.1d 
til til 

11 LfH ~LIfl.l& mt1~Il.,tnll L!.L 11!.1d tLL r.t Il.1, u~n!.LULIfl.:::~ W !.~f1tU1t}i11f"~ t,!:l~ ~1 ~~~£tI1IJ1rt:t!. Il.t!.
. . 

Il.Ul:::~t<~ lA,tL,Ut<M.nM.1.ftut<NIl!.M.~~11UL~f'" LtLt'Il~~1 U~11lA,m~L!.LtL!'ldtLLr.tI1111 tLtLLlA,1ftWUlu Z-l :::u
". iI"'''''''' r' Ii" Itt 0 "" Itt f'P ,i6 :' '" ... 

tLtroLft:::!.f"~~u~n:;~W!.~fir.Ul L,t<I1M.l1ttL\, I1I1N~ LtLJblm~lU~11lltLtuULIl:::~tL~'ull.tUL~m~L!.LtL!.1d I'() f7 It) ;1'0:' l' P }::::r"bol 

tLLr.tU~11llt 1l.'Lt<IlIbt'L!tUftLt~Il.UI1Ib ~~U~'LLlA,1Il!.M. tLJb t-£ tLn.lt'm1:::~ tLtLL,UU1tLJbtLrUm~L!.LtL!'1d 
, I='~ m r ~ · ~ ;' rp. :: p:, "11 

tL Lr.t Il.1, t'fLl1!.L U H ~~~1L,u ~1 tL~tLlJnfLn~~'u,tnIlL!.LtL!.1d tLL r.tIl.'L UL~ft~1:::~ ~1t!.LU~11 ftUM.n
... . 

IlLUf" UAilLNUt!.fttJb'L Il~ LtLJbn!.Lu!J,w~l~1t!.LurI.uw~mrI.nmwf"fll''L:::o. 
"", "" Ii" :" """ '" "" P 

~'uU~l1~ll~l,tn~L!.LtL!'ldtLLr.t~ttLi'Ulln~ z'Z'£ 

~t'u!l~:::~~ftll~f"tLttll~'i Ly~~t5:::~~L~ 

tLLr,.tLllmLtLJbn!.Lu!J,w~l'''' ~1tlA,I1Lr.t tL~:::u~nt'IlIbIhLI1LJbftLt~Il.U~lltLlb 'uu oz -8 :::UtLtmLft:::!.IT W 

• i6 r : · ~ Ii" lit F" I 0 I'D' r I'D I 

~, ~1t1J!.LftL,UtL~:::u~n IT1 1l~~fttLn.1rt:t!.ll.t!.rI.Ult'~~t'M.nll' l1.IJml!. ~1 UftUt'NIl!.M. ~~nt'NIT1 LtL"'1 
" lit , I·Itt • '" 1,,0 "" iI"''''' If, II> if> If, Itt "" r' r" • lit Iii Itt Ii" 0 

l&~'Ll1i' Lt1.~n!.Lu~~~l~it!.LUtLlJlt:~ftL~~It!.LU !lH,'L119L1lm~~f"1t'1l~I1IJ'L~ ft~ftLt~~ftH,:::o.Ut!. • i'C ~ j 

ftl tun L,tLLtLf"~~1t!.LULlA,llft1 !.LUt<Il~ftL~~'LtL.ul~~ :;o.UH~UIlLAiltLtLJb1LlA, Ullllu~nu~:;o.~Il~1.tL1l1
"Itt" or" if; If, "": "":'1" 0 • i(" 

ftb~lA,rI.' ftkll~1I1!J,W~1 1l.'L~bI1IWt!.ftl ft~rI.U~1tro~L!.LI1!.ldtLLr.tIl.1ji' t~LH,L!]glm~L!.LI1!.1d tLLr.trI.l 
f' II> " r ,F""'" " Itt '" P ,II> '" ,. plio 

t<~Ltlbllft tLU~JbH,' ftl ~LUITIl.rI.~LAilllft I1Ulll1llll!.tL' IT1 LlblmllL!.LtL!.,UtLLI1.Il.' ~1l'uLtlbllft tLUULo.Ull1l 
iI'" Ii" "" ..." "'" Itt I~ "" " Ii" "" 101 Itt " P I,~ '" Ii" "" til 

v 

UllnfJ LNlA,tLLl"ft' ~LUf"ll.o.~LAilllftJb1.~~l U~11f"1 LtLt<o.tll.n tLJb t-£ mLft:::!.f"UIl L, UUmJbtLn.1UtlLft tll.11 if lit • P if~ lrt It) If> 1rt6 In 0 IP if: :t' J;lI' P:t' rp}:7 K 

~~LtLo.H Ltt~l1l&,tn~L!.LtL!.ldtLLf.l,rI.'LLtt 'u~~lUAill Lldt'll ~t mLft:;!.f"ftftLlfl.tLlll:::rof1tU1!tL'LPIl ~1JL'L tLf111 
• til' 

~'L11~t<uU[!ftUH,nftL~Llll H ft~~~l~Ut!.~~Lllm~lLIfl. ,tnIlL!.LtL!'ldtLLf.l,rI.'LU~tnLU~ 

UIlIl~' tL.lJ1Lm~lttun tLLI1.rI.l ntrI.!.H,L,UJb' 1lM,1 ftl tLlllA,t<lllbtL~ftL~ 10 if; "I.~ '" '" 0 If, II r "Itt I 

Lftt'UH~LNt<tLH,tLLI"UIl ftUH,11H,1 t<tLH,tLLl"~LUI1.~~LftLtL:::o.UAil:::u~n UAil Z 11n.,t'rI.mNLftl1l1ut!. 
r' 'r' Iii "" " II r' Iii ,~ '" "" I "" 1,,0 • : 0 I 

ft1 LtL tlln!'LUt<Il~ftL~tL~ftLt~~LtLlb~' Ut!.ftl ~l.6llftl ~Il~~ftl t'1l1b1ln.ft 'ft'Ail o~ mLft::!.l1.tLll Ut!.ft'l 
" Itt ° Iii" t5'1tt "Itt '" f" """ Itt 16"" Iv " lit 

Jbl :::o.Jb' lA,llftt<Il!.~l t!.~Il.Il!.~tL1 ftUUH,L,Ul.6fltLm::mfir.UUUI1ULftft1 roLft!.f"ftlA,ro~L!.LtL!.ldI1Lf.l,rI.' U~l1 tf> ~ (6 IPp IF "I'() Ip IF' m m I In ~ }:7f'P • 19 

!.LUrI.!.H,L.t!::LftH,l I1UJb1 tLLrI.tLJblA,L,~Lt'lltJb' :::o.m~L!.LtL!.ldI1LI1.Il.' u~n!.LUtL' IT1 ll~m~L!.LtL!.ldI1LI1. 1'1) 0 F' • };I'~ Ie p I,W " 1st I" In • p I....' I't)" 1,,, 

u~nIT1 LtLt<o.tLtLULo.lll.6 tlll1'''1 l1.1 IJ tLt ~1 roLft:::!.11. Il~ tLlbt!.mllmm~L!.LtL!.ldtLLI1.Il.' Il~m' LlA,::o.U
IVIIt ° 0" : • Iii liiLti6lo"" '" 'v Ii" r "" ..,P I,V II r" II 0 "" 

£1 

http:tLlbt!.mllmm~L!.LtL!.ldtLLI1.Il
http:roLft:::!.11
http:o.m~L!.LtL!.ldI1LI1.Il
http:t'1l1b1ln.ft
http:LlblmllL!.LtL!.,UtLLI1.Il
http:I1Ulll1llll!.tL
http:LUt<Il~ftL~~'LtL.ul
http:ft~ftLt~~ftH,:::o.Ut
http:it!.LUtLlJlt:~ftL~~It!.LU
http:UtLtmLft:::!.IT
http:m~L!.LtL!.1d
http:W!.~fir.Ul
http:lA,m~L!.LI1!'ldtLLf.W1.I1.ul
http:l1i'u~n!.LU
http:tLi1U~n!.LU
http:tLLr.wl,tLi1U~n!.LU
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... 1 .:t.:t lIJ.:t ... rt I lIJ .:t"l7.' 'iI A "". ,1 i. 'iI 'iI "I IIJ JMI
tlU flUtotfUUfl:i ~tltlfl 1Jl::tVlfY ~VlUlI L'1Jtl~1J1~ lmtl~"m"::fltlU~ 'Yfltmff1WUtl lWtlfl fl1~ ~U L'Pl ~U . 	 ., 
A1ttl~ 1iuufllUU1JlJLfh~U~fl~l<fitldlU1JltdWfiNfifllullh.nflufl tW nfltlfl~1uijtl 11~m1]jfllu'Il1 

A "I 'iI 0 IIJrtl <!I "I 'iI 'iI rtl '" .:t Sf 'I A "I'i1q 'l rtl
tlltlUUfl LUtltlmUn U1 L1Jfl1flUflflWJtltl1J Ll1Ul1~ U1Jl~l1ltl111lffU LUt'Wtl Ll1l1ll1Jll 

., 	 ," 
, "I .:to 	 ~ 'iI Old "" .:tIlJ1I"" 'I 'iI 'iI ... 'I'iI 'I 

ltlUUflflfl1~~l1qfl flllUUfl LUU1l1t1JUfltl~Vl1 flUt11f11Ul1fl~1l1flVl ~~lflfI Lmun mVl~ Ll1U1~fI1U LU 

u11'~ll::UUfltltlfl'1~'ill1llfl 

, 
iI ... .., ... ..,,J 	 2. ~L.}I ,J

4 -U0lJt1lfltr:In':UFlt1flflWcrt1)lfUO\,! lfJ'ul\'!f'I'ilH'lUJW 

1u i11l ~UUU'IJ 'hNfiflft w evI\l1m~Uluihu fY1U1l1UW'~u'W111 fl1Utltl fl' t1~11'tl~flfl1f1tl ~1~ 
'iI A ~ ... ..,...... ... rtl .:t 'I d 'J! .........4 ....... .:t 

fI11~'\I11~ tU tl~ \11 fU1JUNflfl.flW CJI ff~lfflllfYfl1J1'ifW LU fflltfl \I'Wl::U1,U'lnffl flfl'Wl::'lJ11ll1~UU111 Ufl:: 1I 

ltl U1J'IJ~ ff1U~11l Utlflflfl1 1111't1g~11,r1~t1l~ lu~,rlU flll'<fifftlU ~~U1J'j, lr!U Nfiflft w evI~ij fl111l 

VlU Vl1U9i tl fllll<fi~lU~~ 	 ij flllimu11tlU1J1J'\Itl~NiiflftWevI111'i1u ff]jUtl~flfltlflnfl1 fll ~ 9itlfl111l 

M'tl~flll'\ltl~ij1Jl1.flfl ijffnu~ff1U~11l NiiflftWevl~Niifl1l1\11mffUluihUfY1U1l1UW mih,ru fll::lih 

_'l!' ... .., .. A • 'j/ ~ 'iI 
111J1fl ltl~t'fn Nflfl.flWcrltmtl~flflUfl~1J1U l1JUflU 

4.1 Niiflftwevlm:: lil1 \11 fl uJu'UihUfY7U1l1UW 

m:: til1\11m~UluihufY1U ll1UNfbull1qjUtl'1 \I:; tltl flll 11 U ltl U'IJ'IJ'\Itl~fll~ til 1 fffll 

iI 

trJU rbU1l1fl ijtldl1fl1UltlU1J'IJ l1fl1fl«nU ij,f~m:: lihUtl fl7~ lihff:;'W1U m:ail1fffl1~1'i' Ufl:: 

"I f.:t nl iI 'I • 'I .:t .:t AI .d .., .., d '" 
m:a 	1 LfftfY1:H111UtlI"'Ifl"'l l1JU'IJ1J'\Itl~m::t 1 LUUflfl~ L'lJllff1U~11J 1l11JU1J1JVlVlUffllU otf~tflfl1l11l1fl 

'" 1 .. if I +1 'j/ 0 '" 'iI.d..,A

flll tl tl fl U'IJ 'IJ Ufl~ t l U1fl111Jfl fI U flll ffl1fl ff";l 1~11JU'IJ 1J'\I tl~m::11J1 \11 fl~Vl111l tl ~VI \lflff1U m~ 



15 

, 
1Il'W';} 5 Nii~fitucrlm~aih~lm~uimhufl'i'\.nnUW 

"" QI " lIIirt'l " 4.2 N~~fltuCVI'l11J1nmmLTU U1J1UfI'iUl'ilfJtu 

Nii91fitucrl'l11J1n~lm~uifJillUfI'iUl'ilfJW ijt)d 2 ~nlJtu~ fit) 'I11J1ntJnn~1~ um: 
91 

'I11J1ntJ nu1'l'U ijil~'Ut)~"l.rn'W1JllJU"~"l.rn'Wff~~ ~nlJtu~'I1mn'l1~lf1,tJ LL'U'U ijtl1tJn1'i i ~~lUUl'\.Jn11 

'I11J1n~ ~nfflU~ln1ff'ltU"I ijf>'1111Jff1fJ~11J 'i11J1tJu~'Ylu~m'l11t)1~~ 

, 
1Il'W';} 6 Nii~fituon'l11J1nlllm~uifJillUfI'iUl'ilfJW 

4.3 Nii~fitucrl'it)~L~l11lm~uifJthUfI'iUl'ilfJW 
!iII.d "" ~ i ,'I ,,~ • '" d A

'it){JL'YlTV1N"~1Jl11lmnU fJ1J1UfI'iUl'ilf1tu[Jt)111Jf>'1111JU'U~U1~U~~'YlU'YllU LUt)~llln 
91 • 

fltu ff1J~~'Ut)~L~U'flillU fl1U l11fJW ffl1Jl1 [J'YlU~ tl'\.11'Yl~ L~ '~~n11ft)~ L~lliNii911Jl11lm~U'fJ 

1i1'i1J'I11~WflttJ"I ij,tJU'U'U u~~ihYtJ~u~n~l{JtitJt)t)n1tJij.vf{J~Li~tJ1t)~L~1 LL~~ f t)~L~l~ij~tJ 111J 

1'1. l.ci !ill .di' 'i!ill fII!iII 
~1J[J{J1t){J L'YllU~~'Yl fft)~ tJ'UltJ LlJtJ~tJ 

1Il'W~ 7 Nii91i)tucrl'it)~L~111lm~tJ'fJilltJfI'itJ111f1W 
~1I1 : httpllwww.thaitambon.com 

http:httpllwww.thaitambon.com
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.
J! ....., 
5 '\I8\ji:umnm.Jm'U)8nUUU 

5.1 m108nuuual~laUJ 
" . 

a1fl1:nfJ fifl rl1'Ulh~ flfl'U'\Jfl~n1'HJflflU'U'Uljrl1'UCJ11'1 !rJ'U~m..l'1 rl'd'U tHqj ~~ lj.yj:IJ11l1fl 

,tJ!'j'\J lfltU~ nl~N1l1mrJ'U'j::'UU~ ~ltrJ'UUf'l::t1'~fl'dfl~flUtJf'I~~lmh 1.H'n1'j ~flf'llfJ'H'lj'\J'U lfl1.H qj!rJ'U 'tJ 

, .1 
~lfJ'\J'U 

n1'j fl fl fl U'U'Uf'I'dfl f'll fJ H:lJlfJt)~ n1'j ~fl'j~ 'U'UfI'dl:IJt;fl N1'U fl'j ::'U1'U n1'jt1" 1~ t1''j'j fl!rJ'U 

• ,. ,., "~I ~ I '" " " ,., ,., ... - ~ I
f'I'dflf'llfJ~l~'1 LflfJfJ1f1'fJfl~f1lJ'j::flfl'U'\Jfl~n1'jflflflU'U'UlJ'j~~fl~ HL'\J1fl'U'dt1'~ !'Vlfl'UfI'd1in1'jUf'I::,lJU'UU 

d t e:4~ ~ ~ .c:t <I 
'\Jfl~~l'U'Vl~:: flflm!'U'Uflm~:IJ')f'UL')f~ (flflfl'Vl'VW, 2545) 

5.2 ,.h::lfI"'''8~alAaUJ 

.... 
1. f'I'dflf'llfJ1l1m'j'\Jlf1W~ 

2. f'I'dflf'llfJ 1l1fl,tJ';,~,tJ'Vl'j ~ 1i'j'j:IJ')f1~ .'" ,
3. f'I'dflf'llt11l1fl J'lTt'H'W~'jl'd~l~'1 

'"' 4. f'I'dflf'llfJ1l1fl flflll'jJ'l1" 

5.2.1 ~'U fl1!'Wfl'\JV~n1'jVVflU'UUf'I'dflf'llfJ 

o f'I'dflf'llU''U~'j'j:IJ')fl~ 
OJ tI ~, I fI fitQ,f <II 

1.1) f'I'dflf'llt1111flt1'~'d')f'Ufl~l~'1 !')f'U t1'~'d'Ufl t1'~'d'U1"1 f'I"1 

1.2) f'l1flf'llfJ1l1fl,"')f'~ 111flrl'd'U~1~'1'\JV~,"')f!'i1'U flVfl ''U Nf'I"1f'1"1 

1.3) f'I'dflf'llfJ~lfl~V'Ui1'U fl'U 'Vl'j1t1U~1i1fll~1~'1 

1.4) f'l1flf'llt1~lfl'U'j'jU1n1fl';51 Vhriflll'~l~"1 i'U~'j'j:IJ')f1~ 

2) f'I'dflf'llfJ,tJ'Vl'j~!'j'\Jlf1W~ 

2. 0 ,tJ'Vl'j~flf'l:IJ 

2.2) ,tJ'Vl'j~5 

2.3) ltJ'Vl'j~mgtl:IJ L'i1U t1'l:IJ!'Kgtl:IJ ~!'KgfJ:IJ"1f'1"1 

2.4) ltJ'Vl'j~m'dfJ ltJ'Vl'j~m::'UVfl 

3) f'I'dflf'lltlVt1''j~ !rJ'Uf'I'dflf'llt1~i~ljltJU'U'UUU'UV'U~lfl~'d Lnfl~lfln1'jihLfJ1f'1'dflf'lltl 
!'j'\Jlf1W~ f'l1flf'llfl~'j'j:IJ')f1~:lJl~flUtJf'I~1.H'!nfl !rJ'Uf'I'dflf'llfl~UtJf'lfl1.H~ 

4) f'I 'dfl f'llt1t1'l1'tI i H ~!nfl 111 fln1'j fl V flU 'U 'U Uf'I:: tJ'j:: ~fl~l:nflf'llfJ~1~'1 
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"" 	 "S.3 fl1100fUl1J1Ji.'rJfllIlfJlIflfJ0l1 

... 'JI ~ "" o.1!41 4'J1 'JI ~A,,'JI'"
m'l'llflV'elll (Tie-Dye) l'Ut..!t'VIflt..!fl'tl'el~m'l't..!ltt1t..! ~VUtl~Nt..!NlmV'elllrll,),W n1tnfltl1fltllV 

1t..!ltlU1J1J~h~"ltrlt..!1im'l'tl'l'~~1!IimfltllV~111lU~i1J'l'ltu m'l':Ufl~'elllt~t..!1fJ ilfJfl'h m'l':Ufl'l1rltrlt..! 

o '1l"... 0 1II.11! ~, 0 ~ 4 J! ~.ct ,'JI QI d 
fl1'l't..!ltnt..! mmllfltl1fltllVUtl~t..!1 ~lJtI'elll'rlflUt..!m'l't..!lmfl'elt'Ut..!Nt..!f'jlO)1~t'l'fJfl11Nl11fl'l111 

'JI'" d ~ 'JI,l 4 d" 'JI _" d .ct, 'JI 0 'I 'JI J! dQI

Nl11fl'l111 t'Ut..!fttltl~m'l'fI'elNl'Wt..!tll'el~fI ~'iSfln1l11i ~t..!'YIt'l'fJfl11 m'l'llflfJ'elll 'YIl ~'I1f'jlf1'Y1'el 

tflfltrl t..!tl1flfI1Vfffft..! ~1~"l mm;fl1!lWtlt..! iflfltfit..!'el~fl'l' ~~'l''elVCl111'tl'el~ff~~~'tlfll11'U~ntu 'tI'el~tl1fltllV~ 
'" A: 41 c •• '1l 'JI A c .1 d" d ~ ...QI ..."" 

f.!flllflUtl~m~mtl'ellltll ~t..!fllU'l1t..!~fll~"l'tl'el~tnt..!fllfJ tll'elQflt..!1't1t..!fllt..!'tIW:flfI'eltl1fltllVrltYt..!'elt..!1'Ofl'l' 

'0: '11m '01 flfl1111'tilt..! It'Y'tI'el~ m'l' f.!fl:UflUtl:~'elll'l1tllVflf~1t..! ff~UflMh~~~i1'U'YI'elfllll'Olfl'Un'W1J11!1 
(http://www.isangate.com/entertainidressoLhtm.) 

... ""
, 

5.3.1 m~llfl'l111 

iim'l':Ufl'l1rl fl'el iim'l':UfllllfJ1'tftrlt..!tllVU~1~'elllfft1'elt..!~'O~fI'el iflfJH;1tY'l~'~~flCl111 
~ ... "" d"l' 'JI '_';f! 'i! 0 " 'JI'" .1! jI ~ 0 "1.1 ~ 4 'JI
'rillfl'U'l'nWfI ~llfl'el~fl1~ l1QfltlUll I'll t'l1lflfltl1fltllfJ'Ut..!tt1t..!'fnfJO)1~'O~Qflt..!1 tlJfI'el'el'elflml'Ut..!Nt..!Nlfll11 

dill 'JIo "I 'JI 'JI ~.ct ,_4 ... "I 'lIIjlo ... ft 
U'U'U'YI tflm'l1t..!fl nUtl1 0)1~1l'el~ 211ifl'el fl1'l'llflU'U'U tll ttlm'l1t..!fltl1fltllVUtl:fl1~llflU'U'U l'11t..!fl 

tl1fltllV 

" 1) fl1'l':UflU'U'U '~'~ftl'11t..!fltl1fltllfJ m~:Ufl'iSUflUl~ij'l1'fi'mflw ctl'el~ , 'l' U~1U9i'O~:Ufl . " 	 . 
flH' '11 t..!'U t..!' 'OlllfJ u~1ih 'tl~'elll rl1t..!ii:UflUt..!'O~ '~~flff ~'elllltY~'O~fll~'elflii:Ufl'el'elflU~11h 'tlfl1'el1rl 

" 
'I1tl'elfl t tftrlt..!r~t..!'Vj~ 'I11'elt~t..!~t..!1tflllfJff~t..! 'fi'fllltu~tllV'iI~ trlt..!tllfJtYlfJNt..! 

2) m'l':Uflu'U'Uftl'11t..!fltl1fltllfJ trlt..!m'l':Uflt~'Wl:t~t..!~~ iflfJfl1'l''el'elflU'U'UtllVt1'elt..! tllV 

~ ... 0' "I 'JI 'JI '" "',,!'JI ,,'JI <I 4 
'O::t'Ut..!ltltYfl1fl'elfl tll 'tIl1'11tllllflfl"1tl"1 m~llflU'U'Ut..!fl'el~ t'iS'ltlfl1tutl'l'~fl'el'U fl'el 

2.1) 'I1'fi'fl~t..!t~t..!lIlv'~iflilV~t~t..!lIlfJi 'tfijfl1111fl1'1~t'Yilfl1111fl1'1~'I1U1~1 
"'... d" 'JI.,s QI ~ '1l , A 0 '" 

2.2) '11 tlflllfl'l111 t 'iSrll'11~'U'tI~lfft..!'tl~l'W'elfllm~llfltllfJ 

2.3) :Ufl'l1rltd'el:UflltY~ 'ilU~1Ul'tl~'elllfffllflU'tf~ Utl~Ulfl'fi''U'tl:Ufll~ll l~lllm:: ~um1'U 
~1 fJff~t..!'I1'fi'~ 'il1flrl1t..!~'~Qfl:Ufl 'O~ ~flff Utl~ tl'l'lflt] trlt..! ffNtYll'l'~'I111~ffU~ mm:ff~'el"l 'tlff~itf~'elll 
trlt..! ff'tfUfl'lmlflii-w '111'elfflfl t~fl ~~ trlt..!ff~ t'l1111~ tYllitl'11r'UL~t..!1mO)1tl\! '1tltY (fl111rl~ttY'ill 
'lfl tYl'11fl1'l'1l,2540) 

4 QI 

5.3.2 	m~un:a'iS'elflllfl 

QI 'JI jI 0 '1l 'JI '''1.1 jI "'''t. QI d 4 d '" 
'I1tl~'Olmm::fllmL'I1~Ut11t..!lLfft..!fllfJ'tl~ tlJflt1'el~ ttY t8'~llfl'l111Utl::Ufl~l'tf'elfl'YIllfltl1fltllfJ 

'el'elfl '1flvtfl'Uijfliflt..!ti'elV"l~fltllll~'elfl1'tf'tllfl U~1U1L~t..!''I111~'lI'1tlfl~'el~trlQ~U~1'nt..!L"'lUf:l'U 
A ~ ~ 'JI ~ "I A... ~ 'JI d QI':" , "I "Ii' 

fl1~ tY1fJ tll'elfl~mt..!fllfJ'el'el fl'illflfl~fl'l''U'I1t..!~ l'W m'O~'I1Qfl'l11Jt..!Lt..!'el~'Olflflflmt..!fllfJ'YI'Wt..!flt..!Ufltl~ t'W r J 

i'el~Ufl:L~t..!lIlv~it..!''W~'el , 1''el'elmfffJt1'elt..! Utl~ltl~fJt..!Uflt..!fl1: tY1fJt'l1~ ~~Jt..!itl'11r'U~lU~tl~ ~t..!Uflt..! 
" 	" ,

fl1~tY1fJ""~fft..!t'l'hti'U ~1t..!1t..! ''Wiiit..!'1Utl:: 't..!Uflt..! fl1~tY1vu9itl~tl'\..lij~1'\..11t..!1~t..!lIlfJ~~itl'11r'U'YI'el 
, c " 

'tf1~'l'::V:0)11't1'el~tl1fltllV 

http://www.isangate.com/entertainidressoLhtm
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() CJI QI " 0 lIIj1Q1 " ~ ~ .cv:t" ~,,q
m'.iVl1 N11J" tlfi1Jff11J1'.i tI Vl1 L~l fl'lJ N1Lfl fi'lJiJ fl 'tU" ~11J fl'.i'.i1Jd'1i m'.i tlfi 1J cum '(;1 U~ ,,:: 'tU" 

.d llJ I <!I QI ']I "K I QI'" .1! "I jI '" ']I "I "I "I ']I", 0 """" 

VI Ll-H'l,UmUflU U"~~::91fi~CUUfi~fl'lJ'tU"CUfi~~'ClU LtI~ntl f11'.i~~'lJf111'lJ~CU1 L~ LUm'.i L'tff ~~U1tm1'fjm'.i 

"I J!s'" .J "I J! QI S'" ... .J <!I 0 '" .d "I !I!"I 1! So I .J "I ']I QI S 
L'I1C1 'tU"'YlU~1J1 L'I1fl'U'(;1 fifl'tU"'YlU~ 'Yl'.ifi~::U1Lmff1'.i tf1'lJVI L't LUm'.itlfi'lJCUfi~nlJ'.i::!..flVl'YlU~1J1 L'tfl'lJ'CI 

~~l~il'.i~ LflVI nuhi111 ~'Vi'.i1~'fitl1!lW~m1'lJf1~VlUU"~m'.ivhil~mtil m'.i tm~~"CUfi~l~UltiCUfi~ffu~,,:: 
't'\1" l,jmilfiunu f11'.i~1l~il~,j~911'lJfl9l'.iTff1U ~lfl~1'.i1~m'.i~fi1JCUfi~ff~~~l~fi~l~Qfl~fi~ ff~ 
m1J1~ ff'lJ n'lJ t~Ultlt~~,,~il'.i::!..flVl ff11J1'.i tlutlfl111~1'lJ't'\1"cufi~t~Ultl ff~l~~fi1J N'ltm::t~U'tlij 'Yl"1 tI 

6.1 'lh::aIlYl'UtNiM'tllJ 
II 

m'.itl~(2546) fii'lJ1t1L1"h m'.i~fi'lJffN'TUuirtlil'.i~1~tl'lff9l11l1ffu'\11!li1u'hij'lJ1U1U 

U~1 1Ulttl'lJil'.i:: lVItl'a~t1~ l'Vi'.i1~'Vi'lJ'Yl'fifl!lU ~lmifiN'l~"J"'Vi'lJ 'U'Ylq'lJN~tl''Vi1'lJ'.i1W ttl'1!lN'lt'Yltht!u 

ijffu,,~"1" {11 til'lfLilu'Yl{l1 tiltli~1U 'Yl"1 tlil'.i ~tVltl'Vl1~ Lfi LQ}1t1~'Vi'lJ1u~uum~ flU l~ tlH~~ iJ 111"~f111'lJfi" 

4 ~ QI tI 
'fj'.i'.i'lJ't1~ U"~'(;1ff~Lf1'.i1::'Yl 

6.1.1 ff1i'.i'.i'lJ'J1~ 

d, <!I llJ']I jI <I QI .1 
ffl'Yl" tl~ - L"1l1fltll~CUfi~~U'.i~f1 (Chrome) 'Yl1CU'lJU 

']I " QI safftiUtl1 - ~lfl~UHf1 (Chrome) Nff1Jtl'U'ClfiU 


ffU"~ - ff~lflfiuu,,~~u f1f~~1lijtl 


fff1'.i1'lJ - 111~lfl~Uf1'.i1'lJ 


'" I
ff'lJ1~ - 111~lfl~utim"fi~ (Bildery 'Yl;fi Whortlebery) U":: 'Yltltl'lJ1~'t'\1" 
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~o 
rlfl1 

lq91 "'I • 91 
- !fl~lflNilll::tflilVUil::Ufl'U~'U Logwood 

ffvh - 111~lfl~'Ummflv (Wars Elder) Uil::.w'lf~'J~::fJiliJfl~lfl (Woad) 

'!'!.if
rlnll 

lq l' 11'" 91 "'I QI 91 
- ~tl~lfl~'Ufl'UUil~NiI'tlV.:J~'UlfJ l1'JV V'U~~l (Rodcou. Anate) 

ff'VlV.:J Uil~ ffmiiv.:J - 111~lflflVm~1l'lfUfll1rl~~v Modder 

d <Il' : d 1 QI ... d" 91 QI <I ~ 
tYff\jtfl'J1::11"1'U'lnmHU'Jfl tI 'V'UY.2399 fltJ1~Qfl1J'Vl ~'lftY\jtfl'n::l1 tlJ'UNiI 

'V'mvvll1~lflfll'JNi1~ 01'U'I1'U (Coal) ijtY1'J LlI lfl'JfI11'Uv'U11i11v'lfiifl Lllmi t'U'U~'U1<1Jf;'U (Xylene) ~ 

'UVilu'U~1ilii'U (Naphthalene) ummV'U'Vl'J1CH'U u~11 ~~,j'U1 ftY1'J'l.l'i:: l.tl'Vltll~lflijfiil~ LII~lflfll'J fli'U 

" U1iJ'Ut11'Ul'~Q;l1J l'U fln ff\j tfl 'J1::l1'ff 

fll'J~lU'UflffV.:JtYllJ1'Jfl't'hill~fll1t1lvn illufi ff~ ~lU'Ufl~llJfl111H11'Umfl 

UiI::,)l\j i1~lf~VlJ~11111fluhj~v.:JlftY1'J~'U,hu l,r~flff Uil::ff~~v\jlftYl'J~'U,ht!l,r~fli1 um:v\j 

~lU'Uflff~llltYlJ,j~'tlV.:Jfll'JiI::illVill~fl 2 'lfUfI flV 

,JI ,JI 

- ff'lfUflViiuiI~mul'UUl AV ffYimlJ'U~ (Pigment) t11'UffViiuiI::illUl'UUl 

91 '191 A I ... '}! lq9l. d '!'! ... QI 9191 ... d. 
~V\j t'lftY1'JV'U'lf1U 'J1f11 LllU'W'IVVll Lfl'llVUiI~'J1flt'J1 " ~~~flfl'UN1fl1tJm~'U1'Ufll'Jt'lf~flil tYU~iI~ 

.... 'I '.II'}! :JI 'I I lq 91 "'I QI 1 '!'!... <I 'I .... do....I ~ 
'If'Ufl L'lfvVlJlrl'U LUU~iI::VV1~ tflll1lJV'Ufl'U flUNtYlJrI'W mlJ'U ~iI'I t'U tY1'JiI::tIlU1tY~'Vl~:: 'U11l1NiI ~tlJ'U 

j/ 'I J!I <I 91 dd I 91 A ~ '.II d!ll .l QI 

UY'U Wa 'Ilfl'J 1::11 'tlV'IN1'Vlt'Wfl11fll'JtJVlltllV!1J'U tY11 iI:: tilt! (Solution Dyeing) N1'Vlt!VlJ l'U VlJ fl~:: 

91 d A • ..§ ~ 11 '1!11,!,! .... "t'}! '!'!... d 91 .1' 0 'I 91Y. d 
m::fll'1 tY~::lilV'UUiI::l1qflVVfl\jlU <IJf\lllJ'U ty111'tlV'Iflll t'lf-a'lf'Ufl'UvVll rI'lf'UflflUVlJUC11'Vll111F-11lJ 

ffff'UtYfllfftt111111n'U'lh::fllmrlv lfl'UUff\jflil~ll - '11vm~~u'Uill'h11'UffYimlJ'U~'lfUfll1rl\j
" .

ff~V'llih11'U i1ff 'Ilm1::tfViuufl~11ltYlJ,j~Uil::1tilf illufi 

- ffl1Jfffl (Basic or Cationic Dyes) 1n'Uffff\j1fl'Jl::tfmillU'Jfl~~'U'W'U~\l 
tn'U1fliiV'tlV'I')l'1t)'UfI;U (Organic Base) tY1'U'tlV\l 11lmfJiI~1,rffijll'J:: ~'~~lt11'U1J1fl (Cation) ffmilJ 

"t.. • • • .... J. •QI.... j/ 'I i !II!II ....... .. '.lid d lq l' dI j/

'U LllflVVfl'U~VUtY\jff11'1Uil::fll'J<lJffl 'tl'UV~fl'U'lf'Ufl'tl~H1tY'U ~tJ 'lftlvlJtff'UluV::fI'Jilfl Lflflflllfl Ltlff'Vl 

.... 'I !II!II 91 'I QI <I .... A dd lq!ll • 1 d .. 1 d~flfl'U Uil::V1~ ~'lfUVllltY'U !UtY'I1fl'J1::11'lf'UflV'Uflllv'\..j\!ilmfl tfl t'lf'U 1l1~'U t'UilV'U 1m:: 'WiltV 

tYt~v1u~1ffi1Jlft'U lu11l1~'UffiJfl~::~fl 

- ffUV91fl (Acid or Anionic Dyes) tn'UmiiV'tlV'Imflt)'UfI;6~ijff tY1'U'tlV\j 

llJmfJiI~i,rffijll'J~~i~~li11J (Anion) ~'ItYllJl'Jm~Vll it!'Ifi1Jv'\..j\!iI i'U l~ll~'U'tlV\jlft'Uiu11l1~'Uuil:: 
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"'.ci : g,I Q'~ , 0 : ~ ctQ.Q QI

'tHHl'U'FlFI'Ult.J01lttltHlffUOOJfFl1lmFlO~9>l1fJLff1l0 l'if'U mFlfl111~O'U mFl'Ulff1l Uf1~mFl1lFl1l pH 

lvhti'l..l 2 6 \l~ llifl1'iLt~01ll"''Uit.J'ifUFI~'li'Vl'UmFllW~lt1 

"" ... "" "" .. 'JI:it.. ..,."" "" .. 'JI 
0~\111l'Ut.J1I 'Unum Uf1~'VlO~UFl~ ~'Ufl1'itl01lln'U ~t.J0~fl'if1m.W1ll'if'Vl0~llFl~ 

~1IJ d <I ~ ... .,d.. .,d A ...... ~1IJ 
- <0 ~Fll'nill (Direct Dyes) llJ'Uffml1l'Vl ~lfqJ'Vlq'Fll'U0~1nn1ll~Flff1l1nn ~FI 

d <I ~ <9 ,d... ... III _~ : ,~ 'JI 'JI, '" 1 ,. 'JI '" Al'nillllJ'Ulnf10ttlO~mFl'Vl1lff lm~1I'tJ,~~ Lrlnlf1'1..1 f1~f11t.J'Ul 9>1 tl01llff'U tI~FI FltI 1IiIlO~mf1t1ffl'0'U 

~1t1 1i~01l~1t1111n 'li~O~,tlfl~0~ijoiiilf1~~1t1 llf1~ lj'lfll\ln~q'FI \l~lrJ'U ff~Utl1ILtti'U1I1n~ q'FI 

'I..Il~flf~ l~ tlnff'Fll~ n~-;hff~01l ~1t1 l't'l 'i 1~ lrJ 'U ffn~ lfl' l~,f'ifUFIll'i n~~FI~1 tI'II 1 FltI' li~o~i tffl' ~1t1 
~Flff'Fll~ n;l'Vl'Uuff~uFlFllll~ 'I..Il~'ifUFI'Vl'Ullff~ff-h~'ll~lrJ'Uiiilf1~ u~'li'Vl'U~O fl1'i~m't'l'l~ lrJ'U ff~ 

: 1 'JI '" ~ 01 ~1IJ d <I '" ~ III .... ~ 'JI .., A 0" 'JI "" ~ 'JI 
f1~f11t1'Ul FI l1mOJfnn1ln~n <0 LFll'n~'I..I1~'if'UFlllJ'Uffl' L1I~Fln ~~~O~Olf1t.Jffl'O'U'Vl1llfmFl<n'l..l'Ulff'U 

Ltll~tln11 Developed Direct Dyes ffl'~':hLl~'tnFlffl~tln'h Develop ~111'tJn~,,rffl'ill'Url'Vloiin 
~... "I.I"'~' d <I ... "'1.:§ .1 "''''''' '" _.I0(Naphtholre) llJ'UFlldf1f10lJllJO' 'U<o Fll'in~~~1I0lH!f10~'U 11 0Jf~'VlllJomtl1n'l..l0l..JlJf1tt10~ffl'i U'Un 

." " 
'Vloii nvh'lflnFlffl'Yi 'lif1~ mtllll ff'Fll~ n~'ifuFlu'Vl 'Ufl1'i~n 'll~u~lli'Vl'Uuff~uFlFl ff'Fll~ nctf' lj 

'" '" " , ~ .:: <!I... I • 'JI~fl1111ffl111'flL'Ufl1'lfl1~~Fln'l..llff'U'tI FI LFltI~H 'I..Il~m~~~l'wn11 "Substantive dyes" ff1'U1I1nL'ifl'J01l 

" , 1.:§'" A A... ~",,,,,d.....
lff'U tltOJff1Q nff 0Jf~~~1IfJWff1l'l..l~'VlFll'Ul'0~ttlO~fl1'lflf10'U~1 (Penetration) fl1111ff1l1lff1l0 (Leveling) 

iI iI I iI 

'111l'i'~tJ~~1t1~0fl1"t~1'U ff'ifUFlUfb'U'lfqjLrJ'Uffl,'tJ'~no'l..l O~10JfiiiillllfUn111mfJnll~ iilf~mFl 
. " 

~f11rluflii':h'lf~1ffffl111'flf1~f11t1111'11 ii'tJ'i~ ~n'l..l Utl1I 't~01ll"''U 'fJLOJfn\11nff ff~~ ~Fll"''ULt.J'1l 

1F1t1111lf1fJnttlo~ff~~~Fll~tI~~1ll'Vl'nod''U'~lf-h~111 lflfJm"''U'tI lln~~FI~'I..Iti'U1l1t1~'U n:;'eY1ml~'U ff 
" .

'li'Vl'U~ofl1'~nlll ~n~lt1 'Vl'UUff~ ff'Fll~nctf'lrJ'UffYiljttl'U1F1111mfJf1Llfqj U'I..I'U'1'1..1i'Uu'U1':;'Ul'1..1 

: 1IJ~'" A....... 1-.1 ... '''' "'... ~, d ~ ..<I 'JI
ffl111'0f1:;mtl'Ul LflFl l'U0-3~ln1llflJll}ff1 nl'U~lfl1~~FlO~n'l..l~1ff <0 Fll,nll}fffl111'iOtJ01l'l..l'Ulff'U ttl 

lOJff1\11f1ff 1~'U ~lt1l'tlO'U iiu'U 'tJ0 ih'U lrJ'U~'U 

- ff1~ (Vat Dyes) lrJ'Uff~nm~01l~0~itti~ttI'U1F1'lfqj (Vat) \l~'1l~011 ff 

1~ lrJ'U ff~~FI'Vl'U n-hff'ifUFlg'U ff1~iiffl'i'tJ'i: nO'l..l'tJn: Ul'Vl~'U ~1n (Indigo) un:;uO'U'Vl'ilfl11'U'U 

" (Antraquinone) ff~:; 'lif1:;f11t1111lflO~Fll"'tJ 'tIt~l 'li\ln~~T~ lrJtJffl''tJ,:; no'l..l'tJ'i~ Ul'Vlii11fl (Leuco 

" Compound) \l~ ~:;f1:;mtl'll1 'U11l}fFll 'rlUf1:;~Fll"''U itl'Illftl~ ~lnUtJ~O~oO n~'Flrl'ntl'l..l' 'tJlrJ'Uffl' l~1I 
<!I .......f A ~ ~,dlll' : ... <!I '" ~ ... , 'JI'JI :it, t 1 ~ 
~-3mFlffttl'Ul'UO~ ~1mlJtJn'Vl L1In:;f11t1tJlnnlll}fnMiIlFl'Vl'Un 1~ 'iftl01lln'U fJLll}fnQ nff FltIl~'t'll:; f'.Ilti 

'liUtl1I't~01l1'tJ,;i'U l't'l'n:;''Um~'I..I1'U fl1'~01l~0~'tffl'f1:;mtl~lrJ'UFil~ ~~'ti1mtll"''U 'tll'tJ,;i'U 

ff1~lrJ'Uff~~ fl1111fl~'Vl'UttlO~ffiiff~n11ffg'U N'1~~01l1l1t1ffif\l-3ii'lfllff~, 'tJ1l1t1 
~ ~ 
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- ffm: 11l)1flf) (Azoic or Naphthol Dyes) f)~lJffV~ 1Il)1flm)~fl~lfJnlJ1J1f)fi'Uff 

1f1L~mlwf1~~V'lntmmJ i~n'Ul~lJifJWf1l~fJ1nlJ1f1mu'nl~L~lJ'mll)1tllJ1m,. ~l'lnlJ~1ifh'..rlfif1ff 
({111hr'Uff1~tl~1ffVZ 1Il)1flf1trllJff~~f1'f1lJf)'.hff'JUfltlJ L'n~lZ'f1lJ~Vmfl ~1'l Uff,udl'l fltlVllJ UtlZ 

, ~ 

m~ai1f)lfl u~~V1~~~ ..nlflvvf)'~({l\lUl~~ l'n~l~lr1lJfffi~f11JlJL~lJ ifJ lJVf)~lf)i1~'lVl~i~ffV~ 11l)1flf) 

~VlJl~lJ ifJ'\JV'l 1 lJtlVlJtttl~ 1'nftlvff1~vfl~1{1fJ 

"''''' ~ <!t '" '" A , ~ '" d'~ i"- ffflff1'nV~ff (Disperse Dyes) 'I1~V~~1~fJf)Vf)'JV11 nV~Il)1L~~f) ~l 1'n~1~ 'J 

" J! 'I "" , 11) ~ "" """" ~ ~ .l Po, 'I' '"0 ~ fJVlJLnlJ ~fJV~ll)1t~~ ~VlJl ~~I'nWl'UlfflJ'U~'\JV'lnt'nlJ'\J'U ffl1J1~fl'Ul1J1vVlJ 'UtlV'U ~'ntltvff1~m Utl~ 

V~fl;~f) 1~llJLtlQtl'\JV'lff~ffL'nv1fftl~ tllfJtll '~~VfJ1J1f) ~V'lVlfffJ~1'nl (Carrier) 1hz LfI'f1ff~'I1~V 
: QI , .c9 QI "Jf! QI ai,iIlJllJlJ'J1u~n:::fflm~fltlVfJ~1m:::~lul1'U lJffl~tl:::mfJ fI (Dispersed) nmvVlJffl~tl~mfJ~~'nlf11ff 

1~1'l1'f)~uJ'UifJ ff~~CUlJl~l 'l1'lJ1t~lJiu lflfJlimllJfv'U'Ibui..rff~f1 i 'Ul~lJ ifJ'l{lJlf)~lJ ff~ffl'nv1ff 
LrJlJff~'f1lJ~vm1v 'fltlt!tl:::m~4ff) 'f1lJ~mlff 'lff11'l U~~:::OJffl({lU'\J1'U'~fflJNffn'U' lJ lfl~ 1~'U ilJ 

1JnU1mff'Ul'U~ lflmU'nlZ N'lfllf) iUV:::.lf1f1 

- ffnllJ:::n'U (Sulphur or Sulphide Dyes) f)~lJffnllJ~nlJli llJLtlQtlflt1'lfJ . 
n'Uff1f1lJlf1t'n ~1~ hjtl~tllUi'UU 

~ 

1 lrJ 'Ufffim1J1:::th'\1'r'UL~lJ iULll)1tllJ1 tlff t'n~lZ ~f1ff'l{~i'Um~~VlJ 
" iY.· ",d "''''' " • i'~ QI i ,,~d. y '"l " • ~ ~ -: ~ f1V~ '1If11'ltl:::tllfJff'f1\lmfl1ff ff1'U 'I1t.'YnnllJ:::fl'Ufl~ 'f1n'f1flV'U'\Jl~'f1'UL'\JlJ t'J'U II~h n'Ul~ltl n 

'" " "'I ~ I ~I " ~ 0 "" "" "'11) ~i" !;It "" ..I'" i · L'\JfJ1L'\JlJ 'I1~VnmlJm llJ'UfI'U '(1 mlJ~ fl'U'Ul'l'J'UflV1fl\lf)VVf)'J ~f1ff 'f11lJ'Umflll)1tl~~ f) 'U~:::'I111'1 

m~1~'U~'l hjt'l1lJl~nl'11!'U~VlJ n'Ut~'UitJ~ hj'f1lJ~Vffl~tl~ mu~ti1'Umfl ffnllJ~ n'UL~'U ff~t~V~VlJ . . 
U~1 fl::: ~f1 'f1'UlJ If)t'l1lJ1Z nl'11i''U N'lfi~v'l i ftivtJ Utl::: ~V'l 't11fl11lJ ff~V lf1V Vl'l1'UU ~~ trJlJfffi'f1'U~v 

A l1f f11'l• • '" • ft.l ~ '" "'I ft.lL'I1'lV tfltl mfl Utl~Uff'lff11'l Ufl lJ'f1lJflVffl~nVf)n'n1f)fltlV~lJ'I1~Vffl~nVf)'\Jl1 . ~ 

- mmlflfivJ (Reactive Dyes) trl'UfffitlZtllUU1'1{ lLtl~'t11tltimU11fllin'U 

llJltlQtl'\JV'll~'UitllflfJ~~ 'I LW t~VU11J1i~~VlJifl~lfJ ff~~fhl1timfJln'UV'4\ltl '@JfI~Vf) 'Il)1tl fffl::: 
~ 

~1lJ~1nm~'UifJtrJ'UllJLtlQtll~rJ1n'Ufl'U~f1'f1'U i..rfffffl iff 'UVf)~lf)i1~~inllfinm~lJiu''Utlv'U Jtl 
~ ~ 

''I1lJ Utl~V~fl;i1f)Vf)1{1fJ ffi11i~VlJhjfJ1f) tm~nm4fmhffhjf1f) ~'l1~i''Ufl11lJUUlJ'liu..tff1f1 m 
uVflfivJ i..r~1ff~lhh~ ~tl1J litlmltl.!~nltit.'Y flV ijf)~lJLflij~ijfl11lJ1V~'1~Vm~Lfif11.JtimU11flijn'U 

• "" 'iii i 'I' 1 A 'i' "" ft 1"'''''''' "" I '"f)f,!lJLfllJ1J'ULtl''U tllll)1tllJ Ltlff f1mU'nl~llJVV~ 'Ufffl11~f11'1 'UVf) fllf)~~~~tf)f1lJ{]mfJ1f)'U'I1\llfllJ'\JV'l 

L~'Uimt~1 ~~ffllJl~mfifltltimtnti'UJl'1{~1U ff 'l~-m i ..rffff1'U'I1d'l"lt.'YtfftJ'11 L'n~l~l1timU1~tfiflti'U 
~ I 

th vth~h~f11lJffff1'U''I1qj~.:jfl.:jiju'U11,rlJ'ii~~ tfifll1timU1n'Ut~lJ ifJl{1m'l1fjllltl 2 11~~m~ flV 

QI d .... i ~~ d ~ QI .1! i 'QI d.d ~ Q,/: ,. .d4 , .1! 'J! i '" 
VfI~lL~1'\JV~lJ{]mU1'f11f)f1f)1Jm'U fJ"l~f)11V~~lt~1'f11f)f1f)1J'Ul Utl~ LVmff'f1ff~~U'n~L'\Il'111Ltl''U fJlJ 

I" : A ".t ~dl1f • "" """""" "" 'iii i 'JI 0 '" 'JI,lJlf)f)11t'\Jl'111lJl LlJVm~fJVlJff'U-qfltl~ II'f1 tlJtf)f1tl{]mmf)'ULff'U fJ~~f1v.:jm~f1VVf) ''11'I1lJ fI tl 

J , ~~ ""'" ~ ~ "'..I'" "" """,,"'I 'JI '"l ,A
t'nV '11 ~~lfflJ'Uflfl11lJfl~'f1lJ"l~-qfl m~tJVlJ(1~t!Vfl'f1n lJ'I1tlf) 3 11iflV m~fJVlJu'U'UfJflll)1lJ U'U'U~vtlJV.:j 

.J.A'I' ''''.:t '" 
Utl~U'U'Uf).:j~vt'UV~ ( LflfJm~~lJVflUCl1'11lJf)) 
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'1 ' : a Jt 'JI QI Jt <lI "" 'JI 'I 'JI , 'I 'JI "" !'it QI , 

u~ 1J~~cntl'U1'\1'HI~1'j~~~ltm'U ~~'Hl1f1t1~l'j~'U'il~'il~~~H1:Y'U ~tI'tI~~~n ~~'U ~~~Hf'U~1J'U~1~1t1 

~h'Ulmy':bhJ~~1JU~~Vi1Jvia1~'jtl~~ a1~ltl lm~~1 H~~ltl'l.h~Ul'Vl Thennoplastic 1~ fl111JfH'Vl'U 

'tI~~il~'U~~ti1J~1J-u~'tI~~il u~~1ifh1,ril~fla1 n~lcinilfim1J'U~ 1J1~~Uflil~n~n U~1J1~~Uflhi 

~n U~1J1~~ufl~~~cinu,r~~'Vhtf'U ilfim1J'U~~11J'l.Jn~'il~'Vl'UH~~~11~ nHIH~~~h~ u~~~~iltl~ij 
Jt 'JI "" "" 0' "" "" 'JI 'I ""1 'JI<lI 'JI 'I .1 '1 <lI 0 'I 'JIs 1'JI Jt .d
~'U~~'il1nm'jtl~1J~'Vim1J'U~'il~~fl1J'UH1't1~~~1:Y'U ~tl1J flC]f1J~'tI1 ~'U~'U~ ~tI'il~'V11 ~'\1''''\1''lfl~~n fl~1J~n~l'Vl 

lfl'U\lH'j~" 

'U ~ n 'il1nif 11 'il ~-u'Uff~ 1~ij m'jfifl~'U1i1:Y~~m1~..1il~1~" 1Jll~ti'U1Jl n~'U fill ,rijfl 111J 

~~fl1n~1J1m~~~ 1~il'\1~ln'\1~ltl1Jln~'U ~~'U ill~tilt11J (Oniwn Dyes) il~~c]f1flrl' (Oxidation 

Colurants) ill~'\1~ (Mineral Colourants) ilci~~'Vl~1(Sulfur Dyse) ~rI'U~'U 

~l 1 ~ "" QI 0'~ 'U mC]f~\! ~~'Vl~1in1J~1~U~~~~~m1~'\1 ~~'Ultll'l.J'j~'U ~~'Ultl1in1J~l~ 'JI 1 'l.J "" 0'~1:Y'U tI 'j~fl'l!l;} 

""1 a~ fl~'jfl 

ilcim'Vl~1 

mU~flVi'Vl 

il~~ lC]f~fl '\1~~iluu'Vi'Vl~~ 

ilu~~ 

il~1Ji1fl 

ilU~c]ffl 

il1J~1ufl'U 

m~mflVi'Vl 
"" aJ
~U1~ 

il~~~fi1~ 

il~1Ji1fl 

"" "" ~U~C]ffl 

... .., , " ...
6.2 m'nfl'UJ"'1f1'~n0"UJ0"'fI' 

6.2.1 m'j't11fl111J~~mfl fi~ m'j't11~~'Ultll,r~~mfl'l.J'j1f1'il1n~~~n'l.J'jn lfltl'l.Jn~ 
QI 0 , QI ••1 S Jt 'I 'JI 'JI 'I QI "" 0 'I 'JI 'JI 'I <lI "" 'JI 1!J1"",J "" 
1Jn'il~'V11fl11JfJn1Jnl'j"Yl~n'" ~'Vi~ ~m1:Y'U ~tI'tI11~~mflU~~tI~1JH~'V11 ~'\1~1:Y'U ~tI~flC]f1J~tI~1J ~lfl'tl'U 1J 

fl111J~~1 ~~1J~U~~1,ril~~fll~~l1Jil~l~~~1J u~~ m'j't11fl111J~~mflfl1'j't11l 'U 'tItl.!~ ~ ff~~n'U~~'Ultl 

.1 0' 1'JI ,
1.1) ~lJmtl.! flun 

, 'JI 
- U'Vl~un 

'JI QI "" - ~~'U~n~l'j~fl1J 

1.2) m'j ~~~1J~1'j't11fl111J~~mfl 

http:lfltl'l.Jn
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" 
- U1 : ~~'U'tJ = 1 : 30 

, 4 QI ~ 

- n'\I~VW'll 1 m'll / 'WI~ 

- 11l)f~lUflll)f 1 fl~'ll / ~~~ 

1.3) nfl1~.yhfr.n'lln':::m~ 

" 1. ~'NU1'rlfl1€1:::~~ 

2. 	 i~'~'..1'~~fl~'rln'~~fitJ'llU€1:::n'l~ 11l)f~lHflll)f €1~ 'tlfl'U'..1'~"'lti'U 
, 	 " 

3. 	 U1~~'U'tJfifl1'U1WU~1'rl€1~''UU1~~fl~~'ll'U1'U20 'U1fi 

091,.1 91 ~,91 91 "":,91
4. 	'U1~'ff'U tJ'tJ'U€11~'U1 'Hn':::m~~N€1'll 'HH'H~n''UVl 

fl1~Vi1fl11'lln':::m~ 1~tJnfl1~~'llfl1~ ~~fl fl '~n'1~Vi1fl11'lln':::m~'..1'~'H'll1:::n''ll ti'lJ~~'U'tJ 

'H1~lmm:::ij1~ tJ..r1'tlU€1:::'H~m~tJ~n'1~Vi1fl11'll n'::: m~~~~ 'U m ~ 
2) fl1~Vi1fl11'lln':::m~ 1~tJn~flfl'tJ11 ~~'Un~'~tiu~'U'tJ~'~\'I1flfl1~~Wfl'H~fl 

~dfl~ \'I1m~'U 'tJijiYmf1 hh~'UiY~U..r\'I~~~1'll 1i~~ 'll'lf1~ 'tJfl~~~'U'tJ ~~fl1~~fl fl'tJ11 tifl'U~14fltl~'lJn'm.., 
91 , , 91 ~ s .1 s "" , 0 \l)tl9I "" 

'tJfl~~n''U tJ 'H~1J'Un'tJ11'U1€1'tJ'U~1'lln1i~~'ll'lf1~flfl'U'U1 ~ tJfl'lln' ('lftn1U€1::: flfl~"'~ ,2543) 

2.1) tI~::: UlVl 'tJfl~n'l~~fl fl'tJ 11 n'l~~fl fl'tJ 11~'~ti'Url1'U'my~~ 'Un'l~~fl fl'tJ11~ 

Vi1'..1'~n~fl1~flflfl~'~rl'~UtJ'll'~ij n'fl~tI~:::UlVl flfl n'1~~flmn1t1~:::UlVlfl€1fl~'U~m:::n'1~~flfl'tJ11 
~ .J t ,91 ~ ~ .d, QI ,.

tI~::: UlVl flfl flll)f~ \'I'U Il)f~Vl ~n'fl~tI~::: UlVl 'HtI~::: n'Vl1im.., fl1~~flfl'tJ11Vl U~ fl~ l~fl'U ~~ tJn'l~~fl fl'tJ 11 

tI~::: UlVlfl €1fl~'U \'I:::'..1'tI~::: ffVl t.fl1"'fl1~~fl fl'tJ 11~~'UU~~ ~m::: ij ~m~flfl11'llt'Hil tJ1'tJfl~ ~~'U'tJ'lJlflfl'hn'l~ 

~flfl'tJ11t1~:::UlVlflflfl~~\'I'U~~!~'Un'1~~flfl'tJ11~'..1'tI~:::ffVltm"'fl1~~flfl'tJ11~~'ll'U1€1~m:::ijfl11'll 
tI €1fl~.titJ~flfl11'll t'HiltJd'tJfl~ ~~'U'tJ'lllflfl'hn'l~~ flfl'tJ 11t1~::: UlVlfl€1fl~'U 

2.2) iJ \'I ~tJ~ihm~flfl1~~fl fl'tJ11 iJ \'I ~tJ~ijVVlt"'€1~~tJ1"'fl~ti'lJ fl1~~ fl fl'tJ11 

'~uti tI~'lJlWfl11'll~"''ll''''U'tJfl~n'1~~flfl'tJ11 ~W'HtJij n€11 U€1:::fl11'll~~'Um~~1~'U~h~'tJfl~n'1~€11tJ~'~ 

_.I ~ ~... ,.1 91 \I) 91... , "" A s d... "" 

l1fl fl'tJ 11 ll)f~lJ \'I \'Im'H €11'U \'I::: ~fl~ ~~~'lJfl1~fl1'lJfJ'llflm~~!"'fl€1~fl1~~ty~nmfltJ1fl'lJfl11'll t'H 'UtJdU€1::: 


, " 	 ,
"" 	 ... ... 91 , , 91 91 "" ......!I!'I 91.s _.I "" , ~ 91 "" ... 
N1n''llNn''tJfl~!'ff'U tJ 'H'UfltJVl"l~ ~~'U'U~ ~'lf\'l:::mflfln'1~l1flfl'tJ11'lf'U~ ~ fl1~rTfl'}j1'tJfl\!€1~fltJ1fl'lJn'1~ 

" ~flfl'tJ11'lfU~U'UG"'j '..1'~~iYtJtifl'U 
" 1. 	 fl1~~~~tJ'lln'1~~flfl,\111 U1: ~~'U'tJ = 1 : 30 

- '@J 1~~~\'I'U!..,fl{flflfl 'Il)f~ 8-12 CifCif/~~~ 

- 11l)f~~tJ'll~~~fl~ 4 CifCif / ~~~ 


"" "" 
- ~W'HtJ'll 80 - 85 fl~t1'l~Il)f€1~ll)ftJn' 

2. 	nfl1~~flfl'tJ11 

" , " 
- ~~'~'rln'l~fi~~~tJ'll H't1~2'lfU~fl'U'..1'!"'lti'U \'I'U '~~W'HtJij 80 - 85 fl~t1'l 
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3. 'lrlL~U'If.J~~V.:Jf1l1''Vfl'Ul11~f.JP.;jfll{lU'Hd.:J'~L~djmtiuL~u 'lmiutiuLLm: 

Q.t 'jJ~ i1: QI .QdlfJ/ d.do A QI .Q. ......1 .0:::1

1~1.:J1'H L-" U 'mJ1J'''UlfJlJ1~~1Jf,ltu'H t.}lJ ~'HfI.:J'VI"llJ'VIf1l'HU~LUV.:J ljnm~~1Jf,ltu 'H t.}lJ'UV.:Jf1l111Vfl'Ul1lJ 

Nt1~Vf1l1tfl~t1ijfl7f.Jlf1l1"Vfl'Ul1 
~ ~ 

l' 0 'I ~ ''I ~d 1'.... ~ 'I.... QI d' d't,
4. r11.:JUl ~'Hff~m~ b~f.J lJ b'HlJffl1"fl,.n.:J"~tffU ~f.J lJU~UUliJ~lJNt191Vfl11lJt'HUf.J1 

o ~ .oS .....:, ~!l! 0' ~ <II ~ d <II I 
1iJ1UUflf1l'WVlJU1J1J~~G]1lJ"llJf,ltu'HlJlJ'VI 'lfuVlJ ffllJl1f11iJ1UUfl ~ 2U1J1J flVf1l1f.JVlJWU 'H1t1f,lU 

(ColdIWann Dyeing) LU1~f1l1~VlJ!VU (Hot Dyeing) 1~tJilliJl1tulliJlflfflJcU~mllJ1t1.:J'1~Vf1l1 

Lfl~t1 ijfl7f.I1Lflii'Uv.:Jff ~lLrlUff~'1~vtlijmf.l1liJ~ 'lern~t1lJL~U 'H7V~U Ufi~ltrlUff~ i1ii1~t1t1 ijmf.l1 

1iJ~ ~t1.:J'ern ~VlJ!t1U 

~ ~ 

1) 11if1l1VlJti~ 2 nl.:J VlJ'Wlff-;~VVfl/'Y'h''lflLlf.:J/VlJffl1tflii-;~t1Vflm1Jfi'1tJ 

'mil1i~VlJLL1J1J;iffUt1~ffl1LfliivdutJfltiu ~11iJ~VlJlN'uJlff~NfflJffl1~lUf1l1tfl~VU~'UV.:Jm~Jlff 
~ . 

Vtlfl''lfL'Hi1t1vdm.j ~1"llJ~t1.:Jf1l1 vh''lfu'lf.:J VlJVflfll.:J' 'Uffl1 LfliiViiitfli1t1LLt1~fll.:JLrI'Url1'UNfflJ'Hnfl 

t,j'lV1J'U~V1J't1Jl~lJ~1~f,ltu'HlJijtl1~lJltu 102-104 t1.:Jfl'lLG]1t1LGMtJff 'Ul'U 30-601U1ViNl'U~t1 't1tJ.:J~ 
!{l.:J''lfff~m~'v'h''lfu'lf.:J 

http:lJU~UUliJ~lJNt191Vfl11lJt'HUf.J1
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"'" .cl: 'ii'll' 'til 1Ie!<Q'tii lIjil <!I iI o "Iii iI Yil II)
'J1lJnUnflUVl4il::: 1lJp.jlt'!~ ~Ufl1~Ulf1fllJ Hn14il-IJ'J;tUlf1fllJflfln ~'tH11t'!fl911lJ91fl~m'J Vll ~ 'H H'H~t"tl1~fl'U bfl 

" ill l{l~'1l'ff:::fl1;t 
" " 2.2) ilJth~fllJdhi,1l'u1l'~/fl'UU1l'~ m'Jt91~fllJl'h~fllJmijflu1imn fiflp.jfflJ 

JlffUt'!::: ffl'J lflih~lA1f1t1U tlflU ilJ ~hN1U n~1i.nijm'J l~lJ~':;fIi,UJ1~fllJA1f1l~fl,r1f1'1l'fft'!: t'!1f1 tA~ 
.1 J 'II iI 1lJ 11 ,t iI .cl:"I iI~ .11 'II "" """""" • "" iI'tJUUt'!:::fl~fl11lJ'YU bUp.jl n'J:::1111~'tJU91flum'Jfl'UUl1~Vl b'H-oUt'!:::1nU bmn;t'l1~mfl191flnU m'JflllUl1-IJ 

fl~~~Wl1.tjii'l1'J:::lJ1W 150 fl-IJflllCJ1mCHflff U1U 1- 2 Ull1 (fffl1'UUlVlflluIt'!fhlW~flt'!1Vlfll1'tJ91 

lVlflUfln~~lVl't1ciJ, lJ'l1'l1.) 

6.4.1 t'!1;tt'!1f1 

t'!1;tt'll fI~ tA1I1nm'JVil ~1ii';t ~fllJ lI:::LrI U t'!1f1~ijfl11lJfh~ t~ff~llfflJfl 'Ul~,r1-IJ 11::: 

d QI 4. Q.I Q.I til ,t QI J , QI fin I I 4 
lJfl~mUt'!lf1'Y;tlllU t'!:::mfl;t fllJ'Y;t Ut'!~lJ1 'ilUlJfl~t'!lf1 blJflflfl'Y;t 'tJUtl~n'Utl~flu'J:::ntl'Ul1t'1lfltlfll-IJ fltl 

- ~l~tfVil~lii';t~tllJ {{ltrJU~l'Ul~ '1 ';Ut~n '1 t,rU ~lt';;tm!l ijfl1llJn~1~hhf1U 

50 CJ1lJ. X 50 CJ1lJ. 11~ tAt'!1;tt'!1f1~fllJci;tut'!~t~n 
11 <;:It Y .cl:Q 'J!". Q iI· iI iI d II) 11 .cl:". 

- tmlJUli'll'l.J1~VllJfl1llJn·n~ ~l1tl!lJln lJfl11lJml~ml'HUlp.jl n4il::: b~1t'!1;tt'!1f1Vl ~11tl! 

l' ~" t j! 4 IjI ~ ~ 4 A 4 J! e1d ... 1 d Itt.!' 
- mtlJUF-Ill1Ul t'YUPll;t'U p.jlt'!UU'Jl-H'tJfl1 11'JtlPllVllJfl1llJl1Ul't1tlu'J:::lJ1W n4il::: b~l 

t'!1;tt'!1f1~tlflnlJll1:::ii'1'~fllJci;t tllt'!1;tt'!1f1l1f11'U '~t'!:::tDfI;t 
- {{lLrJU~ll1Ul ijfl1llJn~1~t'Vht1'U11U'1~1 tm:::ijfl1llJfI11lJln t~m-i'ULrJUt'I1;tt'!1f1Ul{1 

'il~Vil'1l'tllmfJtl1tY t~ffllJl'JnVilt'!1;tmfl~t'!::aDfI;t'1l t'!1;tt'!1f1L~fllJci;t '~ff1f1~llJ 
6.4.2 m'JTf'UUt'l~ii';tt'!lf.1~l 

o "1.... 1" .4 Q.I d 'II) f~ ~" ,,14 Q f .d QI " ,4.Q,I Q.f

Ul bufltllJ 'Jtlf.ILt'tl nlJ;t nll::: blJ91;t"(J Ut'!1t'!fl~tu'JfI'UtVlf.l'U n'UUlJ U'U'UVl't1'U;t1f.1m::: ;tTl111Ll1lJtlUnu 

" l1~tl t~ m'Jii';t~lV1-IJ 3 u'U'U'l1'J:::nfl'U1l1f1 

1) m'Jii';tu'U'U L 'tJn'l1lJll1~flm'Jii';tU'U'U l'l1l-IJ trlum'Jii';t~fil'fl~m'J'1l'ffUVl'JnajlJt~l 

''l1tu'Ul~1:hu'tJtl~~l ~t~\lm~flniJ;t V1'U ~-IJ11"'~1I1f1~tllJffLff~lIUl{1 ,rtl~1l~'U'J~l1'h~L~fln~L'tJn'l1 
lJlffll~UVl'J najlJt~l' 'l1'A1I:::1f1;tt'l1;tt'llf.1i,U911 ut'!:::ij'Jtlm~tln~ii';ttrJUff'tJl1 i 'tJn'l1lJl1:11UlllU tU'tJtl~ 
~l~ 11::: LrJUff'tJl1ff"''U t1'Ut:hu~ ffLLVl'J najlJ L tfll i'l1 

2) m'JiJ;tl;tfl1ii,fL~tlnii';t~fluVI'U l;tf.l'mlJ'tJtl~t~tln~m.j'Vi'Ut1Ut~flfl '1 'ilUill 

http:1I:::1f1;tt'l1;tt'llf.1i
http:U'U'UVl't1'U;t1f.1m
http:lJfl11lJml~ml'HUlp.jl
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oJl ... iI 'JI"'"" '1i1d d oil ... iI 1 """" d iI •
3) fll'S'Vl11'i111fltJtlllfl1fJ1'6fll'S L"JWUllW1J fll'S'Vl1N111flfJtlll fltJ1'6fll'SW1JL'lI1l.J1'S111 

'I 0 iI .., 1! ~ 'lil 91 .1' lIttl ...... tI 'lillilil 'JI .o!I iI
tI 'S::fltl1J LUfll'S'Vl1N111flutlll LlJUfll'S "JnffUtl1tJ L 1J~fl1Jl fiT... 11 ~flfl1'V'1~111fl1111~tl~fll'S1JUNUN1 

"" ",.0!1 il4 ddil "": "" d d. d d
lflfJ1flU fltl ~lU1JUN1"JJUl1U~0]1~~tNll'Vl~1t1'VlHflflll lt11~'S lt1ff111Ll1f1tJll lt1ml1f1fJll flff1l.J1'Sfi 
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3.1.1 A'1'Wl1ht'U'IJ'Utl~m~:till ~fltl'IJU'IJ'lJfftl'IJm1J ljfl111J-n,rvw1'l mZLill1'IJ~ 3 

tld1'W'j'~~'lJ1Jln~tTfl lfltJljtiltU~tJ 4.63 ljfl111J-n~fW1'l m~:tih1'IJ~ 11'W'j'~~'lJ1J1n lfltJljtilm~tJ 3.70 

un~ ljfl111J-n~'t'ttl1'lm~Lih1'IJ~ 21'W'j'::~'IJ'lhunnl~ l~WljtiltU~tJ 3.33 

91 ~~'1 JI!'I 	 91 'JI "'..." iJ" ~ •3.1.2 fll'Wu'Yl L'IJ t'Wnl'j'fJtl1J ~fltl'IJU'IJ'lJfftl'IJm1J 1Jfl111J't't~'t'ttl L'l m::a ll'1J'Yl3 tl~ 

1'W'j'Z~'lJ1Jln~tTfl lfltJljtiltU~tJ 4.53 1ifl111J-n~'t'ttl1~ m~tihl'IJ~ 11'W'j'~~'lJ1Jln l~W1itiltU~tJ 3.73 

un:: ljfl111J-n~,·ltll'lm:aiJl1'IJ~ 21t.n~~'IJ'l.h'W nnl~ l~wljtilm~fJ 3.23 . 	 . 
3.1.3 A'1'Wn1flmfJ-vil~ ~fltl'IJU'IJ'lJfftl'IJm1J ljfl111J-n~'t'ttll '1 m~LiJl1'1J'fi 2 tldt1..1 

'j'~~'lJ1Jln~tTfl lflfJljtil!U~tJ 4.30 ljfl111J-n~'t'ttll '1 m~tiJl1'IJ~ 11'W'j'~~'lJ1Jln lfltJljtiltU~tJ 4.00 un~ 
ljfl111J-n~'t'ttl t 'lm::aill1'IJ~ 3 1'W'j'~~'lJtJl'Wnnl~ lflfJljtiltU~fJ 3.33 

3.1.4111'Wfl111JutJnnhni ~fltl'IJU'IJ'lJfftl'IJm1J ljfl111J-n~'t'ttl1'l m~!ill1'IJ~ 1 tld 

t'W'j'~~'lJ1Jlfl~tTfl lflfJljtilt'i!~fJ 4.06 ljfl111J-n~'t'ttl1 '1 m~till1'IJ~ 2un~1'lJ~ 31'W'j'~~'lJ1J1n lfltJlj . 
tao ~ 

flltUnfJ 3.80 un~3.60 fll1Jnlfl'IJ 

... III" 	 "I ..­
3.2 	fl11'l1't't~'t'ttlI9'11tl~~fltl'lJII'lJ'lJlftl'lJm'llI'U'1tl~'IItl"'t1'l11n 

91 ~I 'JI ",..." 'I ~ 
3.2.1 fll'WllJU'IJ'lJ'UtN't11J1n ~fltl'IJU'IJ'lJfftl'IJfl11J 1Jfl111J't't~'t'ttll'l 't11J1n 1'IJ'Yl 3 

un~1'lJ~ 2 tldl'W'j'~~'lJ1Jln~tTfl lflfJljtilLU~tJ 4.57 Un~4.30 fll1J~l~'IJ ljfl111J-n~fltl1'l't11J1fl1'IJ~ 1 

l'W'j'~~'lJ1J1n lflfJljtilLU~fJ 4.20 

'JI ~~'I JI!'I 	 'JI 'JI -=1'" 'I 'I ~ 
3.2.2 fll'W'o'YlI'IJ l'Wnl'j'tJtl1J ~fltl'IJU'IJ'lJfftl'IJm1J 1Jfl111J't't~'t'ttl L'l 't11J1n L'IJ'Yl 3 un~ 

1'IJ~ 1 tlQ1'W'j'~~'lJ1Jln~tTfl lf1vljtil!'i!~V 4.70Un~4.53 fll1J''h~'IJ ljfl111J-n~'t'ttll'l't11J1fll'lJ~ 211..1 

'j'~~'lJ1Jlfl lfltJljtil!'i!~fJ 3.90 
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3.2.3 ~1"H11~mtJ~1~ ~~U'UU'U'UffU'Utn1J iifl111JVi,:jvml'i1 tl1J1fll'U~ 2 Ufl~.. 
L'U~ 1 UdL'U".i~~'U1J1fl~tl~ 1~tJiifi1l~~tJ 4.67 Ufl~4.50 ~11J'fh~'U iifl111JVi~'VmL'iltl1J1flL'U~ 3 L'U 

".i~~'U1J1fl lfltJiifi1l~~tJ 4.20 

3.2.4 ~1'Ufl111JU1hmLtIlj ~~U'UU'U'UffU'Utn1Jijfl111JVi~'VWL'iI tl1J1flL'U~ 2L'U 

~ 1 Ua~L'U~ 3 udl'U".i~~'U1J1fl~tl~ lfltJijfi1t~~tJ 4.60 4.46tmM.30 ~l1Jih~'U 

4. Ni'lm'n:iU.lYlo"UYltll'U IniitH1Y!lNaflllWorl'Dlfltlnlftl'Ul1U.lall1ArfOll 

ff1tJm".ilh::tij'U,.mfl1'ifJflU'U".i1J'il1fl~l,j'lj'Ufl1".iu'U".i1Jh'U1'U 30 fl'U iifl111Jflfltlf'Ut~tJ1t1'U 
., 

tI~flfil~'im'ifJflU'U'i1J ~,:jil. 
A .... ~ u ~I 

4. 1 tll111tlAI'I1'UAfltl1fl'lJtll1111't1111~tnJ"O~'t1nflfJfllm1NflO'lJll1 

~t,j'lj'Umn)'U".i1J ~1'U1'U 30 fl'U iifl111Jflfltlf'Ul~tJ1t1'Utlnflfiltl1".im".ifJm)'U".i1J ~U~l'U 
1flQtJ".i~ff,:jti''tJU~tlnflfil~''.i ijfl111Jm1J1~ff1Judl'U".i~~'U1J1fl fht~~tJ 4.11 fi11~~tJ 3.84 ~1'UtifUtl1ff1".i~ 
'tJu~tlnflfil~".i iifl111Jm1J1::ff1Judl'U".i:~'U1J1fl fi1l~~tJ 4.14 Ufl:~l'Un'ilm".i1Jm".ifJflU'U".i1J iifl111J 

ltl1J1~ff1JUdl'U".i::~'U1J1fl fi1l~~tJ 4.17 ~~".i1tJa~lBtJfll'U~1".i1~~ 1 

Q.II -
't.h~,,~'Ufllf,'n11 1~A'lJfll1111't1111~ft'1IS.D.X 

~ Q.II tJ tl ..,l'Ulf1Q 1~ft'~tl"O~'t1nflfJfll 

,,'" " "')11. ffUflflflU~fl'Ufl111JflU~m".i'tJU~~t'tJ1U'U".i1J 4.17 0.76 1Jlfl 

~ '" ')I2. ffUflfl U~fl'Ufl111JflU~m".i'tJtN'il1J'tf'U 

,, .... 
fI11 fli'ltl 

4.05 

4.11 

0.62 

0.69 

1J1fl 

1I1fl 

~ .Ii "" l'U''UOtllft'11~''lltH't1i'1flqfll 

~ ~ ~ tJ ~ '" 3. ffUflfl U,:jfl'U1~Q ".i~ff~fl'tJU~tlafl~fl".i 4.20 0.61 1J1fl 

4. 
... 0 QI ,~
t".itJ~a1fl'U ttl1J1~ff1J 4.02 0.62 1J1fl 

5. trl'Ufl111Jf~11'UmjtJ ttl1J1~ff1Jt1'U11 'iI~,j'U 4.27 0.76 1J1fl 

6. ~t,j'lU'U'i1Jff11J1".imhfl111Jf1tJ~\lJJ'U1m~ 4.05 0.77 1J1fl 

~l11UdL~ 
.: 1~. fl111Jttl1Jl::ff1J'tJU~t'UUtll fltJ".i11J 

,, .... 
fll1fli'ltl 

4.15 

4.14 

0.63 

0.68 

1Jlfl 

1Ilfl 
• 
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I 

! 

I 

i 

tJ "'.'l~:m;lUfll01SJ -X S.D. 
Q.I 

'l~Pl1.Jfl11SJl'MSJ1~ffSJ 

~lUn9n'l'lSJnl'l~n01.J'lSJ 

~. "" ~ QI .l• n'llfi'j'jl1ffV~fH'lV~n'U~UV'l11ff1'j~ 4.25 0.60 111n 

~. n'llfi'j'jl1rl~tff~111..r~L~lV'U'jl1tn~m'jL;tJUVuLifV'I11 

ro-1'j:'Mi 

4.20 0.58 111n 

10. fl'llfi'j'jl1tiV 1..rln~u'j~~~1'1l1um'jv'U'j11 4.05 0.67 111n 
,

• ""fllliUUI 4.17 0.62 SJln 

. . 

..... I .... 
fl11'ium'j:'I111~ 4.50-5.00 m111~ff11111n'VI"l~ 

m111~ffl1111n 

m111~fful.hUmn~ 

1'11111~ffl1U'VtJ 
~ d 

m111~ ffl1'UVtJ'VI"l~ 

:J! ~ ~I "l' "'"'' A",,,, ... "'A'l '" QI ~ 0QI QIFjlI1l1'j'Um'jPinV'U'j11 ~fI'j~m'j1'1lt:mV~nWWWJU1Nl'I\OI.nWcn1J1Ufl''jU1'j1t:JWl1~t:JVl1ff1'11'j'U 

n~l1ff'l1fi'jW'm'jmll~'j'l1'Un:'W~ ~lti~ ~lU1U 30 flU 1ifl1111fi~'Wvt'll~Vfi'j~'U1Um'jNnV'U'j11 

~1'U1'V1~I1fi'jVdlu'j~~'U111n fi1l~~t:J 4.39 "'1'U~~V1'U1t:Jfl1111ff:~1n 1ifl1111fi~'WV1'j)vd''U'j:;~'U111n 
fi1t~~t:J 4.05 lm~~1'UmHhl'a'Um'j'tlnV'U'j111ifl1111li~'Wvl'j) v~t'U'j~~'U111n fi1m~t:J 4.37 ~~ 
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11 ...1::WllIflU1U. X S.D. 1::ftllflln.i1~"8,~ 

SI .. 
Al111'r1Ulft1 

1. 
. ... .. 

4.20 0.63 1J1fl~lU1U1'rl fJl fl1JJI'I11JJ1'l'l1J1:l:t'fJJ 

2. "" '" . '" 4.48 0.62 1J1flJJfl111fl1fJJJfllHlmJJtlfJHfl 

i 3. iifl11JJfl~fJ1n'lJlifll'l'll t'f1:i :l:"tl,ntaflqfl:i 4.40 0.67 1J1fl 

nflll:l:fll1JJ'lflUlty1ufllnil NaA.rlfll.<ti' 
. 

4.52 0.54 
..

4. JJ1fl'rlQ" 
I 

5. l' ~1'111 JJ t'f11J1:itl U fll1 tll fJ'rl tl fll'l11 JJl 4.48 0,60 JJ1fl I 

6. fJ/QI °1"° ,.1'.fl1:ifltl'lJ"tlllJtfltlllJUa:l:fll1UU:l:U1 'I'Ifll 1fl1l1 4.27 0.66 JJlfl ., ... 
4.39 0.62 'IIlnfll1QQU 

p\'n'!a~elU1Ufll1'11a::Aln 
.7. 1'111JJ1Tt fJ~'fI tl"tl~l't'f'J11fl 4.13 0.60 1J1fl 

8. fJflI..fl1 'fI"tl~l't'f'J11 fl 4.13 0.57 lJlfl 

.. 11.1 .4 1 """Ul9. flllJJ1'fltl~"tl~~ fl1fl1.LH1:l:lfl1fH 'lI''rI 'lI' Ufl11 4.05 0.70 1J1fl 

lIfl110ufl 
i 

10. 41.1 .... ".. i"I'I1llJJJ 1:l:t'f'rl1!m'fl"tl~'fl11fl:ifll.ml:::lflHI~ 'lI' 4.18 0.68 1J1fl 

~1"'uflullfl110ufl 

11. 
.. 

4.18 0.72fill JJ1'Vt fJ~'fItl" tl ~ltl fl t'fl1 lJ1fl 

12. "Ulfl"tl ~,ftl~lIfltlmJJ 3.83 0.69 lJ1fl 

13. fl ui",ftl~110Uflfll:il'l'l1J1:l:: t'fJJn'lJii~flnJJ 3.80 0.61 1J1fl 

14. fl11lJ\ht'fu'~Ua:l:l'l'l1J1:l:t'flJ"fmhtlrh~Nafl.rlfll.<ti' 4.07 0.71 1J1fl 

, ... 
4.05 0.66flllQQU '111ft 

p\'nmutilIUUnUiln8111'11 

15. 4 "01 t Q.I,j " QI , iI gI " QI

'rlJJ~lUij~fltlmJJU ~1f1q 1:::t'f~fI"tl~'I'IaflqA:i 'I'Iijl"lm 4.27 0.71 lJ1fl . 
tlmlJ'rl:l"l'lJfltlUfll'.itlmJJ 

16. iPlfl utlmJJfI mt.f1ufllJJ~ tll'l'lUfl 11'1u'I'I afl qfl:i 4.35 0.66 JJlfl 

17. .. , ... 1 ~e ~ ~ fl:i:l:'lJ1U fl1:i tl'lJ1JJlJ fl1'.i1Hlt'f1lJ '1'1 1"tlmlJt'flJJ1'.itlt'f1H 4.43 0.62 lJlfl 

~ .. 1~~~lUt'f11~tll'l1"f1 fllt1f1Ultl~ 

118. fln:mUfl1tl'lJnlri~1t'flJJ1,f,g.,rlf'lJtlmJJih~Aflfl~fl9itl 4.43 0.57 1J1fl 

1'l1'1;mfllnilNaA.rlw<ti'~lfl~1'rltl lfJfltf·:1tI 
, ...

fll1QQU 4.37 0.64 '111ft 
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rI.Q I d 
'111J 1m't1 ~ : ~nWCflf111'VHITHU lf11lUaV .· .<\l G\ ....

fhm~m~'I1'h~ 4.50-5.00 't'i~'VHJ b'il1J1n'VIq'f1 

-n~'t'iflt\l1Jln 


· -n~'t'ifl1'illh'Unm~fillU~V1~'I1'h~ 2.50-3.49 

.....· . 
f11tUtuJ1~'I111~ 1.50-2.49 -n~'t'iflt'ilUmJ 
, ""· ,
fI1~UtW1~'I111~ 1.00-1.49 

.1.1 "" ~I SIp.:"" 0 .. .ct dI
4.3 lY1'Uf11'i'U'i~ll.lUNaf11'il"lntl1J'nHllnfj~'Ul'i1Jf11'itlUn'\l1U1U 30 flU l.Ifl111.1'W~'Wtl btl 

t~tJ1nUl1anqfl'if11'iHntl1J'i1.l ~~d . 
J! QI ~I " QI ':/I ':/I QI "".<\l, "" '" 4.3.1 tn'U1f1tJlJ1~ff~fI'\Ifl~'I1an~f11 tj~'\Il1'Uf111fl'U11J 1Jfl111J't'i~'t'ifl 'il~mnn'U 

'I1nn~f11f111Hflfl'U11J iiml1J1'I11Jl~ff1Jfl~''U1~~'U1J1f1 film~V 4.11 
~ . 

!II .,. .., ':/Ip':"" "".<\l G\ "" .,
4.3.2 f11'Ut'Ufl'l11ffl1~'\Ifl,:j'l1afl\lfl1 tjt'Ul1'Uf111fl'U11J 1Jml1J't'i~'t'ifl b'ilmV1n'U 

'I1nn~f11f111Nnfl'U11J iifl111J1'I11Jl~ff1Jfl~t'U'~~'U1J1f1 fil~U~V 4.14 . 
!II Q ~ !II ':/I QI "".<\l G\ "" "" '" 

4.3.3 f11'Un'iln111Jf111Hflfl'U11J tjt'\l11'Uf111fl'U11J 1Jfl111J't'i,:j't'ifl t'illf1V1f1'U'I1afl~f11 

f11'Nflfl'U11J iiml1J1'I11Jl~ff1Jfl~''U1:::~'U1J1f1 filtU~V 4.17 . 
!II'" ':/I !II .., "".<\l G\ "" ..,... ....

4.3.4 fI1'U1'V1Vlfl1 tjt'\l11'Uf111fl'U11J 1Jfl111J't'i~'t'ifl t'ilmV1f1'U1'V1Vln11Jfl111J 

1'I11Jl~ff1J fl~t'U1:::~'U1J1f1 fil1U~U 4.39 

iI ~o ilglQI do.odi Gi4 Q.f~O
4.3.5 f11'Uff~61'U1vml1Jff:::f11f1 tjt'\l11'Uf111fl'U'1J 1Jml1J't'i,:j't'ifl t'ilmV1n'Uff,:j61'U1V 

f1111Jff:::f11f1 iiml1J1'I11J1:::ff1Jfl~t'U':::~'U1Jln filtU~V 4.05 

~ 0":::' ""QI '"1C1 A.c!i,":4.3.6 tJ1'Uf111f11t'U'Uf111f'1f1fl'U11J tjl'\111'Uf111fl'U11J 1Jfl111J't'i~'t'ifl \lmU1n'Uf111 

fll1U'U f111Nflfl'U11J iifl111J1'I11Jl:::ff1Jfl~''U1:::~1J1J1n film~U 4.35 
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o QI 	 d", ,I '" A A",,,, '" '" ft'l "'''' ~ -S "" '" 
'11'un~'Vi~ ~ln~ tl1~QlJ'~ff~fllYW l'ViU'Vi~lJlp.j'fl~fliUCf1mnlJllJf1''1.nneJiUtl~tJUUb1111''Umltlff''1n'nU 

A , 'I' 'I' do'" '" '" ,'I '" '" ~ A '" 
m'lml~''I1'Ufl~'Vi~l'ViUmt'Jl'lU~n'lfl ~lJ ~lWfll'1'l1Nfl~fliUCf1~lnlJlf1'lJl'leJiUtl~tJUtl l'ViU~~~ltlNfl 

fl11tltfl1~~'tlU~ lflHfll, 1~t'Jfll'1ieJllJiI~ 1 (iJ~'Utl'~tlliU 2551) U,j~fll'~ll{!lJnl.mumrllJ 3 

'I' d A QI dI '" ~ 'lI ft'l ",d '1Y. 
'~eJ~ ~~eJ'~eJ~l'l 1 fll'1'l~'flU~L'ViUfI~lflUnfl11tll11tll~fftl'tlU~'fln':l:IiU~U;TlJ WlJllJf1'lJl'leJiUl'l~~ ~'1J 

'" ~ d _ 'lI S A 	 QI ~ 'lI dQI 	 QI 

tl~tJUtl '~eJ~l'l 2 fll'1'l~'flU~11ifll'tl~U'fl~eJUtl"L'ViUfl11tlL11tll~fftln'U'fln'J!liU~'tlU~LnlJ ~eJ '~t'J~1'l 3 

A 0 	 111.1 QI 0 '" '" '" .tl I ft Ift

fll'UUmt'U'U'fl1~'fllm'ViUlJl ~lJ~~l'llN'fl~fliUCf1m~tlJl tt'fl~11tl1nUumL'U'UlJ'~lfll'l'fl~ 15 'ilJU'U'U tt'fl~ 

III ""d QI 4 Q ... I ... 1 0 ~ QI tI,; 1'1QI 	 t 

~11 F.il'11'eJ1'11'ltyfl~lflUm'VieJ~lJ'i~lfll'l'fl~ 3 'ilJH'U'U ~~1'l1N'fl~fliUCf1~lJu'U'Um~LlJ1U'fl~11tl1nUt'Jl~'fl~ 3 

l'U 	 i~";11i'1lJNti~.t1iU~ihitlffU'Umtlfl11tlii~'ViU1~ lblJm'1it'JllJiI~ 2 (iJ~'Utl'~tlliU 2552) LrllJ 

, 1 1 d '" "'~ ."1 .'1 ",dill ~'" o.K ,QI

fll'mt'Jl'IU~n'lfl lJ 'flt'JN'fl~fliUCf1"lJU'U'Um~lIJ1U'fl~11tl1n~lfllJllJf1'ilJl'1t'JiUl'l ~Y>l~~l'll'tllJIilTJJ'II'lJ 

mjtlff11mWm'iLn'J!l~''I1'Un~'Vi'l ffU'Umtlfl11tlii'l'ViU l~'tlU~~t~lj'Um,.tJnu'U'tl ~llJ1lJ 30 fllJ illN'fl 

" fll'ififn'J!ll~'1U 
. 	 " " N'flfll'liiflnftn'J!liU~'tlu~Lf(lJlt'J;;Lfltl1~fftln'Ufll'nj~lJutlllJ~-1~U 'Vi'U'j, If(lJlmt'U'Ut1nrut'J 

o 111ft I.K ft I ~ '" QI 111\ ~, - ~ s AQI 	 QI

ffltl1'i'llJl tlJ 'tllJ'ilJL1JlJN'fl~flWCf1 AfilfleJ ff1lJm'i1'l~'flU'I11ifll'tl~U'fl~ tJUtlll 1'ViUfl11tlLfltl1:fftln'U 

i:in'J!liU~'tlu~Lf(lJlt'J 'Vi'Ul1 m,,j~Vl'Uu~1lJUtlIl1t'J ~fll'ilJUtlfUlJ i~u~ 2 ff~lJitl 1~t'Jl.f1ffi~t~m1 

1.1 fllUI.w-1'ftf)19'lJf)-1~flf)1JU1J1Jnf)1Jt11l11\,11~f)-1'IJMnj:,ihm':1UI1n 

1.1.1 fl11tlii~'ViUl~'tlU~~~U'UU'U'UffU'UmtlllJL4u~'tl~Hm::liJl 
'lI.1 .tl 'lI sdillY.<ll ~ 'II 	 d <01 
~llJ'ilJU'U'U'tlU~m~tlJl tm::~llJ'''l'l t'1J tlJfll'vUtl ~~U'UU'U'UffU'Umtl tlfl11tl'Vi~ 

'ViU 1~ m:aiJl1'U~ 3 U~llJ'i:~':l.J1J1n~q'~ l~eJ2jfhLU~eJ 4.63 U'fl:4.S3 1l1lJ'fl1~'fl1U~1.f1 ~~U'U 
U'U'Uffu'Umtl )jfl11tlii~'ViUl'\l m~tiJl1'U~ 2 UdllJ':~':l.J1J1n~q'~ l~eJ2jfilt'g~eJ 4.30 1l1lJfl11tltttl'flfl 

111~ ~~U'Utru'UffU'Umtl )jmltlii~'Viul~ m:a{hl'U~ 1 UdllJ'i~~'Utllfl~q'~ l~eJ)jfilt'il~eJ 4.06 
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..s .. 91 .. A 
1.1.2 fl11ll'tH'VUl t ~'\I3~~i!l3't1U'tl'tlff3't1fl111 tUt'.i3~'\I3~11111fl 

~lUll1U'tl'tl ~i!l3't1U'tl'tlff3't1fl111 iifl1111.w~'W3'~ 11111fll't1~ 3 un:::l't1~ 2 3dlu 
QI d 't "" d 91 sd.. ~ 91 91 ",..s

'.i:::fl'tlll1fl'Vlq'fl ~fltJllfllt'QntJ 4.57 Um:4.30 fllU''''Vl ~"lf tUfl1'.itJ311 ~fl3't1U'tl'tlff3't1fl11111fl1111'W~ 

'W31~ 111J1fll't1~ 3 un:::''tI~ 1 3~'U'.i~~m.l1fl~q'fl lflt:Jiifilm~tJ 4.70un~4.53 ~lun1flnltJ~'~ 
I' . , 

91 ",..s" '" '" 'III '" '" 't "', '" ~i!l3't1U'tl'tlff3't1fl11111fl1111'W~'W3 ~ 11111fl 'tI'Vl 2 un~ IIIt'tl'Vl 1 3~ ~U'.i~fl'tllllfl'Vlq'fl ~fltJllfllt'Qnt:J 4.67 

un:4.50 ~lUfl1111ullnfllmj ~i!l3't1U'tl'tlff3't1fl111iifl1111.w~'W31~ 11111fll't1~ 2 ''tI~ 1 un~''tI~ 3... 

1.2 Nt'lm"n:i1t1't1f)~!Yltltutt'liifll'nhNaflnwori"i'llmhuff'jul'jlt1tlii{~rrf)lI 

fflllfl1'.i1I'J~ tiJUf-Infl1'.i'tlfl3't1'.ill ~lfl~t"'1i''tIfl1'.i3't1'.ill ~lU1U 30 flU iifl1111.w~'W3'~ 

t~t:J1fi'tl11~mlfl'.i fl1'.i'tlfl3't1'.ill ~lU1'VltJ1m ~lU fl1'.if11tih.l fl1'.i'tlfl3't1'.ill ~lUn~m'.ill fl1'.i'tlfl3't1'.ill 

l' ,l QI 91 Go' tI OJ 91'::'0 ilglQI

9'J1UtU3111ffl'.i~'\I3~l1nfl~fl'.i fllU1i!1qll'.i~ff~fl'\l3~l1nfl~i!I'.i un~fll'Wff~m'W1tJfl111Jff~fl1fl ,!!t'\ll'.i'tl 

fl1'.i3't1'.ill iifl111J.w~'W3i~L~t:J1fi'tl1'VltJlmiifl1111tl11Jl~ffll 3~1'W'.i:~'tIll1fllfltJiifilt'Q~tJ 4.39 4.35 

4.17 4.14 4.11 un: 4.05 fllU';'~'t1 

http:4.70un~4.53


'lJ'l!l-:il ffrmm:;~l u~:;ntlf1'Vi' 1ttl~. 2543. utJm;rJ~fpf"UJPI~~tHU~6.:.tNaPlKtl.Icri\l1nuJ~'rJntY·UJ. 
ffm-U'J..Hflfllu 1~U-:il'lf3NfI~ 1f1U1t'tl~ l'lf~n'lf. nl~tfl'Vi'" 

'l! !IoI v...!II!II ~ ....... v !II .... 

'lJ'l!l-:il fflfltJ-:i:;tJ1U~:;flW:;. 2546. n1''WfU~ltYlfl~fln1'~'HalftalrJN1~lrJlt1l1ftrJ611. fft:lTUU 

tflfl hll~U-:il'lflNfI~1f1tJl1'tl~ l'lf~n'lf. nl~tfI'Vi'1 

.. 1"- 1"1 ' .." <I.." A .. I v ,;;
1J1:::lP1Ua:::fll UJ 11J~1I1 'U6.:.t'tl'J1Jl~m1n'tl.IPl16rJH'tltJn:::'W.:.t t 1~'W':::tJ'lI' l11JillIll) 

l~lit~.~.iI1nhttp://webhost.cpd.go.thlhubkaponglhistory.htm1.U~ 1 'Vitlfl~mtJU 2551 
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.. 1 ~...!II ...... 


:IJ tltI . '6n~111J':::n6tJm'6tJ'1I"6.:.tlYlrJln11rJ611MT.:.tYl6• 


•
ff:IJ-U~ fI~1f1tJl. 2541. "nlnh'..rtJlqYlBtJHf,h~ua:::an'l!ltl.l:::~1I1ffl'U6.:.tlt.l';h6~;nnih~ 

t1'~111rJa1 AGAVE SISALANA". 1f1tJlii'WUll tl7tytyl1f1U1fllff~{1Jll1-UWc)1~ 

http://www.isangate.com/entertainlsoLhtm. 

httpI121O.246.13 lewtlhubkaponglimages/p3. jpg 
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2. n1181J1t1 
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letliT11'lh~tle1Jtl111ltle1J1t1 


, 
v ... 
lU'fI 22-23 tl1tllllfltl 2552 

e1'lJfM'lfD'IJlfl1-3tln iTtnUU1;)OUft~,","Ul tI't'l11'f10 1 am'flfllUlftihl'lftl-3flftJt1~Ufl1 
... 

399 fl.iTltltiTU 'WlVliT~ tl1-3I'fIJt ciJ 

1'fl1 02-22829009-15 fie 6093-6094 

http://wwwjrd.rmotp.ac.th 

http:http://wwwjrd.rmotp.ac.th
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• 0' 0 QI 

W fnpJffl1mW fI1~ tfl'}:j~~l1'UfI~'Yi'l 'il1f1~ . 
• 01 '" 

~~W.J1'1'J'\.,\'Vl 22-24 mflt)lfUJ 2552 

~'J'\.l 

8.00 - 8.30'\.l. 8.30 -12.00 '\.l. 12.00 -13.00 '\.l 13.00 -17.00 '\.l. 

22 n.~. 
...

g:j'l'V1::LUrJ'\.l iJnu"ii n'l ~'fl'fl nLLuu iJnu"iin'l~~~g:j'J~g:j'lrJ 

" 52 ....g:j'J~g:j'lrJ~~rJ'fl~ -A'nfuiJ~::'V1'l'\.l t1'l'\.lM'\.l'l~'lrJru 
.... 

'fl'l '\.Jf'l ~n g:j '1 'I 'J '\.l 

iJnu"iin'l~~~g:j'J~g:j'lrJ iJnu"iin'l~~'fl~g:j'J~g:j'lrJ 

23 n.~. t1'l'\.lM'\.l'l~'lrJru (r;l'fl) t1'l'\.lM'\.l'l~'lrJru 

52 

24 n.~. 

52 

iJn~n'l~ r.r~~'l 

~~t91.rif.l.loy]n~::Lth 

~'lntl'l'\.l~~'\.l'l~'lrJru~~ 

"rJ'fl~ 

iJnu"ii n'l ~ r.r~~'l 

~~t91.rif.l.loy]n~::Lth 

~'lntl'l'\.l~~'\.l'l~'lrJru~~ 

~'fl~ (r;l'fl) 

l1'jJlml1~ ~fli'1JiJ~~'Vll'\.,\ml11~11'1 nm 10.15-10.30'\.,\. tm~ 14.15-14.30 

http:14.15-14.30
http:10.15-10.30
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0 

m1Vi'l ~'l2l'~tl'fl'-J Tie &Oye bil'IJb"'l"lill"l~'fl,:m'l1~'l~'l'-J'ltl'fl'-J~1t\'bn~~'J~~'ltJ'lJ'IJ~'IJ~'l 1'IJ 

ltJ bb'lJ'lJ (;1'l -:11 bil'IJ~fim1tJ 1~~'ftj~'J ~~'l tJ ~'l '-J'l bbj;]b'lJ 1'l ru ~'lJil'ftl'l'IJ~'l il m 1~~ ~'lJVi'l n 'IJ'-J'l hJ ~'l n~'l 
2000 tJ'-J'lbb~'J bb~~-:ln'lbil~hlbil'IJ~bbti'IJ'fl'IJ~'lbn~~'IJ"'I'lntJ1~b"'fII1~ ~1'fl .,,~tJ1~ hJil~~nl'l'IJbbti-D~ 

I Q,I ~ IV ~ ~.?t 0 , ~ _..r .. ~, IV 

'-J'l"'l'IJ1'I1'l'lJb"''l."m'IJ'IJ m1'-J ~tJ'fl'-J tJ'l blJ'lJm1"''l~'J~~'ltJ ~~bn ~"Il'IJ'lJ'lJtJ'lJtJ'l ~'IJ~n'ftru~~'fl-:lm1"''l• 
1t\'~'l-:l b,j'IJm1~'l bmtj'gq ~~ffi'fltJmn!'flt.h-:l~~-:I'flt.h-:l1~1tJtl~,j-:l~'J'IJ~~-:I~'fl-:l~'IJ~'l b~'flm~bb"'1n~'-J 
~ ~ Ji' ~ ~ .eII CII IV IV" IV.::II ~..J , ~i.I ~ '"' 

b~'l ~tJ1'IJb'IJ'fltJ'l ~~~tJgq~~'Jn b~mfim1'lJ'lJ 1~ ~n'-J~ ~1'fln~"''lJtJ'lJtJ'l''''''I~ ~"IitJ'fl'-JI'IN~'J'IJ'IJ'lJ1 n"'l~ 

bn~bil'IJ1'fltJ~'l-:l~'IJ (n1'-J~-:lbgql'-J~l'Igq'l~n11'-J, 2540) 

m1Vi'l~'l2l'~tl'fl'-J (Tie and Dye ) bil'IJm1Vi'l~'J~~'ltJ~-:I'lJ'IJ~'l~'JtJ~'fl 

m"'lVi'l1'IJ~ru~~ ~'l bil'IJ~'lJfi1~ ~1'fl rj-:lil ~n'ftru~bil'IJb~'IJ~'l tJ'fl rl b~tJm 12l'~ ~'l tJ~1'fl ~'l~hJ ~'fl-:l m 1 .. 
I "" '" '" I 

1t\'~~ ~1nt\'bbti'IJI'I'l'-J bb'lJ'JYI~'fl-:lm1 bb~'J~'l1tJtl'fl'-J~-:I~'IJ~1'fl~-:I~'IJ ~-:lI"l'J'l'-J bbl'ln j;]'l-:l~'fl-:l~'J~~'ltJ 

b"'I"l'IJl"lm1"''l~'J~~'ltJ'''rlbb'lJ'lJ'-J'l'''l'ln'Vi'IJ1IJ'l'IJ'fl'IJb~mn'IJ I"l'fl m1tJrltJ'lblJ'lJlJ'-J ~'fl 'Vi'lJ bb~~m1 

~'IJ'fl ~n'lJ ~'l tJ~H'~nm"'lVi'l1t\'~ n ~ '-J n ~'lJn'IJ'-J'l n bn'IJ1tJ ~ffi ~'J'IJ~~n ~'l tJ bbti'IJ~hJgq'l '-J'l1bl~'-J b.;J'l 

1~'-J'l n 1tJ bb'lJ'lJ~-:I gq'l '-J'l1bll"l'J'lJ I"l '-J 1~.. . 
- 0 Ji' IV - IV.::II if .?1 .. 1 I Q,I 

• cUI .. 

I '" '" I I 

bii'lJ ~-:lVi'l1~~~'l tJltJ bb'lJ'lJ bb~~m"'l10K~'lmii'lJ ~'l tJ'l'IJ-D'lJb~ m~1'fl~~'l tJ-D'IJ "'I'lJm~~-:I ~'lYlbii'lJ bbti'IJ 

"'I'lJbil'IJ~'lJ ~1'flffi tJ~'lJ ~1'fl'fl'l "'I bii'u1 t\' bil'IJ~'J ~ ~'l tJ 

m 12l' ~tl'fl '-J b il'IJb'" I"lill"lm 1~'l ~'l '-J'l tl'fl '-J ~1t\'bn ~ ~'J ~ ~'l tJ'lJ'IJ~'IJ~'l1'lJltJ bb'lJ'lJ j;]'l-:l1 bil'IJ~fim1 

tJ ~ 1'1 ~'J '" ~'l tJ ~'l '-J'l bbj;]b'lJ 1'l ru ~-:I1'lJbbj;] ~~lJij11'l1"l il~'fl ~tJ nbbl'l n j;]'l-:l n'IJ1,tJ 1'IJ'-J'l~'l ~ b1-tJ n~'l 'Vi ~'l-:l~ 
"PLANGI" 


BANBHANA" ~'-J'ltJl"l'J'l'-J~'l m12l'~~n 1'IJti1~'IJ~tJn~'l ~b'lJl" CHIBORI" ~'-J'ltJl"l'J'l'-J~'l2l'~~1'fltJ'-J 


~'J'lJ1'IJ,J1~b"'fII1."tJ~tJn~'l "m12l'~tl'fl'-J" ~'-J'ltJ~-:lm1~n2l'~ ~1'fl~'lJ~il'lJ ~ffi1-Ktj'gqC9lj;]'l-:l1 

'-J'l-D'JtJ1'IJm1Vi'l1t\'bn~~'J~~'ltJ ( tJ~'lJfII1- , 2532 ; m'-J~-:lbgql'-J~l'Igq'l~m1'-J ,2544) 

~~1;n'IJr1'fl'IJtJ1~tjiifll'lgql'lftJ1~'-J'lru 5,000 n~'ltJ,r'IJ bil'IJ~~1~"'I'ln~'lJY;"Iibn'fl'lJ,r-:l~'-J~ bbj;] 
, ... 

m~'lJ'J'lJm1rl'fl'-Jhnl"lit;! n ~'fl-:lVi"11~ 1'1 n~ ~"'I'l-:l b~'J b~'fl ~~'IJ~-:I b~~'fl b,j'IJ~~nl'l 'IJ~'lJrj'IJ1~ 1'lJgq 2l'tJ r1'fl'IJ 

1t\'~'lJY;"Ii~il~bbl'lnj;]'l-:ln'IJ~~'ltJ"Iiil~ b-D'IJ Y;"Ii1'IJ1'I1~n~2l'gql'l'lgq 1~~'l ~'lJb'fl~b~'flflt\'.. 
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, "'dA..,. ",'... . £:If a";,
{\1'Uff':i'Ul':il£1QnJ'Ife:)m~1'Y1£1lfflff~':i1lf1:::flln ~G)fG)fl{ll'U1 (Agave slsalana Perr.) ~lJ'U'Vi'!1Ylfl~ 

'I ... d 'I ~'I "'dd d 0 'J/ ' 'J/ ... ~ I ,.
~'U~':i:::fJ{lfl:::fllnG)ffl (Agaveceae) ~'UlJl'Uff':i'Ul':il£1QnJfft~£I1 U~fHnflm~'ULU·.Jf)1l~flflfl ~lJ':ifl'U ~fI'U 

'J/ 'I ~I ~I 'I d c:I ~ ~I d c:I , .... ..,.

~'U ~'U£ll1lJ':i:::lJ1tl.! G).Ii>0 t:U~':i lJm£l ~U':i£l1t{lfl~'Un~lJ{ll£1"lfl:U'HU1:UU~~U'H{l:Ufl~ G) flU N1'Uflfl 


~fI~ t 'Uiji~~'H~fl1~flt'.l:Ufldvhvh t ..rllhiJ£lmil fll':ifl flflflflfl~fI~~'U{\1'U~'Ufldti'Uff.fl1'Vi~'U~lf11fllff 
.... 'I ,. _ I ..,. J _'I ", ~I '... • c:I c:I....""..,. ~It 

Lm:::fll':i~fI t'U tfl£llJfl~t:UfllJl'Uff':i'Ul':il£1tl.!fI1Q t;:/ lJ ,,::flflflflflfl U~U'YI'U ~:U'Vi'UL'H'UL:U{lfl'Vi'U1i U~LflflLlJ'U 

'J/ • 'J/' ... ' ... i' ..,. c:I A,. c:I ..; 'J/ , i' 
~'UflfI'U (bulbil) ~lflfll'UflflflfJfI£I ~:u u'lLflfl~lm:U{lfi t:Ufl t~L~:U'YI~'UflfI'U"::'Ht'.lflflflfl"lflfl1'U 

a ..; A..,. i' ..,. ..,. ,. ''''n I 'J/ 'I 'J/_I 'J/ 0 "I_I 0 'I 'J/
(tl':i~:Ultl.! d-b tfltl'U) ~fl{l~:Ul'Y1'Vi'UfI'UU't11l"':ityL~'U tfl~fI tlJLfI~ fl1t':il":: t'lflJ\'lfl flfI~'Ul ~lJL'Vil::'If1 t'H 

,. d d • ~ ... i' d d 'Ill! 0 a a d _I ..,. £:If 
tflfltff£lflfl'U"~":: ~flN{lfi G)f~ t'1Jnmt'Vil::'If1 b LflfI'U 'H':ifl"'UlIfl1ll1~~lJ':i::lIltl.! Q)O LG)f'UflLlIfI':iLlJ'U 

tl~nd'flfJ m;~"lfl~~'U{\1'UflflflflflflUlt1~~::~l£11f1£1111L:unflffl'Hi''Uff'U'"'Ufl~£I1fl {\l'Uff':iUl':il£1W' 

trJ 'U~'If'1'Utitl~~~m t 'lfuf'U '1t1 ~lflt 'U~ iflflgl'Utl':i:: 1il'YI~'lfLff'U'1UU~~ri1'U t mli~~ '1.rt'U fll':i Na~t~fI fl 

~'Ulf1h1qj'1fmfl~~t~fI U{l::'1.rt'U1~fl1':inflfffl~ tf,yh~ifl'H~fI\'lfl,j~ (buff) ifll{l'H:: L'l1'U ~fI'Uffflll 
'I 'J/ JlI ...., 'J/ .'1 ", A .., c:I d .... 

fI {lflfl ~'U t'lf'YIfl Hl':i fI~'Vi':ill 'Vi':ill U{l:::~l'U'H~nm':ill fll~ "l ~'U lJl'U ff':i'Ul':il£1tl.!!lIf1 £I~mfl"::: :U{lfl'l!ltl.!:: 

'J/ 'J/ .., _ ,A..,...,.,. 'I" i' .., d.1 .... ,I d .1 
fI{llfJ~'U ff'UlJ::':ifl U~t:UfIL"':ityt~'U t~~:::U~'Ulfi t'Htyfl1lf1'U ff'UlJ:::':ifl:Ulfl :UlJ~flm:: "flm:: ~l£1f1~ 

~11tltrJ'U1l!tl':i::~'Uum;f1,rl'U 'U1~"'fI~g'Utl~m~fI'1ftl':i::~'l!lik~~fI~ t'Ufl':ifl'Ufli'1 ~'l1'U uffilflQ~ 
'H:U1mm:::m::tihofl LrJ'U~'U 

Sf • 

~'If'lfUflUijfl1l:U'YI'U'YI1'U9iflff.fl11::fI1fl1fffiu'lf~ult~ ~mfll':iUff~Uflfl~fI ffllJ1':im";tyt~'U1~111 

'1'U~~'U~ijfl1ll1~fllIffll\l':iW'~l ~fI~fll':i~£I1j'fI£I ~fI~fll':ifll':it1U{lfll':i tfl1 '1" '1rilJ1fl '1'U':i::tI:: L~:u~'Utl\'lfl 
, 'JJ tJ t 

fi~~~~~1L~1I{L'fil'u'U 'H~~~lflfl1Qtl':i:::Ultl.! Ii>-Q) 11 ~t~;tyL~'U l~tAlififfllJ1':in~fI '1'U:Ul'1t£tl':i:: l£1'1fu 

"I 'J/ 'I .1 ~ d t 'J/ .'1 ", d a 'I "1.1'" jI ,.... dQI 

~fI t'U fll':ilJ~flfl':i ~'H'U~'U'U~'UlJl'Uff':i'Ul':ilt1tl.! ~:::Ufl1fJtI'UU1'UffllJ1':in~fI t'U ~lJ ~"I"'Ufl1ll1'U ~::fllt1 G)f~ 

d • I ~I ~.I 'I ,,. 'Ill! ' ..; ..,. 0 'J/ 'I iI... 'J/ ,d 0 .... 1'1 'J/
lI':i::tI::lJ':i::lJ1tl.! t;:/-G)O lJ "~lJ\lfl t'Hli tfl£l t'1J'H'UfI(sucker) 'YILflfl~lflm~'U tflfl'U (~'UUll) G)f~'Ul tlJ t'lf 

tl\!fl~fl1tlL~t'l1Ul~tl1ti'Uty'Utl::':ifl lfltl'1f':i::tI::':i::whmtl1 tl':i::lIltl.! G)-Is» t:u~':i Lm:::':i::w;h~~u ~o-
Sf , • 

t;:/o LG)fU~LlI~':i Uflfl~lmr'UffllJ1':in1f~ut:iflUfitfiflfi'l1f1f1f1fl 

fll':i~fI l'U{\l'U trJ'U~l'UfiflU ,rl~tllfl~fI~ '1~U':i'N1ULm::fl1ll1.,rl'Ulty Utili1~ijfl~ijI{1:U1l! 

fl~l~ Q) LG)f'U~LlI~':i £111 G)t;:/ tG)f'U~L:U~':i ~fI l'U{\l'U ~':iflih~U Ult1~fI'H'Ull1Ul1{lll~tlmtltlflfl ~LWfl 

Lff'U tfJ~,yhti'U t 'Utl':i::L'YIff1'YIfJff~m~:UU':iflJ'U m::,yhlf1fJ~U'l1'H~fl t'U{\l'U t 'lfLUltnfltILfffJtifl'U Ult1-;~ 
o 'I iI 'J/':' a ''I iI.la 0'" iI : 'I 'J/ jI 0"1 d 'I 'J/ 'J/ "'i' 

'UllJ1't'J'U L'HUl1{lfl mnff'U'H':ifIL~£Il t'HtlJ{lflfll1t'.lfl 'Ul ~tlm~'Ul t'Hff:::fI1f1 U't11'Ul ~tlf-l~UflfI L'HU'H~ ~"l 
d.... 'J/ 'I ~ 'I'd ,_ .'1 d 'I 'J/ A a jI a c:I"I iI'I iI 
lIfll':i'ViWl'U1UfJmff'U ttILrJ £I t'Hli L':i £Ifl1l1t1l1f1lJl'U ffflG)f~fll" t'lfLfI':ifl~l1':iflllflfn£l:Uflfl ~fI t'Ufll':illflfl1t1 

ijfllf1fJ1~~fI~fI1ffmfl~fI~ ~::lIf11I{tl':i:::Ultl.!1'U{l:: Is»-Q) fil{lfli':u lf1fJrh l'U{\1'Uflll1£111~fI~ t'UflflmrJ'U 

.t c:I 'jJ nl .t '" 'J/ ~ 0 "I ~. d"; 0 'J/ c:I '" 
'If'Umfl"l fl·n~lJ':i::lJ1tl.! G)-Is» 'U1 (Is».~-&.o LG)f'U~L:U~':i) U1'l1~~'Ul ~tlfl~f-ll'Ut'UlIfI'YI'YIlf11ml1l'1fl'H':ifl 

1l!1'I1fl~ijfl1ll1f1:U Ii> l'U ~1l~;flti'U'Viflt'lfri1'U'H'Ul~fI~1'U{\1'Ur-h'U111 ~~ t'U{\l'U 'tlflll1f11ll1£111~fI~ 
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l'IJ~l'ul'IJ1j~if'Hmtl"l f'li~ 'il'Utl'htJiivtl'il:::~H1tl'HlJ~ tiV'UUl 'tJvhtf'l~v~'I1~f;)m~lJ Ultn''Ultl~ltl 
,,'J/ 'J/ _ I 01' " 'J/ 01.... lIJ _ I 'I 'J/S 'J/" '" 'J/ S .J0 

U~~ mtm~lJ~:::lJlW \§lI1'U VtJ1 ~'H~tlU~~'il~ttl'U ~lJ t'Y'l~l:::'il:::'Y1l ~'Ht1't1V~t""'U ~tlC]1~{I~ tlVlJt1U{I:::~~mJ 

l-H'u-H'~ twtlih'U~'\!~'1I d-G)o tn''U ~'Ud~I'Uttliitl1'H~mimrl'Uiiltl'illtl J'U~~tim1J'Um~rLh t~'Ut1J'U 
~~~tlWct11tJU'U'IJ~1~ "l 

.... "'I: 01 'J/ 'I d lIJ1' ' ! _I "'I 'J/
tJ~lJlW'H~V'Ul'H'Utl'tlV~t""'U W'Yl'il::: ~~l'illtlih'U'U'U 'illtltl1~'Yl~{IV~'tIV~~l'UlJmm:::'Y'I'Jj't""'U 

ltl tlV~~~{I'l'Hm~lJ~~'YlV tJ~ltl{)11Jl'H'Utll'lJ'lh'U{I'~ G)oo fn{ltl1lJ 'il:::l-H'tn''Ultl \§lI.d-Q).o ri1{1tl1lJ 
., . 

l'lJ'lh'U{I'~ \§lido l'IJ 'il~mjtltJ~:::lJlW G)oo fil{1tl1lJ l'Ut'uv-Yi G) '1 tliYmm'il~~~tn''Ultlih'U'1I bo­

~o fn{ltl1lJ 1~tl'tlltl'lIfn{ltl1lJ{I::: G)o-G)b 'Ul'Yll'Umwl'IJ{I'~'tIltl~'U{I:::tJ~:::lJlW \§lIoo 'Ul'Yll'U G) '1 
'il::: h1'1'1J'lh'U{I'~tJ~:::lJlW d ~'U~v11 (~'U~l ~'U'Yl1VV'U,{I'l~1'4mlJ''Yltlffl'H1'IJW11'Jj'W1 trilJ~ 17 
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" 'J/ "'I d 0 01 " 'J/ "'I .... "I "'lIJ l' d '" 01 01 d 'J/ ,
tl1~ ~'Jj't'Jj'Vtl'Yl'il:::'UllJllJ~ 'il::: ~'Jj't'Jj'Vtl'Jj''U~ m'Utl ~~l 'YlU'tI~UH tm:::mlJl~{I'lJtl'IJ1{1'~'Yl'il:::tlVlJ t'Jj''U m'il'il::: 

l~ t~Vtl'Vh~ 'H~mn''UlIltl 
QlgJ.<C::I. QI.d.cti QI gJ QI~ QI 4!!i ~~4!!i QI 

{I1~mtllJ~tlVlJttl~ 'illtltl1~lJ~ C]1~ lJV~ 2 {Itl'llW:::~1tltl'U f'lV tl1~lJ~U'U'U'Yl'IJ 'H~VlJ~'Yl'IJ U{I~ tl1~lJ~ 

U'U'U ltJ1~'H~V ''tI1'tJ''tI1lJl 

01 "'l "'I ~ "'l ~ 01 " ~ "'I ~ 01 'J/ 01 "I_I A "I 'J/
1. tl1~lJ~U'IJ'U'Yl'U 'H~VlJ~'Yl'Ut'U'Utl1~lJ~ ~'H~lJ'tIV~t'Jj'VtllJ~'Yl'UC]1V'U tl'U ~lJt~Vtl"l 'il'U ~~f'l11lJ 

tl11~~~V~tl1~t~'U1{1'~ri1'U~hj~V~tl1~l-H'~~ff mhw'Umr'UlJlV~V~t~lJ l~tllrntl1~t~lJ lmlJt~vtl 
_.1 'J/ 01 01 _ I A _ I "'I 01 '" 01 ,,'J/ , .J.... ! '" "I,.... s 
111~C]1V'U 'Yl'U tl'U'Y'IVlJ~~lJ1WtlJVlJmm'Jj'VtllJl'IJ~~ 'il'U tl'U tlfjtlU{I~lJ~ ~'H U'U 'U C]1~'U~nw'U 'U tl 'il~ ~lJ~~ t1 
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"" •• t." 'JI d 'JI' ., • <!I cl"l ~.I "" c!i 'JI "1.1
t't'ltl~Ul~ffd').H'YlTU'U 'I1'Willnm'WmJtff~'iIU{ld'IHNdl 'U~~'I1dlWIH)n'Yl ~m ~lJ 1J1ff'il~U'Yl~nG}f1Jt'tl1 ~lJ 

l~~'iI~tfi~{ld~{llt1 

'JI ... 
f)1'UJOlllJ 

m~~V1Jff ffl1Jl~f)~V1Jl~'I1{llt1~ ~V 

" .
~V1J~V ''Uf1i'~Vi 2 

.. . 
• I':! • !'!II 'JIlil

f)1'j'l11'U'jlllW'Ulf1 &'tfUOli 

" " .Ul'11Un1ff~ x fl~~lrid'UU1Vi'~• 
1000 

1fffj'l1Un 500 ni'1J x 20 

1000 
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fll1'Hlm1J1Wif U"~1Y11Aftijmlltlfll1U01J Ai'Jtlfl1Waf11 

~h)l ni'1J I il~-s 'H1J1£lml1J';h 'Ulll'V1~Nil~ffl~nl'HU~ml1Jt~mj'U"'fHlff 'H~flffl-SLfl1i~':)1:1~m£lfl~lu 

" . '"~luduthntilUdtul~ x ~luduni'1J I il~-s = ? 1:1~-S 

'I " "'1 ~ "'"QI~91ffl-SLfl1J Ufll-Stlm.J 2 m1J/1:1~-S = lOx 2 = 20 ni'1J 

100 

L,fU ~fl-3tl1-S~fl1Jff t~1J 3 % 1ff~ mln 500 ni'1J 500 x3% 

100 

oQlQlQld " " 
~l1Jm~'U"'u~.:)u 

1. :r1Y~U,,~~tlfl101 mlltlfll1,j'IOUY01J U;ytliuihtlft1t1111tlo1 

1. uful£lihu fl'-SU1-Sl£lW~t;lm1Jm~£l'U!fl£lU""d 

2.~nU 

3. ff'Ulfln 'H~flff~fl1J 

4. L~flnYh~ 

5. L~1J I ~l£l 


6.m-slm 


7. mfl'UllYffl'Hi''U;J-3lffUl£l 

1o. L~11vJ~l'H~flL~lU~CJf 

11. llYYn£l 
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'HlIl0 
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.. 
2. i'Uf'lO'UfIl100flll1J1Jalflalti 
, ; 

fllf1f11Vn'~'UfIl'.iiJfllr1'Ufllf1f11V~lflti'.i'.i1l1l'1~lfW elelflUlJlJ fI~lJ'Um::fll1!1'W~elllfl~fiTH'Uflff 
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.. 
OJ OJ

3.'It'Uflt)'Unl'nJ~alU 
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:, iI q

4. 'U'Ufl0'Um'nl0lJa' 
• ~ !II 

4.1 ff~~Vl""Jl' Lum~eJ(ltl.. 
" .

~~~lri1UU1:1ff~Vl"~~VtI : 1 : 20 

il :2% 

~tul1lJij ~".£~VtI 
nfn "" : 45-60 Ul'Y1 

"'1JJla'~ 
" Ulff~ 

ntl1 : 5 Ul'Y1"" 

o QI " 
UleJ1nU~n : 2-4 ni'1JIf1~~ 

: 10 U1Vl 

" 4.2 ,ju~VUm~~(ltl 
O~'1..::1Q1 '" IIJ!II""!II ~ ':'Ao : "" "" 

1. UlroU ~eJ'YItI'l Uf1::::~f1Vvml1nmmJ ttl L~eJ1J~VeJUr111J1"lNL'rWmU1w111Ull ff Uf1~ffl~LfltI 

lum~~vtI 

2. -i~ il/ffl~Lflij~l~~vtI 

3. ~1~Jl~1t1~tilU1Wlf11ri"un::f1::~~ ul1tl~tI"'I1'!VU 
~jI : !II 'I' 'I '" ..::1 : !II !II "'.1 "" 4. f1::meJotntJU1~VULm:: tfff1~ tun::f1::tI~'YIU1~VUUf11 ~Wl1lJtl1J~::tllW 95-100 0~fllLCI}j'f1LCI}j'eJff 

... 0 dI " (ff~Ln~U1LflVfI) 
,,, " 

5. 'l~~'WltJ fluillun::f1::~~l'11'f1::mtJ'l'l1'v'h \11nuu'lriLniiv Lm:Ulff~ f1~ltl ulL~u'lm:hu'lrif1~ 

ltl"un~f1::::~~ Vilm~~Vtl tl~::tlltu l-i11t1~ 
, " " 

6. LijVfl11Jnl11UflLdf11 U1L~U'ltJ'tlf{1~ul1'11'ilri1uLfiul1llflvvn1'I1'11t1f1 ff~Ln~'i1ul\1:fiveJ'1 

lff~u 
7. ulL~ultJltl~tlf11eJJlff~ tl~::tlltu 5 U1Vl 

8. \11nJuul1tl~tlA1tJJleJ1nU~n tl~::::tllW 20 U1Vl Uf1~Ul1tl~nJ1Ltlril{inflf~l1rl~ 
9.1j1JL~u"tJl'11'111J1f1 Lm::~f1L~1Jil~ ~vtlflf~mn 1f1tJl~L~vn'rh~~f11uri1u~~v~m~"'I1'Lfjuil~ 
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li'tJlJfli'~fi 1 ~~fI1'Vi 
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'" '" <I • .. 0 .., ,.... iI <iii 111 iI'" 
~Ufll ~U'VI'n)tlU, tTl"n'ifl'UJ rmJtT111'nJIUll'Vt!"1 U'I1Jfl17 t'UltH tfl'VI 
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