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Abstract 

A lUr'lin objectiv~~ of tttis work "trIas to study the ~2ating process, 

culturing and to find the suitable food for the post le .. :cval stage of 

fighting £:f..sh~ ~ctt~ splenciel.1.s in aquaria.. 'l'weutyspecimens .10 ~les 

arl.d 1.0 females of bettas ~ 390 ~ 'f20 rom in star..dard ;i.~\~Bt:" was used in 

this study •. 

The results of this eXi?eri:ll~l1t: ~·l.!re as. rollo"(o1S. 

1) It took lj. 7: hours for chasing and .lancing process of male 

and female Bettas. 

2) The mating process used 2.99 hours p8r 05.5 times in sexual 

embrace of male and female Rettas •. 

3) The external fertilized 68gs were rarely round and sized 

J.J9L~ nun in diameter. 

4) The D forr.~ula of food (j:ioina macrocopa a:::1Q yolk boiled eggs) 

,("ere the most suitc~bl:'".:: food for culturing the IJost :i..aTval stage to 

ju.venile (o·ne monti:.). 

s.) The aver&gc of v.rater temue:cature and p1{ for experiments ~"ere 
~, . .. 

23.9 to 29.6° C anG. "l.c·:respectively. 
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A Study of mating process and Culturing of Siamese 

Fighting Fish (~ splendens Regan) 
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L tL '1. u'1.~ 1f"d''YI~f111f1~'~m~~;UA-l~t'i'Ull''f1~\Jtl91~n~ 1. V1tJ'D~~ih~A~LtW" tL91:': i ;-r\JA'~:u{hJ:ufl'\J 

L~'e.l~f1~~f11:':\J'Ufl~'N~1I1(uq~'D"u&l~nYl1V1t1i.uin':.:~nL{tI\'I~~ 

t ~'e.l~f1~~";"~&l'fi'I'IU~lI"f:lNm.J*,U~fi'U l;Yl&l'e.l~"tM'tlVJflql'Jf1~lil'VI~tl '1.1i ua:.:i.u 
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VI. L~fl'VI~~m'B"'YI~,viL'YI~~:':UlJ'il'~'YI~\Jtl~'Lw~~lgtl~~fltJ&l~'~B'e.lU '<;JU6"fl'~ ~ L~'e.lU 



~~a~ ~~ ~~a~~u~~rinU1~~ n~aa~i~tUuft'~1n~n~~~ Siamese Fighting Fish 

~a'~u1~~~~~~a Betta splendens (Regan) Smith (1945) 1;~~n~n~~~1u~a~ 

tJa1t\'~l.;'Lu 

Class Pisces 

Subclass Telostomi 

Order Labyrinthici 

Family Anabantidae 

Genus Betta 

Species splendens 

Class Osteichthyes 

Subclass Actinopterygeii 

Order Perciformes 

Family Belontiid~e 

Genus Betta 

Species splendens 

I::VIU'l. utl'l:: tVl~i 'VlUtle:l~ t 'l~U;d lI'~wun")::"i)~Ua~id '1 tfI. 'WLLflU L e:I Ll[ftl~::~Uae:ln LUtJ\'I'lti unn"i)~nif 

r~n~U1.t';1l tfl.uf.ihtl e:I UJ~n1 tLa::rH~~ Lf'Ta L i1w L da1.a~\'I~'WlJ~LL~d 
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6 L,(),'U~ ~lJ<il~ (2~ 51) tl'1nfr1'1'l'<1)\'lat.JoJ~lmb'l'l~3J b~nuau fI~"J'I'I~\'lay~a'UlJ'1VlI\'l~I'U,n'1FJ'lIa\'l 

a1~'d ~1'Ul"ltt'U'I'Ii!1'Ji'U L ~'Ufl~'U LL~Un1Nl\'ltl'1d3J'1nvl'iWi I'ltt'U'I'I'1'J;t:i"IJt.\ '1911Vl·,~ mhUnal\'ln~3J3J\:"'~ tl 

,ui. 'U 1 wt f'ltt'UntJ1'I~BfI~UVn'1 ~ LVI B~;IU';'1tJ'i.I·tl\'l fj~'iJl1tl\'l. ~ ~£J'1 bb'l-,a3J b'l'l E1t.J91Vl";i\'lL 'llVl'1\'l'l'l'1,(! fl f1u~tl" 

'i.h ~~'d EJ'\?l~bLli'l\'l t -5u fI~uVlnfl~'U ( un L -1UYl ~'Ue:JO ) dh!'~u"'1\il'11i1L~ flll Wl1 b dtl~ ::'1'1'; '1\'l t ;ufltt'U'I'I~\'l 

@'~f!£.n t'l73J cr'1tJ'lItl\'lfl~'U~U '1 LiJu~b~tn bt\?l\'l ~i~Cl~W1 ~~tJ "lJr~~ L~hnfi'tJaltJ~1J~Ucnn\il ~tltlfl 

(albino) !l'A~ubfiw~~1.Jn cr'dU~~tJ "I '6\JLfl'i/J'tJ'I\Ilnn1"H,J~3J 't.l'['l'1i'i'VI~'dL£it.J:IJ"lJ1J'1I'lL~nn-j'1ua'1N~1 

{'{~t.J (2527) 

2~ rf\'l 3j bvi'1'lJ3\'l11'd'1ll~n 1"l'd'13JtJl'1'llCl\1'ilJ'J vOw 3i ti\'l 3~ 'lJB\'lm'13J~flCl'))~'1 ~\'ltltJulntJT'l 
~. • ...... 1 '" .• ~ 2 

Yi~mrumIYl'1 Vl'1Sl L aUfillljU£Jfl'51'1\'l 34 t/\'l 4 b 101m '13Jt.J'1'1cdB\'l~l'd 'I1d\'l~::;'I'ldl\'lWl L Uw 25 6\'l 3 

"iUI'lJllJtJ'l'1"1.1B\'l'Pi''1 fI~'Ur1~\Jftn'1'Wfl~u ~~£n (simple ray) £i'n'1'UA~'l.m'lJ·k!\'l (branch fin) 

8-9 nli..! f'ltt'Un'Ufi'nl'UA~1.J L~£n 2=4 nTw nl'Wn~~\.Hb'liU\'l 21-24 nl'W jj L n~fl 30-32 L n~WI 

1. U~'li'i'\?lJ'l 'I'I~tltl~'li'i'WI~n~\'l :IJ~'11lJUldU~::lJIW 2 b~'WWLlJ~~ ~'1ij<il::LfttJU 

(1'l~'Ul1B\'l) 1I1'd Attum:: 1\il\'l (1"l~'U'Yl~\'l) tI'1'1 'Yl1\lflalJ L Ow'lui.u l'1'lt ti''lJ5\'lU'fn djU~1Vlltl~BtJ 
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3. t.lcntrvr~w'I'I~'ilt.l1intrVl L~J:lJ'j t.l1il~'I1WI1'l.Q1ii'~~"HJ\'J~1/~VlQ~VI 1i11«"'J'~'lJl"'JVI'1 "'~'iltLVI\l 

L~U"'J W, ii'VI~U'l'l~\'J n,~l~\l VI~LftUU Ul"'J!lln t.lrn~'I1~I1'l~~nUu!ltlu\'Jl1~L~Wt~f)A"'J~!Ia"'Ju\'Jl!1 

l~flu!I'l. itrl1'ltrw L 'I'f'S1~1ihwt.l'a~n'il\J'lJf)\'Jiil1«"'JU1"'J \1~;'il\'J 1. "'JLwn~'~'ili 

. . 
mn"'J"'Jl 

'lJilVl (species) L~U'1nW \'lI!1-vr fl'fllfl"Jru ttCl::: ~V'l1ii\l'il\'J(2520) i.;~nb'11A"i:ul'1J'!I'lJf)\'J 

t.l6nnV'l~\Jncll"'J 't'l'U-ll 'JCllt''fVl'l'l~mbCl~t.llillnvr~'w~''\'Jfi:cr'li)1w'''JwlA':Il1/1'1J'!1 21 ~ Ltlil~A~~l'illV1; 

~1ii!lKWQ"'J~\'J 'hitvi' L fi'il\JV'lIil'ilVl~\ltl 111'l£Jt.l€lln\Pl9r"'Jr~'li)~fif)1nf)VI'I'I~'il1ii';~\l~\l1.Jt1V1~!lth,j'1fl\'J "iI~mlw 

"iI::ii'nTH-I1ii!lKwQLtCl::f)'iln 1.JfllU'l.; r\'J'I'I~m;"'J'ilrl'vf1ii;~\'J.gw L'il\'J 

nt"Jftmn Lfttl"'Jt"i''Unt':i bYl~ LNu\'Jttlil~n~'Wa!l\'i(w~t.lIil.,n\Pl'l~iJ~ftm:t~t"i'u Lf)111,J~\'Jff\l'uuliI~ 

~'\lt.l'~ LVI'i'T tt~lJ'\llJ!lln1l'f1 L'lfU 

t.l'::fl~er (2525) V1V'l Cl£) " 'L't'lI:: biu\'Jt.lCllf1VlLUfl~\'J\i1iU bll-JI f1::€l~iJ'\'J U1il~~!1 l'1lUu'1t.llillt"i'VI 

~h~bL1il~~hbi1t1vfrt'i'tI\Jt"i'utf)"'It~!.~;"'J 4-7 '1W GN'd~JnULUnlill 14.00 - 16000 Wo t.llill"il~ 

e.lGl'1/,«u~l.w"l'u1\l{1u 1V1m'lu'l.J~h )Q'lIl!l'l'l"'J'ilVlL'W L"'J1il.,,j~tlt.l'~1/1W 300 - 700 W'il\'J 1..J?tn tfiw~h 

fl"'lUi.U 30 ~ 401h11/\l vf~t1M3Jf! 2/f~30 'il\lfT~L'11Ii1L'i1U:N 'il1Yn"Jv1"1.;~Lfi~f1t.llill'l.U.J"'J\'J 1~3 l'wu"Jf1 
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~ell<ti tii~l<tilnl'lll'G'jfl bL~"/\;~nl"5fl';iel\'lr.i~UG1'i\'lVllrl~el1tl~fl 1-31'u 1\J~mrU~\'lL;"';iU1LVI L~ll-')tl 

yjel'ltlBfl 10 1''W tb;"l~\'ltLtlnf)elnltlLf£.l\li,u,jtl'1YlllU;~"~el,jel~'W i,111"5u·, &Jnu1 bLt'l::'Vl'WelUb~f'I\l L(:1w 

€l1'Vl1"5 L «t1\l~€l1 tlilfltl';i~1l1tll '2 b ~€l'W ff\'l.ffuG11l'\,},"5ru L 'VH'iI'1i'~elelm1'1'lJ,t11; 

fl~t1 (2527) n~'''lfi\ln~';l L 'I'l~~Wuq1:1itJ'W1tl~~~"l~L~t'l::~"l Lilf.J L Vim.Jtlu'I'l~€li. t11l€l\'l b ~unu 

n€lu b f:1w nt'l, 1 l1~f) 2 b ~el'W ~\'l'W1t'l\'l~G1llir'W fll,-r~tl'W d1~~'Wi.;'I'l"lell'l n~';i-r~LLyjt'l~9'l~\'l 

tl~cl£J'1.'lielelnll~tl'::!J~ru i5~25 vlel\l 1\J1'W"l'Wl~vI'l;~~nf1~'mcnJ1l"::1l1ru 500-1500 'I'lel\l L!\el 

HitlJ b~'htl~f)tJi,VltlGl~«"l~ b f:1w~VJLb t'l'l'li "I 1\J::~fl€l~mJI L {}w\lhfl,tli, 'W L"lt'lI.3 1'u 1'uii! 5-8 

~fltl~I~~t1u11; Lel~~el1l~18flfl1\Jlfl~fltl~1 i.u':t1:~~ntl~lflfll~ 5-12 1'u '1.J;a\li.;a~~~~ 

. 
'lJfl \l'U a 

Bflfl "lciern~\l 1\Jflfl tNltlbL'Vlu u1tlm~vI bVitl'ULL;"l 15-25 1'u m\'l"n:utlui.uufl t'n~: 'tUfl~' b~~:: 

llu~fI~\'l'l'ld\l "l bb~tl~~vlall\!';lru1\J:!:aBfl '1."litl";j:!:ll~ru 500 .. ,1 ~ 000 wa\'l l~~fl L f:1w~"lfl~t1i,U 3 1''W 

'Vl"51£.lbbil"l (2528) 'Vl~wfl\l L~,::llu~tlmltl~"Ua~\l~u !.~1 L';itl;"l£J~UVl~flUt1\'l L~llU1 

~\lltl 2 LU 3 'lJa\lel,\'l i.a·hJVlfl\lbL;\l "l'U1\Jlfl 'GNltl ~rlfl Ln~rafll,,?bL;"l~\l b~:ni.'UVlfl\'lLbt:l~"'U1\J~fl 

flflfl i.Gietn~\'la\'l'1.tlLL'VlU 't~tlm~VhVi£J'l.JtL;"l 1 Ltiiflu t'l\'l~alJ brlfltJc:nl<ti'l'll1~.aau Lfl~«"l d:Juelan 

tl~a£J't ";-tl~lvr"l~fJbb ~ 1.Jbbt:l~~mjau~,'U .7 1'u ~\'liflUaafl bbt'l~fl'4'UI~~fltlt:ll;'1t11'nr1 

~'Ut'l (2529) b'l'lI~«uitlt'l~n~'tua~\'l~Ub~I'lJU~V1fl~~\'l 10-12 ~'1 yiluBI\'l;'1£J 

~u b'l'la£J'1'1'lUI 1.0'1 tl~fl;"l£J'1.~U1 'U';i':j'~U1~\'l 3 '11.1 4 'l./fl\'lal\l u1tlt'l~~'1~Ut'l:~r"Hii't1vl 

bVltl'U~';i'U 25~·30 1'Ut'l\'l';l'111fi'U 'I'l~\'l1\Jlfl,rU 24··30 1hL2J\'ltlm~f{1\J:~V1fi'uaafllozi brla~~ bG1~1\J 

.u€lutllin«'1 biltJ€l€lfl tl~elr.Jtl~I~I'd~liJbbt'l l~LLt'l::~fltlt'l~ 1m:wfl b f:1wvr"laelUll~£JLU nt'l~ 30-40 

·~h Ll1\'l i.u '~tI~ 7-10 1'uu ';ifl 'hil'lel'Ji. ;fl''l'l~'';jtlt:l~ 'I'l~\'l1\J~mrU~\'li. ";-rafl"hn"5el\'l~~UG1'i\'lVl~rl 



;'1'1'nl"1 hil;" ;t.Jbb~\1~llJ'lfHbVl'U 

40-50 ~'U L~~nu1~'U~~b~n 
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lti bfl~~'Url1t!'U~n~'1 (3) tJel'1fl\91~'1~rhJV1tJ ~'vn~1~~L'Un~~L ;~~n~l'Tt'i'tJ 1.Jtb1il~'r11Mu'1v19fn i"li 

(4) tJ1iI'1n~~'1~'V11V1u~vftJmJ~'\I1ml''11"libL&l~ LftNIiJSJflucn (5) tJ1iI'1nf1lW'1~·bin'Ultitba~~ntJ1iI~i.'U 

~fIl~t1mjB\'lIiJLbOl hibL1iI~~ntl1il1 Gi'1'Utlm~«'1 b£1uo'U 1'llbL1iI::~ntl1il~ (6) ~flJ:::vhJa~fl\91lW'1~~LLaltiLL a:: 

~ntl1il1 VlOl~\91~'1V1~~~~\'ltl1il~nf1«d~Ol;u\911f1ua~1~~ ;dt!LM~a~\'lu~~:::£1L'Vl~~a~'U~'V1h'; 

t1a~nl')~dr;·ll.in'U 1.Jbb&l:::~ntl1il~ 'U1\'lI'l.r\'l~11\) b fif11\)~mL ~\1n~~vr'Ul1~£Ji.u (7); ~1 L a~w~tJa~ 

~~n1\)'n~ntl1il,1t1LfiwL'11i11 2-3;u Lb~d'U1n~'UlJ~&l\'lL'U~ntl&l~§n ~atl1il1~'11\)1\)~nu~ntl1il~ 

(8) t11i1'1t'l\91~h~S!~lJ~-aflU.t:m ~ntl1il~aBn1\)~na~'¥l~~ 1; bLwl1iCl'~lJ~-afltblln~n~f)\'l«'1 L ~\'laan~~n~ntl1il~ 

~h~'U1; (9) Lrl~n~-;; b1\)~~djw1tW1~lJtln~ t11i1~nl')\~h~LL1iI:::~d dj£J1\)~ L'<i)~~6\'l~EJ L~~~'U~ 

(mature) l1'1tll:w L'1Ol' 4 L Vla'U u~n1\)~fl'd·t1\'lf.ltJ";~a~"j~f1~-;;le1~utti~\'l~ntJm~1\):::~\'lfl\1 60 L tJ~-i' L</luvl 

't'U'lh\1 1 L ~~uu "anvl~~n1\)1n 10zi dj~ L au L ~~'UbL"1fll t1LL;d{)~-a~fl1'~91~tJ1\):::!h ~tI\l 5 L t1a'; L.zf1J~ 

Smith (1950) 

VI~\'l"il~mr'U L W L da~ 1 ~'U tJ1iI1fh~wGUJ~'Utifl'U'tv1'Vldar.vhJ1iI'1~h~!.l;1\'l~'U n~"1~Gn.nl'U~tt9i1il:':1'1~\'l 

"leU L '1m'1lJ'fln;~~h llJ\'l n~"1mlfl 'l.ozifl.r\'l'Vlil\'l t1':::lJ~f'~ 200-700 wa\'l 1flt! L Q~mL';"Hja'1«'1MU\l 

aelflltith::lJ~ru 400-500 vJ~\'l 'I1~\'l~~flaanltil'1.f\1LL"1fltl~:::lJ~fIl 1 L9iB'U ff'-1'~lJ~,a't;"tifl~\'l~~ltJ 

l;afli.'ULTeI~ 1 U t1m~~h'V1d\'la~~i..;ttil;ff\'l 2 9 500-5 9 000 wa\1 n'~~Lt1ill.JLL1iI:::~ntla~t1~au 

1.~Lfiw'Vlu'1vl~a\'ltl~,«'1~ 1.J~flLfiw«'1fl~'U11~tJi.'Uld1il~ 30-40 ~'11lJ\'l ~~ruVI~fl 80-85 a\'ll'T~ 

w~L~'U1D~ uflfl~~naL~~t1\'l~U;~ ;~'U1t1~~«'1~~fln~ru~1~n1~\'l~nl.J~~1~~naanlJ~~~~dt~tJ 

Innes (1950) n~~'1i'f\ln~"a L~~:::V(U~t11i11f191i.Uf1~'lJ'W:::v/tJ"a~"U1 15-20 Un1il~flU 

u"a~';dtlU1tfi~ '1 v/f:lfi'WVhl'lJL'1'J~\'ll1id)'U 6-7 «"1 vf~ftlllj~fl 78-82 ~\'lI'T~~~t"1'UlrJn"1.'U 

'i~tJ::: 1-3 ~'ULL"anL;fl~M~"a~ntJ~~; .. ;ltf~uvhl'1J~~t1"r'Wa~ 2-3 1"I..f\'l Ld~fl~Ql~ 4~5 "ru ~\'ILM 



€l''I'I'';-Jtl'h':;1''1j'W'~ L ~~ lV1u~fI;J~ntfu''::J:iie~'''J'fl'l'''J'1D'I'I~~U'i~ ufln-q,nH l'1l~ll\.'In~~'l1'l 

€l'l'Wl ,~tl f,J'iil~ €lB!'l''ln~' '€l~VI 'lU'lle:l\'l~n US! '~\l{)n'11il ~)'I'Id\'l fle:l"l,.J tbl1'l\'l;'lI~n 

Hoedeman (1974) 

30 €l\'j~'lt'11wL~U~ (80 u\'lM'w'L,ul~~) ~w~~n~\'In~~'l"l,~~:~nBun~~L~«'lfi'ULUL'l~~ 

30-40 1f'l1:u\'l A'l'Ua1:w"l.;"';e:lUW1~bLw 1tiLLw~~nu&-1~~w;~~U~Lb.g\'l ~\'I'Ii'€ltJ L il~"';mJ{;)~€lilfl'llJ~n~mJ&!1 

~. 

Schneider (1966) f.J~:u«uqLbw: L~~:; biftl\'lu'§l~n914.um'11\J:t1":i":i~U1 10 Lbfllil1il€lU 

t1"'';1~\'1 6 ti'l ~W'1I~3J 80 f.l\'lfi''l!i~ l':iu'lmi' fl~"SNb'1UY('\..lfi dl9171ui.v1'1'ldil91"l.'Ii' L'l~I:U~fln1~ 

1f'l11l\1 n'l":i~91Uvilil~A.r\'lU~e:lU 1.Je:le:lflJ.J~U'~:u~ru 20 Wil\'l i..a nw~*n h.i 30 4,[3.)\'1 l ~llt Vi' 

Gordon bL'iil:::: Axelrod (1968) 
. . 

n1ill'ltf\'lfl'l"S"Vl91we:l\'l"IJ€l\'l H. B. Goodrich bb Cl:::: 

HoC. Taylor 
.. . . . . 

'IlJ1nfl'l'~91{;)il\'l~\'Ina'l'l~t1'l1 

ii1~M'l3J!t 80 e:l'3fi~'t~~ L";iU "I, U9l L fiu~ruVi\l1jilf L 1'I1l~::::1:-i1l~~91 ~hu~n~lltitun~";if.l&fll~~M'it.J1jLtlnn~~\'I~u 

3 '::~t1 flil~~fi,'Vl3JO 80 €l\'lfT~-w~L":iu1u; 70 8\'1fT~W~L,u"I,n; uw:60 B\'I!'T~yJ~L';\ul.m 

'IlJ'lflnl'Vll'lw€l\H·\'t1U1infl'l'l~1'd bfiu '7 ~hl''ltl''';~· ~~flM3J11 80 €l\'lfil'~~ L'U 1 u,; Us!'l~1'd LfiU'flBfl 1~ 

~'\'1i'i''U 7 "ru L~ Gl::~~M'I\l~l 70 €l\'lfi~vh L "'JU 1 OJ; Ufl~{!1'd tilU'fli)f) "I,~~'l\1f1'u 2 7 "ru ""'Lbm::vf 

~ruvuJlj 60 e:l\'lff~'VJ~ L ';\u 1 u; tls!I~"ntl'm,)e:lfll rJ~'l 'JrrU 28.5 1u 



1. 
. . AI' .,' . 

'll"lv,n,Lb ~WU,~ L c:fUW11!l'l.HJfl&;l'\'I'lJ8\1U'fl'lJ"l~ 7. 5 L'1I'W~ L:UVl-:i ~\1 20 L'I1U~ L:U~-:i 

2 0 l'f'iOlbLti"l'lJU,~ L;U~~~Hjfl1il'\'I 25 L'I11.!~ t:l!m ~\1 20 t'l1U~ t:UV11 

1 3 0 ~fl-:i~'lilfl L «tI\'IUW1'lJU1~ 26 x 41 x 20 t'1J1J~h:U~-:i 

6. flZ;t:]\1,Cl«m1'bb'UUt>J'GW 

7. f.)~~\'j~bl'l-:i~~~ (Analytic balance) 

8. t'!'\1;"l:U'lJ1.11~ 7 3 x 84 x 35 L'I1U~ t:un"j' 

9. 

II. 'f'i1il8~'f'itl~U1 (dropper) 

17. c:f1~ 

A' •. " 

18. c:f1~tI,\'J'lJU,~b~UW,~tln~,\'J 0.5 L'I1'W~L:U~' 

., 
20. fl-:i"l tILL fl'1 



tl~,~'U tl~lfl?lif\'l 2 'lJa~~\'lfl~''"l~,\lfi' b iJ'Utl~,~l ~1J~'<iJ~fltlw~'r'I~r.lftafl b ~£J'"lff'U tL&.l::::,J~'~'\.H'lafl 

b~tJdff'U t5a1J~'<iJ~fl-i'~W\)l'Yj'u,£Jtla,u~ t drufJ'W~fl1-;;;~ ueJ'U5b~a'U~ b"(l~Ul\lfl::::1J fl1\l b Vlrl1J'VI~'Uft-a 

na'f,Jtl-a::::1J,ill 3 b~a'U bI'T'I:t bbtJflf'ld':Ub~~fl~~\lj::'VI";~\l b'l'lff"l;bb;d 'Ultlal~d~bb~::::tl~~~h dJtI 

vltHa:u,aJ'\l~:::: 30 ~d bbtlfl'la"(l'"l?lfl~uvl'(J'U~?l bi'U~'f'JtJ~f\~'\l"(leJ\ltl'fl"(l'J1'I 7. 5 b'11'U~ t:u\11~ 

U"j,~Ul'Ul~~&.lGl\l 13 b'11'U~ b:U~' "(I'J'1Iel~~d '1";-~m.Jl b "B'Ua~'l'il"jtLntlt'l~ b 'VI~~il-'j''U Cl::::9'l'~\l 

btl~t1'UU1V11f'ld,:ua::::a~?l'(Jd~Lf£J\l~n 2 -'J'U bftl\ltl~~b'VI~~e~'e)ltlBflbiJ'Ubda~tl-a:::u~ru 2 b~a'Uf'l~~ 

tlr.nnil'(J'Ul'1119'l b ~:U~'jIl;C)~vI"il::::"l.;rVllfll"5VWI~c)\l 

fl 0 e.t~'VI~":ial'V1l''Utl&.l~fll'lvi b th.w;ai('U~bbJjV('U~" 'Ufl1'Vll'laa\ll;bbn~mjl 

"(I. Gl~"jB1V1~"jal'V1~ut~b'l'll::::bftl\l~fltlal~£J~'e)'U tl"j::::flBU;'JtlGl~1eJ''VI'''5~'\l 9 6 

'eJ~"j vl1 Vl~'Ufll'~1'I L ~'e)flbb;d~\lil 

Gl~"j A 1'ml'l\l 

Gl\11":i B 1"libb~\l 

Gl~":i C fl'Uvh 1'11 b ~t1 (infusoria) 

~~~ D 1 ~bb?l\lflu 1 "libb?l" 

~~":i E 1"libb~\'lfl'UB'U4;h 1"11 b ~tJ 

eJ'1I":i F '1 1bb?l\'lfi'UTI'Uvh 1'11 b 1fJ 

Gl~' A 1~bb'1l\'l 1~:UT'illflt';;a~\'l~It:f~a'U:U~'<iJ~flJ8Ul'1f\'lu5j bdnrU~'Ui(flll~~11\l ~1'U'VI~\l 

~fl'Q~al'V1fl'1~J~cl'li :U'VI~1V1£J,~m'l'~'U f'l~'UV1'j11 -:iWJ Ul\'l b "(I'U 'Ul:Ul ~btlfl"l1ill'l d:ieJ 1;", bb ~1\lVl~:Uvl 



~Yl"j B 'hj~~Yl'IJ '1 '211 'Ii djl'l'Yl~eJ1,'li1n;:IJ"l..;'t'4f1~'W'l'li~b~\'JLb-1f'IJ f1~ LVl1~ Ltl~mll'li LfJ'Lb~ 

1'libbYl'IJ 'W1 L el/l'1ibbVl'IJ:lJ'.crt ;Gl~'~"HJ"l. W,r1f1~W i.-E'i.1~l~tJU$f'W"l ;Gl~ L atJYl L 1N~'lbb ;'1f1"HN~IW1N1~ 

~Yl"j C ~llJ~'1 l'1H ~£J ~Uvl~\1';TJbb;'IJ~e:Jf1 djm~f.),u £J''1vif)wGl~th~:lJlf'J 1 1l'1 ~'IJ 

'Yh'IJ-n,'1:IJ1 0.5 f1JS':IJ~[)W",.JCl 100 ~fl1.ni'TnL'lIw\itL:IJ\?i';j ;1J'l,';'Lf,i891LOuL'1GlI 5 .'W,VI tl~eJtJlff'IJ 

~'IJ 1';-i.; L £lw U1'5~ul1;:lJvl''lJbb Gl~~~~'IJ-n"n~'lJi. 'W"IJ'1l'1fl~ lL '!f~vfVl1 r1Tl:IJ1N~8~Ylbb ;')'1tl'~:IJ ~t<lR~\'J"IJ'11'1 

'l'I, 

• 
L"Ii'W 

1tl,lYl~d l~~Lwf); Lnl'l~W L'l'I:IJ,~a1'l'1~ui.~LOuf)''Yl~~''IJf)'IJ~f1tlGl' f11'5L~~tJ:IJ~'WW'11'l1L~£J 

bb~Gl~YI.f'IJ 10 'IJ"d1'l b~Gl;;: LYlr:fU:lJVJf1' 5 ~'W ~91~e:d'i''W i. tl 

~Yl'5 D "l<Ucll'l'l1'5vf LVlr:fEJ:IJ'lIf1~VI' A bbGl~ B lvlEJ"l;81'l'11'~91' B i.'WYl'El'W L~~ f)1'l'11'5 

iVl'5 A "l.'WYlf)'W, Lti'W bbn~f1'lhn 

llVl'5 E 1,08f)1'l'11"jv1 L91~U:IJ1il~f1iVl'5 B bb1il~ C 1\1lt1"l;fJ1Vl1'5~VI":i B i.'WYlf)U L-E1 f)""I'I~"$ 

llYl"j C t'WVlB'lHtiu Un~f1tlGn 
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n~'11'W~vf"iJ'Vl~GHJ'\lfl"'.i~'UJ'Wnl"'.ij:.Ja:!J'11l\Jti'lJB\'ltli'J~flYl b Owin'~<iln't 'liI'IJ'W IV! 26 x 41 x 20. 

L'IJ''W~ b:!J9I"a &J'Wnl'IJ"W~vl".;r'Vl'Ylt~B'\l b Yn~ t ~tI\'l6lntlN~'1E.J~B'W~JtlB~'i'lI"'.iGJ;I'l,,)vi~\'l "l tl"'.i~nB'Uf,lJtI 

b'lJ''W~L:!J9I' ~~'WuBn'IJB'\lnl'11U~'Vl~aU\'l'Vl1b~~~\'l'i'l:!J~~,~r.'Uu~1~t~ln'W~nL'U b~B~J~~a~~Jn1'W 

m":ii. iU'!Hb~~ b 1;'13 .. 11;1 i. Vi1 ~":i~~'U L ~ln'W~nfl.f\'lfh'l1nt1'Vlv)NB\'l ;~u'W~n'l.l~\'lnl'11'W:;:'Vl~sH),\! tl~Iil~'\'U 

~YI~elln~I'l'H:n'lr'l~"al1i.iJ'VlllelB\'ll-) t y{Bn'Wa:!J'I.lru~'1~m'Vl~·mn~ntl8~ 

U1v!'1';'Vl~'iilB\'l 
l 

~ntlNlvli.iJ'1unl''Vl~'iilB\'lL~tI\'l;dtlBI'Vl11~91'''.i~I\'l "l tiju6lntlellnYlvll;:!JI~lnnl'L~I~~U~ 

LUll1~J\'l'VlU~nB'Wnl"'.i'VlANB\'l 5 ~'W LUu~ntlNI~1;:!JI<il~ntlNI~BnL~tldn'W ~nBBn<il~n1~1; 

~''U 2 1'u ;~tlU1i.'WbL'WJ'IJ'WI'Wn'UtlJ{J11;LLaJ ~\'l1~ U'l£.lj;j~wnl"'.ii.;B~'VlI"'.i:!JlnB'W i.iJii'B'Wbbfl\'l 

~BtJ "I ~n~ntl'flII)j'W~lfH:i~\'l t't'n~ L fU\'lIll\'li. un:::el:::ii'\'l b n~e)'t.J'ii1'IJT1 b ¥tBi. ~:!JB\'l L ~'W~ntlNll;'I1~ i.iT 

i!B'W~n~ntl~~U''U'il1'i-n'W1Ni.'Wnl'IJ''W:::vI'1iJ'Vl1nt'''.i'VlYl'iilB\'l 

BI'VlI-svfi.;;i.'Wm"'.i'VlYlNB\'ll;bbriBI'VlI"j~fcl"'.ivil\'l "l muvfni'n:!J~bL;J i,.a'VlelBI'I'VltlYlU1 

\1J9')B~'VlI"'.i';Lbri~m..lcn'l'Wiil~ 2 b Ji'J1 ?iB b 'Jc<1 b;;I'\VlBI'¥I~'mriSJntl(il1 L JClTJ"'.i~:!Jlru 7. 00 'W~wn~ 

LTElI dj'Wi.;eJl'Vl~"'.iLbn~ntlfn bJCl~tl"'.i::::!Jlru 17. 00 t.l~\~n~ tll'i'1I"'.iGJ;91'\i A IlJYli,~fl.y\'lN~ 10 'i'ltlYI 

D~ E bb'iil~ F 1lJ9')'1;bbri~ntlcn'1'WtI':!Jlrub.J'W b~tlJn'UB~'i'lT·~"lo/,"'.i A~ B bLel~ C bLvi'i;a~'Un'W 

"'.i:a'l;I\'lI'lB'W b.;r~n'UI'lB'W dJ'W~n:!Jvln~IJ:!JlbLa'J'1.uA1')'W;l.! dJfl[clntlN'1~altJl; 15 1''W i.~ bvi:!JBI'i'lI' 



n'~l'JlbG'l~fl'I:l"SJnuG:n"l,'Wel''\l'Vln\Ntl''~\1'V1:lJ\fl bii~~tJtI~'\l'll'W"\fl tf;1'W~I~'WunG'l~\1 005 

L'lI'WVl b:lJVI'l VJA b1'i'tlVl~ntl'Wlb&:l::::~'\l~flU'lflvlVlfltl~tl~ b "lrun'lJB,'\l,[),[)flVJfI"l 3 -l'W 1rltl~~U1tltl'il 

U'l~~,ru~~\1'V1cl\1 1~1~~~,[)BfI:lJlb~'VlEN~~'lJ~~'\lfl'B'\lVllrl~~tlJB\1n'W1.Jb;~fluENIQnl'J~~'\l1u ~lfI~U 

*j'\l~BtI "1 b~:lJU1b'VUJEN'\l\h.fl;t;~:::~UU1 bvlllllBU b ~JJ;'W'Vll'lcH)'\l 

70 b uBi bif'l.Jv1 ~~fnr'W'W1 t. 8~~fluG'l'lbviGl:::I~ldflV111, ~fl\1~mYHL;"liff'W"l~'\lu'WbL~'Wn1::: ~~'ttbbell\1il 

btilF.JdBtl'lJ b'11f1~~UbU'fJi-rfl'll'W~\flmlmn"l:lJIIJ'1'::JI'W (standard lenght) ~,nci"l1Ju@,tI 

"il'\lBtlUIf1ihoiJ'W~·~'W'I.lB'\lA~U'VII'\l i"l'W~fltlGl~vf b~'(j'\l~"ltlB~'VI~'~V1,vil'\l "1 brlBflB~~A'U 1 b91mJ 

1.-8~~\,!V1~thJB'Wiru~1'WT"I'1 .. dEN'\l'l'WU1t11fi\1GUl1~~~'EI bB'VitilbbBG'lfl,€)c:1fJ~ 70 b uBi Le/f'W~ vfU"~tlQb 'W 

Ufl bflB';'2I'WIV1 1000 1jJflu~l"In b'lI'W~ b:lJ~' "il1f1~'W*j\1U1~U"lI\1U'Wfl1:::\flI1:tW2h&1 b"iltl"lelB'WI..;J 

AI§UbUB";-r~A"lI:lJtll"l:lJ~V1'~~U A"lI:lJtll"lb~~t1~ (total lenght) ~1f1ci"l'WUG'l,tl~I'I'llB\1 

~'\lB tlUlfltl'\lUENI tlqA'll,[) '\I A 'U'VlI'\l chu fll,1i''\lU1VlUn U~lUGl1 bb I'l til :::\f("lvr-rl?lfl"l 1:lJ tll"l bb ~"l"l ~'\l sN "l, 'W 

~1'W b'l'll::: bt3'[) 'W1tffw~'\l;"ltlVlI1i'\1'1 b ~'~:::~'f,1'1,0'\1flT~JI''';~''J~tI'f;l:; d)uA'Vlf'filtl:lJ 1; 4 A1Lt'YlU'\l 

Bun 1. ulr'\l'll'[)uun;~u'VItbfol1'\lr.iJuvlfr11'\lrlq?l'll8'\l'l'lJ,[) » Lblil:::-r0.rnl:lJtll"l~lfl'll,[)U'I'l"lBI'I;lu'I'lcl'\l1. u~\'!'ll,[)u 

'I'l"l,[)I'I~n;lu'I'lcl\1~1'\l~~f1JI:lJtlldJJ~flvf~1'I ~1'V1~U~~':lJ~'\l"l,~1~u11~~'Vl~u1.unU'llBUi -rVl~~fI~~'W 

'I.IB'\l'l'l"lB9lI.nmfu ~c;l1v1GI\fl~u 1. 'l.M ~ciJ'Wvt'[) ~~'\lvf~\fl'l'l ~ 'iHJBI'l'Yt"l'ElA 



-14= 

"'J11-l'1\.! 1.,jvi1.;"'J~nn~~~iNlltb~1il~fl.f"''''1!l'''tl~1tt~~~~ 1.;"'J~nn~~ir'U 1..Jvltl~mJaanll~"'J~n 

n1".i"rl'ltt~1il:::I'\~'" 

01".i~~J~·il1Cl' t tlf.l-i'll t fi€l~l€1"'n'1".i'Vl".i1'U";1iN b tlf)-i'll'vltlfimjeJtlfl1l1"'J1ntlG1'1nl'l\ll"l~ t nVl.!f{\JneJ'W 

n"';j~I') 't'l~eJ"l\'!-s:::'i'i";~",vltln~".ii{l'ln'W".i:::'t'l";~"'tlR1~h~ff'Utli.'l1~h b:JJtI N~Vi'Vltl1il1nVlvhrrfiil.srtl b"'J~~·W'W~. 

tLa"l b fh),W1 L eJ~iN t tlf.l';ll€leJn"'J1ntl\3i)f1.m::: 1. tl\ill".i'1"'JiNa'U~·J£Jn;B"'''i~vrrTUi, \.!'lJru:::vfrr\3£J~'imilr.i' U61::: 

~€I11~"ltl~iieJllfhJ'11~ tbR::: '1. "l~iN ~ VI'W L w'a~".i'1"'JiN1!l'U~tl~1"'~mI11J:::'lJa"'iN L tl1!l'll "il1n,r\J~","l..zr'l'l1il1!lfl'l'ltlvnr'1 

tliil'1t1tt'l'lRll I'JVlu1'U'h ':lru1.;~naVl",a"'tlcn~vf\J'16N~liNll~\.!~n\.!"l.'Wvl'eJ'W b.u1na'W~"'J:::iln1".i-rVl t nVl~u 't'\£JVlW'1 

1l"'na1TfN'U\.!m:::1il~Cl'1. wl1l 1 'l'ltlVI 'lIVI;"ltln".i:::"'JnflVliNl.wl1lu'1'1. tln".i"l~I'J;"l£Jmia",~wvr9'T';"l.clJ lWU;-'JVlt,j 

n1tli''''"I.H .. m..i 40 t vi~ d'1\'! iN 1 witin 2 bU .. ;'W 'l'ltlflu'1Vi\~l7Ill~(;N '1, tl. ;§nuatliN Liltl-i'''l...1'1'1el b {JuWall'U~'" '1 

b!ltn.J1lrtlXl'l'la'i'l1l'1V1"l tb~'W'I'Irl'\ll'ltlI7lNUallfill'11~w'\l1 tl 1 'i'lE.lfl .d"l'Wilflbbc.i'W'I'Itll7la'iiel1l1 ".i~Cl' bVl'W ~N 1. tl 

1 
g.I' 1M" Il'o ' 

&l1\'11'l'1t1'Wln~u 

u11.tlVl".i'1~'I'I~~btlB;1l~1£JnaeJ""wvrrTU L;~1il'WJ.srVlt.ln1~\'I'lJtl1t1 40 bvi1 I'Jl'lu1"l.naff'U'U~L"lruna", 

"Cl-e:lfl1'li lr;;~ :::.Jel\3~~tl b l16t b Utl-i'lll V'lJru:::vftl1il1t"i'1'l1'1'lfi''W fJ\3 'hjnn~".itleln 10J ~1'U~ l "lru b ~tI"ln'W"l. 'W'lJru:::vl 

tl1il!-rVln'Wbbw:::i1n~".i€lan I'll ;'1'U~ b "lw"l.;l'Idell'lvlfl1.J t n~:::~Vltl~ fI~£J'Vl~"'~1nvftlcl11'l'ln,.l biN'hiu 

'W1 b tl1tla1«"ltfl~.r€.l€ln '1 tl"'J~n¢h~ 'W1 t eJ'1U'1vr"'fH~1':l'1, ,JVI';iT';n1~iN b tla-i'ml111>Jfjvlna1"l1l~n i"l 1. 'W 
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tlw~fi'V1Y1i.'I1'l 'W m'fVl Vl£:l eJ'\I il'eJ 1 fJ'lh ~~.I'lrn 6 t r.m.J tl, ::nBu;Jtltl&lIfi'~Vi'J~lt'iN~tl~~fi'91 

~'1 dj£.JClJl'\1'iil~ 10 ~J 'If'\) ~~ t {:jeJmJT'il~m';eJtl&l~tujtl&l~vI b 91 ~mJ '1 ~'~J'\I'YlUl btaJ tl&l~~'\In~~JfI 

'fl')'1lJ£.Jl'1lJ1Vld~I'W\~:"'H~9i 390 = ll20 iJel{1tlJlW:i tlcnffm~'\l:::O ~'1fj'~'1-jbtiu~~1'WJ'W 10 ~ 

tlf:ilfl~~'W Ci~'Vl~J~tJtw'l.ll1~~'1'\1"lJ"H'I«'\Ibbvib£:l"lJ 1 = 10 l1f'\l'll'iil~~'1~bt~~'ll'i'lI~'''H!1tJ U1t!t'l~tb~i'i'l~~ 

vleJ~'l \..\"lJ'1~mbt 'V.fVi.fJI'1'1 ;b~ ~":111:W1J~'\I b ~tI'\l1JVl~Vlf''f\..\ 'l';;bb~i.I fl'~ '!I~~tb.g\:J'OVl~\..\d~'I'I~I'\1"lJ,,) Vl L U~Hb~\..\ 

nd~m~~\"\';;'Vl~~'\I"lJ"'JV1'l.;'ll&llbb~'W~~lJeJ'\I b~'Wfjkru'iil~ ~ -4 1'1~'\l ~'Un~I'll£'lI«J blJtlbb~N~~~~:: 

'1'1iLbfl'Vl~'f) '1'lifin 

. J1" '1 ~:v 'd'l) c tI VJ tv t . CJ 

'l.!1'llwlfl~91'd blJtlUVl1il~«'1'V! 'I.lbbtYYl~eJ "lJ~mLt'n (tJG:1'1'Vl b'l.lb~n1ir'\l bnVl b\''I'\I'1U "1 'fI'f) 

;rJ'\ItJ1iI'11J"lJ'W'1~ 1Vlfn'~'lInf,! Lf./'f)!, ~'BVlBl'1'l'1"atr'\lfl'\lij'2J'W1911ti) b tlwtln~ dj.f)lJB'\I b ~'W'l.Jiilllih ~~~ tJU1 

b ~'1lJl'Vll~ b ~~~'W f:1N~tJN b 'I'l§'f)'\I~'f)\"\ 1"I'1~Vl~:ubL\..\J"lJ'1~'\I'I.lf)'\lG11?1"'J'!'l1il'1tJu~n 'i~~'2J~ .. ;rvl~o '1~i.l1v1f)~ 

"a~'I'l~~'\l'i'l'Ul10'\l'l'l~OVl~ b ntJui'hl'l'd 1: VI b Vl'U 1.;o)'!V1 b "il'U) fN";j'1)Jfj'utlGn«'1~lif'\l b W~'I.leN~'1 b f)'\l f1r) 

b '1'iillv1'U1'll'iil;bbfi'iil~Q bb~1iI~l'rf'\lyl'U1'i'l\'ld'1lJfimri'1'\lni.l hJ~'\l~bl11 b'11i11 12.00 = 20. 00 'Ul~f11 brlO 

'W1w'\l<n:wn'Wbb~T~\1 bnVl1Ii(]~nddlJ"I.'Wn~d'Vl1A'1'1:W~'W bI'HJi.fJnfiw'l'l~Onl' bA'tmn'l~n\..\VJn 20 'W~V1 

nT'H~"I'\l'VldClVltrlmJw~ b ~lJ;w-r1'l 'I1wVifl"lJmJVl t:l'1t1fl~l~ b rltJ'dn1J~n~::"lJCl'\ln'1 ,"r~ b'1 Vl~YI b ~lJ;'W-r~ 

b '11il'1f'U'i'~"lJCl'\lnl"'J"r'fl ,,\)1\,,\'1\"\ 1"I~'\lvf-r91 "il1"..n'W '1.J'Vhl~f)tJBf)n:W~"il'1nn~ '~mbVi&l~ f1~'\l "il1'W'dW'1'1i 

·(I")'f)~v1tJ~~«,,)~bbvi&l~"ha';'~'\l«w 'VIV1&lB'\lnutJl'nff'\l'l'llJ~ 10 ~ i'\lbbvi-rwilf 10 lJf1"all"1lJ 2528 tJ'\l 

~wvf 10 :wn"'J'1~~ 2529 
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1.2 

1 0 3 n~"a~m:l·T"J"1U'1Ufl.r'lvrU&l'lfi'9'I~'1 Ltl~.mvi'iN:::~ht:-!G1'~Jr'l:(U~eJCln 1~1';rntl"LuL '1Gl1 1 tl ~b1il~ 
. 1 '''1 ... .-

UN'lfi'~DDn ~~~~nD9'ln~U 

~fl t -1Ilfi''U L flu t U~£JUW\1'I1m~~JG1':::fl'l~"I.I'1Vl L itN'I'lfl' 2 ~'W 'Yl~\:r'i1'lflt1u~\'ju"1tl1il~lL;'1N:-; ~a\'j 

r.Jrtul1ui.u~fl~:::"ilf1'1J'W';f1 ,26 x l~1 x 20 t'1JU~WW5 'U'l'''a~W'~'U~VI~'@~~ 13 L'l1U~L~VI'l mm~~\'j 

;)'lm~'lUn'l-sNw~fI.f\'jU"afl~~tb&l'1 L11u tdGl'l 1 ~tl9'lTtl 2' ~tlVl~; 3 ~tJ~~,;" 4 ~tl'il~; L~tltl'ltl 

'ilum:::~\'jtl1il~bbvi'5l~~t-.lWlJfi''W V1~OlD\'lt.Jwtffi''Utl'iN1fi'~ 10 ~ LtiuL'1Ol'll tj i\'jbbvi~u~ 10 

lJfl-s'lfl~ 2528 fl\'j~uft 10 ~fl"aIAlJ 2529 

€lflfl"il1fltl1il'l~'10 tlll,;''11~ tl~\'l L MlVlfl' "l t~hi:lJ\'j9'!~~iDn'W '1, tl"Q)'Wf1"a~vt\'j l~1fl'lDDfllJl dJuei''''l Lb1il:;; 

m"a~H &l~m:f~~flUlOl~"I.ID\'l'lJGlI~";I ~"Q)1..! m ~yf'\lrafltl1il~-{ I f.nJ'''11, v1W1l\l bbtlfl L 81"': flUCl1tlDfl"illfl 13flUiill 

~\'lLflVl;)If1tlGl~fi'9'I~";IG~\'lVllJ~ 10 «";I 
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. . ~ . 
flfl'\11f1'utlcnfi'~'1Ij\'j'VIlJ~ 10 ~ 

'Il1fl1,J'l ~fl~U 2l~ ~'11lJ\'l L~'Vlwf)\1l'VltJmr1~~'Qfltl~~~'WJJ~~1J1 "1 ;fi\1~WI~" 'WU'J.lI'J~I'1\'l~n~'W j;'it) ~!.",j 

~\'li.'W tf)~&ltbe:J~flf)1t1e:J~ 70 L tlU1 t6'J'W; lV1£J~r1~fl'Lh'l~1J~\'18f1w::: 2G ~h "il~mr'W~\'l"rV1'1J'W~VI 

f1d1JJtI~-nJ~\P1~J.i1'W;d tll'1~~tl L tl81 n1~1 t Q~£J 'lIJVlc:1e:J\'l~~\m~.nywyf 18 lJfl~~fllJ 2528 t1\'l~'Wfi 

10 lJn~11llJ 2529 

f1~"j'llJ'A&lf)\'l tlll'tJ\:j'~fl'IJsnfi''A.ffl;~1flfl~'';i L'Vi~::;«'l.I~ . 'Wfle:Jflm1n"l.Ji,;¥'I".iu 48 '*'11lJ\1 ;'1£J 

Cl1'Vll".i~Vl"j As D. E tLGl::: F "l'U~fl"j~'<ilml'l.!.~Vl 26 x l~l x 20 t'j'\.J~ LlJVl".i 'U";;"j~U~'IJ~Y1~ClCJ'\l 

10 L'1J'U~ LlJV/"j i~~ 200 Ch ~1'W'1'i.J 4 ~ 1I'ltJ[I,r:i~~~l~Cl'~'Y1~1tJ'Vl1\'lfl'5~"jEJflvf;~\lC!:::€l~~tt;''"J 

~ .' r~ 
~ Lfl".i1~Wr'l11'l1~'11lJLbtl";ithdUl11'J~tlf,f 'VIflGlf)\'l 
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;''1U L'VlCl·;-tJJ£l~~Cl'; i:i'tlU'1tHtlwCl'Jf'l1 b'/IOl b1i'lI~ Y'JfI;~SJJ'lJf,i'Vl'l'J LI'liJ Vl'aT'il-'J\il pH 'ilf)'JU;"'W~ 

W&:lJJ«U~LLfil;::i ~;~~~ d~{tJ'J;'1t1 pH meter 'Vl\il'1'l'tl\iI.'Hb~.rrtJvI 10 JJn~ll'1lJ 2528 tl'J-'Juv! 10 



101 tlI"J~fl'::ilVH)~m1:iJ'l, 'Wf)11tJ.j'iN':iJW~_~ fl.l~fll1'V1mlEl\1t'rtl'l.JiNli'i'~~\1'1'i1..I~ 1 0 ~ vi'W~~N'd:iJfl'W 

'V11"ilr./&i:iJW'W~1'lu LT~~ tQrlEJv!'W1U~~Lbvi~:::~;;N''J:iJn'W''l'WfI~'1~J6i1:iJbb~I'l~\1i1ieJ td~1 -17 040 'Wl~fI1 

· ?l1:iJYlTi'Nv! 1 usnfi'll'Oll!:: l~:iJr./6i1:iJWtJ~l\'lEJfI~"2~rtfi''W bv1t)'\}u1'1j"hjfltlu~~~'J dJtI bQ~t1 bd~1 9006 

'" 
bl~'1'1'i~ue)'t)fI:iJl 

~:iJ'V1t1\1'V1~utl'Wtldil~:lJ~/1. \ill,l~.md\J'ZJu\1~ tl'\'lI'l.f\1~fltl~~1i'd~l vii'i'~~'W fl~tl'V1~\1 fl~tl';u\1 fI~'Uc)fl ~'f1~'W 

l fI~1l~1:iJ~htL91fl 1?l''\ln'Will:iJtl~\1fl~\1tlmlfj'~~d~~Qfltlc;~nfl~4 djtlt'rM)~tl'IJ11'l1 'Wtltu:::1'itlt'ru1 'V11i ') 

':::'V1'i1\lfl~1 '1 ~fi'fI~\'ln~~dt1~ft'ZJeJ\1tlal~'h l~t1i1\lIN t ~:iJeJfj1:l.; l tl§t1'Wa~'Wft<H1'l bl&iI'l\1-J~tl~~~d b1ttl1'i-i'eJ:iJvi 

· ~:::1. 11W&i:iJ Lb~t1~tl~l~h dJtI£ift<HYlm\1tLa:::91fli. ~:iJlmbC171\1--j~'J@~~d dJtI 'hj'l'l-i'fnJl~~:::1 ;f.l&i1J 1'W'J'J"'l 

· f)1:::l'lf\1U\1 b d~~'Ll'::::iJlru 4 'W1\;1f)1 'i'I~B 5 'W1Wfl1 'lJeN b ~~1''W 1\l~'W tl1)11t'rfl~h~.zf\1&i1'd~tl~ b'1t'J 

.• &i;I\1~\1'l'l'unB'V1deJ\,'l:lJl~13leJYl~'W djeJ 1~vtbb~d!iS\l b ~:iJ·v1?lfl~,nDVne)l'l 1'W b d!ill?i\~f)~ldtitlCl~t'r\1l(1d~ 



b '1~11\1~1\1U"j~:iJ~~lJ 6 c_ 7 'W1l-1fl1 'l'I'1El~'!'I~B:':;'\1v1 L ~:iJ~';~\'Jfl:l.1'lJ'W1~ b<;>l'VH:rvl"il::"l.u dJ'Wv!'1'l\1L'li'lJe:J\1 

UGl1~d b!ltllA UGl~¢'ld~~1tl b-ll~'ltl'l'J~tJt~~f,fd dJtJ Vi'l;~ bl"l~t/lu:iJ~ ~~"j;::tJ;:: "l u;~~1tJn~'Uluff\'Ji.; 

n~"j-'t\1'ln'l-Jb~:iJ'~r'l-lLdCl1 9.06 'W1~m bb1il:::;'tifUG'ls:1rl\'lGlubdiN1 12.21 U1~fl~ i.ibdc:J~ 

'l. nU1"ji!1'l b Q~tl 2.99 1h b:iJ\'l Vl~:iJVl1";i1'Jvl 1 n~1'¥'Nn\H ~:U~dtJU'iIJ~¥.d~L~Pl;::U~~~'1 bfJU-)1tl 

tv . i ~ Q.I 0-' . \I} r;J' ('.I' ~ 

b ~~1 L ~~tJn'W '1 tl:iJ1Vi'U~ b drui. WVldUYI 'U1\1V'l~'JU~ 11'Ih%l b U1U~ifl1tJ b tltJ~ b dru;;) 1U'lJ1'Jbb iN :::;'U~ b db~bLfl:iJ 

<'d€l\'lUw1r,td briU 'lJr'J;:: bRtldtl'WU~~f.h briufl b en U1 fl Lu1.'fI'U";l b 'JfiJ;;-~'W~1\'J'1JEl\'JU't'l1~'h~ "h'!'1Jru;~tf 

U1ilT'il:::; 'l~A()E..l~1fl i, "il fl~"j b fttl'1'1'l1";i1{h::n"j:::;1I1~B~ b .j'W.ff'1~u11..j dJ'f.lb ;%\'J'I'ld;::U1il1~h~u fN;::'LJ~1~h dJtJ 

"il:::rt'Wilh Lb fN;::'t'l ~\1fl~'Ui1lm1~\'lnU (?if); ~'WfldU1il ~~h~411 U!1 ~\'jV)'1'W'Y1'1\1~df)\'Jtl1il~?ld bfltJ bb Gl:: ;~'l.I'Wd'1Jf)\1 

U1il'1~ld bfltJ{f'l, 'llvI~'J;~'l.m~\'J'lJf)\1U1il~1I'd~) U1il"'~d dJEJI'1i;;bbi'l\1<;1i'd 1, tl't'l1\'J;1U;~\'J ,c U&l1~h~b ;\1\1€JVl'J 

bii'1-'tYltlfN"'~d bfltJ'U~ tdnJfi\1fl1il1\H'lh~f)'W 'l tM~'J;T~J1h d!iflU8U fl~";j bl'l'J\'Jf)~h b ;1.:r~·lt'r'W'l'I:t.A'l.I«J dJu 

'i\'Jn~:lJ brle:Jlij'Vl1~71bb;"nJ&l1\\!h dJtJ'\l::~eJtJ "1 'I'l-.:l1tJ;~~J~eJ-.:l€'W~t1":l1j~ UfNl¢h~-rl'ltlcn?ld dltJ tilu 

~U~hy'Vfu;;~u1I'''1~'J~n'u~ fl~'j ~\1)n'W"il:::;"l,ozI tdfN'1U'a:::;JJlflJ 2 ~'W~VI fl~"j"rl'lnui. UVlBUbb "jfl.pf-.:lucn\~hfJ 

bb'61;::~h bfl£.J"il;::ti\'luild~·mJ "l <\J:iJ&l-.:lt3m .. J~ <\J~fli5\"!~\lfl~'U~\.!:U~'U~ b drui.;'I'ldf)\1l b ~;1 b fl~unu 1, tljJ~ 



~iJl 'hJ u9u 1-l'"l'woJlfl djW~1tJd'W1l'fi "il'ln'WU~\'J'lliJ''UthD 11J1I~ ~ [1t.!f)'l~r.~D t ?];'lfi''UW1 b1JeJDfl'lt/1. UUlfl 

b~;'1~\'J'W11tJWtA ~ rn;.; 1 ~'lli'i'YldeJr1 bbG'l;;;clTl.hflq'U \ 5T€l'1fl1l'ihh;'W(ilVl1-l'fl'Uhi d:hl"lJ~IVi'd ~1itlt.l~mJ 1 'li 

WG'lDT'.iflm:I'I'll'W1V1'lltl'J'I'IT€l91~IDtl~Ifi''fl'VI~mJg) 10 sj ~~~tl~lfllJ";''1'1deJ\1lii'll'W~vil VlEJ ~Qrlu 

fl-Jl\'l 4.68 t 'l1I.-1~ b~I91<j £.lId 7.13 b '2fW~ bJJ~"'i ~\'J 0 0 if 7 ~ .. tfI..! ~ ~1l~'l YlI:lJYlI'l'1\,)v! 3 

175771 
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'ElfJYl1\11'l1U~1\1 



1?l111"vi 1 ~b,N)\l b'd1illvf'W1UG'llfiVl«')~bb~::'I.kl1fifllfl'd dltl~\lt.H~lJt'l'W ~d&l1viusn ~~lJ;U-rVl L'dSlI 

~u61Yl'lJB\lnT~~1'l b dSlltl';'t-unT'J~o/I LLGl~'lh\l b T~11~VI~I\lff'\.J1tlSllffl'l~h~ U1il~ 

L Ti.nvr'W1 usn 'l1'N b TSllyj'1\l~\l LTOIlb~lJ '" b dGllvfi.-i1~r. tl~lfil'l LdGlI~'WZlI'l 
b~v; L ~:J'W1UiilIGl\l tv ~ 

'lJeJ\ln1"1'l liN j;.JiiJ1J 1'1'W"lYl 
(bQ~U 'W.) t-I'iil'lJ'<il'W L ~lJ;'i.!'f1 

. , 
(LQiu '11lJo) ~~ ( L Q~tJ 'W.) ( b Q~tJ 'l..!.) 

(bQ~tJ 'lJlJ 0 ) 

1 19.16 lL).34 9.50 12.21 2.31 

2 19.52 13.25 g. l'7 11.50 2.33 

3 16.10 16.48 7.38 11.15 3.37 

4 16~.19 17.00 9.19 13.32 4.13 

5 16.04 17.00 9.04 13.47 4.43 

6 18.38 15.58 10.36 12.55 2.19 

7 16.05 16.13 8.18 11.25 3.07 

8 18.23 16.17 10.30 13.L,6 3.16 

9 17.26 15.06 8.32 11.15 2 .L~3 

10 17.02 16,13 9.15 12.12 2.57 

";i'dlJ 173.95 157.14 90.59 122.18 29.99 

bQ~tJ 17 .40 15 c 71 9.06 12.21 2.99 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

'-;UJ 

lU~£J 

~. i 

"'l~'Wd'W ·l·zi'IJ~\1fl1'1'Vl 
bb~1N~fl'~ (bUtSU) 

63.1 

64.3 

82.2 

56.4 

75.6 

48.7 

44.6 

56.7 

70.1 

81.3 

643 

64.30 

~~'Wd'W 1~'Vl~'VU-(Vl 
'lJeJ\'jfl1'ml:LJ'b~()l~ 

i'I'~ (buiu) 

1~O34 

953 

1~lO2 

1~163 

1 ~ i~40 

906 

1~353 

1,239 

1~O68 

1,357 

1l~615 

1,16L50 

~~'Wd'W t'l,.!!::\1b 'Wfl1"'.i-rVl 

( b'il~t1 ) 

101 

98 

93 

llO 

115 

83 

105 

91 

87 

72 

955 

95.50 
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\: .1 at' ! .'8J . t~ I /' .. " .. 

°L.!(il1t"i'\1l~d~ ':Il1'Wd'W'Yl1'C)\1l '" '1l11lJf111'J i'l'd'1lJEJ11 i'ld1lJi'J 

~d9i 'Vl~c)'<\l1'WdW "'r'J (bQrlU 'Zh~ . I ( t~:',:liJ "2;':<.1. ) , ( b,du, ,11iJ. ) 

, I 
* " . r 'iii , fIIIt;r 'I: 

1 3 2.5 6.0 0.8 

2 4 2.0 4.0 0.5 

3 5 5.0 8.0 0.2 

4 5 6.0 9.5 0.5 

5 6 3.5 8.5 0.6 

6 6 6.5 7.5 0.4 

7 6 5.5 6.5 0.5 

8 7 5.0 6.3 0.4 

9 13 6.5 7.5 0.3 

10 16 4.,8 7.5 o t' .:) 

<nlJ 71 46 08 71,3 4.7 

bil:1tl 7 4.68 7.13 0047 
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1Fl",\lvf 5 LbW'~\l"i1''U1'UY'l..f\l.vrtl'iillfi'fl~1 Ll1EJLbviCl~~1W~1I1~'W~llfln\hj1~mtli.'W L'1C11 1 1] LLN~ 

b~~'W~~~lIW'W~~~n1~ 

~'1L~tI W'WQ8~n1~ 

~1v1 llol'lo n.1II. 110f1o bllotl o 'Vio9'1o SLtJ. n,9'1o 'Noflo n.tI, ~oAo '!'l.tlo fioAo 1~(1'l~\1) 

1 1 2 3 

2 1 1 2 4 

3 1 1 2 1 5 

4 1 3 J. 5 

5 1 1. 1 1 1 1 6 

6 2 1 2 1 6 

7 2 1 1 2 6 

8 1 2 2 1 1 7 

9 1 2 1 2 2 1 2 1 1 13 

10 2 2 1 2 2 2 2. 2 1 16 

111J 1 5 4 3 5 3 ~ 10 13 14 3 5 71 J 

LQ~tI 001 0.5 004 0.3 0 05 003 005 LO 1.3 L4 003 0.5 7.1 
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e.ltilfl'1';i¥fhtn#\1 tfWlt;\THjtba~fn:l'll.ub~&l, ~~f1tla'l'Vl~\:J"J'lf11.{l b ClTlhnnVl«'d b!lmwfl 

,., • tv tv 1 • "1 tv " 1 "',., UBflbUbtOl'd tJ".i'lfltJ'1'lUsnf'lVl~h~ be-J'HJbbwl!(m,n 'I.IU~ b'dfiJbY'lridClmtt:::::'d'lfJ l.bJ'l bfl'N 9 f'luu~ b'lW 

'Vl'dCJ~ £Ifl'1 1'Yl'lfJ"l. 'W. U'L Cl'lCl'lmrl b '1l'l1 tll'l~ flUli'lf'lUU1 b 1JCl fl b 'Vlt1tl'dtl'l tJb 'Wtl'lmb ~'1'th I. uv:'~tf)1Jb~ 1J 

'1 ,Jfu 1, UV:'W b fll:::: b-l'vl'l,;rnClYl "l, 'W1::::U:::; b '1S1'1~\1fl~'l'dUtil'l~'1G'I.Irr'WI:Ufl'1·Hlbb 1il~fl'I:I'l 'l-Dbb m::::&l'.;''1\1'Vl'lClVl . 

11'ltJ 1a.i b 'VltiBtJ fll'V:'Wl~U'\ICl'l fl'1Y''l1B1Jbb'l.f1J'VldBllIN L {}wm";i'l, ;B'lmf'fbb til ::::'QUl'YllJ.!lvl b 'Vl1J'1 :::;~1J~Bf11".i 

"I • ,., • • g .J "I • ~.' q d '''1 tv 51! v. 'Nfl ~'I.I . u1il'l~htl~::::<JW~By L"I1UU"il'Wfl1::::V\\l b'l.lWflfJ€lf11J'l L 'uw~'1 b fl'l::::bb'l.l'1'W b'Wbb'W'1ll'\lB£,J ~~VI'dBll'l'l.B.\1 

ijflU1il'lvt'NflBBfl1J'l 'I, 'W ";i:::; E.J:::; tb "'Sfl~'ll.lU11,JbL'ih:l t.11U11, ~~Uf1'l1~:::: L vlc)u ~flU1il'l"J ::::'\l1Jlil\1inu~ u'l\1~h 

in'W~«'W 1, tl b flul-l'vti.;'Yl'JB(1l 1'W".i ::::fJ::::t1V:cl'lJtil'lVl1\'l'1'W'Yli'tfl1J'lfl b 'I'<I";i'l~ u1m;'W~mJ1il'11. uvt'Vl'lBYl 

W1~:::: b VleJ'WVl1 i.;\'IflU1il'l~fl"il1'W'1'W'Vlrl'\l'Vl~'W~\'lin'Ui .:i~eJ'lJ1ilT'i\):::;~ueJJJ~'W I. ~'W 1. flu 1,1'1'<1.;'eJlJfluflT~. m Cl~ 

"il'Wfl' :::;~\1fl'U 48 1h11J\l ~f1rJ1.'l'1~\'l~'1tJU1 b eJ\11; I: VW 'iN'llJ '1 <,jt1~ 'lUU1'1.1'W'l'Wfi'uthu11 ~ bb~ 

vieJURlflrr\lf']'\IB3.] L f.u~flu'Gnvt~'ltJ1!H)fll u1 fl!.'l 9 'Vl'1Bl'l b ~'l1J'l b fiu 1-;'v!i.;'Yl'1ClI'I 'I.It'J:::;t1'VneJ~fl' ::::"il'1 tJ 

L t'Juu"'J L'lrufl-1'l\'l i.'W1:::; 1J:::;·~tlsn~~~bb'N~m:tj1,~ibGl:::;";i:::;l'J:::;bb 1f1vl L er'HJbb1il~fl'l:n~fltlSl'lB~etl1il'1"J~;'l~ 

~1ilfl'1 ";if'tmn'l.l'W'lYl'l.l'el\11.u 'I'1U-1'1l:l'ltl b Q~mbm, 'h:u~1il:::;vlCl\11i'l.l'W'1ll b ;'W~'1~Ufl1il~\l 

0.894 b'l.f'W~b1J~".i ~'llJ~~'~\'lvt 6 

r.l1ilflT'.iftfl'!:t'l ,:::;u:::; b '11iljvf''l~''l. 'Wfl'1";iWfll..u I: VltJ b Q~mb;' 'l.J*n dj'W~i'dfnub 'W L ,fil'l 

37.24 1f":ii 1J\1 ~'1lJW1'a'l\'l.ft 6 

1.5 f11";i~n~'l~'W'1~~~\'l~fltl1il'1f'll'lfi'ltJ'Yl~\'l~'lfl~~8BfllJ'l~'1n1~bDwbd1il'l 24 ~'lI:1J\'l 

(l.I1ilfl'1";iflfl~'lvju-1'1~fltl1il'1fl"IJ'W'1W1Vl'J'11Jtl'ldlJl~';i~'1'wl M bQ~fJ . O. 3256 !l1il~ L1JIi'I';i 'iI'11Jn'l";ij\1vf 7 
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',f. 

tJl.'I'1 ti'V1 ¢l' '1 ~!1 tJ ~1'W'd'W1.J '" , 
"\) 1'W 'd'W fI.f\'l "S~tJ~ n6\l'1'~fll.J '1J'~11 ~ ~ G'f'WY-I1 

t!I.vT ('\fJB\! ) 
.. 

vt't'l!n 1.J ( tQ~tI "IT!I • ) rJ'Wtlfl~l\'1 

(:l.l!l 0 ) 

_ u! 
b I !i r: I· .$ 

1 100 85 3 35.22 

2 100 90 4 39,23 

3 lOG 103 5 39.24 

L~ 100 90 5 33,03 

c: 100 94 
, 39,06 J 0 

, 
100 35 6 40.33 \) 

7 100 79 6 37,13 

8 100 99 7 38.21 

9 100 81 13 36.06 

10 100 88 16 34.92 

i· It,, .. J, 

':i'6:l.l 1000 394 71 372.43 

b'W~tI 1 0.894 7.1 37.243 

t t '$ .0' 
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1. 

2 

3 

4 

5 

6 

7 

e 
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,.ta~\'J'lYW~~f)dlw.nll1,m!pW~P.l\'JClmj~·lt"l~vtl Vl"il,mbl1tl~, 1 0 ~d 

9Bn"il,n'l.J1VlVt'aU 24 .rr'11IN 

20 

20 

20 

20 

20 

20 

20 

2(' 

20 

20 

1£ . r '"J, 

jL.~ ... , .. ~ .... :4,.t; ," _, L", _";;it!:~ .. ""' ... XJ. exL • . z., . . ,b, .. lid t .. ", $,., . • 

200 

1 

6.84 

6.20 

7.40 

7.14 

5.70 

6.20 

6.00 

7.34 

6.10 

6.20 

65.12 

0.3256 
t .... t ..... ,,_ lilT n. 1 ! ".r • t 

.:. 
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. . 
2. flTl'VlVl!.il'€l'\l bl'n~ b~tJ'\ISlflU~I~U'€l·'€l'W;'HJ'€lI'Yll"HJ~'ivil'!._j 

'€l11"11'''.i~~'l E n.Jbbl'l'\lt"lu~'W?h1'1J b'S'il) fl'1'I~~vi'€l"\1"''W1'Wfl1'l'i'€lVl'lJ'€l'\l~flU&)I~'\IG{\?I 83 bUeJ1 bc/l'Wvi 

'l'€l\1w'\l1Jlt~bbn m'!'l'1'l'ij~'l D (1'lbbVl'\lftUt'1iU\1l'\1) tt(:.lW~ml"''Wd'Wfl1'l''.ieJVI'lJeJ'\I~fl'U&)~ 68 bUeJ-i b~'Wvi 

'leJ'\Iw'\l1J'1{)'fl~'€leJ'1'V1'1'l~\l'l'l A tbw::: B .z1'\1ti'l-.I~vi'€l"O,}l'kn'Wfl'1'l'leJVI'lJ'€l'\l~flUw'1 b vi'1fi''W~eJ 66 ~ ueJ-i bc/1'Wvi 

f;.lb~flT';i'Vl~weJ\'j b~il'\lSlflU&lT'JUBeJ'Wb'Wim:::"O,}fl(lJ'l.nVl 26 x 41 x 20 bqr'W~ b1J~"j 

u'l'l~.w~ril\'l 10 "(I.l'W~ L1J~"a ;dileJl'Yl'1''a~m A~ D ~ E bb1N::: F ~1 ;Nelf,\'ffCiI'l~'U-l'1 '€l1'V1'1'l~V1'l D 

(l~bbMi1u'1.Jbbl'l\l) JJ'I'Ii'l~eJ~"''Wd'Wn'1'l'l'€lI'l'lJeJ\i'SlfltjSll~\'IG{I'lPieJ 81050 bUU1 L.fi'kj~ 'leJ'\Iw\'l1Jl 

t~l.bntl'1,},\'1'l'ijVl"'j 17 (1 ".ibbVl'\lftU~'Wvh l"'J I. 'S'u) Lb!.il:::'ijVi".i E (1'11bbMfiu{)'WVh 1'1J b'S'U) <1f'\lJJ'NSl~eJ 

'€l1'V1'1'H~'\l 4 ~Vl'l i1~'1Nvltl"il~'Wd'Wfl'1'l'ltlVl'lJe.l\1SlmJw'1 tbY1n1?i'1\'1fiu mj'1\'1fJ'iJil'St1~ty'V1'1\'1b~ lWI 

(F == 8.85 > .01) Vl'11Jf:lT';i'1'\1fT n Il-lw"'l'1fin'1'l~V1'lJ'W"'l'lbbel:::'Ii''\I,r'''n'l'iJfl VlU1'1 tl'1'V1'1'l~V1"'.i F 

~11i.'i~Ut'l'1:iJ'lJ'W'1I'lAd'11JU'1dbLel:::.w1'YliJ·fl1I'lu b'\l~U1J'1fliOl\1iReJ fl1'11J~J'111J'1V1'l;j'1'W 1407 !lw~ b1J~'l 

~n'11JtI'11 b'Vlfiul'l 18. 025 !l1N~ L1Jm .w~l'Y1'afl 0.006 n1'1J 'de.l\'l&)\11J'11 ~bbneJ'1'1'1T5'ijV1'l D ~ A 

bb&);;; E b 'S'il\1V1'11J&)1~'\J vl'11JVl'1'l'1\1l't 12 

4. 
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V11~"1\1~ 8 LL'G'iYl'\lt;JG'1fl11VlVlGleJ'\l L~EJ'\I~ntl-w"'flVl~":HJf)1't'l1~ 6 ~V1~ "l:w'1 't'lelLLn'l"lJ'l.nVl b;'W~I~tJun&l"'\I 

25 kl1tJ~ L3J~~ cg'\l 20 b"11'W~ b3Jm '\J~"'rWl~j'\l 10 b'l1'W~ L:lJ~~ uz;;mJ~nUell 

'1 'I'l@tl!:: 20 «'l 

A B 

1 19 5 

2 5 12 

3 19 17 

4 8 20 

5 15 

":i'l'J 66 62 

bQ~U 13.2 12.4 

b uu.;' ~~~ 66 62 

c 

6 

5 

11 

17 

6 

45 

9 

45 

D 

17 

12 

11 

16 

12 

68 

12.4 

68 

E 

16 

15 

20 

16 

16 

F 

15 

12 

14 

12 

13 

66 

13.2 

66 



~ 36-

100 
q\o'l <r 

- ~ 'i? 
? ? lr" 
G: G: r 

90 .~ .~ ~ 
;:l 

s-" 'r" q(>.l 

~~ ~ 
80 

~~ 

~ 70 
r 
m 

7-l 60 !;::: 
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I I 
r , , 
~ 1 

I III /11 
:;l 

q(>.l I 

, 

I 
I 

j 
I 

r 
I 

I 
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II 

I , I 

~III I 1/ 

I 
/1 

I 

I'! 
II 

Ii I I Ii 

I I 

II 
\' II :1' i I III: 

I11I I Ii II i I" II ' 1 Iii 11III I r! 
!\"I 

:1'/ ! I iil!i 111I I IIi I, i! ,Ii ·1 I •• 1 lilll! :i I I'j· ,,!i I, :Pi!1 .!!I , III I! ! ~ ! ~ j, i! :11,' (!! :; , ~ : \ t 1 til' ;,; 1 

A B c D E F 
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~I~I~~ 9 n,~~t~~'~~d~L~UuJ~~U~d'~b~U~U~du~,~~ft~~1udwn'~~B~~B~~nu~lff~ 

20 ~h LrlfJt.ftl\lA"'UIDIVlI'~~~ AlIB» ell D~ E bb~~ F 'h,ii'l'i~LLnd'll'W'fl 

L ~'W~'Ij'W~n~n~ 25 L'I1 u~ L~91~ 

Source of Variation df Sum of Squares Mean Square 

.:,.. 

F 

..Ie 

Treatment 5 14808 29.76 1O.13~( 

Error 2l} 471.2 19.63 

<., 

Total 29 620 
.... 

" 
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\Pl1":i1'\l1ii 10 bbaYl'\l~1i!f)1'j'i'1~Ol€l\'l b5fJ\l~f)tl~1t'l\Pl~"nJ€l1'V11":i 4 ~\iI":i "l.'Wim:::~f)'IJtn\Pl 

26 x 41 x 20 L'lJtJ~ L:IJ\Pl":i U":i":i"l,j~~\1 10 L'«I'W~ L:IJ\Pl":i tl~f)£1~f)U~1~a::: 

200 ~'l 

A D F 

1 110 180 140 145 

2 120 160 158 138 

3 113 172 110 165 

4 125 140 150 172 

":i'l:IJ 468 652 618 620 

tu~£J 117 163 154.52 155 
.. ~ .. 

t Uu'HW\Pl 58.50 81.50 77 .. 25 77.50 

tr ,It III' 
,. t 
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m ~~ L R~'l::::~-rl L ~LluiYl~e:Jfld'l3JLL tl-stl~dW'VI'l\]c:!a~~1wdwm"a~€l~1'lltl\'l~ntl1infi'A 

200 ~h . Lrltll.gtJ\'l;-nJe:JT!n~~~~ A~ D~ E bb1N:: F "lwim:::"iln'llw'll'l 

26 x 41 x 2 J L'11'W~h3Jvl~ 

Source of Variation df Sum of Squares i'lean Square F 

Treatment 3 5~102.75 1,700.92 8.85* 

Error 12 2?307.00 192 .• 25 

Total 15 7,409."7.5 
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.,s 1Ft "'. " • .,s0)'" d' 
Wlii'l\lVJ 13 LL-gVl\l'QM'l3J.lJ"lJ'e)\I'W1bb&l~'e)1f11~ ~wtJ\'il~'W plI "lJ'e)'3'W1Vl ~'l1VlVltHN(}'I'~3J«'W~bL'Cl~f11ii 

L'W1~ L«tI\I~f1tlW'lfl'l'1~tlel'e)'WL'W LiiitJ'W~1'3 ., 'lJ'e)'3ii'e)'Utl 

3J1l";j1V'13J 
,.,. r 
L.Lf.L. 2e.2· 7.6 

fl3Jnl'ill''W ,j 26.7 27 0 9 704 

t1'W Ifl3J 28 0 4 3L3 70 3 

t3J'l:t1t1'W 29Q,G 31.7 7.2 

'V'ltl'l:tn'l fl3J 28.9 30 09 l06 

t1~'W1EJ'W 28.5 28 .. 9 705 

fl"'aflL)IAlJ '2"1.2 2808 7.2 

{;!\I'(I1V'13J 28.5 29.1 7.8 

fl'WEJ'ltl'W 28.7- 2908 7.2 

~1il'1fllJ 27.4 28 04 7.5 

'Vlt) ~'i3 f1 '1 t1'W 27.3 28 0 7 7 0 6 

~'Wd'lV'1lJ 23.9 24.5 7.3 

329.3 346 0 1 89 0 2 

27.44 28.84 



'" Gl1Uf,!!}j C)fh..J'IU~'iN bb1N::'11f) b GlUflbLU:: 

1. tl611t"1'Vllfl'd~bb'~::tlG'lIfi'<;t\fi'd b1tuvf'U16'l\l'd'-J'hJ~n"J::"iIn b~uJnua~lJl'tle.JamVu~fl'W1.~ 

1: ~t111i;f)\l b V! UUflUlJ1 flf)'iH thH TGlIV1 ~,U "l ~u 

20 fl"J ::uJunT~~mlJWU q'2lf)\lUG'lIfi'91 b fiVleffUi. UVI'flU b 'lf1 1l~ uV!-fi'\l"il1n~u1tlG'l11'Vl~af)\l L'I'If'T 

iil,Q..,..., .. JI(,,61:: V-,ll;;") bSl~fJ 1 S. 'J J "id 'l,N ,d'H L,'J '~"""""fl ,;,'1 I "ltYl-"";';Y';''''''''' ,!:;; ~."1~::"i \' I fl;.," I ",,!<I .. J><., v ".doJrIHl>u ~ ~ p,"",y .. , ·b·.~f~~ .. :I •. I .. L:':i.\~I~'I}~1" &0 :~nCiuTlW 

3 0 17~40 ul~n1 

tlcnbLviG'l:;~1'91t"l'u 95.5 w'a~ i..ubJG'l1LUnl,-rVl 2 0 99 i'hllJ\l m'j-rVlbb~iil~Vl"J~tliN1If1'd briUtlcl'flu1'1i 

'flf)nlJ'1 b~~U 6404 'I"lfl\l lb~i. UUI\l fl'~\l;rl1iril'1itlclmJ'flf)nlJ'1 m,.i;i'p) djU~\l"il1 b {Jua'~),I'I-run1' 

4. n1,~awfi~::VI~1\l1~fluabtlf);lJbnVl~ull'1uwf)n«d attlfl~lJtl~'flU'flf)nlJ1~alJnu1~ 

C'lW'::VI~I\3m''5'VI 'hjn~'111Jhj~BUniNlJ '11U'lVlb~u~IWJun~1\lbQ~U 00894 !J'iN~blJVI' 

5 0 tlG'llt"1'VI«J~ b fJu~'ijbb 'iN~n l'llbLPI:: b ~tJ\l~~ntliill 1 M b f{u 1'1ibb@::~n 1~YiVlJ'flVlyfa;I\'1~u 

VlJ'fl91'Vl1;dUf)'1n'1f'T~qub~'11tl~Gl'-J~uu1bU'flnbVlfftJJ1l1ui.utl'1n~u~Vl11~1lJ~dU; n'(JUIVlbQ~U 

4.68 x 7.13 x 0 0 74 b'11'U~LlJVI~ 



80 f:ll'Vll ~VI ~ 'I'iJJ1:;Sl'JJ.yllSf~N~I'Yl'rU rrn ~ b 5EJ\'l~fltJ1Nl-rm)·~'U1.'l.ii 'i'l~bbn'1'l ~Lbf)e:J"Y;'''a~\Jl''a E 

(hibb?l\'lfi''U~'U'\;ij'11 '11 b ~iJ) 

9,. Ul'Yll,-ri b 'YlJJl ::Ii!JJ71~?lIi!<;'I'¥l'r'U b W '1 ~ b iEJ\'l~fltJ1Nl-rEJ~'erw ·b~1 ii''OJ1'U'1'UJJlfl i. 'Uifl' ::'ilfl 

1~LLrie:JI'Yl1'a~\Jl' D (1 'abb?l\'lfi'u1,uLb?l\'l) 

10 0 I'JruIi!JJ'jj~'Vll\'lfl1EJ3)I'1'l'/Jf)\'lU1U~:; fl1fl1~-rii. <U'~&l'JJ~'U ~bb a~ b In:; b iEJ\'l ~fltJal jJ~ru'Yl3J!l 

~e:J\'lW1bQ~EJ 27,44 e:J~~lb'l1~b~EJ~ ~ruM3Jti'IJB\'!e:Jlfll~bQ§EJ 28.84 8\'l~lb'l1~b~UIi! ~ru&l'JJ~~ 

'V,I\'! b'i'l!i'/Jf)\'IU1f1 pH bQ~fJ 7.43 

. 
'V~'U'11 

t.Ian'Vl~Ii!B\'I b'l'l~'Vl1'i'l'11JJ~'U b'i'lui~flfi''W Lb1N:; bfl~1 b'i'l~£.Jfi''Ufie:J'Wfll''tfl b~llii'lJ1f'U'1.;r b'1al bQ~U 15.71 

'2i'·"ir JJ\'I "Lu'21'1\'1 b '11N'~\'Ifl~''1ifualf(Vl~h~''il:;Ii!';-I\'l'Yl'1e:J?l'Vl1e:J1'\'I'<il'flE)~fl~rifk;u b-ll11 t.I'i'l~fl L'i'l~Ifi''U 

U1 b!ie:Jfl b'Ylii'U'1111£.Ji,uthfl U~'1'W1'ltiWU~Vl1-jvf~'1W1'U~ b'1~I\'1im:;'ilfrt:\11'Yl~'Ui,<U' b1}...l'VINfl1'lii,u' 

b'11Nlvie:JJJl fl1 'a'Vl1f1'11JJI~',l b 'flEJi~flf('Ua'1'W '1 'Ylvj b ftl'l1fwi, 'W b TiNlflClI~~W fll~ ~li!ll~Wqi: ?l£.Jfll'a'r?lt"l'U 

'a ~'Yl':iI\'1t.1[:11t'1Vl~1~t'1'UtJClIt'\'Vl~h biJEJ b fi?l~'W i, 'UVlE)'W b 'I11'/JE)\'I"J'W i. 'YlJ vf l tlu b w{ibb&l'\:lBI"illiNaviBfl1 '5 

N&l'JJ'\V'U~ fll'a'VlVlsHNi,Wq)"a~tn 'FlU bQ~mb~'1'W1tJ611t'\'Vl«'1~tLt'l:;¢l"1 b!i'EJw\'l'a'13Jfl'WLU b'1wl 17.40 

Wl~fl1 fll''rVlt'\'Ub~lJ~'Ub'11Nlt.1'a:;lllru 9006'1..!1~fll b&l'~"il~Vbdcn 12.21 'U1~fl1 i.'I1b'1SlI 

L 'Wfll-:i 'rVlt"l'Ut.I-:i::JJlru 2 ~99 1f'11 JJ\'l fll-:ivT b '1'Vl'aIU b '11illvftJ1ilI'Vl1rnl1J~'W b 'flUi~flfi''Lm 1il:; b fI~1 b flf!i£J 

flw f)1'il b tlu tJ-:i::l EJw"l Ufll-:ivf b "a1~::'U11 t.Ii,"Ii'i, UflT'j&l'1tlVl'l'l~eJ\Jle:\'IUIi!~\'I b ri[nt'\'ufl1-:iC.JIi!JJ«'U~' ~EJfll' 

i, ~~ 1~vtmnm::'U'";I'Ufl1-:iC.JNll,'i('Ll~·"lm\1t.11N1fl\i'l i.u b'1cnt.l-:i::JJ1ru 9, 00 WT~fl1"lJf)\'I"J'U'I'l1\'1d b 'lfl 

f)1'ilVl11 ~ f'lEJfl1-:i'U1tJ;:nflI1'11l'1 bfJuvf b Yi'U~1v1f)\'ILbnbb5'11il\'l-:i'UJfi'wfltl'llb'l1t'1~~h~i.i.M''Wd b T(;lTlh~3J~ru 

17. 00 'j..n1~nl b '11il111t.1cnt'1fl'Vl1f1'1'JJi~fl:JJfl~wfi'·~~\'lfl~-n Lfl5 b flt:!\'lfl'Ufn,vtm~I"lJfl\'l Choola 

(1930) i(f'J'i'I'U~' d:if)w~ be:n'llalfi'~~h~fi''U¢(d bnfJSl\'l-:i'1JJi'l'Ut.l1il1~~'Vl1fn'JJ~'U b'flfJi'lul <iwi.<U' bd1il, 



~~~~lru 18 - 20 ~dl~~ a~~~unl~~~~w~~~~I~~~I«d~ffu~~1«dt~Vtft~~u~u~BUl~' 

aB91fl~B~~ufn~ftm:tl'lJB'\l '1 B~nc:r (2525) 'Vi--J1 tdBU~ tBl~el1t'i/ ht'iJfJU~UL~~d~\l~dlJ~'lJal'\l n~1~ 

~Wf!.,-a-rVl'lJB~n,~~a1Jbb¥i&l::;\1';i'Z,af)IilY'l~B'\l~'Ufl'~V1Iil(;;"!B'\l'lJc)\l Ne\-7ton Ilf'\l Gordon bbGl::; AXelrod 

(1968) n~1dl1--;' ~wl~~ 1 ~rlV1I'lNB'\I~c:rlJ~W 2 ~~~ nl';i~c:r1J~~~rl 2 ~''\l~,nn,~~c:r~ 

flj'%bb~n dJw td!ill.2 ~~vni m~~a1Jl21j~mjn~enffl'l-r~~u bdNI 7.10 ul~m ba~~iw nell 

idl~\lb~~ fll';i-rI'l~~~I~~~d~n~u~dn~uV1I~~U~&lI~~~db~V LrlBl;~'\I~d~~Nl~lil~dtflfJ~::; 

'Vl~'W~d d11.,n'\ln~lJbb~dVl::;bb\1'\1~lw<iJl'\1i.;U&lI((~~dW: ~\l\lB~h~'~ ~lfl'Wti~!il~nl'l\~1d tjjfJ%J'\I~BfJ "1 

'YI'\llfJ;IWt1B'\I~W~~hU~ ~1Nl((~«d~~lilm1tJ\"d~&lI~Iil~h tjjfJ':;nn;''Wl~B'\I1N'\l&i;IW'Vl~'\l1 ;'\l'\lB b ih.q,~ 

¢ldfJ (U) 

G1 b ~f);lJ'lJB'\I~&llfrlil«d~B~i, m~'l1l'l~u·Jf)\'It)Bfl l.J'lJB'\I~'iill\l!f'd dJfJ~ln f~ b'Dw t'li'l.!'llYN b tiw b Vijl::;;)B'\IflT'5 

i, VIa b ~B;1J'vhJ~f1fJB8nlJ'.i1WU b c/Jle..1c:r1J~U t.Jvf~~8VBBn1Jl1;BEi"'\Ijjt.l~::;~'Vl~fllVl brlB~1Nl~Iil~f'd~ 

fllfJ~hoBfl~lflm~-r~ ~'iil'«d~fh~--J,t1U~&l'\l~nwe:i,'\1 tf1fl1Jfl'\l'Vll 'hi b i/I'fj diu'l uWu '1 ;vli'nf1~~fl 1 t.l 

~dU~ennVl\frd ltrfJi'l::;bb<fl'\l~d b Cl1;]luii1\l'iilBmbJO\l~u~thU~ Vlifl~~UjjV'l.J~'lJ1d ACltl "1 ~1J&l'\l~nui 

bb 01 ::;Ul'\l'Vlf1'\l fiff'\lY't'\l~ I'lB ~~u ;],wii''l'\l'lJ1) \l <fl~U'Clmb Iil~ fl~UnU~~'Cl1'l ~UV1d" j b dfl tI!il1 ~'h btrU'lJ ffU~d 

1'ii'lii'\l\:IDfJ "1 ll'l'i'lIil'\l~nuinj::;"ilfl 'lJru~-d'~'i'l1«d~LLIil::;tlC'n~<h btrv'lidunu bnul'lJL rlEJf11JI'l&'ln bfl;,nu 

bflfln"i. u~1mb;d'lii'\lU~I«ul th.Jw'11~'Ynf11'l j~'YI--JI'\ln,j{fu1'~ 1.JV1~·h1~lill«d btrmbU01Jwtt B,~ b t1u 

Gordon bb~~ Axelrod (1968) mi'd 1-;- n1j-r<fl~u'l. UVlflW;U "1 '1~~'1.J1J&iBfJBBfl~1 (0) 

brlf11'lilnw 1 til ;111il1U "1 'ilj~bb 5d~'\ltrl'li\lf)tlciBfJ8Bn1Jl vi b t1u l,.uUilB'~ t fit"! b Vl'l,~b UVlBU b -i~~\Jut 

*' '1'li~nvff1I'lB~fi'U1'\11.Jil:l~"'l::;lr'\l hj'Yl&Jrl'eJBn~T'Il1n-r'\l1.Jbb~::;.aB\1flBn 1.JBT'\l~:: i:J\1~UBY j V1~'t!~1f)fl1~ 

~~,~"J bffu~ciBtJ l'liBBfllnlliltl b Q~tJ 64. 3 l~El'\l bb'@::::nl~Wa1JbLvls<~~':i~~~"l~I'lI>"i'J~frutl~Ifi'I'l~d dJtI 

-r1'lfi'uLl'lfJ bQ~tJ 95.5 flf\'l tJ'iil'l~\ill>"i'd bfitlb;t.J1ufl1j~c:r:Ubbvi~::;l'1f'\l~j::;1J~ru 1161.5 ~ii\1-



1J'1Ju.vit ~ bb~::!l'rr:l'1lJ~l':jJ\l"'.it-U~lJlfl 1h b ~'1J~'i\'lfl~I')afjVl¥l~tl~'t'i~tli, 1); b rltNtiufI i'i1J'tJ (2527) 

mil'l 1.-j'-)1 fl"H.jEiWb~i~::fl'':i~\nJ~~f1V1Il'r'l b~£J,,;t~n'1~S1::tJ'1::lJlru 500 .= 1 ~ 500 vltl~ 1illu,)UV'I"'.i~ 

vI't iii, 'W fll "'.i1'Vl1il::lJ.n't'i~m.JtltJA"'.i~tll1il4rt.J8 rjf1u~lU'l'W l~'IJ'.NtJ'Wlf1V1¢i''l·.l.iYUbbV>i·iil ::~n bb 6l::1illt.J'lU 'hi.yf 

tl~8 tl8l'lnlJT~ lnnl"'.i "t9m~~:::: ~"'.i~ tllfl1 "'.i1'V1f1U~'lU" 't'i~hi!l\hjtl~tltJB€lnlJl~l'W '1UV'I "'.i~~vli, ii1. UnT':i 

1'Vlfl'ufi1il::::lJ.nfl"'.i~~UVlllJ I. tlvi-:HJ bb Cl::::~'Wtl ~f1u fI'11lJbbo/J~ bb "'.i~'1Jtl~tJ~ lf1V1~') ~vi'1tJ ti ltl~1 f1V1~n~ 

~ . 

vf b flu b'1h,l'aal1il b l1t-l b Vl"'.il::::--j, tllll.~h~ b B\3~V'I\l hi'VI'11U-)' nl"'.i1'<?1'YJf'i·i'1 f!.'lUtJ"U::Il1B,,111..ijtim8t.Jtl8fllJ' 

1·1~'€l1.~ fl1"'.itlimJa b tI';lJ8'€lfllJ.~c:rlJfl'u l'libbuufl1uuBmr-;}';)\1 bDwbb'UU~;U '1Jw:: b ~tJ'1nU~'VIV1GH)\lI.J 
Vj .... , ~ ~ I C1' f'" 'IJ}; a r;;!l1 

al;U''''.it'l'VlT·Hi'~mn bl'l'1, f)1-;;1'mlfll'l"'.i~\1t1i;nf1Yl~'1~tl1ll€li:JEi btl'€l"'.i;UBBn;U1VJfll'l"'.i\:i'Vl~B blJ i 'Vl\:iU b'Vf'al:::: 

djCl~T1'\i·l'lua b tlCl-ilJ'fl"'.i~bb "HHb ~'1tl'\lJl;rl:lJl"'.im$]"'.i'1~Ei't1ui. U 'f1"'.i~~Cl I. tl'l vi~n b~~'VIViSHN b';l b1il--j. 

1 v11?l "'.i'1~ua b tl8 ';lJU~ b ')rulnClV1fll tJV1-&'\31il..,flfl1 "'.ij!..ja;U~U~l'l1il\3bb a');;'1 fJ r.J&l'2JCl\3fl"''''.i'VIYl61EN~i\'jf1 ~1'1 

aClVlV'laCl\1frufI Gordon bbiN:: Axelrod (1968) fl~I'11-j'''';1 flT)1..~a·k\tl"5::::'Yl-)",,1l~nu1il' b tltl-ilJ b fiw 

.b uun. UUtlfi1l'') b ftVl~Ui,·W "'.i::::"Il"';~\1fn"'.i 1'1'1 

hi'I..hN"'frV1'rii.v11'Ufl~"aJtJoru~bb ~'1!1irm~(lJ::~'1Jl'11~AtltJfl~lJ '1JU11'! b ;u~"'fJuufl~l~l VltJ b~tttJ 

0 0 394 nlll~b;UI?l"'.i ~\1"fl;b~tJ~f1'Uvf Choola(1930) ~fl~1 ~~U"'Ylb~U~lfJ'WUfl~l\1 0.8-0.9 

111ll~ blJ\?l"'.i 'b;vn;1'Ufll·HJ~1Nu~bb i"Jt),tl b ti'u l.,,;vr'Vn'Dft~\1tl1ll1¢1''1~ djt.J~a;..,~ "illflfl"''''.ifffl~I'IJ'W'1'l 

'2Jel\3'Yl'1tl~V1~\1~U 71 lntlVl '~U";lbbviw:::'Vl'1ClYl:a'2.lUl\'H'll~tJ li, 0 68 x 7013 x o. 74 b"l.lU~ b;U~"a 



~'nn1,Mn~'~B~ Smith (1950) 

0.3256 



u11uL~1unl~~~I~b~u~~nU~I~~t~;~1UdU~lfi ~ ~~~ 

\hfl<Ei.unT'~ b~l~ b ~u~~ntJ(n~Vll'tI~e:Ju1;e.Jm~ bW bVlud~'W 

. 
'ildUe:J"WII~'JVl~ F bb 11-1::: E e:Jl"a'W1 

vl[)~1Udunl~~e:JWI'lJe:J'\l~ntJI1-ITl~;"l tl\'lfle.Jl1-I~clnl~ b "a'"'£t"jJ b V1'U'1 Vlfi1e:J'lJU"'flfld"'~U~dLb~ :::U1V1'll'nfie:J'l.J'2il~'J'\l 
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