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"' ' ' d. ~d~ .:::,16 

?f'Vl-r:omll~fl1 (NOP) ruiJ'U (JAS) bb~~ll1(9)1:01'Ufl11~~(9)~'1JeJ'UVI1tJ'1JeJ\! 
d.J v , d.J 

u1~bVII"11 VltJ (m~VI11\!bn~mbb~~?f'Vlmru) ~\! 1 'Ube:Jfl?f11b~lld':il~ b i1'W 1 'Ub~e:J\! 
'1JeJ\!fl11~~(9)~'1JB'UVI~tJ b U'UV!~ n b ~e:J~ e:J\!fl111 iX bfl~mmi1A11ll b <U'1 h 
Vl~flfl11b de:J\!~'U 1 'Ufl11~~(9)~'1JB'UVI~tJ ~?fe:J~A6l e:J\!mll<U' €1 fll'Vl'U~'d€1\! 
ll1(9)1:01'U bfl~(9) 1B'UVI~ ~ ~\! ':il~ b U 'U n11-d 1 tJ b ~ll~'U~ ~ ~ (9)~'1JB'UVI~~ .. 
'1Je:J\!U1~bVII"11 VltJ1 iXi1u~ll1tub~llll1fl~'UI'ie:J 1 u 

... 

.... 

llet:ifUC10Un1SW8C1 .... 

~'dB'UVI~~ ':iJ1fl'Vl'Li1tJ-r'U1eJ\! (Certification B 

1u-ru1e:J\! G1'1Vl-ru1'Uu1~bVII"11VItJ Vl'Li1tJ-rm'El\!'1J 

Vl'Li1tJ\!1'U11'dfl111~bbtl fl1lll'd1fl11bfl~(9)1 ~\! 

n11 ?f1ll11t1'1JeJ11tJ~~bBtJ~bntJ1nulJ1(9)1:0 
"' 

u 1~ b Vll"11 VI tJ 1~~ n e:J~.W WJ'U1-a~umt~ d'u 
fl'all1"U1fl1'atfl~9l'a lil9l~fl'a flVIll. G'\'1V11''U~1 

' 

.c:::t, d .<::::!1 

1"111fl1'abfl~9l'a www.doa.go.th blle:Jllfl11llb 

ll1(9)1:01'U ~\!11ll~\!?f11Vl1e:Ju':il~tJm1~~(9)~'El'W .. ' 
1m i m11 -lim161'qj~fl~tWbfl~(9)1B'UVI~tJ1 VltJ (0 

d~\!~G'i'1A'ru~?f~n~e:J':il~~e:J\!i1m1l!~\!1-:u-:u~\!~':il 
v ' 

bi1~~~~1b~-:u ~\!~e:J'l1-li1~tJ~nm~tJ11'W1'U ~ 
nm1'Ufl11U1''UbU~tJ'U fl11~~fl11 ~\!':il~~€1\!A 
b~e:Jn~'U~ fl11?f~1\!bb'U1n'U'd'ULJeJ\!n'Um1u'Ub~ 
1i fl1111\!bbt:-J'U~~fl11bbU~\!u~n~'d1 ~t1n15 m1 

'IJ 'IJ 

e:J~ll?fll'U1tW~\!1 'Ub~e:J\!'1Je:J\! 1m\!?f~1\!~'U 51(9)'EJ 
' 'IJ ' 

bb~~1~~um11J b U'Um~-~1\!'de:J\!~'U 1 ~'EltJ 1 'W1~ 
" 

b~e:Jn'd-w~'1JeJ\!~'d~u~n1 ~b Vlll1~?fllnu?fm~vr'W 
" 

A11ll'Vlm n'Vlm tJ'1Je:J\!'dil~~'d~u~n ~1tJnwt 
" 



~'U'IJ fl1'j~(91 fl1'jfl1'j~~~ ~ 1'W fl1'j bfl~~'j bb 'U'IJ 

Q "" "" J'Wb 1 P1 'j'J:Wtl~f11 1:wvt~ 1 nvtm tJ'Vl1~'1l1.n 1'V1 

~11:W61:lJ\91~'Vl flB~rh.h~flB'IJ~ b~ m-tJB~ 1 'Wfl1'j 
' ' 

~'U~b.f)fl 'Vl{'V1tJ1fl'j5'j'j:lJ'/J1~ 'j~'\J'UtJbdP111 
" 

Wfl1'j 1offl?l\915'j'j:lJ'/J1~.f11 tJ 1 'W'Vh {:WV!:W'Wbl tJ'W 
' ' 

:1tJ'llu?l~?l\91 ~(91fl1'j111 b -ti1il'il~ tJ fl1'j~~~"il1n 
" ' 

jm~"il1flfl1'j61'~bfl'j1~~ bb~~ 1:w1.UVl'1l 61~1 V!~B 

l1'jlil'\91bb'\.h~'W~m'j:W (Genetically Modified 

1tJ{~~ ~fl1'j~\91fl1'jfl'IJ~~~Jl'ru4i 11'1m~'Wfl1'j 

b ~ e:J{n~1?l.f1TV1 m 'j b U'WB'W'Vl~ ~ bb~~ A rum'V'l~ 
' 

U~e:J'U 

~vtmmubbuu bb~~vtmtJ1~t~'tJ'j~?l~ri mru~ 
" ' 

I:W 1~b U'U 1 'Ub~e:J~'(Je:J~fl1'j~1V!thtJ~~~~~B'W'Vl% 
<:::!!. ..:;::,. ..:::::r. o<::::rl ({ 

U fl1 'j ~ ~ ~ ~ 1:W :W 1 ~ 'j 101 'W fl1 'j ~ ~ ~ b fl~~ 'j B 'W 'Vl 'j tJ 
"' 

U1tJ~~mtJ1 u bb~~~~e:JBn~mi'1~1~U'j~ b 'VlPl 

~B~'IJe:J{'I.Jfl1'j{'IJ'j'EJ~ bb~~~B~'Vllf111:W b -tJ1 b"iJ 

btitJu n~bnrusvi oU'Bui]u~ ~~m1:wbb~n~1~fl''W 
lllil b~'U n~:WU'j~b'VlPltJh'tJ (EEC NO 834/2007) 

' ' 
..! (JAS) bb~~:w1m1ii1'Ufl1'j~~~Vl'1lB'W'Vl~~'lle:J~ 

"' 
mb~~?lvtmru) ~~ 1 'Wbe:Jfl?ll'jb~lrd"il~bU'W 1 'Ub~B~ 
'UV!~fl b~e:J~e:J~fl1'j1 ~bfl~~'jfl'j~fn1:Wb-ti11"il 
:.,.dill<:::.\ .::116'.:::11 tl i.IO 

1~'V1'lle:J'U'Vl'jtJ 'Vl?le:J1'1fl~B~~1:W'Ile:Jfl1V!'W\91'1JB~ 

~~"il~ b u u n 1'j'li 1 tJ b ~:w~'W~ ~ ~~Vl'llB'W'Vl~ J 

:Ub ~:W:W1fl~'U~e:J 1 'tJ 

.. 

II U8nl\)lJQU""Ci 
... 
.... - _.. - ...., r 

118~tJUC10UnlSW8C1W(jOUnSB 

~1V!{'IJ bb 'W1'Vl1~ui)u~1 'Wb~B~'Ile:J~fl1'j~~~Vl'1lB'W'Vl~J b ~B'IJBfl1'j 
{u'jB~ 5'Wiilu bb 'jfl n fi mY~~~ 191 e:J~~ r111:w~ r11 1:w b -ti 1 h:w1~'j1fi1'W fl1'j~~~ 

" '\J "' 
d .<:::\ ..:::.1 If' I Q..l • • d V .c::tt. i.l 

'V'l'/JB'W'Vl'jtJ "il1flV!'W'JtJ'j'IJ'j'EJ~ (Cert1ficat1on Body) 'Vl~~~~~B~fl1'j"iJ~'IJB 

1 u{'IJ'j'EJ~ ~1vt{u 1 'WU'j~ b 'VlP11 'VltJ mhtJ{'IJ'je:J~'IlB~fl1'j~~~Vl'1lB'W'Vl~~~ b U'W 

vtthtJ~1'W'j1'1Jfl1'j 1~bbn m:wi'1l1fl1'jbfl~m ~~bn~mm ~~~~ ~'tJ'j~fle:J'IJ 
" " 

.<:::::!1 d Q..l <=:lt. .dl .<::to q 15' 

fl1'j ?l1:lJ1'jfi'IJ'EJ'j1tJ~~b'EltJ\91bfltJ1fl'U:W1~'j1fi1'Wfl1'j~~~'V1'lJB'W'Vl'jtJ'IJe:J~ 
"' 

'tJ 'j ~ b 'Vl P11 'Vl tJ 1~~ n B ~-w WJ'W 1-a::uu bb!;l d'u -ae:~ ~ :w1 ~ -a~1'W ~h.J f'i'TVl"U ... 
m:w1"111fl1'abfl~~-a 1il~:ijm fl'Vl:W. ~1vt{u~1~~ .. m1(91'1lm1tJ~~bBtJ(911~~ 

' 
~1irn1:ijmb!;l::oWWJ'W1fl1'abn~~-ab"ll~~ 1-8 vt~B"il1fl b1u161f~"llB~m:w 
1"111fl1'abfl~~'a WW\N.doa.go.th b~B~fn1:WboU1 h 1 'WoUBfllV!'W\91~1~ ~ 1 'W 

:IJ1~'j1fi1'W ~~'j'J:WCi~?l1'jV!~BU"il~ tJ fl1'j~~~~B'Wru1~ 1 W off bb~~~1~B'Wru1~ 
~ ~ v ~ v 

1m off fl1'j1i~'j161'qJ~n~rubn~mB'W'Vl~tJ1'VltJ (Organic Thailand) 'WBfl"il1fl 

d~~~~1Aru~?ll'1flAB"il~~B~~m1:W~~1"il"il~~~"il~'Vh ~m1:WBI'1'Vl'Wb~B1~ 
"' ' 

bfll'1~~~1b ~"il ~~1'1B~1 i'j~tJ~nm~tJ11'W1'W ~1vt{u1 'Wb~B~'IlB~'Ii'J~'j~tJ~ 
nm 1 'Wfl1'j'tJ{u b 'tJ~tJ'U fll'j~\91 fl1'j ~~"il~l'lB~mBUA~:w~~ 1 'Wb~B~'IJB~fl1'j 

' 
b~Bfl~'W~ fl1'j?l~1~bb 'W1fl'W'1l'WDB~n'Wfl1'jU'Wb ~B'W"il1fl~~~1~ ~ bb V!~~J1~ 
1 i fl1'j'J1~bb~'W~(91fl1'jbb LJ~~LJ~nVl'1l1 ~t~ni5 fl1'j'tJ{u'tJ'j~U1'j~~'W 1 ~~m1:w 

'U 'U 'I 'I 

B\91:W?l:lJ'IJ'jtU~~1 'Wb~B~'/JB~ bm~?l~1~~'W 51~B1V!1'j1 'W~'W ~~~~i~ 1 'W~'W 
' " ' 
bb~~'j~lil'IJA11:W b U'Wmi'1-~1~'1JB~~'W 1 ~BtJ 1 'W'j~\ilu~ b vt:W1~ii'l:w 'j'J:l.J~~fl1'j 

" 
b~B fl'1JtJ(91'1JB~Vl'1l~U~fl1 ~b V!:W1~ii'I:Wtl'U?l.f11'V1~'W~ bb~~f"l(91fl1~~~~ fl1'jb ~:w 

" "I" 

f111:Wvt~1flvt~1tJ'1lB~'lltJ(91Vl'1J~'tJ~n ~1tJfl1'j'tJ~nVl'lJ~1:Wn'Wvt~1tJ'1ltJ1'1 
" " 

chun3~EJIICl:WVUU1fl1Sifll:IVIS IVVlrl 6, .. J.~ 3 ,, 



e:J~1\I b'Vll.n~?fl.l 'Vl~e:Jfl1~Uflfl~"ll'Vll.l'WblcJ'U 1 ~b 'Vll.l1~6'fl.l fl1~e:J'W-rm~bbfl~b~l.l 
'U ' ' 

LJ~l.l1ru'lJe:J\1~~1 ~~~u~~l.l"ll1~~ dJ'WLJ~~ 1tJ"IlL1 ~\11'11J1 bbfl~ 1'11 b'u tJ'W 
'U 

m~~~fl1~~~~~"111~ tJ 1l.l 1 oU?f1~bfli11 'W m~m-rn'lJ1~"11 fi~U ru'Vl1eJ'Wm1 tJ 
'U v 

~~~bn~~'W~\In'Uer ~~~ er'll~1ilfl bbfl~ 1~ ne:J 1 ~bn~l.lfi'Vl~~e:J~\1 bbd~~e:Jl.J 
'U 'U 

'We:Jfl~1ndt'le:J\1~1l.l 1 LJ~\Im~'ll1'Wfl1~bnu~'n~1 m~'lJ'WG'i\l~fl~~~ ~'W~\1 
~'LJ~1ilfl t'le:J\I?f~m~ bbfi~Ufle:J~JltJ b~e:J-rn~1?fm~fl11l.l b U'WB'WVl~tJ1 ~fl\1 
'U 

e:J~~\I~'ll~1ilfl 6/t'~ii~1tJfl~b8tJ~~1\16l ~\l~e:J 1 ud 
" " I 

4 ~J ...... mswa~w?j5uns8 
n 



f.

l ~'1J'v'!l.l'UbltJ'U 1 ~\ 'v'!:w1~?1l.l m~B'U-rm~bb~~b ~l.l , , 
'1Jl~~btl'Uu~~1t~'1Jt1 ~'~~-nX1 bb~~~-;nut~'U 
r?ll~bflm 'Uf11~m-rn'lnV1"1J ~~u t1)~1el'U\91~1 tJ 

~1J1fl bb~~t~nB1 ~\n~l.l~~~~'EJ~'Ibn~~'Ell.J 
1 W: Q.J I .Q. 4 

I ~'Ud'Uf11~bm.J~n~1 m~'ll'U?I'It:J~t:J~\91 "il'Ufl'l 

eJ~ntJ b ~B-rn~l?lm'V'lmll.lbtl'U~'UVl~tJ1 ~fl'l 

tl\91~1'~~ ~'~~B1ud 

.. 



1 . wunchnsuwEiClWtsounsB 
b 'Wfl1'Hl.J~ ~YJ"U~h.!'VI'iJJ'W ~.:I bb 'afl~ ~ ~~~~:a~i' e:J.:I-w~1'HU11~ bbrl 

" 
fl1'H~e:Jfl~'W~riTVI~'UVhbbU!;l.:l~~~ btle:J-!!~1fl~~.:l"!fe:J.:I~'W~b'W'U1-!I~'W~ 
1~b\UJ1::6l~~lil::ti~'Ubti~V'W~1Vhm-a~~~VJ"!fB'W'VI'iJ~1~~1~'a~1'Wn1'a ... 
~~~"lle:J.:!tl'a::b 'VIA1 'VIV 'VI'ie:J~1-!!tl'a::b 'VIA1~ b~Vij'a1Vt;l::bBV~~.:I.Q' 

1.1 tl-a::1im-a1'ti~'W~ ne:J'Wb~e:Jfl~'W~[;.J~~~"!fB'W'VI~~~::~e:J-:JVl~1'U 
tl~::l'~m~1itl~:: btJ'1lU"lle:J-:J~'Wffi ~111n~al?111?1muvn::I111'Wfl1~bfl~~~ b'li'W 

' 
bAtJtl~n~'1le:J:: h m~bitltJ a1~bAij bb~::m111~1b ~~"lle:J-:Jfl1~ 1 i~'W~ b~e:J 1-tl 

'IJ ' 

tl~::ne:Ju 1 'Wfl1~b~e:Jfl~'W~ bb~::~l?l~'W h11-:J bb[;.J'Wfl1~[;.J~~ b tle:J-:J~1n1 'We:J~\?1 
a1~bAij~ij m~L111111 -ill 'Wfl1 ~bfl~\?l~'U1-:J n~11ij~V1B\?l nf11-:J tJ11'W1'W ~1e:J ~1~ 
b'li'W ~~Vi ~~l?l~'W rl~e:J4bl?l'W b'U'W~'W 611-:J1'Wu~~LY'W~1111m'Wm~bn~\?l~ bb~:: 

' 
~l?lbtl'Wl'\?ltreY'W\?1~1tJ'1liJI?l~ 4 \?1111'V1~::~1'1lD'ruru~l'\?ltreY'W\?1~1tJ 'V1 1'1 2535 

, QJ QJ 'I 0 • 

b tl'Wa1~brlij~~111i11 ~ijm~[;.J~\?1 m~t11botl1 m~?i-:Je:Je:Jn 'VI~e:Jm~m n 'W 

me:Jume:J-:J bb~'V1'U11a1~'U1-:J~1 b 'li'W ~~Vi 611-:J 1111tJm~n~111 1 i~-:J bb~U "t1. 1'1. 

2526 ~~l?l~'W tJm~nu 2531 bb~::A~e:J{bl?l'W tJm~nu 2543 a1111~t1m1~ 

V1ua1~bAij b 'VI~1d\?lnf!1-:J 1 'W~'Wbb~:: 1 'W[;.J~[;.J~\?1~'1l'U1-:J'1liJI?l ~-:J~'Wfl1~'VI~1u 
i'i~tl~::l'~m~ 1 i~'W~1 'We:J~\?le:J ~1-:J~:: bB tJI?l~::'li1tJ~I?lm111 b~tJ-:J 1 'Wfll~[;.J~\?1 
~'1lB'W'VI~tJ'1~ 'W~::~m'ltl-:J ~1e:J ~1-:J 1111 bbn ~'Wffil?l~ bAtJtl~n~'1l'1ltJI?1~1-:J ~ 

v 'IJ 

b'VI~1tJ~I?l~e:Jn'W111bU'W~::tJ::nmm1'W1'W b'li'W otl11b'V11?1 i11~1-:J ~11 e:J~'W 
' 

~utl::~\?1 ~1tJ eJe:JtJ ~1b'VI~e:J-:J bb~::mau "1Wl ~::'V1u111'We:J~\?l~'W~b'VI~1d 
'IJ 

?i1'W 1 Vltl)ijm~ 1 ia1~br1ffi 'Wfl~11"lle:J-:JA~e:J{bl?l'W 1 'Wfl1~n1~1?1bb11~-:Jb~e:Jfl1~[;.J~\?l 
~'1l~-:Jn~11 ~'Wffi 'W'U~b 1rud~5-:Jme:Jma'VI~e:JijA1111 b~tJ-:J 1 'Wfl1~V1ua1~~~ 
fl~11d\?lflfll~e:J~ 1 'W~'W ~-:J~'Wrld~VI~flb VI~ tJ-:J 1111 otl~'W~~-:Jfl~11d Vl~e:Jfl1~ 
~ V I Q. d c::t. €tel d .Q.Q .d I d QJ I 

bfl'U m e:J tJ1-:JI?l'Wb 'V1e:J\?1~1~1 bA ~1 ::VI~-:J b U'W15Vl ~ ::'111 tJ~ 1?11"11111 ba tJ-:J\?1-:J n~ 11 

1~ bb\?11 'W'VI1-:Jfl~'Utl'W ~1b~11~'VI~1'Utl~::~"lle:J-:J~'W~ fl1~btl'U~1e:J~1-:J~'Wb~e:J 
6 ~J ..... msw8~w'l15unsfi , . 

... 

?i-:J\?1~1~1 bA~1::~~::vh 1 ~b~tJ nmbb~::rh 1 off~1 
d~ Ad d IJ ' I 

1.2 'VI~.:I"lle:J.:IW'W'VI m~bU'W~'WVi m~ 

'1!11'1l'W Vl~e:Jti'W'W'VIm~~ijnT~':il~1':il1~'U~~ b~ 
4 d IJ II 

bb~ ::a1~V1~Vl ':il::111':il1 n~~vn~m m 1'1 'Vl1~U1 

~AA~mtJ'We:Jn ~111vY-:J1~m~e:J~~I?lbbtl~-:J 
v ' 'IJ 

~-:J bb ti~-:JVi~:: [;.J~\?1~'1lB'WVl~~tl nii'e:Jme:J'U~1mb 
' 'IJ 

Viijm~1ia1~bAffi 'WeJ\?1~1a-:J ':il::vh1 ~~tl~'U~ 
'IJ 

a1~bAijtl'Wb ~e:J'W111':il1 mb tl~-:Jotl1-:J bAtJ-:J vr~':il1n 
~'W\?Jfl Vl~e:Jijfl1~1~J1 tl~1~1?1111tl'Ufl1:: 
Vl~mb ti~-:Jotl1-:J bAtJ-:Jijm~51?1vJ'Wa1~bAij 6/t~b 

Vl~e:J bbtll "ll 1111 bb~1 'WmriJ~ij~'W~111flb~tJ~VfeJ 
B'W'Vl~t!a1111~mh bb 'W1 n'W'1l'WUe:J~n'Wm1tlub~ 

v 

mwh ~'WA~e:J-:Jt11 Vl~e:Jtl~ n~'1lb U'Wbb u1 
'IJ 'IJ 

tl'W"!f'Wtl'U~'/l~[;.J~\?]1 'Wbb tl~-:J~\?ltl'Ubb 'W1tltl'1ltl\91 

n'W1111 Vl~mtl'WA'W~::'1lill?ln'W (m'V1~ 1) ~~':i]., 

da1111~t~tl1ubtl~tJ'W111[;.l~\?J~'1lB'W'Vl~~\?11111J1 

tnwa 1 nnrhutr:ufu"lfutfem)un 
'J::'IIf'hoJutimt:J~(P)'IIfUvlJJt./foJ~U'II 



~~a~wt:S~unss 
~6'!1'U ~.:Jbb -ani/i~ ~~~1il~lil'v.:!W1il1'H\J11~ bbtl 

U~.:J~~\91 b~B.:!1il1fl~~.:!'tJB.:J~'U~b'U'U1.:!~'\J~ 
I o Q .ct .::::. oe::t ~ 
U~1Vl1fl1'a~~\91~'tJB'UVl'a~\911~~1\91"j~1'Ufl1'a ... 

r·1~U'a~bVJA1~ :191~i1-a1~~~bil~\91~.:!.Q 
.c::t I d .c::!,:,l .::li .o::t. d oQ. .::li ~ il 

~Vl ,fltl'Ubi:'1B~'\1'1'UV1~1:'1~'\1'1"/JB'UVl';itl:U~~B'IVl';i1'U 

w'Um~mnili?~(;l1(;1mu'V'11~~1'tm1';ibn~m b'li'U 
' 

1';ibfli1 bb1:'1~fl11~~1b~:U'VB'In1';i 1 .ff~'U~ b~B 1 -ff 

bi:'1~\i)(;l~'U h11'1bb~'Un1';i~~~ b~B'I:U1n 1 'UB~~ 
I d & 9.1 CV I 

';ibfl~~';i'U1'1fl~~~t]Vlli~nfl1'1tl11'U1'U ~1Btl1'1 

btlu~u ~'~1uu:u:uu'U~1~1m'Um';ibn~m bbi:'1~ 
' 

\911~Yf~~';i1'llUUmJ~1~t\'eJ'U~';i1tl 'V'U'1. 2535 
"' "' ' 

';i~~~ fl1';iiJ1b-if1 n1"jci'IBBn Vl~tJn1"jij11t'U 

'11'11 b'li'W ~~Vi ~'11~Wlb~fl~1~1-ff~'lbb~U 'V'LI"l. 

c31 bb1:'1~fli:'1B{b(;l'U tlflb~ntJ 2543 ?11:1J1"jt;l~"j1:U 

~'Wbb~~ 1 'IJ~i:'1~~~~'ll'U1'1"/JtJ(;} ~'I~'Un1"jVJ"j1'lJ 
191Bci1'11:'1~bBtJ(;l:U~'li1tJI:'1(;1fl11~ b~tJ'I1 'Un1"j~~~ 
lii'",mci1'11~ bbn ~uvh(;l~ bfltJU~ n~'ll"/JtJ(;l~1'1 ~ 
~bd1:'11tl11'1J1'U b'li'U oif111'V'1(;1 oif11yj1'1 ~:IJ B~'U 

' 
eN bbi:'1~tJ1?1'U "11:'1"1 :U~'\1'1'Ul11'UB~~~'U~bVl~1d 

'lJ 

~~'lltl'lfl1:'1B{b(;l'U 1 'IJn1"jflT~'(;l bb~i:'1'1 b ~eJn1"j~~~ 
' 
d~.:Ji11Bm?~vt~Bi1m1~ b~tJ'11 'Un1"j'\1'1'U?I1"j~~ 

,t'Wfll';iVl~flbVl~tJ'11~1i~'U~~'~n~11d Vl~eJm"j 
fl"j1~~~'1btl'W15~:u~'li1cm(;lfl11~b~tl'l~'ln~11 

~&JVJ-;i1'lJU"j~~'VB'I~'W~ n1"jbn'Uiii'1B ci1'1~'Ub ~B 

.. 

ci.:Jm1:ui bm1~~:u~vh 1 ~b~tJ b 1m bbi:'1~fh 1 i~1 tJ?1'1~1n 
'lJ 

1.2 ~~.:!'tJB.:!~'U~ fll';ibtl'U~'U~ ~hJB~~(;ltl'Uh'I'I1'U ~~'I'Vtl~ b'V~ 
'lJ 

'll~'ll'U Vl~ml'U'UVli:'1l'l~ijm';i:U';i1:U"jfl'lJfi''l b~B1JB'Itl'Un1';iU'Ub~B'U~i:'1~~ 
' ' "' "' 
bbl:'1~?11';i~~Y1:u~~1:U1n~'IV11'1mml"l Vl1'1'tl1 Vl1'1~'U bbl:'1~n1';ind~vl1'VB'I 

'Uflfli:'1il1tl'UBn ';i1~~'1h]m-;iB~~(;lbbUI:'1'1UI:'1n~'ll~i1m';i1.ff?~1-;ibfli1 Vl~B~ 
' 'lJ 'lJ 

~'lbbUI:'1'1~:u~~~~~'llB'UVJ~~t;lml'B~';iBU~htJbbtJ1:'1.:JUI:'1n~'ll'Vm~~~m1tJ~'U 
'lJ 'lJ 'lJ 

~i1m"j1 i?~1';ibflffi 'UeJm1?1'1 :u~v111 ~~'U~U1b1t1.!ii'i1m1~b~tJ'I~:U~ 1~-ru 
'lJ 

?11"jbfli1tJ'Ub~B'Um:u1n bb Ul:'1'1-if1'1 b~ tJ'I ~'I:U1 n n1';i 1 Vl1:'1D1:1.nnuJ11 'U'Vru~ 
e.J'U~n vt~Bi1m';i1~J1 tJ~1Yr(;lmnum~bb?li:'1~Vl1'1mml"l 1'Wmru~?11'U 
Vl~B bb tJ 1:'1'1-if1'1 b~ tJ'Ii1 n1"j'Q(;l~'U?I1';i bfli1 SiJ.:J b tl'UoifB ~1 tl(;l~1&J?~1~1';it;lU B'l n'U 

vt~mbfll'V1~ bb~1'Umru~i1~'U~~1nb'WtJ'I'V'1B bn~~';im~v11m';i~~~~"ll 
B'UV1~~?11~1';it;lvl1 bb 'U1 tl'U"IJ'UUB'I tl'Un1';iU'Ub~B'U 1~~1tJl5n1';i~1'1 ~ b 'li'U 

n1';ivl1rl'Ufl~B'Itl1 Vl~BUI:'1n~"llb tl'Ubb 'U1 tl'U'll'U bb~"/JtJ(;l'VB'I~"Il~ b tl'Ubb 'U1 
'lJ 'lJ 

n'U"Il'U nu~"IJ~ ~~~ 1 'U bb Ui:'1'1 ~ (;! nu bb 'U1 n'U"Il'U~B'I?I1~1"jt;l bbtln m1~ bb~ n ~1'1 
n'U1~ Vl~mtl'Ufl'Ui:'1~"/JtJ(;ltl'U (m'\1'1~ 1) ~'I:U~vl11~~'Uvh'Uu1nru~'ln~11 
d?~1~1"jt;lU -rub tJ~ tJ'U~1 ~~~~"IJB'UVJ ~~~1~~ 1 ~ ';il\i1'U m ';i~ ~~ 1~ 

"' 

mwi11 mrvl7U'U?tJ'U'lf'UVeNtfumrtfw0em~-wnnvfyJv.nf7 um:tfgmlcJrfu 
u 

r::1tn'7.J u tifi.Jt:J~(9}11Uv lveif.J ~un ~t1Lm:: u tifi.J Ln 'lof(9} rLf!il 

chlln'5QEJ IICI:WRJU1n1Sinl:l~S IV~n 6, .... t..~ 7 ., 



I ... 

ltr\80Ul 
1~bbrlJ'1vflm 'U~~'U'Ufn~~~~~'ll~hJ'Vl~~ rn 

bb~~Bumru~1 iVI~B~ bMm.U B'~1 'Urn~~~~ lil 
' ~1~~'\'fb~BU'U bbVI~'lJ'1mlilm:U1f\J11~~'U ~~~ 

'll~'\J~~'Vl1'Un1~ bbl?i:u~~m 1ll~m1llb~m1 
V!~m~B:U~'U'Vl~~~v'h 1 Vlbn~ 1 'Vl'l'f :U1flfn~U~~bij 

' 'lJB'l~'U~'U~b 1ru 1~tJ~B'UbbVI~'~J11 'Umru~bb 
~1J'1\ VI~~1'UbbU~'l'lJB'lbfl'l'f~~m~1tJ~'U ~ ~~rn~ 

' ' ~ I .c::ll I Q.l ,c::;:,l,c::;:,l I 

VI~Bbb VI~ 'l'Vl eJ tJ eJ1 P1 tJ'Vlll'llll'll'UVI'U1 bb 'U'U Bllillil~ 
" ' 

1 'Um~~~~~'ll~'U'Vl~~ ~f111llb~tJ'l1 'Urn~'\J'Ub 
btl'U 1 'Vl'l'f1~ ~'~J'U 1 'Umru~u~~bi)'U~bb~J 

" 
U'Ub~B'U~1~~'\'} :U~'U'Vl~~~btl'U 1 'Vl'l'JVI~B 1~'Vl~ 

' 
I ~ Q.l I ~ d .Q. ~ 
~ ll bn'U ~1 B tJ 1 '~ 'U 1 b 'V'l B m1 ~ill bf1~1~VI r1 ru~ll 
' ' 

/ 

mw# 2 ws::JTvf'lmum'iN~~rw 

c:hun:iQEJIICl=WRJL 



~ 

unc:hxl1 
hlbbntl1vi't m 'U~~uunTH·J~\91~'1lB'UVJ~6 m~vl1f111ll?f~€ll~e.J~e.J~\91 

bb~~BU mru ~1 otlV!~B~ b~ en orr B'l1 'U n1 ~e.J ~ \91 "il ~ ~ B 'I dJ 'Utl 1?1~ €l1 ~ hJ ij 
' 

?11~Yi'l'fb~BU'U bbVl~'ltl1€ll"ilm"il1ntl11~~'U ?!~~ mJtl1 ~1Fl~B'I Vl~Btl1 
'll~U~~V11'Uti1~ bb~"il~~B'I hJi1m1ll b~CJ'I1 'Un1~U'Ub~B'U?f1~Yi'l'f 1~Vl~Vli!n 
Vl~m~B"il~'UVJ~~~v111 ~bi1~ 1 Vl'l'J "il1nm~tJ~~biJ'U?t.rn~ bb1~~Bll bb~~tJ~~~ 

' 
'llB'I~'U~u~nru1~CJ~BubbVl~.:~tl11'Umru~bbVl~.:~tl1"i11mb~tl1 ~1Fl~B.:~ ~i1 
~1J11 Vl~~1'Ubb tJ~'I'IlB'I bn'l'!mm~1CJ~'U 1 ~i1m~ 1-tl?t1~bflffi 'UtJ~mrulJ1n 
Vl~B bbVl~'I~B~€ll~CJ~i'j'lllJ'Il'UVl'U1 bb1J'U Bl"il"il~ije.J~vl11 ~tl1~"i1~1J1lJ11-ff 

" ' 
1 'Un1~e.J~\91~'/JB'UV1~6 i1m1ll b~CJ.:~1 'Unl~U'Ub ~B'U?f1~bfli1Vl~B"il~'UV1~~~ 

' 
b tl'U 1 Vl'l'J1~ ~.:~,!'U 1 'Umru~tJ~~ bil'U~ bb~1 ~u11m"il"il~i1Fl11lJ b~CJ.:~1 'Um~ 

" 
U'Ub~B'U?f1~Yi'l'f "il~'UVJ~~~btl'U 1 Vl'l'!Vl~B 1~Vl~Vli!n 1 'UbbV!~.:~J1d m~Yi1m~ 

' 
~ll bn'U~1B ~ 1.:1tl1 b ~Bm1"ill bm1~'1-f Fl tu?flJU~'IleJ'Itl1 n B'Uvl1 m~tJ-ru 
' ' 

b tJ~ CJ'Ull1 e.J~ \91~'/JB'UVJ ~6 

mw# 2 ?rr::J7rtlmumrN§~w'tf~url1cJ 
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\?11B~1'lbb'Vl~'lJ1vflm'Wm~~~(9lV1"1J~hJ'Vl~~ (JlTvi~ 2) 1~m~~~J1€l~ 
" 

m tJ 1 'Ubb LJ~'l~i}~,'W~~'l'Vl~~v11 m~ ~~ \91V1"1l~'W'Vl~ ~~mJ ~BtJ?f~~J1~'l~'W~ 
~'l hJ-wtJm1~ b~tJ'l':il1f1f11~ 1 Vlmh1m'lJ1~1':il1nmtJ'WBmb LJ~'l~~\91 ~1'\ll-rtJ 
bb Vl~'lJ1~€ll':iliJm1~ b~tJ'l':il1f1f11~D'Wb ~ B'Wb ~B':il~'W'Vl~~~v111 ~bfl~ 1 'Vl~ 

' 
1~bbrlbb'Vl~'lJ1~€l~&l~ntJABm~tJ'l~(911 b'li'W 11 m1t1 b.u~ 1r1 b'IJ'UI?i''U 

" 
(m-w~ 3) 1'W'li1'l~il~'W\9lf1 J1?!1~1~tl~~'W1bm~~~\9ll~BtJ1'WtJ~nru1mK 

" " 
bAtJ'l1 Vl~~'l~bb Vl~-:JJ1 b~m.l1 bmJ1d~11 off 1~mo-w1~ 1 'Wm~1 ~J1V1"1Jirn 

" 
~'l1 'Wm~ 1 ~J1 ':il~~~J1btltJn~1~'ll?i''U ':i!~v111 ~bn~m1~b~tJ'l~':il~il':i!~'U'Vl~~ 

' 
~v111 ~bn~ 1 'Vl~D'Wb~B'W1 'WV1"1lirn1~ bbl9i1 'Wmru1~~~ Vl~BV1"1l~i1~11?i''U?f'l 

" 
bb~~m~ 1 ~J11 ~bO'W1~~1A'WI?i''W':i!~ilm1~ b~tJ'ltJB tJ n111 'Wmru'lJB'lV1"1lirn 

~'l,!'W~'l m~Vl~ n b 'Ill~ tJ'l m~v11 AB n b~ tJ'l~ \9llB ~ &1 ~ ntJ bb Vl~-:JJ1~ ':il~ 1 off 
" 

1 o ~J ..... msw8~w"tl8uns8 , . 

.. 



.. 

1v::i1rrn:.JLdm7unnt.~~i11W'IfBU'VJ5v 

t~m~~~\91~'1l~hJVJ~8 (m~~ 2) 1~~?1~~J1e:J~ 
" 

0 ~.dj.Qo .<::fl~iJ ~~J/d 
~V11f11~~~\91~'1le:Jt!Vl~~~e:J~~e:JU?I~~tl1Vl~~t!Vl 

'VlmJ1'1Je:J~J1~1':i11f1fl1~t!e:JnbbD~~~~\91 ~1'\ll~U 
I • il' II 1 

r• ~~':i11f1n1~Utlb u e:Jtlb ~e:J':il~t!V1~8V1vh 1 Vfbi1~ 1 Vl~ 
" ' 

~ fle:J~b~~~~\911 b'lit! 11 r111~ .b.u~ 1n btlt!~tl 
\91n 1116'11m~fl~~~1be:J1~~~1'11Vle:J~1 t~u1nru 1n~ 

" " 
~e:J1.l1bmJ1d~11 -if 1~mQ~1~ 1 t~m~1 Vi'J1~'1l~n 
.tJ~n~1~~~tl ':ii~Vh 1 vi\n~A11~ b~m~':il~ij':il~t!Vl~cj 

' 
!.!1 t~~'ll~n 1~ bb\911 t~mru1~~~ Vl~e:J~'1l~l1~1~t~?l~ 
I , , " 
~1At~~t~':il~i1m1~ b~~~t!e:J ~ n-J11 t~mru'lle:J~~'ll~ n 

lfl1~vl1Ae:Jnb~~~~\91le:J~~~tlUbb Vl~~J1~':il~ 1 -if 
" 

ns8 



Cl: _,., _,.~ _,. 

1uaawus nouwus nowus , , , 

-r~~ b11~1?1-w''W5ffi -ffrrr:i11T'il1m~uurn':it:.J~~ bb uu bfl'l3~':i~ltJVl~~ tJflb l'W 1 'W 
' 

mru~Vi'll'lliJ~?JJ'Wc!~ 1lli1rn':it:.J~~ 1 'W':i~uu bfl'l3~':iB'WVl~~ 1 'W'Ii1~':i~tJ~ b~111X'W 
'U8~fl1';jt:.J~~Vl'lJB'WVl~~G11111':it11 offb1J~I?loW'W5~t:.J~~~1VIU1tJ 1~?JtJ~1 1 tJ1~ bb~ 

' 
~111111111 r1 !;1 n'VI~ 8 ~ 11 G11 ';i bf1 i1 n 8 'W u !;1 n 

' ' '\J 

m':iA\?1 b~8fl b11~1?1-w''W5~~111111U!;1fl1 'Wfl1':ib~8n~m11~1?1-w''W5Vi'lJ~n 
' '\J ' 

f11':ib~8n b11~1?1-w''Wq~i1 b u81bsii'W~ b U'Wb11~~?J~u'V1~8i1~~ b~mJ'W~'W 1 tJ~tJ'W 
8~U8tJ b11~~?Ji1m111b~~li111U':iru~ iJbtJ81bsii'W~m111~Bflli1~ ~':i~~1111i11tJ 

'\J '\J '\J 

'W''W51llffi ':if1 bb!;1~ bb11!;1~~m'iil'llb .rr1vhmtJ Vl~m~8floW'W5~i1m1111X1'WVl1'W 
' '\J ' 

bb!;1~ b V1111~G111tl'U~'W~ b ~':i1~fl1':ib~111X'W~~~~vh 1 ~'li1tJ!;11?1Ut1JVI1~ bfll?l~'W 
~ 81111 'Will tJVI~~ 1~ b ~8~~1flb11~1?l~G111'U':itU~~'Ii1tJVll 1 ~IX'WVi'lJ~fl~8fl 

'\J 

~~~1 1~b ~1bb!;1~b~~t1Jb~u 1~ 1~~ ':i111~~ 1llbtJ'Wrn':itl1bm 1 ':if1bb!;1~bb11!;1~'1JiJ~?J 
1 Vlll 1 b-rr1111bb~~';i~'U1\?lilltJ1 'W~'W~~'dtJ ~~J'W1 'Wfl1':ib~8fl~8f1d':ib~8fl~8 
~1fl~1'W'lJ1tJ b11~1?1-w''W5~ b ~8~81~ b~8fl~8 b11~1?1-w''W5~n~u':i':i~ 1 'Wm~u8~ 

' ' ' 
Vl~81 'W"Il8~~ti~?Jil~?J:U~?J bb!;1~m':i~~ bn~t:Jm n~1'W-rr1~ m~u8~VI~8"1l8~u':i':i~ 

' 
b11~\?loW'W5l1b11~\?loW'W5J'Wt:.J~~1111VIlJVI~8VI111?181tJbb~1 1~?JtJI?l 1'W b~8'W tJ , , , '\J 

~':i~'U8 tJ1 'Wt:Jm n-rr1~m~tl8~ Vl~8-rr1~"1J8~'U':i':i~ b11~1?1-w''W5 , '\J , , 

12 ~J.. ... mswa~w?j5uns8 ,. 
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P. nouwuq n\1WUq 
I v I v dil I 

01flfl1"j~(;l~e:J~1"jYfWLim'nJ bb~~Vi"je:Jm'Wfl1"ju1CJ 
I ' 

l"illm~uum"je..J~~ bb uubn'ef~"jB'WVJ~t1 c.~m ~'W 1 'W 

n"je..J~~ 1 'U"j~'IJ'U bfl'ef~"jB'UVJ~tJ 1 'U-cil.:~"j~CJ~b~~~'W 

1"jt11-&'b~~(;l~'U5~e..J~~'hm.11CJ t(;]CJ~l 1 tJh1 bb~ 
' 

bfl~ne:J'WtJ~n 
" 
~1tJ~n1 'Wfl1"jb~e:Jn~m~~(;l~'U5~"1Jern 

" ' 
{b~'W\9\dJ'Ub~~{;l~'IJVI~e:J~~'I b~e:JU'W~'W ~ tJ~tJ'U 

~btJe:J{b~'W~m1~'1'Elfl~'l m.:~~1~~1c.1 
" tJ 0 dil dil v d"qq il 

'1lb'lJ1VJ1mCJ Vi"je:Jb~e:Jfl~'W5Vl~fll1~~1'WV11'W 
' 

fl1"jb~~~'W~~"il~vh 1 ~-cilCJ~(;]Ut1JV11~ bfl\9l~'W 
"illn b~~(;l~~~u "juJ "i!~-cil c.~v\'11 ~~ 'U~"Ilern.:~e:J n 

" 
11~~ "j'J~~.:~1lJbU'Wfl1"jthm hmb~~bb~~.:~'1li1(;1 
CJ 1 'U~'U~~lCJ ~.:~t1'U 1 'Ufl1"jb~e:J fl~e:Jfld"jb~e:Jfl~e:J 
~e:J 1~ b~e:Jn~m~~(;l~'U5ern~u"j"j"iJ 1 "Wm~ue:J.:~ 

' ' 
fi'J"j61'1 b fl ~ u ~ 1 fl ~ 1 'W-1f 1 'I fl "j~ U eJ 'lVI~ eJ '1l eJ 'I'U "j"j"iJ 

' 
~~~11'1r1lJ'Ir1~e:J'\r1~(;1e:J1CJbb~l t(;]CJ(;11'W b~e:J'U tJ 

' " 
.odil II ~ v d" 

e:J'I '\r1"je:J'lJ1'1'1le:J'I'Ij"j"j"iJ b~~\9l~'U'5 
' ' 

~ 



4. nlSICISttuwunLJanwL:SwnounsB 
u 

4.1 1.1.tlf:t~L'W1:::n~1e1n vl'1m~tJfl~eJ'lbb tJ~'l1 ~~'V'W1\9lm1l.lfll1'l 

Ll~~mru 1 b~m m1~CJ1ll?l1l.IU~~1ru-veJ'lb~~\9l~'W5Vl"Ue1n~~eJ'lf11~b~1~ 
' 

n~1 m~bl?l~tJ~~'W 1\9ltJvl1m~1t~~~l'W~'W~ntJ~~~1ru 15-20 b~'W&ib~m 

\?11fl~'W Hu~~~1ru 5-7 1'W Vl~'l-:v1mr'W1?itJtJ~eJnVI~eJtJtJVIirn~?fmtJ~l~ 
' ' 

bb~l Ll~~~1tu 2 m~n-r~/1?11~1-:Jb~m ~~m~~11~b·ihnu~'W1~?fJ1b?f~eJ 
' 

~PJ~eJ\91~-:Jbb tJ~'l ~~eJ~nu~eJtJVI1J1~'W 1 ~~~ bBtJ\91 b ~mJB'ln'Wb~~\9l~'W5~-:JiJ 
' 

-v'W1\9lb~fl\?lfl~'l1 tJ1 'W~'W~mn'W 1 u v111 ~b~~\911~-:JeJn VI~.:J-:u1mr'W~\91J11 ~~'W 
bb~lvl1 f11~VIl1'Wb~~\9l~'W5~'l'U'Wbb U~'l fl~ 1 er n1 'Wmru~~eJ'l f11 ~ b\?1~ tJ~ fl~1 

' 
e1mU'Wbbm m~H1ifn\9lbbU~'l-vl1'lnum1~ml-ueJ'lbbU~'l (m~~ 4) b~eJ 
vl1~eJ'l11 rleJ'W 1 ~tJ b~~\9l~'W5Vl"Ue1 fl\?11~~eJ.:J~ b\?l~tJ~ 11 

' 

4.2 LLtlf:t~tlf:tn 1t~~~l'W~'W~ntJ~~~1ru 20-30 b~'W&ib~m (~11~ .. 
~ fl"/JeJ.:J fl1~ 1t~~~l'W~'WeJ ~ n'U~~'U'U~1 fl'UeJ'lVl"Ue1n~-:u~tJ~ fl) \?llfl~'W~'l11 

'U 'U 

tJ~~~1ru 7-1 o l'W v11m~tJfl~eJ'lbbU~'ltJ~n m1~fll1'lbbU~'ltJ~~~1ru 1.2-
" 

1.5 b~\?1~ m1~CJ1l1?11~~'W~tJ~n 1 'Wfi\9J~'Wm~~n~ 
" "I" 

m~~~mml11~~ ~\9lut1]·vn1 'Wb~eJ.:J'VeJ.:JJ1bb ~orr.:! hm 
m~bb ~~~~u1\91 b ·ihvhm~-ueJ.:J 1 ~rrw-ue1n1m 'W~~vi''U 

b U'Wm\9l~B'l1?itJ'W b ~Bu-ru~~vi''Um1~b U'Wm\91-~1 
'U 

~~vi'u~ b Vlm~?f~nuw"Ue1mb~~~"UiJ\91 Vl~eJB~1 u~~ 
~ 'U 

U'W 1?f~~VIirneJ'm1tJ~~~1tu 1-2 fl1~n-r~;m~1-:Jb 

\?11~?ffi1~~l1~eJ\9l~?f~'U~cl-ueJ.:J~'WU~~"UiJ\91~"1l~ 
' 'U 

1 ~?1J1 b?f~eJI?l~eJ\91~l~'lbblJ~.:JtJ~n ~~mr1~1u~ 
'U ' ' 

Q.J ~ i.l ~.at ~d Cl.l ~ Q.l~ 
Vl~'l':il1fl'W'W~\91\9ld~'W1 Vl~eJ'WTVle.J?f~f1'\J'W1VI~f1"1ll.fl 

H tJ~~~1ru 5-7 l'W rleJ'W~-:u~vhm~Ll~n~"Ue1n -u 
'U 

tJ~~Bn tJ~~~611?11 Vl~eJD~VIirn~~1'W"IJ'Ud'Wf11~~ 
'I 'I 'U 'I 

4.3 ':i::uuuf:tnm't::':i::f.l:::tlf:tn 1 'Wm~Ll~n 
.. .. 'U 

.::::11 I ~ .%~ I Q.l .c:t. ..:;9 Ql .c; 

bbm b\91 m bb~~ bbm~ 'Vl'l'W'V'WeJ ~ fl'U"ll'W\91"/JeJ.:JY-I"ll~fl 
'U 'U 

vhe1 n b ~'W m~tJ~mbl?l'l m1 ?11~1~t~Ll~n1~vY.:!~ 
'U 'U 

1\9ltJ 1 'W~l'l~~~'Wm~tJ~ m~uu bbmb~tJl tJfl~eJ.:Jbb 
I i.l I .c:::il 1 f 

~~VIl 1'l \?1 'W bb~ ~~~VIl1'l bbtld fld ~~ ~~ tJ~VI1'llJ1 f1 f1 

~eJ'W b ~eJ'l':il1n1 'W~l'l~~~'W?fm~mmPl~rn1l.l~ 
vi1-:J~l tJ 1 ~~m~~~'U1tJri1 m 'Vlm mP11~~ ~ bb?f.:J bb 

bb U~'lU~fl b U'Wf11~~ltJUeJ'lrl'Wfl1~bb ~~~~'U1\9lb oV 
'U 



wunLianw(jwnounsB 
" 

~~1eJfl vl1fll~tJfl~B\Ibb LJ~\11 ~:iJ'U'U~~f111:Wfll1\l 
h1\911:WU~:W1tu'UB\I b:W~ ~VT'U5~'U~ nVi ~B\1 fll~b ~1~ 

' 
m~ 1~'V'l~1'U~'U~nLJ~~:w1ru 15-20 b"ll'U~b:wm 

'U Vl~\1~1 nJ'U 1~u tJ fl B n'Vl~Bu tJ'Vl~ n~?lm tJI'l1 ~ 
' ' 

b:Wt9l~ fl~flbfl~11 ~b-1J1fl'U~'U1 ~?IJ1b?I:WB 
' 

bbU~'~n~1~n1 'Umru~~B\Ifll~b(9l~tJ:wn~1 
bbUm'U11\Itl'Ufl11:WCJ11'UB\IbbD~\I (m~~ 4) b~B 

mwa 4 U1.hNl'W7::mf7Nn 

1~'V'l~1'U~'U~ntJ~~:w1ru 20-30 b"ll'U~b:Wt9l~ (m1:w 

B~nm~um1nouB\I~'U~ n~~~tJ~ n) m n~'U~\1 H 
~ ~ 

n~tJn~B\IbbU~\ItJ~n m1:wn1'1\l bb tJ~\ILJ~~:w1ru 1.2-
~ 

ns8 

.. 

1.5 b:Wt9l~ m1:w CJ11t9l1:W~'U~LJ~ n 1 'U~~eJ'Um~tJn~m bb LJ~\11 ~~\1 b ~B1 ~:iJ 
m~~~'U1ml11~~ ~~th1J'Vl11 'Ub~B\I'UB,nl1 bb-ci-u'\11 'Ubb LJ~\I~'U~fl 'li1tJDB\Ifl'U 

m~bb~~~~u1~b-1J1vhmtJ'UB\11 ~fl~'U~n1m 'U~~Iilu'Vl~\11 'Umru~~u-J1~'U 
bU'Um~~B\11~\J'U b~BLJ1'u~~tilum1:WbU'Um~-~1\l (pH) 'UB\I~'U1 ~BtJ1 'U 

~ ~ 

~~til'U~b'Vl:W1~?1:Wfl'U~'U~flbb~~~'U{j~ 'Vl~BBtJ1'U~~til'U 5.5 - 6.5 'Vl~\1~1fl 
~ 

J'U1~utJ'Vl~n5t9l~1LJ~~mru 1-2 n1~n1':w/t9l1~1\lb:Wt9l~ LJ1'u~~'Vl~m~:w 1~ 
' 

t9l1:wMn~ m1:w B ~:w?l:wu~ruouB\1 ~'U bb~ ~'U-D ~~'U~LJ ~ n i5l~ ~B\I'Vll1'Uu tJ 
, 'U 'U , 

1 ~?1J1 b?I:WBt9l~B~~1~\I bb LJ~\ILJ~n fl~n bfl~ 1u tJ'Vl~n1 ~ ~?l:w b -if 1 nu~'U 
~ ' ' 

'Vl~\1~1nJ'U~~~1ml1 'Vl~ml1~~?1:wnutl1'V!~fl;g1m~ 1 ~~'U-ci:w~'U 'Vl~fl~\1 
' 

H LJ~~:w1ru 5-7 l''U riB'U~~~v11m~LJ~n~'U~n -1rBm~LJlju1ifi~B~B\11off 
UtJflBfl utJ:w~~t9l1 'Vl~BUtJ'Vl~n~~1'U'U'U1'Ufll~~BtJ?Immb~1bVhJ'U , , \1 , 

4.3 ca:::uu'\.J~mb~:::ca:::~:::'\.J~n 1 'Ufll~LJ~n~'U~ n-DtJ:wLJ~ n~\l~~uu v v 'lJ 'U 

bbm b~ m bb~ ~ bbm fi ~\ld~'UB ~ nu'U-D ~'U B\I~'U~ n~LJ~ n bb~ ~ n~ m~~LJ ~ n cu cu cu g I 'U cu 

~'U~n b-ci'U m~LJ~flbbt9l\lfld1 ?11:!Jl~~LJ~n1~~\I~~'U'Ubbmb~tl1bb~~bbmfi 
~ ~ ~ 

1~tJ 1 'U-ci1\lfl~eJ'Um~LJ~m~uu bbm b~tJ1 tJfl~B\Ibb LJ~\11 ~?I \I bb~~~~tJ~LJ~n "'I 'U cu 'IJ cu 

~~'Vll1\l ~'U bb~~~~'Vll1\l bbm m~:n~~ tJ ~1A1\I:!Jl n n'i1 m~LJ~ n bbt9l\l m11 'U n ~ 
~ "I~ 

~B'U b tiB\1~1 n1 'U-ci1\lfl~eJ'U?Im~mmP~:iJm1:W~'U?I\I til\IJ'Um~LJ~m~tJ~ "I'U 'U 'll 

1A1'1'1i1 tJ 1 ~:iJm~~~u1 tJ~1 m Vlm mP~1~~ :iJ bb?l\1 bb~~~B\11~~15\It9l~B~~\I 
bb LJ~\ILJ~ n b u'Um~'li1tJDB\In'Um~bb ~~~~'\J1~b-tr1v11m tJ'UB\Ib ~B1 ~fl1~Bn 

~ 

Vl1\I'Vl'l1\1~1tJ 

chl1n:'iiY8118~WRJU1n1Sifll:J~S IV~n 6, .. ,l.~ 15 ., 
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5. 1aons:uulJan ljUGWlj 
u 

ln1nu1:aunuan1wWunn 

~1tlfl1~b1tJ'W~:U1fl~f11Y1th 1 'U5~~lJ'IJ1~~ 
'U 

Yl'IJY1~~ru 1il'll'W~vh'l ~ ,Y'W ~1:WTW~'WeJ~~1lJnu 1 

bb~~:nt:.J~m~VlLJ 1 'UVl1'1b~eJn~~'~n'Ubb~~n'W 1~e1~1 
'U 

oJLJ~'Utl bb~1lJ9!1u;hth 1m 'U5'j'j:lJ'IJ1~1~~\JA11lJb' 

"tJeJ'Ib ~Abb:W~'I~mtl'IJ ~'I,Y'Wbfl~l'l'jfli~'lm~~~~~ 
'U 

1 ~bn~m1:wV!m nV!mtJ"tJeJ-:J'IJiJ~Yl'll~fl bb~~b~eJ 

b Vl:lJ1~~:w 1 'Ubb~~~~'U~ b ~eJ'I:U1fl1 'Ufl1'jt:.J~(Il'\il 
eJ'W~LJbb'jfl~ "tJeJ'Ibfl~l'l'jm1~bbn fl1'jbih~1mtJ'llJ 
~11 ~L.J~:w1rut:.J~t:.J~I'l bb~~ArumY1"tJeJ'It:.J~t:.J~(Il'lil'IJJ 

bfl~mm:Wm'j 1-ll~1.~bAffi ~mTUeJ'In'Wfh~~ 1 'jflbbl 

:w1 mb~~ 1lJt1 n1~ 6/i-:Jm~ bbm "tJu tuV!1~1tJi6~'~n~: 

L.JmtJ~1b ~~" :u~ 1~t:.J~1 'W"Ii1'1~~tJ~b ~mV!~'Ibvh,!u 
vn:w~m .WeJ-:J~1:W1fl~'W 1 'WeJ'W1fll'l b Y1~1~:u~~11 ~b1 

1 m~tJ\9)'j-:) ~'~:W~11'l1 'U'j~LJLJtJb'd~ ~11 ~bn~~1~~ 

eJ'U\91 ~1 tJ ~ e1 er t:.J~ \91 er LJ~1.n r1 ~1:w~'~ bfl~lJ~m1~~~ 
'U 'U 

t:.J~I'lYl'llB'WVJ16~eJ'~Vl~m~tJ'~m'j1i~1'jbA:W UeJ'~nl 
fh~'~1'1lYl'IJ ~'lii'W 1 'Wfl1~t:.J~I'lYl'llB'WVJ16 bflm'jml 

"tJmm~~fl~1~f11Y1bb1~~eJ:Wbb~~~mY1'1leJ'I~vvft· 
'lltJ~'IleJ'IYl'll~:u~L.J~ n1~ b Vl:W1~~:w nLJ~mY1 bb 1~~m 

'U 

~11 ~l'i''WYl'llb:U~qJb~LJ 11'l1~~ :Wm1:WVl'WVl1UhAbb' 

:u~ b tl'Um~~~ m~b deJ'II'i''W~~ bb~~ bbtlU'1JV!1~~ub VII 

:u~ b oll'1~1mtJI'i''WYl'll~:Wm1:weieJ'WbbeJ 1lJ~lJmru VI~ 
'U 



.. 

5. 1aons:uuuan (jUOW(j 
u 

1nlnul:aunuanlwWunna:anlwn8aaou 

~l CJ m~ b~m.J~"il1 n?lm'v'lth 1 'Wli~~lJ'lJ1&l~'v'ltJiJm1lJV!(;11 nV!m CJ'lJ e1..:1 
'U 

Vl'lJ'v'l~~ru 1il'lJiJ1?11'i1..:J1 ,!'W ?l1lJ1~tl~'WeJ~~ll.lfl'W 1~mJ1..:JbV!lJ1~?llJn(;ll.ln~'W 
bb(;l~i1t:mm~'VltJ 1 'W'Vl1..:Jb~eJn(;l~..:Jn'Wbb(;l~fl'W 1~eJ~1..:~1'im~eJ..:JbU'Wb 1m1!tJ~eJCJ 

'U 

11uw'Wtl bb1'11lJ'v'lu"ht:h 1m 'Wu~~lJ'lJ1&11~-rtJ m1l.l b~CJVl1 CJ"il1 nm~b -1rTvhm CJ 

'lJeJ..:J1 ~flbblJ(;l..:JI"i'mtl'lJ ~'I,!'Wbn~\9l~mi5..:~m~~l?1~~tJLJfl1~oJ(;lnYJ'lJt:rn 1 'Wbbtlm 
'U 'U 

1 '!Xbi11?1m1l.IV!mnV!m CJ'lJeJ..:J'lJiJ1?1Vl'lJt:r n bb(;l~ b~eJ n'lJtJ\?l'lJeJ..:JYl'lJt:rn 1 '!Xi1m1l.l 

bV!ll1~?~ll1 'Wbbl'i(;l~~'W~ b ~eJ..:J"il1n 1 'Wm~~~\91Yl'lJB'W'Vl~~ u 'lJV!1~~1A'lJ 
-5'W~'lm ~n 1 'lJeJ..:Jbn~\9l~m 1~bbn m~b-1r1vhmCJ'lJeJ..:J hflbblJ(;l..:JPl\9l~Vl'lJ G1..:~~(;1 

vh 1 '!XoJ~mru~(;l~~\91 bb(;l~flru.f11'v'l'lJeJ..:J ~(;1 ~~\91Yl'lJ(;11?1~1(;1..:J 1 'WeJ~\91~~1'WlJ1 
' 

bn~mmiJm~ 1-1J?~1~bflffi 'Wm~ueJ..:~nwl'1~1?11 ~flbb(;l~bblJ(;l..:JPl\9l~Vl'lJ1 'Wtl~lJ1ru 
'U 

lJ1 n bb(;l~ 1lJt~ n15 ~..:~m~ bbm 'lJU ruVl1 ~l CJ15~..:~ mh1db U'Wm~bbnu ruVl1~ 
'U v v 

tlmCJ?l1b Vl\91 "il~ 1~~(;11 'W"Iil..:J~~CJ~blmV!~'I bvl1,j'W bbl'i"il~i1~(;1Vh 1 '!Xbni?1DtUV!1 
' v 

\911lJI'ieJ b ~eJ..:JlJ1lJ1n~'W 1 'WeJ'W1fl\9l b 'v'l~1~"il~vh 1 '!Xbni?1'5'Wm1CJI'ieJ bn~mmt:r 
'U 

1m1?1CJm..:~ ~..:~iJ:ni\91 1 'W~~LJLJiJnP1 v'h1 '!Xbn\?1?~1~~~\91nl'i'1..:~1 'W~(;l~~\91 b u'U 
-5'Wm1CJI'ieJ t:r ~~\9lt:rtJ~1.nfl ~llJ~..:J bfll?1lJ(;l.f11l~l'ieJ~..:J bbd\?1~ eJlJ~lCJ 1 'Wfll~ 

'U 'U 

~~(9)Vl'lJB'W'Vl~~~eJ..:~Vl~m~CJ..:~m~1i?~1~bfli1 ueJ..:~n'Wrh~\?11 ~mbll(;l..:J ?~1~bfli1 
n1~1?1i''lJtl'lJ ~..:J,!'W 1 'Wfl1~~~\91Vl'lJB'W'Vl~~ bn~\9l~m~m1 '1Xm1l.I~1A'lJ 1 'Wb~eJ..:J 
'lJeJ..:Jm~Pin~1?l.f11'v'l bbd\?l~eJlJ bb(;l~?l.f11'v'l'lJeJ..:J~'Wffi 'IX~ b ~eJ"il~ 1~vhm~b~eJn 
'lJtJ\?l'lJeJ..:JVl'lJ~"il~oJ(;j n 1~ b VllJ1~?llJ ntJMn'v'l bbd\?l~eJlJ bb(;l~?l.f11'v'l'lJeJ..:J~'W~ b ~eJ 

'U 

vh1 'IX~'WVl'lJb"il~qJb&ltJ 1\91 1~~ i1m1l.I'Vl'W'Vl1'W 1 ~flbb(;l~bblJ(;l..:J1~b~lJl.l1n~'W ~..:~ 
"il~b U'Wfl1~~1?1fl1~bdm~'W~~bb(;l~ bbnDruV!1~~'WbV!\9l b~eJ..:J"il1n 1 ~flbb(;l~bblJ(;l..:J 

v ' 

"iJ ~ b -1r1v11m CJ~'WVl'lJ~iJ m1lJ Bel'W bbeJ1lJ?~lJLJ~ru Vl~el~'WYl'lJ~1lJ?~1lJ1~tioJ-rtJ 
'U 

c:hun:>1lt~ua:wruu1mslnt:J~s 1v~n s ...... t..~ 17 ,, 



l?l11 ~b -t'1nu~mvm 1~6i'mJ~~'WBci1~ ~'1,1'Wfl1b ';i1b~Bn'1JiJ~'1JB'I~'1J~'<il~'\.J!;1n 
~ ~ 

1~b'VI~1~~~tlU~.fl1~'1JB'I~'W~ 'VI~Bn1';i1-ff';i~tJ~'\.J!;1n ';i~UU'\.J!;1n~b'VI~1~~~ 
~ ~ 

'<il~vh1 ~~'W~'Ub'<il~rub&iu 1~ 1~~ 'li1tJ!;1~tJru'VI1b~tJ1tlU 1 ';iflbb!;1~bb~!;1'1~m~'1J 
v v ~ 

~'11~ vh1 ~~m';i1 i\J'<il~tJn1';i~~~'<il1nmtJ'WBm1BtJ bn'lj~';im~1m';it1~~~ 

~'1Jb'VI~1~\~ ';i1~vY'Ivh1 ~~'W'Vl'W 1 'Wn1';i~~~~1!;1'1 bbl?ifl1';i~'<il1';iru1(i'lfl11~ 
' 

bU'W 1 'IJ1~'1JB'I~'1Jbbl?i!;1~'1JiJ~~1tJl1 '<il~~1~1-;itl~~~bb!;1~~1'VIthtJ 1~'VI~B hj 1 'W 

bbl?i~~~'W~ 1~tJt11b81oUB~!;1~b~tldoUB'ItlU'1JtJ~~'1J ~.fl1'Wbb1~6i'B~ .niJmml"l 
~ ~ 

bb!;1~m1~~ B'ln1';i'1JB'I~m~~11 ij1~ 1 'Wn1';i~'<il1';iru1 1~ bbn'\.J~~1ruJ1eJ'W 
fl11~~'W bb'VI~'IJ1 fl11~B~~~~U';itU'1JB'I~'W bb!;1~fl11~tJtJ~ 1 'Wn1';iU~1.nfl 

' ~ 

'1JB'I~U~1.nfl1 'Ubb\?l!;1~~'W~~11 off'\.J';i~ neJU 1 'Wn1';i~'<iJ1';it\J1 
~ 

5.1 -a~utm1-atl~n.W"ll'V111'Lib1£J'LI 
'IJ • 

n1';i'\.J!;1 n~'1J'VI~'Wb1tJ'Wb U'W15m';i~'<il~'li1 tJ!;1~n1';ibb ~j';i~U1~'1JB'I1 ';ifl 
~ ' 

bb~!;1'1 ~ ~';j~'1J bb!;1~ b 1J 'W'\.J';i~ 1tJ'1Jt11 'W m ';i'\.J -ru'\.J';i 'IU1';i 'I~'W '11'1 m ~~ 
~ ' ' 

'\.J';i~~'Vl5m~m';i1i'\.J';i~1tJ'1JU'<il1n~'W~ 1~tJ~Vl~nm';ib~B'I~'W'1JB'In1';i'\.J!;1n 
~ 

"' d .<:::11 Q..l q 

~'1J'VI~'Wb1tJ'W ~'I'W 
' 

5.1.1 hltl~n.W"lle1n"lJiJ~b~£J1n'LI'VI'iB~-a~n~b~£J1n'L!&i~l?iB 
'IJ 'IJ 

~1~'LI~b~11 b ~B'I'<il1nm';i'\.J!;1n~'1JI?i1-:J'1JiJ~n'WV!~'Wb1tJ'W 1 'W~'W~'<il~'li1tJV!~n 
~ ' 

b~tl'ln1';i';i~U1~'1JB'I bflbb!;1~bb~!;1'11~ \?l1t1~ 1'1 b'li'W n1';iD!;1nbb~'ln11-
~ 

ti'1~nm1--t'111 'W~ ~'1Jbb';in~'\.J~n 1~bbn bb~'lm1 tJf:ll'V11~~u 1~bbn bl?i1bb~'l 
bb!;1~ hm1J1A'1'1 'VI~'I'<il1mnub~tl1~!;1~~~ bb~'lm1 '\.J!;1n~1~~1 tJti'1~nm1 

~ 

~Ul1bl?i1bb~'lbb!;1~1';im1J1A1'1hJ~1~1-;im•hv11mtJtY1~ntl11 b~B'I'<il1n 
1~1 'li~'1J~b U'U81'V11';i'1JB'Ibl?i1 bb~'l bb!;1~ 1~1 'li~'1J81~tJ'1JB'I1 ';ifl';i1J1A1'1 ~'I 
vh 1 ~b\?l1 bb~'l bb!;1~ 1 ';jfl';i1J1A1'1!;1~'\.J~~1rutieJtJ!;1'1 ';i1~vY'I~'1Jm~n!;1ti'1'1i1 tJ 

~ 

LJ-ru'\.J';i'IU1';i'I~'W~1tJ 'VI~'I'<il1mfiu~!;1~~~ti'1~n tl11'\.J!;1 n~1~~1 tJoU111 'W~ 
' ' ~ 

5.1.2 b~B ntl~n.W"ll~ijfl1111~B.:~m-a51~B1'VI1"abb~~ij-a~uu 
'IJ • 

18 ~..t ... mswa~wl18uns8 , . 

.. 

.c::l I 'U I .<::!1 I 

-a1n'VIbb~n~1·::Jn'U b'lJ'W bb~'lfl11 ~';i~UU';i1nbb~f1 

1-if 51~B1'VI1';i~B tJ'1 'W';i~ ~u~ n n~u~11-al '!Xb U9 ' ~ 

tY1~ntl11bU'W~'1Jm~n!;1tY1~1m';it1'1i1tJb~~'\.J~m 
~ 

bUY-11~51~ 1 'W 1~-;ib'<il'W 'VI~'I'<il1mnub~mtY1~mn 
' 

Vl~~b~~ ~'lb U'W~'1J~ih~uU';i1ntJBmb~1 'W';i~~\J 
mV!1';i~B~,~1~e:hww1~'W';i~~u~'W1 1~ "il~~ 
'VI~'WbitJ'W~b '\11~1~~~ '<il~'1htJvh1 ~~m';i~~ 1-ff51 ' ~ 

'1J1~51~81'VI1';ili1~1~Li1~'VI~'I 
' ' ' 

5.1.3 '\.J~noW"lJWa~n~5,;d'nHJ~1· ~ ~ ~ b~ 

bbUflYlb~tJh1"1fbUtJ~B~j1~bbUU~'I~1B1~tJtl'W 1~( 

~'1Jm~Q!;1tY1 bb!;1~h1"1fbUtJ~mm';im'\.J~tJ'Wtl1"1fh 
qtJ 1 'W 1~';ib'<il'W 1~ ~'l'li1tJ'\.J-ru'\.J';i'IU1';i'I~'W 'li1m~ll 

' ' 
~'W 1~mu~1~Bci1'1~'1'1i1m ~~'\.J~~1ru51(?11 'Wb(?)';ib' 

' 

" . 
~1'1J'J'IJfl~·:l'vhJ~~ 

1 2 3 

1 ~~ oU11l~~ ~~fl :W~b~fl c 

bbl'l~f111 c 

2 

3 

4 

c:hun3~tlllet:w~u1n 



~~;'Ue:Jt.J1~ ~-:JJw;i'1b'i1b~Bn'IJ~(;J'tle:J-:JYl'll~"il~tJ~n 'IJ 'IJ 

J" .d ~ 1"' "' 'W'U'Vl Vl'ie:Jfn'i 'll'i~t.J~tJ~n 'i~'\J'\JU~f1'VlbVI~1~?1~ 
'IJ 'IJ 

, 1~~ -d1t.J~(;luruVI1b~cnn'Ul'iflbb~~bb~~-:J~mYl'll 
v 'IJ 

lfl1'j(:.J~\91"il1f1i11t.J'U~f1iie:Jt.J bf1~(91'jf1'i?\1~1'jt1{;.J~(91 

~~'U'Vl'U 1 'Ufn'j(:..J~\91~1~-:J bb~fl1'i'W"il1'itu1tl-:Jfl11~ 
' 

(;l~'dt.ll1 "il~?l1m'it1t:-J~\91bb~~~1VItl1t.J 1~VI~e:J 1~ 1 'U 
d .c::::rl il Q.l oQ. ..::!11 i.l oQ. 

~'Vlbnm'tlmn'\J'IJ'U(;l'V'l'IJ ?li11'V'lbb1(;J~e:J~ .fl~mrnl"l 

~i 1(;lln1-ll~1~ 1 'Urn'i'W"il1'iru1 1~bbnu~~~rutl1~'U 
e:J(;l:w?l:wmru'tlm~'U bb~~m1~~t.J~ 1 'Ufl1'i'U~1.flfl 

' 'IJ 

:w11-llu'i~f1B'\J 1 'Ufl1'i'W"il1'itu1 

~nvhJ'VI~'Ub1fl'U 
I~ ' 

~ .. t.J'Ub~'Ui5m'i~"il~-1i1t.J~(;lfl1'ibb'V'l~'i~'\J1(;1'tle:J-:J 1 ~fl 

th~ 1t.~'ll't11 'U m 'iu -r'\Ju 'i -:JD1 'i -:J ~'U 'lh m 'W ~ 
' ' 

-t.J'IJ't1"il1f1~'U~ 1(;Jt.JijVI~f1fl1'ib~e:J-:J~'U'tle:J-:Jfl1'iU~n 
'IJ 

dl Q.l ~ .c::ll Q.l .r:=i .c:t Q.l .:::::., I 

__ nwtJ~n"ll'U~b~f.I'Jn'U'VI':iB~':i~n6'lb~f.l1n'U~~~B 
'IJ 'IJ 

'iU~nYl'll~1-:J'IJ~(;l tl'UVI~'Ubi t.J'U 1 'U~'U~"il~-d1 t.JVI~ n 
'IJ ' 

bb~~bb:W~-:J1~ {9)1e:J~1-:J b-d'U m'iu~mb\91-:Jm1-
" 

:'in~u~n 1~bbn bb\91-:Jm1 uruVI1~'V'l'U1~bbn b~1bb\91-:J 
'IJ v 

mn'\Jb~mt:-J~t:-J~\91bb\91-:Jm1 tJ~n\911~~1t.Jtt1~nm1 
'IJ 

J1A1-:J1~?11:W1'im-if1vhmt.J51~nm1 btie:J-:J"il1f1 

-:Jb~1bb\91~ bb~~ 1~1-d-vl'llm~t.J'tle:J~ 1 'ifl'i1tl1A1-:J ~-:J 
::1A1-:J~(;]U~~1ruiie:Jt.J~-:J 'i1~~-:JYl'llm~n~51-d1t.J 

'IJ 

~-:J"iJ1mn'\J{;,J~(:.J~(915'd~nm1u~n\911~~1t.J-1i'111 'V'j(;l 
'IJ 

rm.J6'ln.W"ll~ijrl11~~e~.:~m':i51~m'V11':iU6'l~ii'a~uu 
'IJ ' 

sri 

.. 

d I Q.J I .<:::!1 I i.J 

'i1n'VIU~MI1.:1f1'U b'IJ'U bb\91-:Jf111 ~'i~'\J'\J'i1f1bbt:-Jf111-:J bb~~t.J11 ?11~1'itWl(;l 
'IJ 

1iu1\91tl1VI1'i~mi1 'U'i~~'\J~nn~'Um1'1l1 .Xb u 'UU'i~ 1t.J'll'U1vi'1 'U'tlru~~ 
' 'IJ 

tt1~nt.J11 b U'UYl'llm~n~51?11~1'it1-d1t.J b ~~tJ~mruu1\91tl1VI1'i 1 'IX~'U 1~ 1(;lt.J 
'IJ ' 

bU'V'l1~51\911 'U 1mb"il'U V1~-:J"il1mn'Ub~t.J1tt1~nm1u~nm~~1t.J-1i'111 'V'l(;l1 'U 
' 'IJ 

Vl~~b~~ ~-:JbU'UYl'IJ~ij'i~'\J'\J'i1n~mmt:-J1 'U'i~~'\J~1~'U ?11~1'it1(;1(;11 iu1\91 
' 'IJ ' 

mVI1 'i~ B d \911~ ~1VItJ 1~'U'i~ ~'\J ~'U 6"1 1vi' "il~ b ~'U11 f11'i b~ eJ ntJ~ nYl'IJ 
" I " 

VI~'Ubit.J'U~b VIm~?!~ "iJ~-d'dt.JVll 1 '\Xijfl1'j(;l(;l1 -ifu1\91e:J1VI1'i 1~~ Vll 1 '\X~'U 1~ 
' 'IJ ' 

'tJ1(;151\91e:J1VI1'i51\911(;151\91VI~-:J 
' ' ' 

5.1.3 tJ6'lnoW"ll~'i~n6'151~1~BVb'U':i~U'\J~';w btie:J-:J"il1nij 
'IJ 'IJ 'IJ 

bb'\JflVJ b~t.J 1 'i 161Jb ut.J~B~~1~bb '\J'\J~-:J'V'l1m~m1'U 1(;lt.J?I~1-:JU~~'i1f1VI~mf1~'U 
'IJ 

Yl'1Jm~n~tt1 bb~~ 1 'i 161JbUt.J~?I1~1'imtJ~t.J'Un16111 'U 1mb"il'U 1 'Umrnl"1~1bU'U 
'IJ 

ut.J 1 'U 1mb"il'U 1~ ~-:J-d1 t.Ju-r'\Ju'i-:JD1'i-:J~'U -d1m ~~tJ~~1tu51\91el1VI1'i 1 '!Xn'\J 
'I 'I 'I 'I 

~'U 1(;lmU'V'l1~B~1-:J~-:J-d1m ~~u~~1ruu1\911 'U 1mb"il'U 1 '!Xn'U~'U 
' 

~1':i1.:1VJ 1 {9)1e:J~1-:Jfl1'iU~nYl'IJVI~'Ubit.J'U 
'IJ ' 

2 1 3 I 4 5 
bLU~N~ 

~1'1J1'1Jf'lf.:~~tl~f1 

1 ~~ ollT:Jb~~ ~~n lJ~b~eJ I ~nr1~1!1 ~1'VIeJlJ 

bb\ll.:!f1l1 ~f1f11~'VIellJ 

2 oU11b~V1 ~~n lJ~b~eJ I ~nr1~ii1 ~1'VIeJlJ ~~ 

bb\ll.:!f1l1 ~f1f11V1'VIellJ 

3 ~~f1 lJ~b~eJ ~f1fl~ii'1 ~1'VIellJ ~~ oll11b~V1 

bb\ll.:!f1l1 I ~f1f11V1'VIell.l 

4 ~f11'1~1!1 1 ~~'VIellJ 1 ~~ oll11b~V1 ~~f1 lJ~b~eJ 

~f1f11V1'VIellJ bb\ll.:!f1l1 

cllUn"5Q811Cl~WruU101Sinl:fVJS IVVlrl 6 ... ~~ 19 ., 



.. 

5.2. ~::uum~tlflnW'ti~111LLfi::W'tiLLtij1J 
" 

flTH ~l.Jfld1l.JVi6nflVi6ntJ'tleJ-:J"1Jtl~y;"/J~tJ~n1 'W~'W~ ~1tJfl1~U~fl 
~ ~ 

v;"ll~fl~'dl.Jtl'WVimtJ"lltl~ 1 'W~'W~ (m~~ 5) ~-:~?h~ty'WeJmVii'1mnn~n~11 
l.J1bb~'d~~eJ-:~rhu-:~~-:~ 1~bbri 15tJnu~ m~L11~-:~~n~1fl1~bnub~tJ'dbb~~mtJ 

:'..I ' ' 

btl'Ub~tJ'd b ~~1~~~~1~ "1 b Vi~1db tl'W~~;;11~ty~-;u~~eJ~iJm~Pin~1Vi1-rrm.J~ 
1 Vf~~m ~eJ 1~v111 VfiJ.rreJ~1n~ 1 'Wb~eJ~'tleJ~m~ 1 V!J1 m~fh~'~1"1ly;"ll bb~~m~ 
bnu b~tJ'de..J~e..J~\?1 ~'deJ ~1~m~u~ nv;"/J~fl~'dl.Jtl'W 1~bbri m~u~nv;"/J~ nmtJ 

~ ~ ' 
~'W bb"'!l.J~~Vil1~bbtn'tleJ~y;"ll~nmtJm1 b'li'W m~tJ~nn~Vi~1'\.J~ n~Vi~1~eJn 

' ~ 
Q.J ..:;:,j iJ Q.J ~ I Q.J I iJ' iJ 

e..Jflfl1~'tl11'\.J~ i~i bb"'!l.J~1tJe..JfleJ1tJ?l'W b"ll'W e..Jnm~~eJ~b\?1 m1~1?1-:J bb~~ 
' ' 

A~LJ1 ~~';u1flfl1~'Vl~~eJ~U~flfl~Vi~1'\.J~~'W'Vl1~ 1 1 ~ bb"'!l.J~1tJ~flA~LJ1 ~'U 
~ 

l1?l1l.J1~(;11~e..J~e..J~\?1fl~Vi~1tJ~ 3,29o rn~n~l.J/l ~ bb~~ 1~e..J~e..J~\?1~flA~LJ'1 
491 fl1~fl~l.JJl ~ (?11~ bb~~Atu~,254 7) 

m~b~eJn"lJtl~bb~~tJ~~b.n'Vl'tleJ~y;"/J~-;u~tJ~n~'dl.Jn'W m~~-;u1~ru1~~ 
~ 

~d IV I i.l ~ 
eJ1tJbfl'UbfltJ1 ~~'U'U~1fl ~fl~tu~'Vl~~~l.J A11l.J\?1eJ~fl1To11?1eJ1Vi1~ 'W1 

' ' ' 
bb?l~ bb~~ A11l.J'Vl'W'Vl1'W~ eJfld1l.J bb Vf~ bb~-:J'tleJ~v;"llbb~~~"ll11~~-;un111J1'\.J~ n 

-;u~~eJ~iJm~Pin~1vi'1m11J b .rr11-;u 1 Vf~ b ~~1~e..J~m~'Vl'U'tleJ~y;"llbb~~~"ll11~~ 
-;u~iJ~eJn'Wbb~~n'WtT'W m-;u-;u~btl'W 1 u1 'W~n~ru~'UeJ~m~bb'll~-rr'W bb 'Vl'W~';u~ 
b tl'Wm~~~ b?l~l.J~~n'Wbb~~n'W 1~ -;u1m Vil?lfl1~ru1 'WeJ~I?l~'Ul1 "1l11?l1'W~~ b~l.J 

' 
-;u~iJtJ~~?l'U m~ru'UeJ~ fl1~~ ~ ~~'U'Ud1~~ b '1i'W fl1 ~tJ~ fl'v'il.J1 fl~~iJ~1 ~'W?l~ 

~ ~ 

'Vl'i~~l.Jb~fleJ~1'W~~~'U?l~?l~'tleJ~~~'U'Uy;"/J b~1~ 'Vlb'1tJ'W iJ~A~ mNfleJ~ 
'I 'U 'U , , , 

-;u~btl'Wv;"ll1'W~~~unm~ v;"lJ~iJbmbm~~'Wy;"ll~'W"l b'li'W ~~ ~~n1'VltJ ~tJ~ 
ntJ~n1 Vlbfl1~~~ nu~'WVil.J1 fl 1 'W~~~'U~1~~mA1~U~fly;"/J~1fl~~eJ~ m~ 

~ ~ 

bb?l~bb~~LJeJtJ b'li'W m~11'W ~eJmb~~ d1 '1i1 m~"ll1tJ bb~~1'Wu~nru~ 
~'Wbbu~U~fl~flfl~ ~fl'v'i'W1l.J ~1-:1"] btl'W~'W ~~fl1~?l~1~A11l.JVi6nflVi6ntJ 

~ ~ 

mtJ 1 'W?l'd'W 1iie..J~tT'WiJeJ ~VimmtJ bb uu bfl~l?l~m~eJ~Pin~1 bb~~ b~eJn"/Jtl~ 
~ ~ 

20 ~J ..... msw8~w?58unsti , . 

tJ~~ btJ"1Jt1"UeJ~m~tJ~nv;"/J~flVimnVim 
~ 

Vil.J'Wbi tJ'W bb~~ n1~Ei'1 tJ~tJ~nmtJ 1 'W~'Wffi ' ~ 

Vi6nfl'v'im tJ'tlm"/J<Q~v;"/J-;u~v\'11 Vlbn~A11l.JVI 

bb~~~l?1~5~~l.J"/J1~~muAl.J~mv;"ll1 Vf-ew1 'W'i~ 
'U , 'lJ 'U 

b~ tJd tl'UA11l.J?ll.J~~~ bfl~~'W 1 'W?l.f11~th 
' 

511?1eJ1Vi1~1'W~'W1~eJ~1~iJtJ~~~'Vl5.f11~ 
' .., 

d I ..::1 .c::IV I iJ q 

b ~ tJ-:!eJ tJ1~ b~ tJ'd 'WeJfl';u1fl'WtJ-:!"1J'dtJA~l.JVi'W1~'W 
' 

ue:~~n'Wfl1~"1l~~1-:~Yr~'VlmtJ'tleJ-:JVitJ1~'W 1m·n 

e:J'W1fl~~'W '1l1tJvl11 VfiJ-;u~'W'Vl1~~iJtJ~~ btJ'tJ~b 
' ' 

~~~'W'Vl'W 1 'Wfl1~e..J~\?1 ~1l.J~~~~fld1l.Jb~tJ~1 'Wb~ 
' 



n. 
W~1~QM8~ 1 LJ~Q.~LJ~f1~LLJ ~@~1 L~LJ~ 

~Lt,lL~~~11 ~~l':l~l':lt'@fl.t'@~m tt--8~1 rtLlt,l~~t'-,0>rtl~ ~~l':l~LLJI'b t l'blAI'b~~~ I I I fl 

8lfl>G~~fu~L~~~~11 l'b~rt~ 1P,rl.81 ~~f1~~~~lAI'b~~~~ t L!fb8lp. l'b~fbllkn@ I fl I I 

~LUI'bf; 1 l'b~t'@fl.l'b~rt~rtLlt,lL~l.lk l'b~L,Cbllbt'@fl.8 L~lA&-~t'L~~Q.~Llll'b1J&-G(J> 
" 

llo~Q.~t'@fl.t'@~ m t LllbfuQ.~~ l'b~L,Cbilbrt~t,l8lfl>t'Q~LlL~l.J@I'b l8~1 &--L~@t'-8 ~ 1 
' " n. ' 

Q,~LJ ~f1~LLJ~8 t,l1 ~rt~1 LJL~I'b~LJLrtM.LU'£lA~~~f1~&-L~ @~l n,~n, t~LIIbL@~LQ 
' " 

' ~mm~~~ t ~LLJ ~~ t L!Jb ~LQ.rt~~QL~M.LU'~I'b t 11,~~\,!1 ~~~rt~rtLlt,l[b1JW ~1 
' " ' n. n. b n. 

l'bfl-1~l ~Ln,~~~Ll.J~\,!1 rtt~n,~~~n, 18@~ tllo~~~~rtt,l[blt,l~~LQ.rt~~Q~~~~~11 
n. 

Q.~~~~t'~rt11 ~QQ.&'@ fl.8 L~ilbl.J L~ilbrtLlt,l ~\,!1~ t L!fb~ ~Q,~~Qllot'@fl.8 L~ilbl.J L~ilb 

rtLlt,l~@~1 l'b~~\,!1~ t~LQ.rt~~Qt'LlA~~rt~rtLlt,lt'Lk~~Ll.Jt'@fl.l'bL~I'b t ~1':1~~~ 
' " n. ' 

rt~~Lrtilb 1 ~n,n,~~t'@fl.~rll~LJ~I'b wn~n, t 8LU'l.J~f1~8 L~~LLJ~~11 11,8 ~ mrtllb 
I I f'l I 

n. n. 
lJ ~Q,~LJ ~f1~LLJ l'b1J rtl~~Qllo8 L~ilbl.J L~ilbl.J ~Q,~LJ ~f1~LLJ t'@fl.P,llo81 ~~f1 

n. 
~11,~~~~11 t'@fl.tvi.LU'~[b,Vrt~~Lrtllb 1~ t U~f1~~~Q.~&'@fl. 
' " ' 

n. n. 
~l'bQ.l.J@~1~~11L~l.J~t'@~W~~~LJ1 [brb11f1~8L~ItWGr '0 ~ p ITi I F= 

8L~ilbl.JL~IIbrtLlt,lt'L~~~Ll.Jt'lls 11,~11,!}1 ~t'L~ rtLI'b1!1.U flj F 1"5 ~ I 

~mu&n.nt~m1 8Lllo~W Lflo r-~1 t-~mm~ nLt-~~ 

~Ll.Jt'@~~l.Jltv\,Q.~LJ~f1~lt,lLrtt'~L~n,~~~i\, t ULrtllbi\,, 
' ' 

~f1~ 8lAlU&M. ~tv\, l'bfl-1 ~n,~Q,~I'b~~LU1Lm~~Q,~ N, 
b .. lo n. 

t-@Ut'@~ ~t,lt',lb l'b8~1lA ~L&--1 Q.~n,n,~~t'@fl.~~t'~~ 

t-~n~L~~t-~ULrtli1.U~f1~LU np.1 ~~l_?n,n,~~~~~LUI 

rt~1&-~l'bl~lLQ. L~[btv\,~~@11, 1.,rll~LU~Ii1. 1UL~ ~ll'b,V~~1' 
" 

~~~nlA 11 l'b]o&-flo 11~LUt-@fl.~m~u~n trt t nr; 1~~~LG 

~~Qllo~~~11Q.~t'@fl.[blA~W~I':l~L~M. 1 ~~ t ~tL~11bL~ 

U~f1LI'tL!\~~~~Qllo~~~11 Q.~&'-@fl.t'-~11 &'-~ 11 rtLlt,l@~ 

Ll'b ~LIIbL@~LQ~LU&'@~rtLlt,l rtM,t-~lA~rLl~U~ UL 0 f'Ti I fb 

" N3Lrll~L~M.~lt,l l'bl.JrtlW~f1~~lAQ.M.t'@fl.lAU'1~~fb~ p '=" 1'1:1 I F' Pi' 

(L 17S"z' ~rut,l~~11 

L,Cb~t,lU~~~I':l~l':l~p~11 ~Vrtkll~l\:! 06z'£ ~fbL~Ii1. 
n. 

n,M, L,Cb~t,lU~8l~rtl/s11 ~ t 1 ~~lAI'b~~f1L~ilb~UU~fb~U 

~~11 &-~t'LW ~1&'-@.(g~LUUI':l l'bllo1 l'b~~L@UI':l8l~lb!ll 1'5 (fj 1 fbi~ fbiTi 

n. ' 
LJ@~L~ilb~U ~f1L~ilb~UU~f1~LU l'bfl-1lL88L@U~Q,~~ 
lo I 1\ I fb 

8L@U~Q.~LJ~f1~LU ~11~1 l'b,Vrtl~U~Q.~U~fb~LU&'L 

~LU~~11 Q,~Q,~~~L1J~LU L!\~ t~Ll.Jt'@fl.t'@~mt ~,VL~ 
" ' 

~it@fl.LilbL~l.J~~Ll.Jrtt'@~~~lAfut,lL~t'~l'b!} mL~ilb 1 ~ fTi p p:;r ITi f' rb 0 ;=" 'Pft' I 

~L@~~11WLJ1n.U1~LUL~U~&-tLn.~LU ~n.U[bQl U11~ F 'P fb 0 tVb o;;:r p;;.o~ I " 

lL~l.JlALJL~@I'bilb 1U@I'bfut,jL~t'~ (<; lAM.LU') lAi\,tv\.i\,~ 'F' ~ fbO;c=" F' F,f 

LJ~f1~LU8l~ ~n,~n, t LJ~f1~ll.~~Qll.t'@fl.8L~Ii1.UL 
' " ' 1\ 

11JG,,Q.M.::ij,,l1ttP.M.U~ 
.. ' .. 



~'U~'Vllf11'Hf1~\9l'H~€l~ €l'lf11~'LJ'rUb tJ~ 
B'U'Vl16~eJ'I1-ffnmtl1'ubtl~CJ'U 12 b~eJ'U 
1~t:-J~ ~"IJ~'U~'U 1-ffb1m 1-ffnmtl1'ubtl~CJ'U 18 

1 'Uf11ru~vr'l~f11'1'1hJ1t?i'~1 biJ'Um~ m:v 1t?i'1'u 

tl1'ub tl~ CJ'U ~'~d~'U€l~nuV1mr~iJ:v'lJ€l'l~1.hCJ 
'lJ ' 

~€!~ 1 'U~~w-J1'1'1i1'1tl1'u b tl~CJ'USit'~1t?i'tJ~u~\911 
~ o<:::il cs' d 0 V I 

eJ'U'Vl ~ CJ mll~~ CJ~ b 1 m'Vl m ~'U V1 Vl'l n~ 11 

B'U'Vl16~~CJ~tl1'u b tl~CJ'U 



.. 

6. s:E:J:I8En1un1SUSUIIJBE:JU 

~'U~vllnl1bn~\911b~e:J~e:J\Inl1tH'UbU~t.JWJle.J~\91\9llll1~UUbn~\911 
B'U'Vl~6~e:J\11oVb1mu-rubtJ~t.J'U 12 b~e:J'U ~l'VI-ru~'llirmbl:1~~'ll~lll:1n ~l'VI-ru 

' 
Hie-.~1:1 ~'ll~'U~'U 1-ffnm 1-vnmu-rubtJ~t.J'U 18 b~e:J'U bb~~'U~bu~1VI~ Vl~e:J 
1'Umru~~\11n~l\11~1~~hbiJ'Um1 m~1~-rum1t.Jnbi''U1~~e:J'Iih~t.J~b1m 
u-ru b tJ~ t.J'U ~\I.Q'~'Ue:J ~ tlU~1:1 t.JViiJ~'lJe:J\I'VIoJ'"J t.J-ru 1e:J\I e-.1~\91 e-.1 1:1VI~e:J e.J~t9l.fltusv'J 

" ' 
~ eJ t.J 1 'U1~VIll\l'li1\IU-ru b tJ~ t.J'U~\11~tJ nu~ \9lllllll m:Ol'U bbl:1~15m1 bn~m " ~ ~ 
Q. ..:;:111$' dO Q.J I o<::i I ..::::., ~ Q. Q..l ({ 

e:J'U'Vl1t.J mll1~t.J~ b 1m'Vlm'VI'U~~\Inm1 b 1t.Jmle.JI:1\9le.JI:1VI1e:Je.JI:1\91.fltu"Vl 

B'U'Vl~61~t.J~u-ru b tJ~t.J'U 

chl1n"5Q81JCl:WAJUlnlSIOL:lVIS IVVIrl 6,el,l~ 23 ., 



7. nlSUSUUS\1LhS\1ClU , , 

u-ruth~U1'a~~'U1~ijfl11~B~~~~u'aru~'U~B11bU' 
q q 'I '0 

v'hm'a~~\91 b.vlvvh1~V'l-u1~-ru51\91B1'V11'aB~1~fl';j'IJi • 

"' d Q Q q~QJ~ 

'U B n;il 1 n'U ~ 6\ ~ 6\\91 "U B ~ bn'l~!\91 ';iel'U'Vl ';itl tl~~ ';i~"U1 

1.n"U'U1 fl1';j~fl'a'Ut.i''J'U bb6\::~1~1';it1\11n1';i~~~ 1~B~1 
"' ' "' Q ~ ..c::t .c:t 0 cv .c::l 

'W"il1'aW1 fl'J1~B~~~~'IJ';iW "lJB~'W'U'Vl ~1'VI';i'U'Vl'l. 
• 'U 

~~u'arub~tJ5'a'a~"U1~ b "li'W~'U~'an~1~bb6\::\11m'aun 
'U • 

"' "' 
1 'Wn1';i~ ~\91V'i"UB'U'Vl ~~ "il ::~ ~ ~~'I!'U~~ fl'J';jb~emYl 

" I !JI I I 

~~'U';iWb 'Un'aWVi b~Bn 1~ ~1'VI-r'Uf'i'UViVi~'WiiR'J1~ 
" 

"il::~1n1'atl-rutl'a~U1';i~~'W1~ijfl11~v~~~~u'arub 
'i 'i 'i q,J 

b~'U b\91 bbii\::1~~6\~~\91~~-uB~~'UV'i"U ~1bU'U~v.:J\11n 
"llB~~'Ub~fl'aB'Ufliil~~'J'Utl'a::nvu..r~'VI~~ ~b~tiT'I • 
~'U ..r~'Vl1~~1'Ubflij (51\91B1'V11';i1'U~'U m1~bU'U • 
~1'U~hfl1'W (~~ij;1\91~1~~ b'U~'U) bb6\::'Vl1~~1'Wn1 

~11~~'W1tl~~ ~'J'U 61ft! b-vlv1~ijn1'a'a::'U1tJJ11~~ • 
ti~~1W~bf'itJ~'WB~Bn1';i'VI1tlb"il"lJB~~~ij;j1\91~eltl 

" 
"llB~'a1nV'i-u ~~1'Wm'atl-rutl'a~flru~~u~~~n~11 • • 
~~~15'111~~ fiv m'a1"1iilvB'W'Vl~~ bb6l::ilv~1m'Vl • • • 

ilt~B'U'Vl~~ Vl~1tJii-:~ tltJ~ii~1'W'th:meJubU'W' • • 
~~iJ~i\91 b'li'W tltJflvn tltJ'VIiln tltJ~'ll?l~ "llln~'ll 

' ' ' 
';i'd~il-:~vnnB'U'Vl~mn~~b U'W"lleJ-:Jb Vl~eJ~-:J"il1tl 1 ';i~~ 

.. 



9G ~, ... ;:g ~~hi S~AUISLULn~~~811f3~~UDL? 

f.~RU11bf.W!fbL~~@n,LI:'i:'f. 1 ULI!li:'(1G~!fb 1 1:'-@rl.!'bf;} 1 ~f.L~Gl~IA.!'b@UlM.i:'~lblf. 
" ' 

' ' ' rt~N~Ib~U~l~~~~@~!fb Q.~ULQ. ~~Q.~Gl[b U,tb!fbGl[b U@le!Gl[b !'b~ 1 ~~l/:~1:'~ 

' ' ULI!lLib~l~~~IA.!'b@f.L~!'bf;} 1fb@U~f.jb!'bl~~~Gl[b i:'~GlLib!fb ~~IA.rt~Gll} 

n~i11J1 Is t-L~MLU'll/:GliJ.::~n ~~IA.!'b~llGhl'l~LU B~ t-p!tbg~~~~ 
• • ~~tL!A~LUg~ rt~t-@l'l.lL~Ut-~~,CIJ1:~1'tll#~jb11klb~LUrttt-~ Jl.~UL~t-@1'1. 

"' ~lllLit'I.~LU::~nn~rtt~B~~~l/:~t'~t-@l'l.~lllLit1.~LU@~@Mt-Gl~1~1'tlLib~jb 

"' . !'b l!'b~!'b l..fl@~LUL@~ ~~t t.p.Glt.lb::~~LU~~ l @~ 1 GlR9 ne,~ t-~jb 1 11~~ l L!A 
" . 

~LU@~ rt~t-@I'I.MLU'GlLU!'bL~t-LIA.::~n (!'b~rttlst-L~~~~~t-~) MLU'l~!'bL~ 
• t-LIA. (rt~t-@l'l.t-L~~1Ui11J111Ll~ rt~!'bl~Lit'I.L@~Lg) ~~mL~t-LIA.t-~ 11~ 

" • • t-@l'l.~£l.lb~l'tl~l1~t-@~W~1~ ~1'1:1t1.t-~11@U::~jbrtl~l'1:~~11@~~~trt~t-@l'l. 
. . " 

•• ~£l.r1:~ru~t-~jb11klb~LUL!At-B~i11J 1L~ Jl.~rt~t-@1'1.~~~~1':1~1':1~l ::~11 ~1 11~1 

"' . "' ~e,~ L~!tl~I11'1:~1'1:~@1'1:Ll~~n~~~rt~11klt1.L~ ~tUB~1~~1UI11..1'tl~l11'1:~ 
I I I /1 I 

. "' 1'1:~@1'1:Ll~~n~~~rt~U@~1~l~t-~rt_ttt-~ t-~::~~~IA.rt~Jl.~~~I':1~LUI1l 
I I /15 f& 

. "' ~~ 1L~I'1:Ll~ f1:1t1.l UQ. 1UI1~LUL!A-::~11t-L~U~~rt~i1fl.1 ~LJl.l'1:~~gfl~l,l'tl~l11'1:~ 
. " . "' . 1'1:~@1'1:Ll~I'1:11~1A.IA.I1MI1~1t1.L~ IA.i1Mt-@l'l.l'tl~I11'1:~1'1:~@1'1:Ll~LI'tl~L~M F::7 'C7J;:::7110' J;:7 l'tl 0 110' ..,. p 'C7 

I I /1 I /1 
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b'li'W mn~~mJ'UeJeJtJ (filter cake) 'Vl~m8th;h.J bU'U~'U (m~l11m1-1i1'W 

n1~~~~~~B'U'Vl~6b~~~~n1~~u~~~~~~~Du~~1~~1~~~1'U) 
V1111~VI~fl~~~U8B'U'Vl~6 ~~ fl1~~~u~~~~~U~'V11~fl1Wl1'W 1~bbn 

' ' 
fll~'Vll 1 ~~'U 1 ~~~ ~1'U "IJ8 1 ~l51~mVI1~~~fl~'U-rr1~fl~Ufl1'Ubb!;l~~~~r;,~ 

' ' ' 
~~l51 ~mVI1~VI~ fl bb!;l~~!;ll51~VI~~l51 ~ mVI1~ b~~~ bb\?J ~1'U 1 VltU ~~:iJu1~ 

, 'I 'I 'I v " 

BlV11~VI~fl~ 81 'U~~~1tu~1 bfl~~~m~1 b U'U~ ~~1m 'U~~~1 rufi~'U-rr1~~~ 
~ ~ 

mn b~~bibbl?itl8B'W'Vl~6b~8~~iJ~b~811~8hJi1m~1~~1wl'utlmr1i1 bb!;l~ 
' ' 

V1111~~~1A'ru~1flBfl~~~fl1~VI~~ n~~vh 1 ~~'Wi1B'W'Vl~81~m ~~~1n~'W 
~ ' 

Vi'IJ1~"!lel-!IB'U'Vl~t:vr~t;lt 'U~'U vh 1 ~bn~m~b ~~ 8'Ubb ~;;,~ 3 ~~~ m~ 
' 

1. n11bU~t:J'UbbU~N'Vl1-!lfl1t:J.f11'W"!!B.:J~'U 1~8'li18'Vll 1 ~~'U 1 ~~~ 
'W~'U mml"l1'W~'U~1m'V11~~~mn J1hJ.U~ r;,~m~1VImJ1'1J~~VI111~'U bb!;l~ 

' 
'li18!;1~fl1~~ru b~8VI111~'U ~1~~~'li18'Vh 1 ~~~'U'Vl~6~'Wi1 fll~b~~ru b~u 1~ 

'tl v , v 

bbr;,~:Un~m~~l?imti~~ vh1 ~~1n~~b~~t1Jb&lu 1~1~~ vh1 ~~'WhJbbi.l'UViu 
bb!;l~~t!hH~'U 

2. n11bU~ti'Ubb U~-!I'V11-!Ibfli1"!JB.:J~'U ~~b U'Ufll~b ~~8'Ubb ~!;l~'V11~ 
~1'Ul51~BlVI1~bb!;l~m1~bU'Wm~~1~'1J~~~'U 1~8'li18b~~m1~~1m~t~1'W 

' 
m~bbr;,m~~8'Wu1~~~~~u1n (CEC) 1 ~bbn~'W B'W'Vl~8i'~t~'li1m~~m1~ 

' ' ' 
~1m~t11 'Ufl1~~~~VI1bb!;l~~r;,~~~~ m'i1~B1VI1~ 1 ~bbn~~ 'li18A1Ufl~VI~~ 

' ' 
r;,~m~r;,~m81~'1l~~bb~l51~U1~~\J~ 1 'U~'U b'li'W ~~;;,:iJi(~ (Al) bb!;l~bVI~fl (Fe) 

' ~ 

1~mu-w1~ 1 'U~'U~bU'Wm~~~ 'li1m~~m1~bU'U~~~ 18~'Ub~'IJ~~u1~mVI1~ 
' 

~~~~1A'ru b'li'W ~~~~~~~ (P) bb!;l~ 1~~u~if~ (Mo) Vl~~'li18!;1~fl1~t1fl~~~ 
~ ~ 

~~&]~ 1i''ll~~~'UflUl51~mVI1~~~U1~1'11 vh 1 ~~~U1l51~B1VI1~ 1 ~1·uhJ1~ 
' ' 

1~mu-w1~~~1-:J~-:Jb~~~'Wi1~m'WbU'Wm~~~ B'U'V1~8i'~t~'li18b~~8'Ubb~r;,-:J 
' 

'Vl11 ~l51~B1VI1~~~~81 'U~.f11'W~~~~1~1~t11111 m i~~~ 18~'Ub~ ' ~ 

.. 

3. flTHU~t:J'UbbU~-!I'V11-!I~"J.f11'W (fl1~ 
1 'W~'U) 1~8B'U'Vl~8i'~t~'li18m~~'Ufl1~v11-:J1'U VI~ 

' ' 
Vl~mr~1b~n~ 1'W~'U 'li1-:J~~w;l1-:J'Ilm'Um~~~8~ 

fl1~~;;,~~~ ~851~~1VI1~~~1 'U~'U~~'U bti~~~ 
' 

m~vi'1'1J~~~~'U'Vl~6 bb!;l~~~i1~1~ 1 'U~'U~~'U ~1 
' " q ..:;::, c;;,lcf tJ 

n1 wn-w bb!;l~'V11-:J bl"l~'llm~'U~'IJ'U~18 

r1ru~~u~'IJ~-:JB'W'Vl~8i'~t~~ bn~~'W 1 'W~'W~ 
' ' 

I ~ I d Q.J 

~m~~~~nr;,~nr;,'Ubb!;l~~m'U~~n'U~r;,~~mn ~ 

m~~m81'i'1'1J~-:Ji'~~B'U'Vl~6 VI~~~~~ 18~u~~~ 
' 

~~~'Wnu~iJ~bbr;,~~~mru'IJ~-:Ji'~~B'W'Vl~6bb~~~~b~ 
' 

~'U bbr;,~~ruVI.n:iJ'IJ~-:J~'U\?11-:J ~ b U'U~'U 
' ~ I 

7.1 tlt~Viai'n bU'Utl8B'W'Vl~6~iJ~VI~~ 1~~ . ' 
~~~~18m~~16v111~~'U ~u u~ ~~'U ~'Ubbth~ 
m~~15VI~n~~1-:J~~u~ru U8VI~n~i1flrum-w~~~ 

~ ' ' 
1 'Wfl1~~~~ bbr;,~e.l1'Wm~u1'Ufl1~~~8~m81~C~~ 

~n~ru~i.l~ ~8 'll1~~1nn'W1~~18 :n~ruVI.n:iJhJ~~ 
'I 'I 'I 'U \J 

1 'Ubb ~r;,-:J~~iJmb~~ 1~~;;,'/J~-:Jbfl~~~m~:Um 

1~bbn ~r;,~m ~;;,1nb-d~ ~;;,1ri1'li lmi'1bb~~~~f11 
'U 'I 'lJ 'U 'U 'tl 

~~iJflbb!;l~ 1~~;;,1~8~~-:J hJ1~eJ1'U'IJUd'Ufl1~VI~flbb' 

-wutlt1JV111 'Wb~~-:Jhibu'U1 ~~1~-rrm11VI'W~ 1 'Wmm· 

bb!;l~UruV11'1J~~b~~~1'1l~~~~~~1 ~1~fi-:J~~'U'VI~ 
~ ' 

'IJ~~bb~(;l-:J~bU'U~~~~~ ~1~~-:Jfl1~1~U8fl~fl~~~ I 
~ ' 

~~8~m8U81"l~fl~~ vi'11~bn~m1~~~'U bb~~:Urm 
' 

1i 'Yl11Vf~'Uu~nru-d'IJ1~1'W1~~b~'U :n~~m~'VIu 
m~b~~qjb&lu 1~ bb!;l~ bb~~-:Jmm~1 u b VI~~~ ~~~'U 



t(filter cake) Vl~mtJtJ1~l.l bU'U\~\J (fl1";i111m1-til'U 

B'lJBfl1";i~'U";iB-:I~B-:!Ul]u~ml.ll-11\?l";i~1'U) 

JtJBt!Vl~~ AB fl1";iU~'UtJ";i-:~~l.lu~V11-:ifl1tJm~ Hi'bbn , , 
~ ~tJ 1Vi'u1~Bl'Vl1";i~'llfiB'U-if1-:~fl";i'U~1'Ubb!;l~~l.l~!;l~ 
~':il&lu1\?I'Vl~Bu1\?\Bl'Vl1";ib~~l-l bb\91~1'U 1 'VlW':il~ilu11?1 

'I 'I 'I v 'I 

1ru~1 bfl~\?l";ifl";i~1bU'U~B-:J1m'UtJ~l-11tuflB'U-if1-:~~-:~ '\J 

~~b~tJ-:~'1lil~b~tJ1 1~tJ 1:Wilm"j 1~";i1l-ln'Utlmflil bb&l~ , 

[u'i~fl1"j'\ll~-:~ Mm!J11 Vi'~'UiJB'U~~tJi'~?~~b ~l-ll-11fl~'U 
.,~v1l'l~b'U~'U vh 1 vtbn~fl1";ibU~tJ'UbbtJm 3 U";i~fl1"j . , 

ttlbbU~'IV11'1fl,7Vfi1W'!leJ'I~'U 1~tJ'li1tJVh 1 vt~'U 1 tJ~-:~ 
eV11~~~m~ 1111:\J.U-:~ !;l~fl1";i 1 'Vl&'l'lh'UB-:!Vlt.h~'U bb&'l~ 

~1~'U 'i1l.l~-:i'li1tJVll 1 Vl~~'UVl~~~'Ui'Jfl1Wil~t1Jb~'U 11?1 

~-:~ vh 1 vt";i1fl~'llb~~t1Jb~'U 1~?~1~~ vh 1 vt~'U 1:W bbti'UVi'U 

IVtlbb U~'l\'11'1 bf"lii'lle:J'I~'U ~-:I b U'U fl1'"j b tJ~ tJ'Ubb U!;l-:!Vl1-:l 

r11l.JbUt!m~~1-:i'lJB-:i~'U 1~tJ'li1m Vll-lfl11l-1~1l-11";it~1 'U 

~"j~~mn (CEC) 1Vi'bbn~'U B'UVl~tJ11?1~'li1m~l.lm1lJ 
1bb&'l~U&'l~U~Btll51\?\Bl'\ll1";i 1 vtbbn~'ll 'li1tJfl1'Ufll-l'Vl~B , , 
bdu11?1'U1-:J'IltJ~ 1 'U~'U b'li'U e:J~!;lihil-1 (Al) bb!;l~b'Vl~fl (Fe) 

, '\J 

um~~~ 'li1m~l.lfl11l.lb U'UU";i~ 1tJ'Il'U'1~'llmu11?1Bl'Vl1";i , 

~yjB~~ (P) bb&'l~ 1l-l~'U~1il-l (Mo) 'Vl~B'li1tJ!;l~fl1";i~fl\?l~-:i 
1\?\Bl'VlW~'Il'U1-:1~1 vh1 Vl~'ll111u1\?\Bl'\ll1";i1 tJ1 m:\J1~ , , 

~B~'UiJ~m~bUt!m~~~ B'UVl~tJll?lt~'li1mtJ~tJ'UbbU!;l-:i , 
IBtJ1 tl~fl1~~~'1l~1l.J1";it\1111 tJ1-i]tJ";i~ 1tJ'Il'U'1~ 

'\J 

t15uns8 

.I.. 

~ 

3. fl1"jb u~~'Ubb u~.:~Vt1.:~~h.n1w (m";ib tJ~tJ'Ubb u!;l-:~'Ue:J-:~~-:~il:U11?1 
1 'U~'U) 1~ tJB'UVl~tJll?lt!'li1 tJ m~ ~'U fl1";iVll-:!1'U 'Vl~Bfl':il fl";i";il.i'lJB-:i':il~'UVl~~~'U , , , 
'Vl~B~I?Ilb~fl11 'U~'U 'li1-:J";i~'Vll1-:J'll'U1'Ufl1";i~e:JtJ~mtJ'llB-:J1~~B'UVl~~ vh1 Vi' 

m ";iU!;l ~tJ~ B tJu11?1B1'Vl1";i~'ll1 'U~'U~~'U b ti B-:!':il1 n n':il m";il-1~ bfl~':il1 n fl1"j , 
m~vh'lle:J-:J':il~'UVl~~ bb!;l~~-:~il:U1~?~1 'U~'U~~'U ";i1l.i~-:J'1hm111 Vi'~.n1~Vl1-:J , 

" d .c::t. Qd tl 

m w11~ bb!;l~Vl1-:J bfll.l'UB-:1 ~'U~'ll'U m t.1 

fltu~l-IU~'lJB-:!B'UVl~t.Ji'l?lt~~bn~~'U 1 'U~'U~-:~ 3 U";i~fl1"j.Q ':il~bn~~'U , , 

B~1-:~t:-J~l.Jfl!;ll-lfl~'Ubb!;l~\9lmtie:J-:~n'UI?I!;le:J~nm B~1-:~hn~?~1l-l eJ\?I";i1d-:~'lle:J-:~ 
fl1";i~mt.J~1'lJB-:il~~B'UVl~~ 'Vl~BU";i~ 1t.~'ll"L1~~~ hl'':i11flB'UVl~tJi'l?lt~1 'U~'U , , 
':iJ:;~'Un'U'IltJ~bb!;l~U~l-11tu'lJB-:il~~B'UVl~~bb!;l~~-:~bn~~Bl-l b'li'U tl1 ~~'UVl~~ , , 
~'U bb!;l~e:Jru'Vl.n~'Ue:J-:~~'U\911-:~ G1 b u'U~'U 

, " I 

1.1 tl~Vi~n bU'Utlt.JB'UVl~~'llil~'Vl~-:~ 1~':il1flm";i1111~~B'UVl~~l-11 , , , 

t:-J~I?I~1tJm";il-115vh1Vi'~'U ~'U 'U~ ~B'U ':il'UbbU";i~m~':il1mtJb~l-l bb!;l~~1'U 
'\J 

m";il-115Vl~ n B ~1-:i~l-1'\.J";iru tJ t.J'Vl~ n~ilflrum~~B-:i";i~'U'Il\1~1~ ~ B'UVl~~ffi -if 
'\.1 q 'I 'I 'I 

1 'Ufl1"jt:-J~I?I bb!;l~~1'Um:;'U1'Ufl1"j~e:Jt.J~mtJ 1~t.J~l.i'U";iru ':il'U 1~\ tle:Jtlt.J~il 
'\J , 

~n~ru~til-1 ~t.J 'll1~~1nn'U 1~~1t.J ilBru'Vl.nm:W~-:~n11Bru'Vl.n~'llB-:~mml"1 
'I , 'I 'U 'U , 't1 

1 'Ubb U!;l-:J~'Il~flbb!;l~ 1i!t:-J!;l'Ue:J-:J bfl~l?l";im~ilm";i 1.Uqm;J!;1~1?11'1lil~\911-:~ 1 

1~bbn l.l!;l~m l-1!;11nbtle:J l-1!;11n1'li l.l!;ll1bb!;l~l.l!;lm1t.J 1~t.J111l-111~1'Ubbu!;l-:~ 
'\J 'I 'U 'U 'IJ 'U 

~'ll~flbb!;l~ 1i!t:-J!;11~t.J\?I"j-:J 1:W1~~1'U'U'U1'Ufl1";i'\ll~flbb!;l~~B tJ~mt.JnB'U ~-:~':il:; 
~uu ru'Vl11 'Ub~B-:~ 1:W b tl'U 1 tJI?I1l-l-ifBn1'Vl'U~ 1 'Ul-11\?l";i~1'Um";it:-J~\?1~'1lB'UVl~~ 

v ~ 

bb!;l~otJru'Vl1'lJB-:Jbl-1~~1'1l~'ll~~~l-11 ";i1l.i~-:J':il~'UVl~~~vh 1 vtbn~ 1 "jfl bb!;l~ 1 'li v , 

'UB-:~ bbl-1!;1-:~~ b u'UPi'l?l";i~'/J ";i'dl-1~-:~m";i 1~t1 tJfle:J n~~!;l-:~ 1 'U~'U~~ bn~'U'U1'Ufl1";i 
'\J , 

~Bt.J~mt.Jtl tJfle:Jfl~~ vh 1 vtbn~m1l.l~B'U bb!;l~ilm";i~-:1 1 'U 1mb':il'U':il1fl~'U 1 tJ , 
1off vh 1 Vl~'U'U~b 1tud'U1~ 1 'U 1\?\";ib~'U il [:..J!;lfl";i~Vl'U\91 e:J~'Il vh 1 Vl~'ll'll~~fl 
fl1";ib ~~ru b~'U 11?1 bb!;l ~ bb~~-:~ B1 fl1";i 1 'U b 'Ill~ B-:J \?l-:~J'U 1 'U fl1";ibe:J1tl t.1 fle:J fl'Vl~B v , 

chJn"5V81JCI:WruU1fl1Sini:}VIS IVVIrl 6, .. ,l~ 27 ., 



.. 

:v~'W'Vl~~ fl1111~e:J'W 1 'W n e:J\IU EJVi~ n:v~"lh EJvhm EJfl1111\l e:J n'lJe:J\1 b11~ ~PJ1'11Vl'l1 
' ' 
:v~'W'Vl~~~vl11 ~bfl~Plb ';if! bb61~ 1 ~'lJe:J\1 bb1161\l~bU'W~I'1';1Vl'l1 b U'Wm';i(?]IPl'd\I:V';i'lJeJ\1 ' ~ 

1'11Vl'l1 bflbb1161\1~1'1';iVl'l1 -ci'dEJU';i~VicJ~PJ nm bb61~ bb ';i\I\11'W 1 'Wn1';1Ue:J\In'Wfh~~PJ 
~ 

1 ';ifl bb1161\l~mVl'l1bb61~1'11Vl'l1 ';1111~\1 b U'Wm';i"li1EJ611Plm11161ru b~EJ'1Je:J\It:.J61t:.J~\91 
~ ~ v 

~:v~bn~PJ~'W:V1nm';ib ·1hvhmEJ'1Je:J\Ib ';iflbb1161\1~1'1';1Vl'l1 
~ 

il~..[mh~ru~b~fl1"li'B-:~1'W"ll'U1tJn1-a'VhiJtJVI~n iJ(?]\Id 
Ql • 

1. f111116111~~"!JB.:i51 1'1B1Vi1'aL 'W161~~~6111tl'Ub vjB LoU'Vh nB-:1 • • • 
tltJVi~n Vi~e:Jei'm1~1'W~b VilJ1~6111'1Jmm1ueJ'U~fl 1 'W b\91Wil'W ( C/N) • 

b~fl\I:V1n'lJ'U'd'Wn1';1~flEJ61611EJl611Pl~bU'Wfl\I~U';i~ne:JubdeJ\II'i''W'1Jfl\lneJ\I 
' u EJVi~ nt'le:J\1 m ~ EJ n 1 wi' 1\11'W'1J fl\1 :v~'W'Vl~ ~Vim nVim EJ'IltJIPl b U'WVi~ n ~\IJ'W ' . 

m';i-d'd EJvh 1 ~il:v~'W'Vl~~~'Wfl~ mPi'EJ bb61~ b:V~ru b~'U 11'11~~1 'Wne:J\IU EJVi~ n 
'I 'U QJ q 

b U'W~\1~-d'd EJ'Vh 1 ~'1J'U'd'Wn1';i~ flEJ61!;11EJl611Pl1 'WnB\IU EJVi~ mn~PJ1~~~'W bb61~ 
' ' 

'(Jfl\I:V~'W'Vl~~ 1~bbn u1\91fl1Vi1';i~ilfl\l~tl';i~ne:Ju'1Je:J\Ifl11ue:J'Wbb61~ 1 'W b\91-;ib:V'W 
' ' 

b ~fl\I:V1 nA11ueJ'Wb U'W bb Vi~\I"W~\I\11'W bb61~ b U'W~'d'Wtl';i~ n e:J'U~'W~1'W'1Jfl\l m';i 
"' 

b ~fl\I:V1m U'W~1'WU';i~ne:Ju~G'11rl'f1J'1Jfl\lm';161~1\lb U';i~'W m~PJtJ'dfl~Bn bb61~ 
bfl'W 1'11~ ~\lb U'W~'d'WU';i~ ne:Ju~-ci'dEJ'Vh 1 ~:v~'W'Vl~~ b:V~rub~'U b\91bb61~vl1\11'W 1~ 

' v 

'W'Ul1el1'1';i1~'d'W'1Jfl\lfl11'Ufl'W~ f) 1 'W b\91';1 b:V'W~ b Vi111~6111~ f) n1';i b:V~qj 
b~'U 11'1'1Jfl\I:V~'W'Vl~~ilri1tl';1~111ru 30:1 :v~v111 ~'1J'U'l'Wfl1';i~fl EJ61mEJ 1 'Wne:J\1 

' 
UEJVi~mn~PJ1~';111Pl b ~1 b ~fl\I:V1 n11m';i 1~161~PJVI~fl~1'Wt:.J6111~in 'W b1'1';ib:V'W61\I 
' ' ~ 

111 n 1 t11 'W n e:J\IU EJVi~ n b "li'W 1161~ 1'11 :v~vi' 11 Vl1 'W b\91 ';1 b :V'W~'d'W~ bfl'Wfl'd 111 
' ~ 

28 ~J.. ... mswa~w"{jounsti , . 

'nnne:J\I~EJ vl11~~f1Jb~EJ~EJhJ1~PJmt1~1th~1EJ'I1uhrvn 
t:.J6UJ'1Je:J\Ine:J\I~EJVi~niJ1 'W b1'1Wil'W~1bfl'W 1 tJ 1 'W b\91-;ib:V'W:V 

n1';ib:V~f1J b~'U b\91'1Je:J\I~~'W'Vl~~ vh 1 ~ne:J\I~EJVi~n hJ~e:J'W 
1 'Wnl';i'VllUEJVi~n 

' 
Vi~ n nl';it:.J 6111 e:J\1 r1 tJ ';i~ n e:J'U'lJ e:J\Il61~PJ1 'W n e:J.:nJ t1 

' ' 
ei'm1~1'W'1Je:J\Im1ue:J'W~fl 1 'W 1mb:V'W il rh 1n~bAtl\ltl'U 

V t( I Q.J ~ ~ V .d 
~61611'11 1 611'W t:.J6111n'UbPl~'W'I1Vi';ifl161 ~ fl'W~ b"li'W bbfl~ 

'111'WeJflEJ U';i~111ru 2-3 ~'d'W (11Plb~PJEJ1offt1~111mm\11 

'W m 61 ~ n) :v~vh 1 ~ ~ 1'Wt:.J6111 1 'W n e:J\IU EJVi~ nile) \91';1161 
' 

1'W1mb:V'W ilri11n~bAEJ\Itl'U 30:1 b~fl\I:V1n11~~1'11 b~ 
~ 

~61fl11 EJ ilt1~111ru 1 'W 1mb:V'W61\I b~PJEJilei'm1~1'Wfl 
~ 

U';i~lJ1ru 15-20:1 b~flt:.J6111tl'U bPl~Vl'llbb~~lMlbVi~ 
1 'W b\91';ib:V'W~1 bb~ilm1ue:J'W61\I ~\lileJI'1';1 1 ~1'Wfl11'U,e:J'LJ~ 

" 
200:1 (btl~e:Jn11~'W~11 '111'WeJeJEJ) Vi~fl eJ\91';i1~1urn1'U 

(VirQ'1bb~\11u1~bb~\l) b~m11mt:.J6111n'W1'Wei't'1';11~1'WlJ 
'IJ 

Vl'I1Vi~fl161~bVi~fl1i 2-3 ~1'Wb~PJEJt1~11 1 \91';i :v~vi'11m~e:J 
~fl 1 'W b1'1Wil'W U-;i~111ru 30:1 1'11111'i'e:J \I fl1';i 

2. f11111~'UL'UnB.:~iltJVI~n • 
1 'Wn1-;ivl1~EJVi~n 'We:Jn:v1n~~PJn1';ieJ\91';11~1'Wt:.J 

eJ\91';i1~1'Wm1ueJ'W~fl 1 'W hm:v'W~bVi111~6111bb~1 i1:v

'1Jfl\lfld111:ff'W1 'Wne:J\1~ EJVi~n bn~mmt'l fl\l';i~PJJ11 ~ 
bVi111~6111 1111~J1111n 1 tlVi~fl'!JflEJ 1 tJ b~PJEJ~'l 1tlm1 

~EJVi~nm';1ilm111:ff'Wtl';i~mru 60 btle:J1b~'W~ bfl 

m111:ff'W 1m~PJEJm';i 1 -ffiie:Jn11'611Pl~t:.J6111b61~:vbb~1 1 ~ml 
' "' ' 

611'Wt:.J6111'iY'W611m';iflfl\l';iU~1\I b uwl'e:J'W M bb?t~PJ\111n 
~ 



~ "'.I 1 ,.., "' "" "" o .., ' 1 RbfW1u~~ tJ'lJ'Uf1'U~'UYJ'lJ 'OJ~fldTY11f11~Vll.lf1f1tl'U 'U 

~ Q ll d ' 
un'<il~ bf1~fl11l.l~B'U b 'UB~'OJ1 n'tl'U1'Uf11 ~tJB tJ?Im tJ'tlB~ 

~f1tl~qtJVl~ f1'0J~~d ~y\'1(1 1 tJfldll.J~ tl f1'tltl~ bl.J~ ~l'll~'ll 
lA bb(l~ 1~'tJB~bbl.Jmvku'U~~~~'ll btl'Um~l'i'~1~'0J~'tlm 
~'ll ~1vu~~Vlf1'~ b 1m bb(l~ bb ~~ .. :n'U 1 'Um~uB~n'Urh~·~ 

f'lJYl'll ~'dl.J~~ b tl'U f11~~d tJ(I ~ fld1l.l~t1J b~ tJ'tltl~ e..! (I e..!~~ 

11vhmtJ'tltl~ 1 ~flbbl.J(I~~m~'ll 
I " 
lb~f.l'd"liB.:!L'U"!l'U'd'Un1"a'VhllvVl31'n iJ~~d • 
r~~B.:!51~B1'VI1'aL 'W1~~~e-J~l.ln'Ub yjB 1-tlv'hnB.:! 

mvlbvtm~?ll.l'tltl~fl11'UB'U~B1 'U 1mb'OJ'U ( C/N) 

fn,Oav~mv-i~~~ • i'lua,fiu,. nauL ii""'"'"'"~' 
i:i.Yh~1'U'lltJ~'OJ~'U'Vl~~Vl"1nVlmtJ'll'iJ~btl'UVl~n ~~.J'U 

• 
'Vl~~:ff'UB~m~mb"~ b'OJ~ru b~'U 1~ 1~~1 'UnB~tl tJVl~ n 

'\J v q 

u1'Uf11~~mJ?Imv1?1~ 1 'UnB~tltJVl~mn~ 1~~~'U bb(l~ 
q q 

B~1m'Uf11Wh~1'U f11~b'OJ~t1jb~'U 1~ bb(l~f11~vl1~~~1~ 

n~mm~~iJB~riu~~nBu'tJB~m1uB'Ubb(l~ 1 'U 1~~b'OJ'U 
q 

'Ubb VI~.:JYJ~~~l'U bb(l~ b tl'U~'d'UU~~ f1tl'U~'U\i1'U'tltl~ f11~ 
"' 

f11tJ'llB~'<il~'U'Vl~~ ~1V1-ru 1 'U 1~~b'OJ'Ui:Jfl11l.l?h~ ru q v 

i~f1B'U~~1~t1J'tlmf11~?1~1~ 1 u~~'U m~'iJ1fl~Bn bb(l~ 

~~nBu~~1vvh 1 ~'OJ~'U'Vl~~ b'OJ~rub~'U 1~bb(l~vh~1'U 1~ 
q v 

~'U'llB~m{utJ'U~B1 'U 1mb'OJ'U~bVll.l1~?1l.l~Bf11~b'OJ~t1l 
~1U~~l.l1ru 30:1 'OJ~v111 ~'tl'U1'Uf11~~BtJ?ImtJ 1 'Uf1B~ 

11 b~tl~'<il1f1l1f11~ 1~-J?I~Vl1B~1'Ue..J?Il.J~iJ1 'U 1~~b'OJ'U?I~ 
I ' , " 
.., n b ~'U l.J(\~~1 '<il~v111 m 'U 1~~ b'OJ'U~1'Uvhn'Um1l.l 

'\J 

~?lrub~tJ 1 U1 'U~U'llB~bbn?lbbBl.l 1l.l btlv Vl1m1n'll~~1~ 1 u 
'U v 'U \J 

5unss 

.. 

'OJ1nnB~uv v111 ~?lrub~vuv 1 u1~mu~1u~~ 1v'llu1 'U'Vl1~~~~n'U·ihl.l ~1~1'U 
'I 'U v 'I 

e..J?Il.J'tltJ~ntJ~uvVl~nm 'U 1~~b'OJ'U~1 bn'U 1 u 1 'U 1~~b'OJ'U'OJ~ hJbYltJ~YJtl~1Vl-ru 
q 

m~b'OJ~ru b~'U 1~'tlB~'OJ~'U'Vl~~ v\'11 ~nB~UtJVl~n hHB'U ~B~ 1-ifb 1m'U1'Ul.l1n 
v q q 

1 'UmwhtltJVl~n 
q 

Vl~nm~e..J?Il.lB~f1u~~nBu'tlB~1?1~ 1 'UnB~tl tJVl~n b ~B~~m~1 ~ 
q q 

~m1~1'U'tlB~A11uB'U~B1 'U 1mb'OJ'U i:Jrh 1n~bf1v~n'U 30:1 v111m~tJe..J?Il.l 

l.l"~~11 ~1'U e..J?Il.lrl'UbPI~~'llVl1B1?1~~'U61 b~'U bbf1"'U~'U bU~tlf1l.l~YJ~11 
" ' I 

'll1'UeJBtJ u~~l.J1ru 2-3 ~1'U (1~ 1~v 1-ifu~l.l1m~1~1~ b~'U ~u Vl1B !;)'~ 
YJm?l~ n) 'OJ~v111 ~G'i1'Ue..J?Il.l 1 'Uf1B~tl tJVl~ niJ~m1G'i1'U'tlB~A1{uB'U~ t1 • 
1 'U 1~~b'OJ'U i1rh1n~bf1v~nu 30:1 b~B~'OJ1nl.J"~~1 b~'U l.J" 1n l.J"Vll.J l.J"-!1 

'U 'U 'IJ 'U 'U 

l.l" A11 v i:Ju~l.l1 ru 1 'U 1~ ~ b 'OJ'U?I ~ 1~ viJ~ ~ ~1 G'i 1'U A1{u B'U~ B1 'U 1~ ~ b 'OJ'U 
'\J '\J 

u~~mru 15-20:1 bdtJe..J?Il.lrl'U bPI~~'llbb"~l?l~bVl~B1-if~'U ~ ~i:Ju~l.l1ru 
1 'U 1~~b'OJ'U~1bb~iJA11'UB'U?I~ ~~iJBm1G'f1'Ufl11'UB'U~B1 'U 1~~b'OJ'U U~~l.J1UJ 

'\J 

200:1 (bU~tlf1l.l~YJ~11 '1J1'UeJtltJ) Vl1BB~~1~1'Ufl11'UB'U~B1'U1~~b'OJ'U 50:1 

(Vlru1bb~~ 1u1~bb~'l) bdm11l.l1e..J?Il.ln'U1'UB'~~1~1'Ul.lm~'~11 ~1'U ~mP~~ 
v '\J 

Yl'llVl1eJ1?1~bVl~B1-if 2-3 ~1'U1~vu~m~~ 'OJ~v\'11 W.~B'~~1~1'U'tlmm1ueJ'U 
q 

~tl1 'U1mb'OJ'U u~~l.J1UJ 30:1 ~1l.J~tl~f11~ 

2. f111l.l~'WL'WneJ.:jiJVVl31'n • 
1 'Um~v11tltJVl~ n 'UeJn'OJ1n~~m~B'~~1~1'Ue..J?Il.l'tlm1?1~vft m ~i1~1 

q q 

~m1~1'Ufl11ueJ'U~ e1 1 'U 1~~b'OJ'U~ b Vll.J1~?1l.J bb~1 u'OJ~tJ~tll.l1n'OJ~ b U'Ub~eJ~ 
'tleJ~A11l.l~'U 1 'UnB~tl tJVl~ n bn~~~m~ t1~~~J11 ~ nunt1~tl tJVl~neJ ~1~ 

q q 

bVll.ll~?ll.l 1l.l1~J1l.l1n1 uVl1m!eJv 1 u 1~v~11 um1l.l~'U~bVll.l1~?1l.l 1 'UnB~ 
UtJVl~nm~iJm1l.l~'Uu~~mru 60 buB1b~'UI'i' bf1~~~m?l1l.l1~t~fl'1'U1ru 

q 

m1l.l~'U 1m~vm~ 1-ifi:Jm111?1~~e..J?Il.Jb?I~'OJbb~11 ~bb 'll'U 61 bdB bbui:JeJeJeJn-!?1~ 
• I ' 

~1'Ue..J?Il.l,!'U?I1l.l1~t1fl~~u~1~ b U'UfleJ'U 1~ bb?l~~l1f1eJ~UtJVl~ni1m1l.l~'U 1 'U 
'\J q 
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.. 

tJ~:w1ru~b V1:w1:;~:w bb~~1b~elbb ui1BBBfll~l?l~1'Ue.J~:w~rh 11'bb\?lfl~1'U 1~b U'U 
' 

tleJ'U bb~l?l·:rJ1th:fmJ1tJ VI~B1'U'Vl1'1m'l-ff1:Wb~B rhiJmbU'U~ bb~1ihl11VI~ 
BeJfl:w1\?11:W~1:W.Q'1iJeJ bb~l?l'll11~tl1:W1fl1 tJ 

b ~B-:!~1 fl fl1'H ~~tlJ b&iU b\?1 fl1 ~vl1'11'U bb~:; fl1~~1~'1~i\?1"1JB'I 
~~'U'Vl~81?i'eJ-:JB1121'tJtl1VI~Bfl11:W~'U~ b VI:W1:;~:w b U'U~1'UtJ~:; flBU ~1i1tl1VI~B 
' 
fl11:W~'UoJ B tJ 1 tJVI~Bm n1 tJ1 'U n B'ltl tJVIJJ n m ~dB t1~~1 tJ di 1?1 U1:w' ~ 

' 

3. eJ1n1fl 

"1JU1'Uf11~~BtJ61mtJ 1 'UflB'IUtJVIJJmJ'U bfll?l~'U 1ml?ltJf11~vl1'11'U"1JB'I 
' 

~~'U'Vl~8 ~'~~~'U'V1~8~1b U'UI?i'B-:JlimmP11 'Uf11~VI1tJ hbb~:; 1 'Uf11~vl1'11'U 
' ' 
~'l,f'U~~'U'Vl~8~:;vl1'11'U 1~~ n~B b~B 1 'U flel'IU tJVIJJfliJm f111"1 bb vdm:;~1 tJ 

' ' 
~1m 'VlB~1'1~1Ci-:J ~'lbfl'l'f\?l~m611:W1~flv111~VImtJi5 

- f11~e.J61:Wl611?1VItJ1U b'li'U 1u1li'bboM'I VltU1bboM'I ~1-:J-ff11 ~:;'li1tJ 
' v 

Vll 1 oMB1f11Plbb 'Vl~n6/i:w b -ff1flB'IU tJVIJJfl1~~ fll1 m~ 1 -ff~1'Ue.J61:WVI~Bl611?l~iJ 
' ' d: .:!11 ..:::.1 .<:::!! I .::.I I Q.l cf 

"1J'U1\?lb~flVI~B~:;beJtJI?lb'VW'IBtJ1'1bl?ltJ1 b"iJ'U bbfl~U bb~:;:W~61\?11 
" 

- m~ 1~viB~i"1!VI~BvlB'U 1~~~'Vl:;~tJ~B'I1 -MiJ~nm-:J\?l~B\?16\'1 un 
' " 

111 'UflB'IUtJ b ~B'li1tJ 1 oMB1f111"1VI:W'Ubi tJ'U~1tJ b 'Vl1~eJ~1'1~1Ci'l 
' ' 

~~'U'Vl~8 ~BtJ61mtJ~:;v\'11 oM~1'Ue.J61:WiJ"1J'U11?1 b~fl~'l v\'11 'iX'liB'Il1'11 'UflB'IUtJ 
' ' 
VIJJfliJ"1J'U1\?lb~fl~'l Vl~mboJ'UViU eJ1f11Pl~iJB~ b~:Wflfl~~'U'Vl~tJ1 .ffVI:W\?11 tJ 

" " ' 
B1f111"1~1fl.fl1tJ'UBfl hi 611:W1~fl bb 'Vl~n6/i:w b -ff1~ flB'IU tJVIJJfl1~ B d1'1~1Ci'l 

" ' 
fn~fl~UflB'Ib\?1 tJ'I"j~ fl beJ1~1'U~Bd ~ 1'U 1 'UVI~B~ 1'U~1'1"1JB'I flB'IU tJ:wlB d 

" ' " 
.fl1tJ'UBfl~:;'li1 m ~:WB1f111"1 b -ff11 tJ1 'UflB'IUtJVIJJfl1~~ 

' 
4. e:JWVI.nii . " 
fl1~vl1'11'U"1leJ'I~~'U'Vl~tJ1 'UflB'IUtJVIJJfl~:;v\'11 oMbfll?lfl11:W~B'U ~'l,f'U 

' ' 

30 ~J.. ... mswa~wununsti ,, 

-
!lJ ..:::.1 V I Q.J ~ 
fl1bfl'l'f\?l~fnb~~tJ:WB\?1~1611'Ue.J61:W"1JeJ'I1611?1 'U1 bb~:;eJ· 

' 
B~1'1 b Vl:w1:;61:w ~:;'l"jLJl1BruVI.niJ1 'UfleJ'IUtJVIJJflliJ:;fl 

' " ' I Cit, .<::11 If .<::114 Cll .:J .d ..::;:,1 .c::t, 

'111'1 bb ~n~~'U'Vl~tJ~ :;:w n ~ m~:WI?l'Vl~ 1?1 b:WeJ:WeJ ruVJ.fl:WeJ 
'I 'I 'I 'U 

b"l!m"1!tJ61 1 'U'li1'1VI~'I fleJ'IU tJVIJJ n~:;iJeJ ruVJ.fliJeJ ~~ 
'I , 'U \1 

"" b"l!~b"l!tJ61 

~1£1~1'~B~~1~1'U~~:w~e:J'~1~~vntn'Un1~~ • 
1. :w~~\?ll bb oM'!~:; b~tJ\?1 

" 
2. bbfl~U~1 

3. 11~:;bBtJI?l 

4. bl"l'l'f~'UVI~Bl61\?l~VI11~~1tJ1'U~'U~ b'liU 1• 
' 

bbfl~u mmJeJtJ ~b~eJtJ bU~eJn51~~'~ bU 

~tJ1.J:;'I"j~11 i~i eJ~1'111?1B~1'1VI~'I 
" 5. 111VIJJfl~1.fl1'1"j 

" 
6. mntl1\?11~ 

7. J1 tJ~:;:w1ru 

' 
( eJ\?1~1~1'U~'Ifl~11U~U~I?lVI~m ~:w 1~t'111 

"""" 0 15n1WI1 

e.J61:Wfl~ n bfl~1l611?lvfl ib U'U~1'UtJ~:;nm.J~'IVI 
' ' 

vl11 'UU~:W1fiJ:w1fleJ1~~:; 1-ffbfl~eJ'Ie.J61:WVI~B 1-ff~mb'Ufl 
" " e.J61:W~1tJ111VIJJfl~1.fl1'1"j bb~:;mm.J1m~ \?11:WeJt'l~1i 

-ffB~'Ibfl\?lU~1.nruJ1~b Vl:w1:;61:w~1611 'UfleJ'IUtJ hw 1 1 

' 
bb uiJBBBnu tJ,r'U611:W1~flfl-:J~tJ~1'1 b U'UneJ'U 1~ bb~~1 

' " 
1~bU'UtleJ'U bb611?l'll1tl1tfeJtJI?i'B-:Jb~:wtl1 Vl~eJ1umi 
~tJVIJJflbb~1'1"jLJl1iJtl11 VI~BeJfl:W1\?11:W~1:W.Q'1iJeJ bb 

b ~:w1611?l~'Um:;~-:JBCJ1 'U~:;~u~m1:W~'U 1 'UnmtJtJiJfl 
' " ' 



~~1bd-em u~e:Je:Je:Jnl'~~~l'Ue.J~l-l~n111bb~n~l'U hJ b tl'U 

f LJ Vl~e:J 1 'UV1~-!lm-!1-ii'1~ bde:J n1ilmb \l'U ~ bb~li1J11 vm 

1 bb~~-!1111~u1mn1LJ 

~~blil~rub~u1~ m~vh-!11'U bb~~m~1111~-!l:U1~6(Je:J-!l 

~~e:JAlv1l-l~'U~bV!l-11~~l-lbU'U~l'ULJ~~ne:Ju rhi1J1V1~e:J 
vm n1 LJ1 'U ne:J-!ltl t.J'VI~ n n1~ ~ e:J t.J~~ 1 mil~ 1;ll-l' ~ 

r""'~"~"" l• ~"u11no,q "~"" 'W\'ou 

r "' "' 1 .·1 .., .., "' "" 1 !:'1 0 

1~mt.1 'Uf1e:J-!l ut.J'VIl-lf1'U'U bf1~6(J'U ~ b~t.lf11~Vl1-!11'U6(Je:J-!l 
' 

6"i11b tJw;i'e:J-!11 offm ml'l11 'Uf11~'VI1t.J h bb~~ 1 'Uf11~vl1-!11'U 
I 

1'U 1~~n~e:J bde:J 1 'U ne:J-!lu t.J'VI~ni1m ml'll bb vdm~"J1 t.J 
' 

1bf1'ijl'l~m~1m~rl'vh 1~Vlmt.J15 
-r~~Vlt.J1u b~'U 1u1ifm~-!l 'VIru1bb~-!l vJ1-!Joii'11 "J~~lt.J 

' v 

b-ii'1ne:J-!1Ut.J'VI~n1~~ n-J1 m~ 1 -ff~l'Ue.J~l-l'VI~e:Jl'~~~il 
' ' 

.:;:,! I .<::::11 I Q.J ~ 

bVW-!le:Jt.J1-!lb~m b'll'U bbn~u bb~~l-l~~m 
'U 

y;l~Vl~e:Jvle:J'U 1m~~Vl~~tJ~m 1 ~ij~nm-!1\?l~e:J~(;h un 
' 'U 

.~e:J1f111"1Vll-l'Ublt.J'U~1t.J b Vl1~e:J~1-!l~l~-!l 
' 

ne:J-!ltl t.~Vl~ n bd e:1l'~~~ l'Ue.J~l-1 1 'U ne:J-!ltl t.J'VI~ n t1 n 
, 'I , \J 

;:; vh 1 ~~l'Ue.J~l-li16(J'U1~b~f1~-!l v\'11 ~~e:J-!ll1-!11 'Uf1e:J-!1Ut.J 
' 

~mb \l'UViu mml"l~i1e:J ~ b~l-lt1 n"J~'UVJ~t.J1 oU'VIl-1~ 1 tJ 
'U 'U ' 

~hi~1m~mb VJ~n"lil-1 b -if 1~ ne:J-!ltJ t.J'VI~n1~ e:J~ 1-!l~l~-!1 
'U ' 

bm~l'U~e:J~~ 1'U1 'UVl~e:J~ 1'Urt1-!16(Je:J-!l ne:J-!lu t.~me:J~ 
'U ' 'U 

1mP1b -ii'1 h.il 'Uf1e:J-!lut.~Vl~n1~~ 
' 

·-!llil~'UVJ~t.J1 'Unmut.JV!~n"J~vh 1 ~bn~m1l-l~e:J'U ~-!l~'U 
' ' 

ounsti 

.. 

~1bf1'1j~~mb~~t.Jl-!Bm1~l'Ue.J~l-!6(Je:J-!ll~~ J1 bb~~mmP11 'Uf1e:J-!1Ut.JVl~n1~ 
' ' 

e:J~1-!lb'VIl-11~~l-J "J~VfUl1~tWV!.fJiJ1 'Uf1e:J-!l~t.J'VI~f1"J~~e:Jt.J ~ b~l-1~-!l~'U 1~t.J 1 'U 

~l-!1 bb ~nlil~'UVJ~fi"J~i1n"Jm~l-l~Vi~~ bi!e:Ji1e:Jru'V1Jl:Ue:J~~~'VI11-!l 25-3 7 e:J-!11"11 
, , , \J 'U 

b61lm~t.J~ 1 'U'lil-!l'VI;;l-!1 fl e:J-!lu t.J'VI~ fl"J~i1e:JruV!Jl:Ue:J ~ ~~'VI'J1-!l 55-60 e:J-!11"11 
'I , 'U 'U 

b61lm~t.J~ -- . ~1BV1~B~~1~1'Ue.J~l-l~B~1~~~tnun1~~1u~~~n . ' 
1. l-lmr~1bb~-!l~~b~t.J~ 1 tlu 

'U 

2. bbfl~u\111 1 uu 

3. i1~~b~t.J~ 1 m~fl-rl-1 

4. b\"l'ij~'ll'VI~e:Jl'~~~'VI11~~1t.J1'U~'U~ b~'U 1u1if 
' 

bbfl~'U mflele:Jt.J ~b~e:Jt.J btJ~e:Jflttl~~-!1 bU~e:Jflttlb:Ut.Jl 
6(Jt.Jl-J~Y-l~1l .,~., e:J~1-!11~e:J~1-!l'VI~-!l 
' "' 

5. U1'VI~fl:Ulm'V-l 
"' 

6. mflu1m~ 

7. J1 tJ~~l-11t\.! 

1 uu 

2 oUe:J'Ubbfl-!1 

2 oUe:J'Ubbfl-!1 

10 ~~~ 

(e) 1'1 ~1~l'U~-!l flrt 11tJ -ru ~~'VI~e:J b ~l-1 1~~1l-lm1l-l b 'VIl-11 ~~l-1) 
"'"" 0 15f11~'VI1 

e.J~l-JA~fl bA~1l~~m off b U'U~l'UU'j~fle:J'U~-!l'VIl-1~ 1 ~b -ii'1~lt.Jfl'U mru 
' ' 

v\'11 'UtJ~mrul-11fle:J1"Jiil~ 1 oUbfl~e:J-!le.J~l-l'VI~e:J 1 off~mb 'Ufll~b~fl~lt.Je.J~l-1 'j~J1~ 
e.J~l-l~lt.JJ1'VI~n:Ulm'V-l bb~~mflJ1m~ ml-!Bm1~l'U~fh'VI'U~ 1 ~~lfle:J-!1 
-ifmr-!1 bfl~tJ~lJ1ruJ1~ b 'VIm~~l-1~1~1 'Ufle:J-!1~ tJ 1~ t.1 1 offile:Jrhl'~~ bb \l'U ~ bde:J 

bb u~e:J e:Je:J flu t.J~'U~1l-11'jt1fl-!l~LJ ~1-!1 b uwi'e:J'U 1~ bb~ti'1 bb u~e:J e:1 e:1 flu mbl'l fl~l'U 
' 'U ' 

1lJb tl'Une:J'U bb~~-!111JTue:Jt.J~e:J-!l b ~l-JJ1 'VI~e:J 1 'Umru~n1l'~~~l'Ue.J~l-J6(Je:J-!j 
' 

ut.~Vl~fl bb~1v.lu'J1i1J11 'VI~e:Je:Jflm~1l-1~1l-1;1l~e:J bb~~-!1111~J1l-11fl1 tJI'i'e:J-!1 
' 

b ~l-11~~1il'Um~~-!le:J t.J 1 'U~~ ~u~ m1l.l~'U 1 'Ufle:J-!lut.Ji1fll1l-l b 'VIl-11~~l-l 'VI~-!llil1f1 
' 'U ' 
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~~llfl~mfl~1~bb~l n~.:JumJ'W~'W~'WVl~~~t!6ilblJ'W~?~1 t1 1 ~.:Jb~~'W 1(;m 1 ~'/J'W11?l 
' ' 

'/J~.:Jfl~.:Ju~~~.:Jhlb~nn11d 11?l~i'1m1llfl11-:J 1 blJm m1 1 blJm ~.:J 1 
' '\J 

blJm Vl~~i'1m1lJn1'1-:J 1-2 blJ\?1~ fll1lJml1:~.hhnl?l bb~m1lJ~.:J1lJbn'U 1 
'\J 

blJm fl~lJ~l~m~~B'\JU1'W ~11'UVl~~Vl1-:JlJ~V1~1l "1~"1 ~.:JHtJ~~lJ1ru 1-2 
' 

b~~'U vl'1m~n~unv.:Ju ~ Vl~n1 'Ufl1~~"il1~ru1u ~Vl~n~ b~~"il~llu~rubb~l 
' ' '\J 

V1'\Jl1~ n~ru~'/JB.:JU ~~~~~.:Ji'1~1~'/J1l i'1 fl~'U'/JB.:J~1Vl~m i11?l flv.:JU ~ 1lJ~~'W 
' ' 

32 ~J ...... mswa~w?15uns8 , . 

.. 

i'1J1V!umu1 b~~.:J"il1m~~~nm1t~m~Vl~mtJi 
bP1~y;'1l m1ll~'W 1 t~n~.:Ju~ m~n~un~.:Ju~ '1J'U1~ 

' ' ct .,::~ I Q.J Q.J d 
Vl.:J'U'/J'W~ ~ nu m~"ill?l m~'/J~.:J bfl~mmb 'U~.:J"il1fl 

'/J'W11?l;ff'Ub~fl~ "il~~ew~mm~lfll1;ff'U1Vlqj m~ 
b'VllJ1~~lJ m~·~h~n~umJ.:JU~ bb~~'/J'U1~'/J~.:Jf 

' 
u"il~~b'Vl~hd'1il~vh1~u~Vl~n~~~~m~1~\~l~'l 

' 
fl1Wibb"~n~1nv.:~ilfl'VIaJfl 

'1.1 ' 

~~.:Jfl~ ~fll'UfllJ 1 ~n~.:JU~Vl~fli'1fll1lJ~'Ue 
' ' 

1m~b~~ub-rr1 hfl 'Wfl~.:Ju~ ~1i'1~ ~ ~~-:JJ1bfl1~bb~ 
' 

bb~~11m~ b :u ~mb~\?l.:Jl1i'1J1lJ1mn'U 1 tJ ~~.:Jvr
v111 ~J1~~b'Vl~~~n hJ bb~~v111 ~i'1 mmP1~1m'Vl 
vru'Vl.n:iJ.rn~1 'Ufl~.:JU~"il~~.:Jbfl'U 50 ~.:JP11b6ifm65~ 

, \1 , 'U 

ij fl1~ b "il ~~ b~'U b\?1 bb~ ~vl1 fl"il fl ~ ~ lJ 1 'Ufl1~~ ~~ 

'U~ fl"il1 ndm~n~unv.:JU~ ~.:J'1il~v111 ~bPl~l~~')~ 
' ' 

1 ~Vl~nn~u H.rnCJ 1 t~nmuCJ 1 'Umru~hJ~1lJ1') 
' 

~.:Ji'1J11 w.J~lJ1ru':il1n~ m~ 1 m5m~n~.:Jumb'U'U 
' 

~Vl~~tJ~~.:Ji'1~1?1~~\?16h Vl~m·1~JTw16ilb~~'U~1 
' '\J 

~~~'U1 ~mmP1~1'Ub .rr1v~n.rn CJ 1 'Ufl~.:JUCJ bb~~ 
'\J ' 

Vl~~~~J11~~Vl~~ Vl~.:J"il1fl~'UvhiV1~fl')~'Ufl~ 
' 

J1~~n "il~v111 ~bnl?l'1i~.:J~~u1CJmmPlbb~~ 1lJ~~.:J 
'1ilJJ1v~1-:J b y;CJ.:JV1B 1 'W'/Jru~ b~lJvl1fl~.:JUCJVl~fl 
' ' 

'VI6ln 1 'W m"a'Wli!1'Hl.niJ f.I'VIaJn~ ba~li!a:wm 
' '\J 

11?lCJvi'l 1 tJ~n"il~i'1uru'Vl1~~bi;'llJ~11l'~~b,~ 
"' '\J , 

tTt~~BCJ~m CJ b~~"il~lJu~ruV1~mJ~"il~ 1?1~-:J 1 'U~'Ubl 
'\J 

m~~"il~u.:Juvn'J1 b U'UUCJ'Vl~n~~llmru ~~rh~ 
, '\J 



~'W~'WVI~B~'W"Ilb~'W~1 'W 1 ~\lb~B'W hw 1 ~"ll'W1~ 
1~tJ~rr:nwYJ1\l 1 b~~~ m1 1 b~m ?1\l 1 

'lJ 

1-2 b~m m1~m1hhhn~ bb~rn1~?~\l1lJbn'W 1 
'lJ 

''1'W ~11'UVI~eJVI1\l~:::'\"l~11 "1(;1"1 ~\l1l\h:::~1tu 1-2 

utJ Vl~n1 'Wfl1~~~1~tu1Ut!VIii'n~ b?l~~?l~'U~rubb~1 
• • 'lJ 

" ~~1~"1l11 ~n~'W"lleJ\l~l'v'l~m~~ fleJ\lLJtJ 1lJ~B'W • 

m-rufllri'milrl'nJ m1:Yn um:n emJ CJVJU'n 
'9 ' ' 

.. 

~J1VItJfl b 'U1 b ~eJ\l~lm::: tJ::: b 1m 1 'Wfll~VIi!fl b u~ tl'Wbb U(;l\l1 '\J~1~'1l'W~"lleJ\l 
bf'l't~r~'/l m1~~'W1 'WfleJ\l~tJ m~n~unB\l~tJ "ll'W1~"/JB\lnB\l~tJ ~1\l ~ bU'W~'W 
~\l\1~'WB ~ n'U m~-:il~ fl1~"/JB\l bfl~~~mb ~B\l~ln m~ 1 oUbf'l~oW'/l'v'I~Bl?l~~~ 

'lJ • 

"ll'Wl~~'Wb~n ~ ~:::~BtJ?lmm~1n11~'W 1 Vltli m~u-rurnl~~'W 1 'WfleJ\l~tJ 1~ 
b V1~1:::?l~ n1~-d1 tJ n~u n B\ltJ tJ bb(;l:::"IJ'W1~"/JB\l fleJ\ltJ tJ 1lJ1 mu'v'I~B?l\l~ln 

, 'I v \I 

U~-:iltlb'v'l~1\1-ci'JtJVll1~tJm.lliJfl~eJtJ?lmtJ1~b~'J~'W (m'l"l~ 6) • 
fl1'a~ bb~~fl'l~1 fl eJ.:JiJ ti'VIii'fl 

'lJ • 

~B\lfleJtJfl'J'Ufl~ 1 ~flB\lUtJ'v'li!ni1m1~~'WB~1\lb Vl~l:::?l~ 1~tJfl1~ 1 off • • 
1m~b~tJu b .rr11 '\J1 'WfleJ\ltJ tJ tl1~(;1:::eJeJ\lJ1 bfl1::: bb?l~\ll1~fl11~~'W'I"lm Vl~1::: • 
bb~t111m~ b tJ tJflbb?l~\l11i1J1~1n bn'W1 u ~eJ\lvllm~n~uneJ\ltJ m~eJ-ci'JtJ • 
vl11 ~J1~:::b'v'ltJeJBfl1 U bb(;l:::vl11 ~~eJ1fl1f'l~1tlbVI1~~ 'U~:::tJ:::bb ~fl b~eJ\l~lfl 
Btu'v'lni'JmtJ 1 'WflB\ltJtJ~:::?l\l bn'W so B\lf'llb"llm"lltJ?l ~\l bU'WI'11u\l~l1~~'WVI~6 

, 'U , 'U , 

~ nl~b~~ru b~u 1~ bb(;l :::Vi1 n~ m~~ 1 'W n1~tJ, B tJ?lm t11'?1~ 1 'WflB\ltl tJV!i! n ... . . 
'WBfl~1 n\1 m~n~u flB\ltJmY.:J-d'J tJv111 ~bf'l~l?l~~B'U'W Bfl~ Ei'.:J1lJtln ~B tJ?lm tJ 

• • 'lJ 

1 ~'l"l~nn~u 11mtJ1 'WflB\l~tJ 1 'Wmru~1lJ?~1~1~tln~unB\l~tJ 1~uBtJ~ ~1~ 
~\l~J11 'WU~~1ruli11n~ m~ 1 mt5m~nB\ltJmb 'U'U 1lJ~B\ln~unB.:J1~tJ 1 mm~ • 
~VI:::(;lU~eJ\liJ~~(;leJ~"1 Vl~BviBJ1y;i6/1b~tJ'IJ~1'Wb oV11 '\J1 'WfleJ\llJtJ 1~tJ 1 ~iJ 

• 'lJ • 

~~:::u1 tJm mf'l ~1'Wb oV1eJeJ nmtJ 1 'WfleJ\ltJ tJ bb(;l::: 1 .u~'Ufl(;l~ neJ\l1~tJ 1 mm~ 
'lJ • • 

Vl~eJvleJJ11~~VI:::(;l Vl~\l~lfl~'W.ytt oU'I"leJmeJ'UfleJ\llJtlbb ~\l1 ~~\l1m~VI~eJvleJ • • 
J1e1Bn ~:::v111 ~bn~-deJ\l~:::'UltJmmmb(;l::: 1lJ~eJ\l~~J1 bb~~eJ\lv111 ~bf'l~-w'/l 
-u~J1eJ~1\l b v;tJ\l'l"leJ 1 'W"/Jtu::: b~~vllfleJ\llJtJ'v'li!fl • • 

'VI"'fl t 'Un1'a~:ij1'a'W1il t~'VIii'n~ b&'l~:ij&'I1J'U-aru 
• 'lJ 

1~ tJ~1 1 ui!n~:::i1uru'v'I1B~ b?l11B111?~~ b VI~B 1 off~'l11111 nB\lv11tJ tJ'v'li! n v 'U , , 

,r'W~eJtJ?lm tlb?l~~?l~'U~tU'I"l~eJ~~~::: 1~(;1\l1 'W~'Wbb~'JVI~eJEJ\l oVeJfl1VI'W~ 1 'W 
'lJ 

m~~~:::U\l'U eJ n--J1 b U'WtJ tJVli! n~?l~'U-aru ~ B rheJ' ~ ~1~1'lJ?l1~u~::: fleJ'U"lleJ\l 
• 'lJ 
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i bfl'j1~VI1 tl~8~'\.JBu~m'j) 6/i~ri1'lJ8~Bm1r.+"Jt~'\.J'j~ n8U'lJ8~m{u8tJ~ 8 

1 tlb~Wiltl~'j~~u~~n~11 bdm11tJ tJVI~n 1?\!;1~1 tl~tlbb~TiJ~ hJvh 1 ~bfl\9l 
' 

5t~m1 tJ~8~'11 ~1V1-ruV1~ mnru"V~1 tl f11'j~'<iJ1'jtu1 tJ tJVI~ n~ii f11'j~8 tJ?!m tJ 
' 

~?!lJ'lJ'jtWbb~'d~~bn~ 1Jl~~d A8 
'lJ 

1. ~"!lv.:J1lit\9lbA'tiW"lf Vl~~"il1mUt!DtJVI~n~?!lJ'U'jtW'<iJ~ii~J1~1m-ii'll 
' ' 'lJ 

"iltl~~~v\'1 b\9ltJ'\.Jn~ bd81-il'bl"f~~'111 tJf11'j'VhtJtJVI~n"il~ b ~tlf111llbb~n~1~'lJ8~ 
' 

~8~1~'li\9lb"iltl 

2. 6i'ntiru~"!lv.:J1lit\9lbA'liW"lf ~bUt!DtJVI~n~?!lJ'lJ'jtW"il~ii~n~ru~ei8t! 
• ' 'lJ 

11ll ~tJ bb!;l~'lJ1\9l88n"il1nnt~1Jl~1tJ hlbb~~m~Jl1~bVIii8t~l?!\9lb~llbb 'jn 
' ' ' 

3. n~'l..l"!lB.:J1lit~iJ tJ'VI~n~litllu·:m11il~1~iin~'l..lb'VI~'I..I 1 t~mru~ii . . " 
n~tlb Vl~t!VI~8n~tlutl bb?l\9l~rJ1 m~'U'dtlf11'j~8 tJ?!m tJfl1tJ 1 tln8~D mJ'~ 1~ 

' ' 
6' 

?!lJ'lJ'jtlJ. 
'lJ 

4. fl11ll~B'I..Ib'l..lnv.:~iltJ Vl~~"il1nn8~DtJVI~n'\.J'j~lJ1ru 2-3 1'1..1 . ' 
8ruVI.n~mtJ 1 tJn8~DtJ"il~?!~'\.J'j~lJ1ru 50-60 8~1"11b'1lm~tJ?! 8tuVI.f1~"il~?!~ 

, 'tJ 'I 'U 'I 'U 'tJ 

8tJ 1 tJ'j~~'lJ.Q'j~tJ~VI~~ bb~'d ~~fl8tJ., !;l\9l!;l~"iltlm~v\'~ 1n~ bAtJ~fl'U8tuVI.f1~ cu I , 'tJ 

m tJtl8n n8~tJ tJ ~~~811 b tlt~tJ tJVI~n~?!lJ'lJ'jru bb~fl'"J'j~'<iJ1'jtu1D"il~tJ~tl 
' ' 'lJ 

'\.J'j~n8uJl1m ~'j1~ 1 t~mru~iif111ll~tlu 8tJVI~8mn bnt~1 '\.Jm"il"il~vh 1 ~ 
'j~~'U8tuVI.f1~mtJ 1 tln8~DtJVI~n!;l\9l!;l~ 1Jlb ~tlfltl 

' 'lJ ' 

5. 6i'ntiru~w"lf~blil~ruu'l..lnv.:~i.ltJ'VI~n bd8nmutJVI~mn8u 1 mJlbb~'d 
"' . ' 

'U1~fl~~m"ilii~'1lb"il~ruut~n8~UtJVI~n 1Jl bb?!\9l~rJ1UtJVI~n~~n~11"l111 LJ1?!1 tl 
v ' ' 

~t~1\9ltJ 1~ b ut~5t~~'j1tJ~8~'11 

'\.J~~ btJ"lflJ"!lB.:!UtJ'VI~n • 
- ~'dtJvh 1 ~~'U~'d'U'1ltJ 1~bbt.l'UViu ~1m ~8ll8'Ufl1fl'lJ8~~'U 1 ~bm~ ' . 

n'UbU'Ufl8'Ub~n n8'UU8tJ vh1~~'Uii~8~11~b~llmn:ff'U iim'j~1m'Vlmml"f 

.. 

bb!;l~'j~'lJ1tJJ11 'U~'U 1Jl~:ff'U 
- ~1 tJ b ~llf111ll?!11Jl'jf:11 'Uf11'jeJlJJ1'lJ8~~tl 

' 
e:11VIU1~tl bb!;l~J1~1 Vl!;l bfl'U'j~~'Um1ll~n'lJ8~'j1n 

Vl~n 

- -ci'dtJ~1'U'Vl1'Um'jb LJ~tJ'Ubb '\.J!;l~'\.JBn~m'lJ8 
m1llbU'Um\9l - ~1~ 'lJ8~~'Ub'IJ~tJtlbb'\.J!;l~-ff1 

- -ci'dtJVh 1 ~~'U?!1lJ1'jf:l\9l\9lsB'u51~mvm~'11 
'lJ ' 

B'U'Vl~tJ1~t~?!~~~?!1lll'jf:l1?iutJ 1Jlmn 1 'U'lJru~~~tl 
'"' ' 

~iiB'U'Vl~tJ1~~u8 tJ"il~~8~ 1?\V1!;1~u8tJ ~ bb~,J8tJfl~ 
- b Utl81VI1'j'1J8~"il~'U'Vl~tJ1 'U~tl 51~81VI1'j 1 

' ' 
b '\.J~ tJ'U'j'\.J b ~ 81 ~ 8 ti1 'U'j'\.J~ b u 'U'\.J'j~ btJ'llU t>i 8~'11 

'lJ 'lJ 'lJ 

"il~'U'Vl~tJ1 'U~'U ;~"il~'U'Vl~tJ1 'U~'U~8~ 1-il'f111'U8tlb~ 
' ' 
'Vl~tJi'~t~~ b U'U8~A'\.J'j~ n8'U8tJ 1 'UUtJVI~n 'U8n'iJ1n 

' 'lJ ' 

~~1f1ru 1 ~nu"il~'U'Vl~~'U1~'111J\9l~?!1m'jf:l?\~1~mvm 
v ' 

8~ b'1lb~bb'Uflb~81 

"!iv~lil1~ru11 'l..lm~vhiJ tJ'VI~n • 
1. litm'l..l~vhnv.:~iltJ b~8~"il1n1'Um'j~~~utJ . ' 

q Q.J i.l Q.J ~ .dl d .<:;), 

f11'j b~'jtJlJ'd?! ~ bb!;l~'lJ'UtJ1 tJ \9l~'U'Ufl'd'j b!;18 n?!mtl'Vl~~ 

bb Vl~~l?!\9lBtl'Vl~~ bb VI~~J1 bb~~ bb '\.J!;1~~~~~'1l~'iJ~U1 
' 

2. -r~u~u6l1'VI-ru'Vi'1iJtJ'VI~n l~f:I~'U~';;)~ 1m . . ' 
ii'\.J~1J1rumn ii'j1f11t~n bb!;1~8tJ1n~bbVI~~~~~ b~8~ 

'lJ 'lJ 

ii'j1f11t~n 6/i~i'~t~~u~oJ1ll11-il'~~~utJVI~n ?i'dt~1 V1 
'lJ ' ' 

.Q. ..::::::rl6" cv6"t d.:::~~~v -=:t.d v t 

8'U'VJ'jtJ bb!;l~:ld!;l?!m~1~ ~ '1l~ll'Vl~'d~~\9l'U'Vl?!mtJm~ 

~1mn iiLJ~mru51~81VI1'jlJ1nu8mb~n~1~ntl (~ 
' 



,.,. 
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L81L!ttLU (Z ~C'LtL~) l'b_Vt'L~U~1m8,CWLrttLltbL8~U~mLrt~Jb[! ULfK~ 

~L~~IAJ'b~~~l~~11 ~LC'l~~L~~IAJ'b~~~lC'IArtC'-!19 ~C'L~l~~~~~m1 ~tiAl'bG F''=' ('1) lf'b F'b f'b~IO'f' l)ll"b )lp:;>' b 

" (b lo lo n. 
~~~ Q.~ULIM'blzl1nQ 1[Llltb b l'bl~ ULtltb~l}~~f';l,Eo tLrtL,r.~n.~U~~C'~ UlJLl!,IL.S[! 

" b n. n. 
ULtltb~I}XbtL!JI. l'b1Al'b~~~8~1 ~~f';1C'~ltb11~Ut~8~~11 UlJLl!,IL.S[! ULrti'ULrt~fb[! 

b b b b 

C'-13~ ULtltb~l}~~f';ltLU!'b1Jlot~l'?.~rl.~U~~ U~!tt~f}L!JI.rl.!-!ttL~n.~Ul!l~ ·z 
' ' ,Eo tfb l ULtltb~I}L81Lfb~l'?.~Q.~l!l~f';1C'~fb 11~~11L!tt'~ltb 11 ~giA!'b~~~~C'~Itl, 11 

' " n, ' ' 
rl.lJ~Ut ~8Xb t ULtltb~l}~~f';l~l'bLU~U8~1tll!,ll'b_tbC'~ ~LJll'bR.~m1~~~rt~g~1tLU 

' " 
' ' l'b t l'bLC'C't 11,Eo tc--13~ ULtltl,~l}l!l~f';ltLU!'b t ULl'?.C'-13~ 1 ~f}t'BUL!JI.~l'bLU~ 'l 

• U~!tt~f}L!JI.f.LU!'blLruf.L&~B~ 

}8~1l!,ln.11~1!19P8 

l'b!l-1 ~l l'b~rl.lJXb l,Q.~C'8fl..SLitl,LI3C'Lk~UtLrtL~~~t}Q.C'Lrl.~giA!'b~~n.lJXb t fu~L~~ 
b lo n. lo 

.SLitl,L8l'bQ 1C',(WLtltl,~I}Q>ULl'?.U8l'b ULtltl,~l}l'b 1P8rl.8U~t[b~C'8l'bQ 1~U~~~giA 
" ' 

n~ULl'?.nLc-c-~Mc-~~t~, 11nQ m8n.}Ll!,l,Eo tc-8~n~n 1.,~g1An~~c-~ n~n ll3giAn~~ 
n, n, n, 

C'8fl.rttWl'?.~l'bL,t';1~~1 Q.~8.~fbR.~l ~.Sfbl'bQ> 1~[btl'b t,~8Xb t8~ 1[btl'b~~fb 1 

" ' ' tLU[!t'8~[Ll~t~, t nt.~n~n t tL~t~,L8~u; n~n Wg1Al'b~l'?.c-8fl.tL~t~,L8nQ 1 -

C'kl!,l~8fb~11 ~~8,Cb~~~~tC'8~~l'?-~8,Cb~~~~giA!'b~[!~ 
" ' 

rl.L~it1,8Q> 1l'b~8~1t1,~ L.SIA!'b~~~I'Ufl.l'b t ULrt~t ~ ~~t UtLrtL~C'£;C'~~~~~giA!'b~ 
" ' 

' n, 
[!~l'b~l'b_tbt'~ U Ll't~'\HR.~tLitl,LI3~LQrl.£s~~UtLrtL~l'b~Xb t L!JI.~l!lo -

' " 
L,Eot'~fb11l'b~~fb1l'b~C'8fl. C'L~-~Wl'bQ111Lll!,l 

Xb t L!JI. l~ 1~ltC'L~8l'b~C'8fl.L~~~gfbC'~fb 1m~~fb 1tLU!'bLIA!'bL~~l!lo -

' ' ' ~I}L!JI.,EotLrtL.rt~~~~ULl'?.Lrtl~~L~~~ Q.~C'8fl..SLitl,LI3~LQrt~ml!lo -

Q.~U L.SC'8fl.U~rtLll!,lrl.~~m~m~t~, t~L!t~~11 l'b~L,Cbltl,t.~ 
' " 

' ~Lfbt'8fl.L[b~it1, ttLU~~ l'b~C'8fl.L!trt~tLU!'b t UtLrtL~rtLt.lelrt~ mt.!io -
' " " ' 

nll!~~l n~n tLfb~Ln.~.s~~11 
" " 

.. 

lz\LUL81AmL~tLU[! l'bll!ULrtrt~1C'L~C'8!lo[!l'b~kbtLiA ~8,. 
" ' 

~LU1kb t n~c-8fl.l!,!Wh8rt8~ mt.r. n.11nrmrtt ~~nt.~n~, 
' Urt!ttll ,. 

' ' n ~tfb l L.rtt.L~UC'~ULtltl,~I}L~C'-~~11 ~l ULtit1,~1}C'8Lll'bfl. 

' . "' t.~11~'1Jlo t fl.8~1 ULtit1,~1}C'8Ll8[!1 U.tt!ttllf}t'BUY\rl.ftl~&1~ 
' ' 

' l'blJ!'b!l-1~lC'~~~LlLtltl,~I}C'8 

Xb t L!JI.~l'?.l'?.L8fb l l'b~1ULrtl3~1t1,~8,Cbl'b~rtLt.l!,l[!~~Wl'b 
" ' 

n, ' 
l'b~~~l'?.Q.Li'UtLl'?.~tt.l!,l~11 !TI.Srl.rt~~ULtltl,~l}l'bQ 1 L~8 

' ' 

~lJ~t~,m@.rwc-~~,~utc-~~wnl'?.c-~~~ ~~8~c-~ e..~,,~ 
n. n. b n. 

C'~~l'?.~lJitl,I'U8 ~~~mli91Liz\C'8 09-0S' I'ULrt~t[bN~~l'l 

' ' l'b~ £-Z I'ULrt~tfbULtltl,~I}C'8UULl'?.C'~it1, ll(tt'BUY\ 

ftlt'Q~~C'8Ul'bt~LlJ~L~~~8~tLLll'bU1~WL~C'~~11 J 
"' '' [!~~wn t n~~tt m~u~~t~&rtJf.rl.rt~!1U.tt~ttlll}~ 

' . ' 

U.S 11rt~1~~~l'b8~1t1, 1C'L~~WC'~11ftt ~L~~t l'b,VULO 

n, ' ' 
l'b8~~1'URU~[!~l'?.~tn.rt~~ULtit1,~1}l'bQ1~ Jl.~R~1~~~~ 

C'8fl.C'L~U~11 rtLt.l!,ll'b~ 1~l'?.ULtltl,~~L!JI..SLLll'b 1fo~R!e!1Eo t J 
n, ' 

rtfl.1~Ll!IL!'b~rt~l'?.I'Utn.rt~IALlrtltl,~[bl'bl} 1L!Ll'?.C'~It1, Jl.MRW 1'5 0 p::.p;::t )I p:;. f'1) + ~ f'1) ~ 

" ' 
8l!,ll'bC'~l!1 fi:!' p::r l'l>fl 

" 
' ~L~~~8~tLU[!~ULtit1,~1} LI'UtLl'?.~tLLll'b 1Y"I'Ull1LJ~Itl,r 

~~1Xb tL!JI.~t~l'?.t.~1m~n tc-~~tULtltl,~~L!t8~1 t.L~L 
8~l'b8rl.}Ll!,IC'I3fl.rl.8Ll~t[bl'bt.~Lt~QC'8fl.L~C'~ (tLLl~ 

' .SLULIAC'-13~) 1 :oz Lt.UL~I3.Sit1,rl.ULIA 1Ll!,lrt.St.l!,l~~t.C'8fl.l 0 f1i I ~ ~ f'1) I I Jt7 f'1) 



.. 

l?I~~L.!Vl~~~~eJ\9111~1L.lfll{'UeJL.l~eJ 1 LJ1191Will.l~1~1VllU tJVl~fl ~~ 1~u tJ 
' ' ' 

Vl~n1 L.l1~tJ~ nmeYL.l~L.l bb~~11l1 bm1?~~~~519111~1L.lrn{'UeJL.l~eJ 1 LJ11911b~L.l 
' 

3. 15m1~~hmJtJ'Vi~n fl11[;.J~\91UtJVl~n1~tJ 1-d'b~m1n~'llb~tJ-:JeJ~1-:J . ' 
b~tJ11~tJhJ[;.J?~~1?~~~LJ1 b'lil.l ~~G11911 m1~eJtJ?~mm~B1m~qtJVl~n~ 
?l~mru~~ 1-ff1~ tJ~ b 1ml.l1L.l bb~ fl11[;.J~\9lu tJVl~n1~ tJfl11 1~wr1 b 1-:Jil~m1~ 

~ ' 
'lleJ-:J~~L.!Vl~tJ1 L.lnmutJVl~n b'lil.l ~L.l~~m1~eJ~~?I~'IJ1ru?I-:J ~~G11911 bb~~ 

<t 'I 'I 'tl 'tl 'tl 

~~L.!Vl~~~~'IJVl'IJ1Vl1 L.lfl11~eJtJ?ImtJ1?1~~L.!Vl%~1-:J., btlw~i'L.l ~~'li1tJ 1 ~m1 
' ' I 

~eJtJ?ImtJ bn~ 1~B ~1-:!11~ b 11 1-ff1~tJ~ b 1mVl~nutJi!eJtJn11 bb~~vh 1 m~utJ 
' ' 

1911d1\l~ 2 'lJ~~1tuti119leJ1Vl11 1LJ1mb~L.l (N) vJeJ?~vJeJ1?1 (P) 1'\Jbb\9l?lb6iJtJ~ 
(K) bb~~er~11~1LJrn{'UeJL.l~eJ1LJ11911b~L.l (C/N) 1~mu~tJ 
'lleJ-:Jl?I~~L.!Vl~~'llu~~1-:!1 

Q,l Q cA tl c (%) N (%) p 0 (%) KO (%) C/N 'Jf!fleJ'U\'ldtJ • 2 5 2 

'Vh'l-iJTJ 38.57 0.84 0.22 1.58 59 

bbfl~'IJ 48.46 0.84 0.22 1.58 97 

... 
64.21 0.38 0.07 1.34 185 'lltl~:t:~111 

' 
19leJs1i'-:J-iJTJL ~~ 26.27 0.88 0.28 0.56 37 

s1!'1-if11l~~ 44.60 0.64 0.21 0.75 112 

Vl::::mm.h~:Wbb Vi-1 50.60 0.92 0.10 1.00 55 

... 
fl1 fl eJ eJ tJ 52.77 0.40 0.81 0.20 132 

bU~eJn~\.n.J::::1(9J 49.46 0.99 0.22 1.73 50 

1u~u'IJ::::1(9J 50.32 1.00 0.23 1.50 54 

36 ~,t ... mswa~w'(j5uns8 , . 

vi11~bil~m1?~rub~tJtJ119lmVl11 1~mu~1~eJ~1-:J~-:J i 
~ " ' 

Fn'IJI"l~ 1 ~m1~~L.l 1 L.lfleJ-:JUtJeJtJ 1 L.l1~~'\J~ bVlm~~~ 
' ' ~ 

~1n1 LJ m1neJ-:JUtJVl~n1 LJmruffi~[;.J~~~1LJth~nm 
' 

b~tJ-:!~1L.l[;.J?\~~1-:J 1 b tll.l~L.l1 1~tJ~L.lbb 1fld1-:Jb~~-v 
bVl~tJ'IJ~11 ~mll.l 1 m~neJ-:JUtJ?I-:J'\.J1~~1ru 25 b61lt!l 

' ~ 

WJ1d-:J b'lil.l ~~G119111LJeJ\9111~1L.l'lleJ-:Jb~~~'IJ~eJ:IJ~~ 
~ ~ 

?1~'\.J tll.lb tll.l~L.l1 
md1-iliJtJ'Vi3Jn • 

1:1!~~ 1-ff1eJ-:Jtll.!Vl~~rieJLJ'lJ~n1~~~ eJ\911' ' ~ 

~L.leJ~n'IJ'Ill.l1~'1leJ,m~~LJ~n bb~~m1~e1~~~:wmru 
'U 'I 'U 'I 'IJ 

1~b~~fl11b~~~b&l'IJ11911~n'IJ1~[;.J~ eJ\9111 1- 2 ii11 

~-:Jd~L.leJ~n'IJ'Ilu~'lleJ-!l 1~[;.J~ m1~eJ~~?I~mru'lleJ-:J 
~ ' ~ 

¥J~1~[;.J~ 
' 

.W"ll~n 1-dutJVl~fl[;.J?I~~LJ1 LJ'1h-:Jb\9l~tJ:wbbt 
' 

Vl~fl 1-2 m~n1~/191111-:Jb~\9ld ~L.leJ~tl'I.JI"ld1:1JeJ(9j~ 
~ ' 

1eJ-:Jtll.!Vl~~rie:JLJ'lJ~n~'ll~fl~~mmill.l 2 b~eJt! b~1 
' ~ ' 

VlnVleJ-:J i~i 'lJ1~~1ru 1 n1~e1/Vl~~ 11:W~-:J1m~b1 
tl'IJ~'Il~fl~'lJ~fleJtJ1 L.lbb 'lJ~-:J 

~ ~ 
II 

7.2 'Ll1'Vi3Jn;J1fl1'W 

' 

fl1 1 [;.J ~ \91 ~-:) ~ ~ ~ 1 i bb Vl L.l eJ 1Vl11 b?l~~ bb~~ 
m1G1-:Jb1"111~~ ~-:!1 L.l~1\911\i1L.lbfl~m~L.!Vl~tJ1~m 

"' 



l1~1um{u-enJ~eJ 1 u 1~'H"'lu~1111vhu ~Vi~n "\)~ 1~u~ 
' ' 

~u bb~~1'l11beJT1~W1~i1eJ'm1~1urn{ueJu~eJ 1 u 1mb"il'l.l 
' 

r ~eJ\l1oV';i~~~b1fl11um~'\Jd'l.ln1';iVi~nu1un11 

~~ilt~Vi~n m'i~~~u~Vi~n hw1oVbf"lm1n.W"llb~meJ~1\l 
' ' 

·~~u.., b'liu 11~~~1 m'i~eJ~?Imm~eJ1m~tJ~Vi~n~ , I cu , 

1mu1u bb~n1'i~~~U~Vi~n1~~m'i1~(9)1b~\ln"ilm'i11 
' 

1ut~V1~n b'liu ~u~i1m111eJ~11?111'U'iru?~\l 11~~~1 bb~~ 
'I q 'U 'lJ 'U 

11Um'icleJt~?lm~1?1~BUV1~~~1\l.., bUU~U "il~'li1~1~m'i 
I ' I 

1\l';i1~b~1 1-ff';j~~~b1fl1Vi~num:feJ~n11bb~~vh 1 m~u~ 
' ' 

li1~Bl'Vl1'i 1u1mb"ilt.! (N) ~eJ?I~eJ-r?l (P) bUbb~?!b"ii~11 
' ~er~'i1611urn{LJeJu~'eJ1u1~'ib"ilu (C/N) hwbu~~ 

~ q' ~ I 

~el'l.!Vl';itl"ll'l.l\91~1\l 1 

C (%) N (%) P 0 (%) K 0 (%) C/N 
2 5 2 

38.57 0.84 0.22 1.58 59 

48.46 0.84 0.22 1.58 97 

64.21 0.38 0.07 1.34 185 

26.27 0.88 0.28 0.56 37 

44.60 0.64 0.21 0.75 112 

50.60 0.92 0.10 1.00 55 

52.77 0.40 0.81 0.20 132 

49.46 0.99 0.22 1.73 50 

50.32 1.00 0.23 1.50 54 

L ~ r 

luunss 

.. 

4. n1';iml.:JUti'Vl~n f11'ivhneJ\lU~Vi~n 11LJumu"iib11U~1 t.~1 'i\lb~eJt.l 
' ' 

~'li1VI~\lf111 t.~mru~neJ\lu~ Hnm\lbb:()\l~1btlt.~t9i'eJ'li1"llmf1~11 b'lit.~ m~?leJ'U 
' ' 

tht.~ ~11LJ Vl~eJ~1"Wm?~~nf1~11neJ\lu~ nt.~bb\91\91bb~~nt.~J1~t.~ ~\lbUt.~?l1bVI~ 
' ' ' 

vh 1 ~bn\91m'i?lrub~~li1~mVi1'i b\91mU"W1~eJ~1\l~\l 51~ 1 t.~1mb"ilt.l bb~~'li1~ 
'U QJ 'I 'I 

m'Uf111 1 ~m111~t.1 1 t.~neJ\lU~eJ ~1 t.~'i~~u~ bVi111~?111 1lJ bb ~\l 1 UVI~mbu~J1 
' ' '\J 

mn 1 u m'ineJ\lU~Vi~n 1 t.~mru~1lJ~?I11~1tJU'i~neJu b -1J1~1~nt.~ l'leJ'lvhm'i 
' 

b~~\l611t.!~?l11~1\l 1 b ut.~it.~1 1\91~it.lbb ';ind1\lbf"l~-w"ll ';j\91J11 ~~11 'W~el11 
b'Vl~~uJ11 ~mlt.~ 1 m~neJ\lU~?I\lU';i~111ru 25 b61lt.~~b11~';i bb~1 h~Vi'LJ~1~ 

' '\J 

(')1d\l b'lit.~ 11~~~11t.~er~';i1~1t.l<tJel\lbf"l~-w"ll~el11~~~1 bVhn'U 5 : 1 b~~\j 
'\J '\J 

?~~unt.~but.~it.~1 
n1';i1'tiilt~Vi~n • 

1~~r;t 1-ff'ieJ\lnt.~Vi~11neJt.~u~n 111~~ eJ'm1 1 - 2 n1~n-r11/Vi~11 
' '\J ' 

~t.~eJ~n'U<tJt.~1\91<tJeJ\lVi~11u~ n bb~~m111eJ\9111?111LJ'iru<tJm~t.~ 'i111~\l 1-ffVI11t.~ 
\J , \J 'I 'U 

1~b~11m'ib"'l~qjb~'U 1~1 ~n'U 111~~ eJ'm1 1- 2 n1~n-r11/~1';i1\lb11~';i/f1~\j 
~\ld~t.~eJ~nu"llu\91<tJeJ'l111~~ m111eJ\9111?111u'iru<tJeJ\l~t.~ mmb~~<tJt.~1\91V1';i\l 

\J 'I 'lJ 'I 

yj11111~~ 
' 

-ri"ll~n 1-ffu~VI~n~?l11~t.~1 t.~'li1\lb~~~11bbU~\lu~n.W"lle'rn er~'i1U~ 
' '\J ' 

Vi~n 1-2 n1~n-r11/~1';i1\l b11~';i ~t.lel~tl'Uf11111el\9111?111'U';iru<tJeJ\l~t.lbb~~ 1-ff 
'\J ' '\J 

';jeJ\lnt.~Vi~11neJt.~u~n.W"lle'rn~i1mmnt.~ 2 b~eJt.~ b'lit.~ n~Vi~1u~ bb~\lm1 
' '\J ' 

VlnVleJ\l ,~, u';j~111ru 1 n1i1eJ/V1~1I ';i111~'l1m~b~11m111b"'l~rub~LJ1~1~ 
' v 

nu.W"lle'rn~u~neJ~ 1 t.~bb u~\l 
'\J '\J 

IV 

7.2 U1Vi~ n;l-unw 

m 'i ~ ~ ~ ~ \l ~ "il ~ 1 i bb V1 tJ eJ 1 Vi1 'i b?\~11 bb~ ~ ®'eJ {111t.~.W "ll~1~ "il1 n 

m'i~\lbfl';i1~~ ~\l1t.~m~'i::J1t.~bn~~';jBtJV1~~1lJeJt.~ru1~1mi 1\91~m'i1i 
"' ' v 

J1Vi~n~1i11'WVi~eJJ1?1tl\91~1i11'W (Bio-extract:BE) ~\lbUt.~15m'i?ln\91 

ci1Un"5¢'811CI :WR.JU1n1Sinl:fV1S IVVlrl 6,.,J~ 37 ., 



.. 

J1 b~CJ\l~1 fWift;1Vl'llbbt;1~ b6!1t;1~t•ll ~\lU"a~ flB'Uil';ICJ?l1"a't.h~nB'U~'WVl~6 b(;ICJ 

1.VJ1\911t;1'Vl~BmnJ1\911t;1 (Molasses) 1~t;1'l1'1J ~~ 1i1'J1b~CJ\l~?lfl(;IBBmn 
btl'W~J1\911t;1b(;ICJ'lJ'U'J'Wn1"a~m?l1lJ1t;16/l?l (plasmolysis) bbt;1~J1b~CJ'l~1il 
~ ~ 11 n ~ ~ 'W Vl ~ J1 'W 'O"a"alJ '1J 1 ~ bbt;1 ~ ~ ~ (;llJ 1 nul' ?l (;! ~111lJ 1 '\ll~ n ~ 1 b i1'W 

" ' ' 
m~m'Wmca'Vl~n~B 1 'IJ1(;JCJ 1-ffmnJ1\911t;1 bbt;1~?l1ca'IJca~nBu~'WVJ~6~1nl'?l(;l 

' 
b'Vl~1,r'Wbtl'Wbb'Vl~\lm'Vl1"abbt;1~~~\l\l1'W b(;ICJ~~'WVJ~6bb~t;1~'lli1(;l~~vhmca~BCJ 

' 
?lmCJl?f(;l~'WVl~CJ1 ~ffilJbt;1 nm~nt;1\l\911lJ~1\9lu 'lJB\l b 'Vlm'Vl~BJ1'Vl~n~1ild 

' ' 
~~i1~'l~~'WVJ~65cacalJ'll1~~bn(;l~'W'Vlmn'VlmCJ'lli1(;1 "a'JlJ~'li1?~1ca'IJca~nBu~ 

' 
?ffl(;l1i1~1nb6!1t;1Vl'llbbt;1~ b6!1t;1~(911'1Ji1(;1~1\l ~ 1ilbbri ?l1"a~'Jflfl1fl 'U 1®'b(;l"aVl 

hJca~'W n"a(;ltJiJl'W ®'BTilJ'W bB'W1SV~ bbt;1~~'W~ J1?ffl(;l:U'Jm~~~bfl(;l~'WlJ1fl 
'Vl~BtlBCJ~'WB~nutJ~mruJ1 b~CJ.:J1 'WI?i''WVl'll1(;1CJ'IJn~J1 b~CJ'l1 'WI?i''W-vl'll?l(;l~~ 

" .::.1 I iJ I .odij q~ ~ Q..l ~ ~ ~ 
lJBCJ'IJca~mru 90-98% m?l'J'W'lJB\l~'lllJ'W1lJ1fl 'W1?lfl(;lfl~~bfl(;l'lJ'Wmn 

" 
m CJ 1 'W"a~ CJ~ nm b ~ CJ\l 2-3 l'W bb\91 b tiB\l~1fl'lJ'U'J'Wfl1cavh 1 'W"a~ CJ~ bb can 

b~miB'lfl'U'lJ'U'J'Wn1"a?ffl(;IJ1b~CJ\l~1flbSVt;1Vl1\l:U1m~ (bio-extract) (mca11, 

2543) bbt;1~ 1 'W'Ii'J'l'Vl~\l b~ m-rr B\l nu'lJU'J'Wfl1"a'Vl~ n i9l.:J,r'W11ni'll1mca 
I d d ~ Q.l -=:!1 I ~ Q.l .c::il d QJ I 

'U1\lflt;1lJ~\lb"aCJfl'W1?ffl(;l'lJ'Jfl1~11 'W1'\IllJfl'll'Jfl1~ bbt;1~lJn1"a~\9lJ'W1?l\9l"a\911\l~ 
' " 

~'Wm~fllJ1fllJ1CJ'VlmCJ?lm 1ilbbri 'IJm'Vl~fl 1 "li'Vl~fl btl'WI?i''W 
" ~ Q.l .cf ..::::t c:t 

7 .2.1 'U1'\IllJfl"!f'J.fl1'V'l~1fl'V'l"!f'\ll':ie:J bfl~B1'\Il1':i 

1. 1-ffbl"l~Vl'll ~n Hft:.m 'Vl~mi"!LoJm'Vl1"a~tJ.:JhJu(;lb-J1 111m 
" 

~'U'Vl~B'U(;l1~btl'W~'Wb~fl~ 1~m'll'U~~ljt;.htJ(;l b'liti ~\l~m?l~n 
2 . 1~mnJ1mt;1 'Vl~BJ1\911t;1Vl"a1mb(;l\l'Vl~B'lJ11t;1\l1tJ 11'1..1 3 

'lJB\lJ1'Vl11fl~fl (mnJ1\911t;1 1 flfl.~B~fl 3 flfl.) 1'WB\9l"a1~1'W;1~1i1J1'\Il~fl 
:U1m~B~ bb~'J 1 m~mnJ1\911t;1tltlCJt;1\l 

" 
3. 111'lJB'l'Vl11n b'li'W nB'W~'W 11-:JV!u~nHbb~'JtJ(;lt:.h~.:JH 

1-2 b~B'W 

38 ~J.. ... msw8V~w?55unsti , . 

4. ~~i1J1~J1\911t;11 '\llt;1BBfllJ1AB 

'lJ'J(;JD(;lt;.h1 ~?li1Vl~~BlJ~~~ 1-ff 

15m':i'll11 tJi. .U 

111J1'Vl~ n:U1m~ t:-J?llJJ15"a"alJ(;l1Vh 1 ~b ~B~ 
1. O(;J'VJ'Uiil"!f~n 1~t:-.~~ Hf~'WI?i''W B\9l"a1 

~m (1:5oo) mca~~5(;l~'W1~uBCJfl#\l 

2. ':i1~ne:~\l1u1:Ul:u'Vlru1 ~~ bb~\l eY\9lca 
"' 

~m ( 1 :200-250) 1-ff~m?l~flflt;1lJflB'l-vl'1J 'IJ~BCJ 1 
' 

~'IJ(;J1~ 111lJ11-fftJca~ 1CJ'll'Wb 'Wfl1"at:-J?llJ~'W'Vl~BAmJ~ 
' 

3. 1"lii.~1'Line:J\liJCJ'Vl~n b(;ICJ1iJ1'Vlirn:U 
' " ' ... 

~t11J1 10 ~\9l"a bbt;1~b~lJn1fl1J1\9l1t;1 2 otlB'W "a1(;lfl' 

'\lllJl(;J~ 

4. ':i1~~'UbbU~\lb'rn::'IJ~n 'IJ5u~i9l.:Jd 
nul''ll-vl'll'Vl~ml"lLoJVl'll 1-ffeYm1b~B~1\l 1 otlB'W1~~ 

500) "a1(;1 1 \9l1"a1\lblJ\9l"a ~B 0.5 -1 ~m 'IJ~BCJ1 

l'W n?l1lJ1"a11Ut;1fl-vl'll'Vl~Bfl~11mil ~11?i'B\ln1"afh~' 
" 

U"BCJ 1 ~l'll-vl'll\ltlfl~flfl#\l'\ll~\l~\l~"a'J'W41 bb~'J"a1(;1 
B\9l"a1 1 <ffB'Wb~~~t1J1 5 ~m (1:500) '\Jt;1n.W'1J1i1J1 

" 
s. t:-.~~lJJ1eJ\9l':i1 1 aUB'U 1&i:: ~ml1 1-5 ~ 

~'U~1fl'J1lJ~::e:J1~ ~~'li'JCJ~BCJ~'WVl~CJl\9111~~(;1~1 
' 

'li'JCJ~e:JCJ~'WVl~tJl\91111 'WbbeJ\lJ11 ~~BCJ?lmCJt;1\l Vll 1 ~I 
' 

6. fl1':i"!JCJ1CJ~'Jb~B vh1m(;ICJljeJ'\9l"a1~TL 
mnJ1\911t;1 : J11'LIB\9l"a1~1'W 1:1:10 1~'lJ'J(;ID(;lt;.h . 

atle:J':i::1\l1 'Ufl1':ibaU 

J1'\ll~ n:U1.n1~ b tl'W'lJB\l b '\llt;1'J~~~'WV1~6 ~ B CJ i 
' 



f~~b61!~~\?11 ~-:JU'i~fHl'U~';JtJ~1'iU:~~~ru~LJVl~~ 1(;ltJ 

r \?11~ (Molasses) 1~~-:J1u lil~1~111b~tJ-:JVl~..,n(;l~eJf1~1 

11LJf11'i'V'lm~hJ1~~~ (plasmolysis) bb~~111b~tJ-:JVl1~ 

~'i'i:W61!1~ bb~ ~~ ~ (;l:W 1 tl'Ul ~ (;1 ~11 1:W 1 VIJJ f1 (;11 b LJ LJ 

l1 u1~tJ 1 offn1ml1\?11~ bb~~~1'iU~~f1eJ'U~LJVl~~lil1f1l~(;l 
' 

IV11'ibb~~'V'l~-:J-:J1LJ b(;ltJiiJ~LJVl~~bb~~~61!il(;l~i!~Vhm'i~eltJ 
' 

iffi:wb~fl~b~f1~-:J\?11:W~1~'U "lleJ-:JbVImVI~ml1VIJJn~1~d 
' 

1~'1J1~~bfl~~LJVImf1VImtJ'IJil(;l 'i1:W~-:JiJ~1'iU'i~f1eJ'U~ 
.~~b61!~~\?11'1Jil(;l~1-:J~ 1~bbtl ~1'i'V'l'Jnrnftu1~b(;l'iVJ 

fft:wu :e1~161!~ bb~~~LJ~ J1~tl(;l~1~1'V'llil~bn(;l~LJ:W1n 
f:w1ru11"1b~tJ-:J 1 u~~~~ ~(;ltJ'\.Jn~~1b~tJ~ u~~~~~(;llil~ 
t8% m~1LJ"lleJ-:J'V'l'1J:WLJ1:W1f1 LJ1~f1(;lf11i!~bf1(;1"1JLJ:W1f1 

rtJ-:J 2-: ~LJ bb~btieJ-:Jiil1f1"/J'U'JLJf11'iVh1LJ'i~tJ~bb'if1 
'i~n~111b~tJ-:Jii!1f1b61l~Vl1-:J:U1m'V'l (bio-extract) (eJ'i'ifl, 

. v 

vt~-:J bi'i tJ'J.rr eJ-:J nu"ll'U'JLJ m 'iVIJJ n ~ -:J't!u't! n1'1J1 m 'i 
v 

n~:U1.fi1'V'll1 111VIJJf1:U1m'V'l m'l~iJf11'i~\OlJLJ1~\?l'i~1-:J ~ 

1tJ~\?l'i1~bbn umVIJ.Jn 1~VIJ.Jn btlu~u 
" Q.l ..c:::t .:::t 4 

Vl~n'IJ'J.f1TW1iJ1n'W"'fVI':iBb~~B1VI1':i 

Pl'l'f~'ll ~n 1~e.J~ Vl~mP!'l'fellVI1'i~tJ-:JhJu(;lboJ1 111:w1 
" 

b~n~ 1~.rn'1JLJ~~iJ~htl(;l b-dLJ t;l-:J'V'lm~~n 
rnnJ1\?11~ Vl~eJJ1\?11~Vl'i1tJbb(;l-:JVI~eJ"ll11~-:J 1 u 11 u 3 

J1\?11~ 1 nn.~eJ~n 3 nn.) 1ueJ'm1~1ud~1iJJ1V1JJf1 
" rn n111\?11~1JeJ tJ~-:J 

"lleJ-:JVI't!n b"llu ne1u~u 11-:J~u~nHbb~1tl(;le.J1i!1A~ 

5uns8 

.. 

4. li!~iJJ1~J1\?11~ 1 Vl~eJeJfl:W1~eJ J1V1J.Jn:U1m'V'l me1n 1~ 
"ll1(;ltl~~11 ~~ilVJ'V'l~eJ:w~lil~ 1 off 

15m':ith hl1.U 
111J1V1JJ n:U1m-w e.J~:wJ15'i'i:W (;11Vh 1 ~b ~ eJiil1-:J 

1. 5(;1WLJoW"!f~n l~e-.~6'1 1~~LJ~LJ B\?l'i1 1 offe1u1~~~eJJ1 5-1 o 

~\?l'i (1:500) A1'ilil~Q(;l~LJ1~UeltJA~-:J 
2. ':i1(;lf1eJ.:j1u1muVIru1 6t(;l bb~.:j eYm1 1 .ffe1u1~~ ~e1J1 2-3 ... 

~\?l'i (1 :200-250) 1 off'V'lm~~nA~:wneJ-:J~'IJ u~eJtJ 1 ~bfl(;lf11'i~eJtJ~mtJ 1-2 
' 

~U~1~ 111m1 offu'i~ btJ'IJLJ1 LJf11'ie.J~:W~LJVI~eJA~:W~LJ'U~bdru bALJ~LJ~'IJ 
' 

3. 1 "lil.6t1 unB.:jqEJVI31n 1(;1 tJ 1 .UJ1V1JJn:U1m'V'l B\?l'i1 2 otleJLJ 1~~ 
~e1J1 10 ~m bb~~b~:wmnJ1\?11~ 2 offe1u 'i1(;lf1eJ-:JUtJVIJJn1~iJA11:W~LJ 

' 
VI:W1~ ~ 

4. 'i1(;l~LJbbU6'1.:jb'W1~U6'1f1 ui'hj~~-:Jd 'V'l'i1LJ~LJe.J~:WA~mA~1 
~ ~ ' 

nul''IJ~'lJVI~mi"l'l'f~'/J 1offeJ'\?l'i1b~eJiil1-:J 1 offe1u1~~ ~e1J1 2-5 ~m (1:250-

500) 'i1(;1 1 \?11'i1-:Jb:W\?l'i ~eJ 0.5 -1 ~\?l'i u~eJtJ1~bn(;lf11'i~eJtJ~mtJ 3-7 

l'u n~1:W1'iflu~n~'IJVI~ml~11m~ ~1~eJ-:Jm'irh~'(;ll''IJ~'IJvnniJ b:W~(;lm'i 
" 

u~ eJ tJ 1 ~l'lJ~'lJ-:JeJ f1B f1A~ -:JVI~-:J;;i-:J'W'i1LJ~1 bb~1'i1(;1J1VIJJ n:U1m'V'l b ~ellil1-:J 
eJ\?l'i1 1 offe1u1~~~e1J1 5 ~m (1:500) u~n~'111~mtJ1u 2-3 l'u 

" 
5. e-.~6t:uJ1B\?l':i11 .UmJ1&1~ \9lml1 1-5 ~{Pl':i (1:100-500) ':i1(;1 

~LJVllfl'J1:U6t~B1(;1 li!~-d'dtJ~eltJ~LJVl~tJl(Plfl~~(;l~LJ 1111 U b Vl1 LJbb~-:JJ1-rr-:J 
' 

"1i1tJ~eJtJ~LJVl~tJl\?lfl1 LJbb~-:JJ11 ~~eJtJ~m tJ~-:J vh 1 ~bb~-:JJ1iJ~m'V'l~~LJ 
' v v 

6. n1':i"'fEI1EI~'"Jb~B vhhlL(;ltJiJeJ\?l'i1~1LJ ~el 111VIJJf1:U1m'V'l : 

mnJ1\?11~ : J11ueJ'\?l'i1~1u 1:1:10 1~"1J'J(;llJ(;l~1 3 l'u 1111ut-b1~ 
., "' ., ., ., 
"'fB':i~'N b1.Jn1':i b"!f 

J1V1J.Jn:U1m'V'lb tlLJ"lleJ-:JbVI~'d~~~LJVl~~ ~eJtJ~mtJ~-:J~1-:J ~ mtJ 1 u 

chlln:JQ811Cl ~WA.JU1n1SIOI.:lVIS IVV!rl 6,tf,~ 39 ,, 



.. 

b'll~~ ijm1~boil~-il'W'IJeJ~r,nm~mml~~-nn b~m111 tJu~~'W~'W~"Il ~B~1 oil 
'U 

b~mm~1n ~"llbb~~~"ll'W~"il~VleJ'Ui,'l'WeJ~ 1 'WeJm1 b oil~-il'WbbV1n~1~n'W ~n~ru~ 

'IJeJ~nT~V1eJ'\J£,'l'WeJ~'IJeJ~~"Ilf1~1 tJn'\J 1~~'\.J~mfl~'W~"Il Sit~ ~mfl~'W~?i~ bi,'l~~ 
nl'j b~'\J 1V1 ti' 1 H1 'Wm1~ b .rr~.rr'Wi,'l~vh 1 Vf~"ll"ll~~ nm'j b~'\J 1VJVI1BmtJ 1~ 

'U 

e1~1~hiiV11~ m'j1-iJJ1V1iln~1m~ fn'j"iJ~bU'Wm'a1oilb~B"111mi,'l~~nT'ab"il~qJ 
b~u 1V11 Vfnu~'W~"Il VI1B"111mi,'l~~n"ilm'j~'IJB~"il~'WVJ16bvhJ'W 1 'Wm'a1 -1JJ1 

' 
VIii n~1i11~ b ~ tJ~ eJ ~1~ b~ tJ1 51Vlel1VI1'aell"il1li b ~ tJ~~eJ ~el Fn1~~ el~ nl'a'IJeJ~ 

' 
~"IJ ~~J'Wf11'a1?itltJ~'WVJ16"~J'W~~'W~ 1 Vltl'\J~"IJ~1tJ 

' 
7.2.2 ti~1VI~n 

1.Ut1~1bU~ tl~1~1b~n 6J Vl~eHA"Mtl~1 ~uVI1Bu~tJm1 VlbU'W~'W 
b~n~ b~eJ 1 Vi'~eJtJf,'lmtJ 1~~1tJ "il1nJ'W'L11~1VIiln 1 'W~~~mi,'l~n 'IJ'W1~ 200 

~VJ'a 1~tJ1oiltJm 40 n1~n~~ ~utJ~'a~ 20 n1~n~~ b~~mnJ1V11~~~1u 30 

n1~n~~ J1~~~111 25 ~Vl'a A'W1VlboU1tl'W bb~1U~~.J1~~~~~~1il'W~~~VI1B 
b~b1B'W tJ'a~~1ru 2-3 b~eJ'W "111~~vhm'a'VIiln~mA'WUm'VIiln1'W~~th~ 
b U'WA#~A'a111 'Wmru~tJm'VIiJnijn~'Wb VI~'W 1 Vi'b~~mnJ1V11m~~~~ 1 tJ b~eJ 
tJmV!iJn~eJtJi,'lmtJVI~~ bb~1oJ1J1tJmV1iJn 1 tJ1 m~ tJm'VIiJn~~"il~ijn~'W 
VleJ~ nl'ab~~~utJ~'a~vf'WbU'W~'Wb~n ~ vY~btJ~eJn~~1tJVIiln~1tJ "1i1tJvh1Vf 

tJm'VIil nij n~'WVIB~ 1 'W m'a'VIi! ntJm bb~~ ~ A#~Arum~'IJ eJ~tJm'VIil nij m1~ 
' 

bbVJ n~1~n'W~'WeJ ~nu"~J'iJ~'IJB~i'VJfi~'\J bb~~ m~'\J1'Wn1'a'VIi! n bbVJl~ tJvf11 tJ mi'1 
'U ' 

"il~m 'W 1VJ'jb"il'WbU'WeJ~AtJ'a~neJutJ'a~~1ru 1-3% i'JeJ£,'li'JeJ~i,'l o. 1-1.14% 

bb~~ 1 ~ bb VJi,'lb61itJ~ 1.0-2.39% ~'\J51~eJ1V11'a'aeJ~bb~~51~eJ1VI1'abi,'l~~ 1 'W 

tJ~~1ru 1libn'W 1% ~1VI~'\J®'BTI~'W~"Il1 'WUm'VIiln~u~eJtJ~1n i,'l1~1'amiiu 

11l m~'W1'WU'a~~1ru 1 tJ 
m':i1"lit1~1VI~n m'a1?i~~~'W1Vf~'W~"Il 1~tJ1oiltJm'VIiln : J1 

b'vhnu 1 : 50-100 ?i1'W ~'WeJ~nu"~J'iJ~'IJeJ~~"Il 1oil'a~1A'W~'W'W"Il~n'Vln~ 

40 ~J.. ... mswa~w~nunsti ,. 

7-15 1'W b~B"111mi,'l~~b~~tJ~mru51VJmVI1'j~'"J~nu 
' 

oU eJ 1"11 'j'j~l~ 1 'W n1'j'L11 b mtJm b U ~VI1eJtJ~ 
vhm'jVfilntJm~eJ~bmJ1~~~1~tJmneJ'W1?i~~VIl1n b 

bn~eJ~~~1 nu\?l1tJm~1n nm'VIiln"il~vh 1 m~J1U!;l 
~~ (EC) b~eJ1-iJ&J~~eltl'Wbtl'Wb1m'W1'W~ "il~ije..mm~Vl 
b~~~'Wb~eltJ ~ S~t~"il~bn~1VJ~nu~'W~"Il1~1'Wm'jvhH 
~'WVJ'Wbb~~'j1 tJ 1~V1eJ'\J bb VJ'W~"il~ 1~~'\J"il1n~"~Jbb~m~'IJU 

' 
~~Vl'WVI1B 1li 1 'Wmru~tJmV11mmb~~ij'j1f11bb~~ h · 

' 
DtJ~'WVJ16"~J'iJ~~'W 01 ~VI11~~1tJ1 'W~'W~bb~~ij~'WVl'lJ 

' I ' 

7.2.3 1-zi'YI~n 

16l~vh"li'Vl11~bbn 1.U1n VI1B1'1ibu~ 5 nn . • 
btJ~m 1 'IJ1~ bb~~b~~bbU~vh-il11V1~1n 1 b~~~ 

1fim':i'Vl1 ~1'11 em~1.U vY~btJ~eJn 1~tJt 
btl'W~'Wb~n 1?i mnJ1mmb~~-ri,'l~~bVI~Bm~er~'j1~ 

' 
bf1~11Vfvi'1 u~e.Jl~~ ~~~~11l'W~~~ tJ'j~mru 1 ~\J( 
Vliln"il1n 1'111 tJ1-ilu~~'WLl1'j~1 Vltl'\J~'lJ~'Il1~ vr~1'lJ'j~ 

' 
neJ'WeJeJn~eJn bb~~VI~~"il1n&l~e..J~ eJVJ'j1~1-V' 5~'1'1'l.!Vl 

" -ilB'Wbbm e..Ji,'l~'L11 20~VJ'j 

e..J~n1'jVJ'j1"iJlbm1~~~1m1~btl'l.lm~-~ 

bb~~®'eJTI~'W~"Il1 'WJ1V1iln~1m~ 
1~ t!'Vl1 nl'jb tJ1tJu b Vi tJ'\J~1Fn1~b tl'l.lm~-

1 vJvh tJ~~1ruf51VlmVI1'jbb~~tJ~~1ru®'eJTI~'lJ.y;'1l1 'lJt 
' 

nm'VIiln~~bb~ 7 1'W~~ 1 tJ 6/t~ij~1'We..Ji,'l~'IJB~n~'"W 
el~1~~~ 1 m~n~~ 1?imnJ1Vl1~ 1 m~n~~ (eJ~~ 
~~~~neJ bb~~~nVJB~1vr~~bBtJ~ e..Ji,'l~numnJ1~1' 

I 



"lle:J.:J~1~~:;mf!eJ~~1n b~m.h lt.J511l~'Uti1'U-vl"ll ti1e:~.:J1 off 
" 

;;,'1JUiil"iJ:;I'm'U~'UeJ'I1 'UeJm1 b <ff~-ti'Ubb~fl~l'ltl'U ~m~ru:; 
I ' ' 

leJ'I'iil'1lA~1fJtl'U 1~-ru~mft~'U-vl'1l Gli.:J~eJft~'UVi~'l b~~~ 

A11~b .rr~.rr'U~'Ivh 1 '!X-vl'1J"ll:;~n m~b~'U 1~Vl~e:Jm fJ 1~ 
" 

~ 1Vl~n~1m'Vl m~"iJ:; b tl'Wm~ 1 -lib ~eJ'lbm?l~~m~b "ii~tlJ 
~eJ~1m~~~n"iim~~'lJeJ'I"ii~'UVl~~ b vi1J'U 1 'Um~ 1 -tiJ1 

' 
'lb~m 51~e:Jl'Vl1~m"ii1~ b VlfJ'I'VleJ~eJm1~ti1eJ.:Jfl1~'lJeJ'I 

' 
5uVJ%'ll'Wiil~'U ~ 1 '!Xnu-vl'1l~1 fJ 

1'Vi~n 

~ u~1~1b~n~ 'VI'imA~'ll6'11 ~'U'Vl~eJ'UI?lUm1'!Xbtl'U~'U 
1fJ h1~1fJ "i11nJ'UoJ1~1Vl~n1 w;l'.:J'Vlm?l~n 'lJ'Ullil 200 

11~n-r~ ~uu:;~l?l 20 n1~n-r~ b~~mnJ1~1~~'~1u 30 

R 25 ~m A'U1~b-rr1n'U bb~'Jul?leJ1!.l'~~'~~Art'U~~~'VI~e:~ 
2-3 b~e:Jt! ~1'1~vl1fl1~Vl~nti1mA'WUm'Vl~n1 'Utl'IU1'1 

"'~LJm'Vl~niln~'Ub'Vl~'U 1 ~b~~mnJ1~1m ~~~'11 LJ b~eJ 
Vl~lilbb~1"L11J1LJm'Vl~n1 LJ1 <ffb~ '\.Jm'Vl~n~~"i!:;iln~'U 
'~lil~t!bUt!~'Ub~n 1 ~.:Jb'\.J~e:~n~'l1 'lJ'Vl~nJ11fJ "1i1flvl11 ~ 
~ 1um~Vl~nLJmbb~~:;A~'!Arum'Vl'lJeJ'I'lJm'Vl~nilm1~ 

' 
'lJUiil'lJeJ'Il~t1~'\Jbb~:;m:;u'J'Ufl1~Vl~n bb~blilfJoX1 1 Dbb~1 

' 
'!ALJ~:;ne:~uLJ~:;~lru 1-3% 'VJe:~?~vJeJ-r?l 0.1-1.14% 

. . 0-2.39% '\Al'Uli1~eJ1Vl1~~eJ'I bb~:;51~e:Jl'Vl1~b?l~~ 1 'U 
' ' 

• 1Vl-ru~mft~'U-vl'll 1 'U'\.Jm'Vl~fl'Vl'Uile:Jfl~ln ?11~1~mtiu 

1tl 

1~1'Vi~n ~1~1~~'l~'U1~ti1'U-vl'1l 11ilfl1-ff'\.Jm'Vl~n : J1 

)o ~1u ~ue:~~ nu'1ltllil'lJeJ'IVl'1l 1 -rr~I111A'Uti1'U-vl'1ler nVln ~ 
" ' I 

l15uns8 

.. 

7-15 l'U b~eJ-d1m?l~~b~~'\.J~~1ruli1~m'Vl1~~1~nulJfJVl1'1~'U'1ltJI?l~tl 
' ' 

orr e:Jf)d~~d'-:!1 'Ufl1~"L11 bm'\.Jm b tJ l?l'Vl~eJ'\.J~1Vl:; b~m'Vl~fl ri e:Jtl 

vl1fl1~Vl~n'\.Jmti1m be:J1J1~1?1~1'1'\.Jm neJ'U 1~tl'I'Vl~ fl b '\Al~1:;!;)1iJJ1VJ:; b~Vl~eJ 
bn~e:~&i111~1nul'i'1'\.Jmmn b1m'Vl~n"i!:;v111m~J1'\.Jm'Vl~n~ilrhm1~b~~ 
~'~ (EC) b~eJt<ff~l?l~eJn'UbU'Ubdm'U1'U1 "iJ:;iJ~~m:;VJuv111'1X~'Wilm1~b~~ 
b~~~tlb~eJfJ 1 ~'~"iJ:;bnl111 Vl~nuti1'U-vl'll1~1 'Um~v111-libn~mmti1e:~.:Jrhi1'1~'~ 
ti1t~Vltlbb~:; ~1 fJ 1~ ~ eJ'U bb Vl'U~"ii:; 1~-ru "iil n-vl'1l bb~~ :;'1Ju 111 ~1 fJl11"l~ri1 nu n1 ~ 

' ' 
~'~Vl'W'Vl~eJ 1~ 1 'Wmru~'\.Jm'Vl1mmb~:;il~1mbb'Vl'l1~~1b tl'Uti1e:~.:J1 off r11~ 1-ff 

' 
tlf!Bt!Vl~~'1ltl111~'U ~ ~Vl11~~1fl 1 'W~'U~ bb~:;ilti1'UVJ'U~1 n'i1 
' I ' 

7 .2.3 hl'VI~n 

1'~111vi1"1iv111~bbn 1'li1ri Vl~e:~1'libtl111 5 nn. mnJ1~1~ 5 nn. 'U~ 
' 

bLJim 1 'lJ11?1 bb~:;b~l?lbbU'Ivl1-rr11Vl~1n 1 b~~l?l 
15m-avh ~1'li ~?1~1'li ~'lb'\.J~e:~n 111lfJ'UI?lb'\.J~e:~n1'lJ1~~:;b~fJI?l 

bUtl~'Ub~n1~ mnJ1~1mb~:;i'?111l~b'Vl~eJ~1~eJm1~1'U~n1Vl'UI?l ~?I~A~n 
' ' 

bA~11~.X1 u111eJ1!.l'~ ~'~~Arl'W~~~ '\.J~:;mru 1 ~'\.J1111~ ?11~1~t1"L11bmJ1 
Vl~n"ii1n1 'li1 LJ1 <ff511l~'Uu1~'~1 ~nuti1'U-vl"ll 1~ ~'~1 'U~:;fj:; b"ii~ru b~u 1~ 1 'W'li1'~ ' .... 

tle:Jtle:Je:Jfll?le:Jfl bb~:;Vl~'l"iilfl~\?1~6'1 eJm1~1-ff Q\?l~'UVl~'l~~ 10-20 sa-a (1-2) 
' " 

offe:Jtlbbfl'l ~?1~"L11 20~m 

~~m~~~1"iiibA~1:;~ri1m1~bU'Uml?l-~1'1 '\.J~~1ru51~eJ1Vl1~ 
' 

bb~:;~e:~ft~'U-vl'1l1 'UJ1Vl~ fl~'J[lly.j 
111lflvl1 m~b '\.J~fJ'U b Vifl'Url1f111~ b U'Uml?l-~1'1 (pH) ri1m1~-J1 

1 'VJvh LJ~~1 ru51 ~e:Jl'Vl1~ bb~ :;'\.J~~1ru~e:Jft~'U-vl'1l1 'UJ1Vl~ fl~'J[ll'Vl~il~:; fj:; 
' 

nm'Vl~n~'lbb~ 7 l'U~'I 1 tJ ~'lil~1'U~?I~'lJeJ'In~1fJ ~:;!;l:;ne:~ bb~:;~nVleJ'I 
eJ~1'!~:; 1 n1~n-r~ 1~mnJ1~1~ 1 m~n-r~ (eJm1 3:1) vl1fl1~'\JI?lfl~'Jfj 
~:;~:;ne:~ bb~:;~nVleJ'I1~~:;b~fJI?l ~?1~numnJ1~1~ 1~!.l.:J'Vlm?l~n u111eJ1 

chtln3Q"EJIICl~WVUU1n1Sifll:JVIS IVVlrl 6, ..... l~ 41 ., 



(m~~ 7) b~Bmurhvl'U~ 7 1'W b~~·vhm'lbnuJ1Vl~fl~~1bm1~tk'il'Wm'U 
rhVl'U~ 1 tJ 

\11fl~~ fl1'l1 bfl'l1~~J1Vl~ fl~1.fl1~~1 .ff fl~';JEJ ~~~~flB bb~~ 
~nvm~ Vl~m~CJ~tn1 nm 71'W~~ 1 tJ ~uiltl~~1ru511?11'W11?l'lb\J'W~1~~ 

' ' 
bb~~~~~~BCJl 'W'Ih~ 0.5-1.66% 51\?l'VJB~'VJB-r~ 0.1-0.82% 511?11 ~bb'Vl~b61!CJ~ 

'U , 'U , , 

0. 98-1.58% 'l1~~~51\?lB1Vl1'l'lB~ bb~~l51\?lB1Vl1'lb~~~~~'UtJ~~1ruUBCJ 
' ' 

m n bb~ ~51 1?1 mVl1 'l'U1~ ~1 hJ~1~1 'ltl l?l'l1\J~'U 'WB fl\11 nd~uil ~mfl~'W~'IJ 
' 

B~~~ 3 'lJtJ~ 1~bbri BBfl68'U 1~11?11FltJ'U (~'U 2 ~1 1~bbri 1~B&l'U bb~~ 
'U 

1Fli1&l'W) bb~~~'Ub'Um'l~~'W 1'W'1h~'l~CJ~nmVl~n~~bb~ 1-2 b~B'W bb~~ 1 tJ 
lil~J'U\11fl ~~ m'l1 bfl'l1~~ ~u11~1~1'ltl bnuJ1Vl~ n~1m~ 1-n m~'Wl'U 
tl'l~~1ru 1 tJ bb~~'U'-l1'l~CJ~nm~Vl~fl'W1'W 1-2 b~B'W 'l11\J~btl'W'1h~nm 
~ b Vl~1~~~~\J~U1 bmJ1Vl~ n~11off b ~'l1~~uil~~tl~~1ru511?1B1Vl1'lbb~~ 

' 
~mfl~'W~'IJ1 'Wtl~~1ru~~~~1 nn11'l~CJ~ b 1m~'W (~'l1CJ~~ b~CJ~ 1 'WI?ll'l1~~ 

'U 'U 

3 bb~~ 4) ~~\11flfl1'lU1J1Vl~fl\11flfl~1CJ ~~~~flB bb~~~n'Vlm 1tJ1off 

~'Ubbl?l~fld1'1h~BBfl~Bfl'Vlfl~ 5-7l'U 1'WBI?l'l1 20-30 ~~~BJ1 20 ~m 
~u11~1~1'lm~~~~~~l?lbbl?l~m11~tl'l~~1ru 15-20 btlB{b~'W~ 

b~Bbtl1CJ'UbVJCJ'UJ1Vl~fl~1m~\11fltlmVl~flbb~~J1Vl~fl~1m~ 
\11fl fl~1CJ ~~~~flB bb~~~fl'VlB~ ~u111 'WtlmVl~niltl~~1ru511?1B1Vl1'l~~ 

' 'U 

n'i1 J1Vl~n~1m~\11n~'lJbb~~~~ Hf ~~\11n~~m'l1bfl'l1~~1~CJ~u11 'IJ'W~ 
'IJB~~~'W'Vl1~ tl~~1rubb~~~1'ltl'l~flB'UB'UVl1~'1JtJ~~1~ ~ ~~'U 1 'WJ1Vl~fl 
~1m~ bbl?lmh~n'Wm~'l~CJ~b1m 1 'Wfl1'lVl~n ~~\J~'WVJ1~~1'W1 Vlru~~u 

' v 

btl'U~~'WVl1~tl'l~bfl'VlbbuflV1b1CJ bb~~~~~'IJ'U~~h~~ ~1'U~1'l~~u H1bbri ~1'l 
~1iln ~mfl~'W~'IJ ~1'lfl1'\Jfl~bb~~~ bb~~~1'lUB~n'Un1~~ hfl~'IJ lil~J'W 1 'W 

' 
.fl1~'l1~ J1Vl~fl~1.fl1~\J~tJ'l~flB'U~ldCJ J1 ~~'WVl1~'lJ'iJ~~1~~ m'ltl'l~flB'U 
B'W'Vl1~ bdl51\?l bb~~bl'l~~'U~1'Ul~~~'l111 tlVl~fl FlnJ.fl1~'lJB~J1Vl~fl~1.fl1~ 

' ' ' 

42 ~.t ... mswEi~w?15unsfi ,. 

~btl ~~'U ~~~'U rl'UB~ fi tJ 'l~ flB'U'lJ B~l~~Vl~ fl~1 ~ 
' 

'lJ'IJ1'Un1'lVl~fl bb~~~.fl1~bbd~~B~ 1 'Ufl1'lVl~fl ~~ 
'IJB~\J~'W'Vl1~ 

' 

• v 

mwn 7 'lh'tllifnfhmw ff(f)'imhv 
" 



0 Q.1 ~ 0 ~ ~ Q.1 l.:::t. d' 

1'VIU~ 7 'dtl b~l.JV11f11~bf1'\JU1VIl.Jf1?l-:J'dbm1~VI~Ufl~'\J 

~1 bfl~1 ~.fiJ1VIlJ f1~1 .!ll'V'l~1-if f1 ~1 tJ l.J~ 6'1 ~ f1el bbG'I ~ 
11 nm 7-!u~-:J 1 tJ 'V'l'Ui1tJ~l.J1tut51\911u1\9l~b~U~1?l~ 

' ' 
0.5-1.66% 51\9l~eJ?l~eJ-r?l 0.1-0.82% 51\9lb 'V'lbbVl?lb<iltJl.J 

' ' 
~51\91 eJ1'VI1~~eJ-:J bbG'I~51\9leJ 1VI1 ~ b?l~l.J~'V'l'\JU~ll1 ru11eJ tJ 

' ' 
fU1-:J~1 1lJ?l1l.J1~ti\91~1~'V'l'\J UeJ n~1 nd'V'l'Uil ®"eJ Til.JU~'ll 
I 

• eJeJn<au 1"1l1\911fl'Wu ('V'l'U 2 ~d Hlbbn 1"1le1~u bbG'I~ 

~b~G'I~'W 1'W·lb-:J~~tJ~bdG'Il'VIlJf1~-:Jbb~ 1-2 b~eltl bbG'I~ 1 tJ 
fl~1~.fi 'V'l1.Jl1?11l.J1~tlbtl'\JJ1VIlJf1~1.!ll'V'l1 it -lft~U1U 
1.rJ1~~tJ~bdG'Il~VIlJf1U1U 1-2 b~eltl th~~blJU'1i1-:Jb1G'I1 

.mJ1'VIlJf1ll11-if b 'V'l~1~'V'l'Ui1~-:JU~l.J1tu51\9lm'VI1~bbG'I~ 
' 

ru~?l-:Jl.J1nn11~~tJ~nm~u (m1tJG'I~b~tJ~1u\911~1-:J~ 
~ ~ 

1~thJ1'VIlJf1~1f1f1~1tJ l.J~G'I~f1el bbG'I~V1f1VleJ-:J 1tJ1-if 

f ~elflVJfl~ 5-7-!u 1uB'm1 20-30 <il<il~ml1 20 ~m 
G'l~~\9lbb\9l~m11~tJ~~l.J1ru 15-20 bUeJ{b~u\?) 

~'U b Vi tJ'UJ1'VIlJ f1~1.!ll'V'l~1 ntJm'VIlJ n bbG'I~J1VIlJ n~'d.!ll'V'l 
b bbG'I~VlflVleJ-:J 'V'l'\Jl11 UUG'Il'VIlJf1i1U~l.J1fll51\9lell'VI1~?l-:J ' ~ 

\11fl~'lJbbG'I~(:..JG'I1~ ~~~1f1(:..JG'If11~lbfl~1~.fi1~tJ'V'l'\Jl1 'lltJ~ 

l1tubbG'I~m~tJ~~neJ'\JBUVl~~'lJ~~~1-:J ~ ~'V'l'\J 1 uJ1~l1' n 

'U\911:W~~tJ~bdG'I1 1 Uf11~VIlJf1 6/i-:J~~t!Vl~cJ?i'dU 1 V!rufi'V'l'U 
' v 

oVlbb'UflVib~tJ bbG'I~8?ll?)'lJiJ~~1-:J~ ?i1u?l1~~'V'l'\J Hlbbn ?11~ 
?l1~fll'Ufl:Wbb:WG'I~ bbG'I~?l1~UeJ-:Jnurh~~ 1 ~fl~'ll ~-:JJu 1 u 

' 
Ul1'V'l\I~U~~f1eJ'U~'dtJ J1 ~~t!Vl~~'lltJ~~1~~ ?l1~U~~f1el'\J 
~ bl"l~'W?i1u1'?1~~t111 tJ'VIl1'n fltu.!ll'V'l'UmJ1VIlJ n~1m'V'l 

' ' 

'"l15uns8 

.. 

~ bn ~:tu :.;i -:J:fi u n'\J e1-:) r1 tJ ~ ~ n e1 '\J 'U e1 -:J1 ?~ ~ Vli1 n ~1-if V!l1' n ~ ~ uVJ ~ cr ~m u 
' ' 

'UU1Uf11~VIlJf1 bbG'I~?lm'V'l bbd~~m.J 1 Uf11~VIlJf1 ~iJ(:..JG'I~eJ'/l'U~ bbG'I~U~l.J1ru 
~ "' .. 

'UeJ-:J~G'It!Vl~tJ 
' 

mw~ 7 Jw1ifnfhmw ?WJ'infi-:w v:m:mv um:wmwv 
" 

chun3~8118~WVUU1n1Sinl:HnS IVVlrl 6, .... l~ 43 ., 



\Pl1"a1.:J~ 3 bbMl.:Jfltw6unr~ bb61~'\J~~1tw51\WEJ1Vl1~~'111 'WtlTvnrn~hm'l"l~ 
' ' 

d 
\Pl1'a1.:J'VI 4 bb?I~.:J'\J~~1ru~.mft~'W~'1l (iJ61~n1'~/~\Pl~) 1 

1-ffmi'1CJ ~~61~ ne:J Y1 fl'Vle:J.:J b '\J'Wi'?!~Vl~fl~Vl~m~CJ~ nm\911-:J ~ 
' 1-ffn~-w ~~61~fle:J Y1n'Vle:J.:JbU'ti1?t~Vl~fl 

' ., 
~N82J,jiM2J1N 1::e.::L 1fi1'M2Jn 

61f!81'M11 7 i'u 1 Lieu · 2Liw 6 L~au t\J 
i'flJt I L1fl1vlti''lll:iJ'n 

Belf1~'U ~'UL'UBL'aft~'U 

' IAA GA3 

fl'l1l.JLU'Wf11111~1~ (pH) 3.6 4.0 4.2 3.8 4.1 
ntl'l!J+lJ::a::nv+oWfl'VIEJ~:mnJlma 
= 3:1 \1JJn 7 1u < 0.1 hi-w1J 

fl'l1l.Jci1~~1LYn~Vi 30 °( 1.08 1.08 1.08 1.10 1.06 ntl'l!J+ll::a::na+oWn'VIv~:mnJ11ll1a 
f11'iU1hJYh (L\11~;Ll.J'W/Ll.J(ll'l) 3.04 4.23 4.64 4.77 3.75 = 3:1 \1JJn 1 L~El'W 0.82 33.46 

~'WVJ~VI'I11UeJ'W (%) 8.27 6.51 6.52 10.45 6.48 nmo+ll::a::n£J+~fl'V\£l~:f11nJ1ma 

eJ(ll'l1ci1'Wr111UeJ'W/l 'W 1(ll'lL ~'W 14/1 13/1 10/1 11/1 8/1 
3·1 win 2 L~eu 0.23 133.94 

m111~1~n (%) 0 0.38 0.10 0.82 0.17 

1u1mL~'W (%) 0.61 1.66 0.92 0.5 0.77 

'i'JeJI1'i'JeJ~I1~~VIl.J\11 -P 0 (%) 0.11 0.11 
2 5 

0.10 0.41 0.82 

1~LLV111L;Ell.J -K 0 (%) 0.99 1.23 
2 

1.58 1.38 0.98 

LLf'lm;EJl.J (%) 0.05 0.20 0.25 0.24 0.18 f1~l.J~1'Ul Ll'l'i1~'1-1l~ E!l\>lrl Ll'll1 f11'l Lf1"\>l'l 
' ' 

LLl.JfliiL;Ell.J (%) 0.08 0.13 0.13 0.14 0.11 l1.1'l.2544 - Ll.J .E1.2545 

n1l.J~ti'u (%) 0.06 0.33 0.23 0.57 0.12 

LVI~fl (%) 0.004 0.004 0.01 0.011 0.008 

LLl.J~n1'iil1 (%) 0.0007 hJ~u 0.001 0.001 0.001 

VleJ~LL\11~ (%) 1~~1J 1~~1J 1~~1J 1~~1J 0.00042 

~~n~~ (%) 0.002 0.002 0.002 0.003 0.001 

1u'leJ'W (%) 1~~1J 0.0005 1~~1J 1~~1J 0.0003 

ll.J~u~til.J (%) 1~Vj1J ~'VIU 1~Vj1J 1~Vj1J 0.002 

f'l~eJb~(%) 0.3 0.36 0.36 0.45 0.32 

Vh.J1'1Je:J~!ill e:J~1~ ~11!f1l~CJLLI:'l~~\llJ'U1fl1'lLn'\~l?l'lL'1J\>I~ 6 

mLfl'l1~'!-1 f1~l.J ·:I1'UlLfl'l1~'1-1tJ8 f1e:J~Lf1~1?l'lLI'll1 l1.1'l.2544 - Ll.J.8.2545 
~ , ' 



.. 

~ ruG111U~ bb61~U~111tu51 \WEJ 1VI1'jtl"IJ1 'Wtll'VI~ n~bm'V'l~ 
t .":1 fl ~ .., "" .., ' 
,tJ 11~6'\~ml -nfl'VI'El~b u'W1G1~V16'\fl'VIVI11m~tJ~ b1611(?11~ ~ 

~1~1.:!~ 4 bbG1~~tJ~111tu~mfl11'WYl"ll (i161~fl~11/~m) 1 'Wtl1VI~n:n1m'V'l~ 
1.ifn~1tJ 11~6'\~fle:J ~fl'VIB~btlt.ii'G1~VI~fl ~VI~m~tJ~nm~h~~ 

., "' . 1::ma 1i11\111n 

~ 7iu 1 Llau 2 LlilU 6 Llau 1\J 
~;. 

3.6 4.0 4.2 3.8 4.1 

-r~~ 1 n~,m~\1~n 
lelelfl~'U ~'UL'UilL'a~~'U 1"1l11i11flii'U (:un./~.) 

I IAA GA3 Zeatin I Kinetin 

mi'1tJ+l.l~<l~n~+YlnvmunnJ1m<1 I 
< 0.1 I hi'I11J I 10.84 I hi'I11J 

= 3:1 'VIl.ln 7 1u 
.... 1.08 1.08 1.08 uo 1.06 
~ 

~ml 3.04 4.23 4.64 4.77 3.75 

. 
mi'1EJ+l.l~<l~n<J+Wnvm~:mm111i11<1 

= 3:1 'VIlJn 1 L~<Ju 
I 0.82 I 33.46 I 0.95 I 7.73 

8.27 6.51 6.52 10.45 6.48 

'iL'ii'U 14/1 13/1 10/1 11/1 8/1 

mi'1EJ+lJ~<l~n€J+Wn'Vlm:mnJ1\ll1<1 
= 3:1 'VIlJn 2 L~<Ju I 0.23 133.94 I 2.24 I 13.94 

~ .. t;!!A!<;S\ .• .'~n\'l"ol~·;;:,;;-,r~III1A 
- ,_ ----

0 0.38 0.10 0.82 0.17 

0.61 1.66 0.92 0.5 0.77 

; (o/o) 0.11 0.11 0.10 0.41 0.82 

0.65 Ui'r11J 

I 
1.27 6.71 

051 18.27 11.36 8.16 

0.99 1.23 1.58 1.38 0.98 ~l.ll'1J €J~ tii''l€J~ l~ ~l'iJfli~mL~~~\ill 'Ulfll'iLfl'\'JI'l'iL'lJI>I~ 6 

0.05 0.20 0.25 0.24 0.18 
I.Q ~ I """ ~Q. Q.l Q.l ..:::.1 Ql m Lfl 'il ~'\11 fl~lJ~l'U'l Lfl'il~'VId~ 8'll>lfiLfllJf11'iLfl'\'JI>I 'i fl€!~ Lfl'\'JI>I'iLfllJ " , , 

0.08 0.13 0.13 0.14 0.1 1 lJ .\'1.2544 - LlJ.8.2545 

0.06 0.33 0.23 0.57 0.12 

0.004 0.004 0.01 0.011 0.008 

0.0007 1~~\J 0.001 0.001 0.001 

1~~\J 1~~\J 1~~\J 1~~\J 0.00042 

0.002 0.002 0.002 0.003 0.001 

1~~\J 0.0005 hJ~LJ 1~~\J 0.0003 

~'j'j\J 1~~\J 1~~\J 1~n1J 0.002 

0.3 0.36 0.36 0.45 0.32 

oUfll~f.JbL~~~\ill'Ulf11'iLfl'\'JI'l 'H'1JI'\Vl 6 

~l.l~l'UlLfl'il~~tJ8 fl€J~Lfl'\'JI'l'iLfllJ lJ.\'1.2544 - LlJ.8.2545 ' , 

5unsti chl.Tn3QEJII8:W~U1n1Sinl:JV1S IVVln 6, .. ,l~ 45 ,, 



... 

7.3 ila.W"lla~ , 
UtJ~"/l61~ ~€! tJ tJ~'UVl~~"/ltJ~VI~-:J~1il'lil1flfl1'~ 111fl~U~"/l~ EJ-:]61~€1~ 

' ' 'U 

~-:J 1 'W~'W Vl~e:Jm~tJ~n~"/JU1-:J"IltJ~ b'li'W ~"llm~n~~1 -1f111 ~~ -ti11YJ1-:J 1 'IX 
'U 'U 

b lil~qj b&lU 11'1 ~-:J~~ tJ~~~"/l b~l.Je:J€1 fl ~€! fllil'U m~~-:J~ e:J flU1'Ub~l.J~ ~-:J 111 fl~U~-:J 
1 tJ1 'U~'U Vl~e:Je:J11illil~ 1iJiil1flfl1~ 111fl~Ubi"1~~"11~1-:J ~ ~~-:J 111 'U 1 ~'U1VI6i'-:Jiil1fl 
bflUb~tl1~m.J~\9lbb~11~tJVI6i'-:Jiil1fl111fl~Ubb~11il~U~e:JtJ~-:J 11 tJ~~l.l1t1.! 7-30 

l'W ~'We:J~tlU"IltJ~'lle:J-:J~"IlUtJ61~ b ~e:J 1 '1Xb1"1~~"111 'W~'W~1'Wm~U1'Wfl1~~e:J tJ 
'U ' 

61m tJ 1~ tJ61l.lu~ru bb~1'\.J~n~"ll~fll'l1l.l~~e:J-:Jfl1~ &'11V1-ru~~ tJ~ nm 1 'Wfl1~ 
'U 'U 

~ e:J tJ61m tJ ~Ul1~"/lu tJ61 ~~m tJ~'WVI~e:J EJ-:JB e:J'Wiil ~ ~ e:J tJ 61m tJ 1il~ 1 tJ n11~"1l 
' ' 

U tJ61 ~~iJ €11 tll.J 1 flVI~e:J bbrl 611-:Jiil~ b tJ 'U fl1~ b ~l.J ~'UVl~ tll \9111 bb~ ~ fl11l.l e:J ~l.J 
'I 'I 'I 'I 

61l.JU~tUbbrl~'U 1~mU~1~fl11l.J btl'U'IJ~~ 1tJ"Ilt1'1Je:J-:JI51\911 'U 11'l~blil'U 'VJe:J61'VJe:J-r61 
'U ' 

1 ~ bb Vl61 b"iitJl.l ( \911~1-:J~ 5) bb~ ~~ tJ~"Il61~ EJ-:J'IJ ~~ fle:JU i11 tJI51~~'W ~ b -li'W 

bbflm"iitJl.l bbl.lfl'iJb"iitJl.l bb~~l51\9le:J1VI1~b61~l.l 611-:J b~e:J~e:JtJ61mtJ 1~ tJnlilm~l.l 
' 

'lle:J-:Jiil~'WVJ~~Iil ~611m~m ~l.ll51 \91 e:J1VI1~ b V1~1ffi 'W~'Wil1 m -li'W n'W 'W e:J fllil1 n 
' ' 

dm~ 1-tiutJ~"Il61~ 1 'W~~tJ~tJ11EJ-:J-li1t~tJ-rutJ~-:J61l.lu1iVl1-:Jfl1tJm~'lle:J-:J~'W b'li'W 
' ' 

b ~l.Jfl1~bfl~ b~~~'U fl11l.l~~'U fl11l.l611l.J1~111 'Ufl1~~~~~J1'1Je:J-:J~'U ~~fl11l.J 
' 'U 

VI'U1bb tl'U~1l.l'1Je:J-:J~'U tJ-rutJ~-:J 1fl~-:J61~1-:J bb~~fl1~~~U1tJJ1'1Je:J-:J~'U vh 1 '\X~"/l 
' 

Vl6i'flVI~e:J~"Ilbl"l~~,;ifilil~'W ~ ~tJ~m ~l.l~~~~\91~-:J~'W 
flru61l.Ju&l~~'1Je:J-:J~"Ilffi -lib tl'UutJ~"/l61~ ~"llffi -liv'hut~~"/l61~,1'Um 'lilil~ 
' ' ' 

1.11l.l11 -UlilVJn"ll\1~ m~~e:J-:JA'Tu-:J~-:Jm1l.lb Vll.l1~61l.l bb~~61n~ru~'lle:J-:J~"Ilut~ 
' ' 

61~~1i1~1l1m 1-liil1tJ 611-:JiJ-tie:Jfl1~~1il1~ru1~-:J~e:J 1 ud 

1. b tl'W~"Il~611l.J1~11 b lil~ru b&lu 11'11ill 'W~'W~i1fl11l.J e:J ~l.J61l.Ju~cl ~1 
v ' 'U 

Vl'UV11'U~e:J61.f11~ bb '\X-:J bb~-:J 1iJ~ bb~~iJm~'W'IIlJ'W1~~UU~1fl~ b -ti'U -tf11YJ1-:J 

2. bU'W~"Il~611l.l1~111il~b-tf1~~uum~tJ~n~"ll1il~ b'li'W ~"llVIl.l'WbitJ'W 
'U ' 

~"llbb"lll.l Vl~e:J~"Il'IJ~mbUUbb11U bU'W~"Ilm~n~~1"1ltJ~~1-:J., 
" " I 

46 ~J.. ... mswa~w1j8unsti , . 

3. b tJ 'W~"Il~611l.l1~mlil~t1J b&lu 11'11il ~1~ b ~1 
('IJ~~l.l1t1.! 30-60 l'U) 1 '\XJ1V11Jfl61~61-:J bb~~'lJtJ1tJ'W''U5 

'U ' 

1 'Wm~~~\91 bl.l~~-w'Wqbb~~ bnu bl.J~~-w'Wqt11 -m 'U~~~e:J 1 

4. ~"ll~bl.l~~i1m1l.l611l.l1~me:Jn1il~ ~-:Jbbii1T~~ 
~ ~ 

l.Jfl11l.l611l.l1~11Vl'UV11'Ubb~~\911'UV11'U~ e:J 1 ~f) bb~~ bbl.J~\1 

611l.l1~11111 n~u 1il~ 1 tJ ~e:J tJ61mtJ 1il~1~ b ~1 611l.l1~t1 

61n~ru~ b U'Wl"il~"ll ~1l.l~-:J611l.l1~111-li'b tl'We:J1V11~'1Je:J\I 
~1b~m161'W m~~'W bbfl bU'W~'W 

m~ 1-liu tJ~"Il61~ 1 'Wfl~l.l'lle:J-:J~"Ilm~n~~1num~ 
' ' 'U 

15~~ 1~mu~1~e:J~1\I~-:J1'Wm~~~l'li11~'U'Vl~~ b'W~1~ 
151~€!1VI1~b ~tJ\I~e:J~e:Jfl11l.l~e:J-:Jfl1~ &'11VI-rUfl1Wil~rub"' 

~1 bb~~ 1 'UU1-:Jfl#-:J611l.l1~111iJ-ru~~\9le:JUbb 'VlWil1fl~'1l~tJ 
tJ~n~1 b~tJlrle:J'W-ti111~tJ 1-lim~bl'l~tJl.l~'Wiil1flfl1~ 111~~ 
eJ\91~1bl.J~~'W''Wq 8 fib~n-rl.J~€1 1 ~ bb~1111VI~e:Jm1~fl~'U 
b&lu 11'11il b ~1 bb~~ bnu ~~~~1'11v1m tJ 1 'Ub 1mtJ~~mru 

111 fl~U~'U~1 b ~ tJ1 ~~ tJ ~ e:J e:J fl~e:J fl b ~€! b U'UU tJ~"/l61~ b oWtJ\1 
' 

Vll1'U-tf11 bb '\X\1611l.J1~11VIl1'U~1 b ~tJ1~1l.l 1 tJiJltJ~~'IiltJfl 
iJJ1-rr\11 'W'W1~'U~1 b ~mlil~ b t111911tJ b U'Uut~~"ll~~ 1 tJ1 'U 

' 
-rr-:J~~mtJJ1hJ~ m~1m61'UeJ'VJ~n'W (Sesbania rostra 

6 fib~n-rl.l~€1 1 ~ Vll1'UVI~e:JVItJe:J~ne:J'UUfl~h-1f11U~~l.l1 

'llru~~~'W161'WiJm~tJ~~l.l1ru so - ss i''W Vl~e:JnB'Uu 
1v1151 ~ e:J1V11~~ b ~ tJ-:J~ e:J ~ e:J fl1~ b lil~qj b&lU 11'1'1JeJ\I-tf11 



"" • 
e1 u tJ B'WVJ~~'1JiJ~"M~-:J~1~':il1 n n1';i 1t~ n~'U~'IJ~ ~-:J?I~ eJ tJ ' ~ 

~n.W'1Jtn-:J'1JiJ~ b'li'W ~'1Jm:;n~&"J iT:J1~~ i11ofj1-:J 1~ 
~ ~ 

:;~~'IJb~lleJeJ n~eJ f1':il'Wm:;.X-:J~ eJf1'\J1'W b~ll~ ~-:J 1t~n~'Um 
:; 1~':il1f1f11';i1t~f1~'\Jbval'l3~'1J~1-:J ~ ~~-:J 111 'W 1 ~'W1'M~-:J':il1f1 
~1 1~tJ"M~-:J':il1n1t~n~'Ubb~1':iJ:;tl~mJ~A1 tJ<;j:;lJ1tu 7-30 

~eJ~.W'IJutJ?I~ b ~eJ 1 ~bval't-1~'111 'W~'W~1'Wm:;'U1'Wm';it!eJ tJ 
' 

bb~1tl~n~'1J~f1(911lJ~~eJ~m';i ~1"M-r'IJ';j:; tJ:; b 1m 1 'Wn1';i 
'U 

~'1Ju tJ?I~~ m tJ~'W"M~eJ ~~ ei eJ'W':i]:; t!eJ tJ?Im tJ 1~ ~ 1 tJ n'"l1~'1J 
' ' 

"M~mbn ~~ ':il:; b'\J 'W f11';j b ~l!B'WVJ ~ tJ1 (91mb~:; m 1lleJ ~ll 
' ' 

bu~1:;rn1llb U'Wtl';i:; 1tJ'11tJ'ileJ~u1(911 'W 1mb':il'W ~eJ?I~eJ-r?l 
' 

';i1~~ 5) bb~:;~tJ~'1J?I~~~t]';i:;f1eJ'IJ~1tJL51~~'W~ b'li'W 

"'tJll bb~:;u1(9leJ1'M1';ib?l~ll ~~b~eJt!eJtJ?ImtJ1~tJn':ilm';ill 
' 

lJ1';im ~lJL)1(9leJ1'M1';ib 'M~1'm 'W~'W~1 m 'li'Wfl'W 'Welf1':il1f1 
' 

'W';i:;tJ:;tJ11 ~-:J'li1tJ'll-r'Utl';i-:J?Illu~m~ m tJm~'ileJ-:J~'W b 'li'W 
' 

~ Fn1ll'V'l~'W A11lJ?I1lJ1';it11 'Un1';i~~~~~1'1JeJ-:J~'W ~~Ad1ll 
~'W u-r'\JtJ';i~1A';i-:J?\~1-:Jbb~:;m';i';i:;'IJ1m11'1leJ~~'W vh 1 ~~'11 

~n':il~'U61 ~tl~m~ll~~~~(9l?I~~'W 
~ 

I ~ ~ 

~'llm~'11vi'l .ffbtl'UutJ~'IJ?I~ ~'11vi'l .ffvhutJ~'IJ?I~,!'Wm 'li':iJ:; 
' ' 

~ A1';illi'eJ~ rhw~ ~~ Ad1ll b 'MlJ1:; ?Ill bb~:;~ f1'toftu:;'IJ eJ~~'IJU tJ 
' 

tJ ~~~ieJA1';iVl':iJ1';itu11il'-:J~eJ 1 u-d 

~?11lJ1';im':il~ru b~'IJ 1(911~ 'W~'W~~fn1lleJ~ll?lll'U';itU~1 
v ' ~ 

b~~bb~~1~~ bb~:;~f11';i~~'W1';i:;'\J'\J';i1f1~ b'li'W i11ofj1-:J 

~ ~?11ll1';it~':il:; bi1';i:;'\J'\Jf11';itl~n~'111~~ b'li'W ~'IJ"M~'WbitJ'W 
J~mb 'IJ'Ubbt~'IJ b tlu~'1J(9l';i:;nml'1'1JtJ~~1-:J 61 ~ ~ I 

N1.15uns8 

~ 

3. b u 'W~'1J~?I1ll1';im':il~qj b~'IJ 1(9111K ';i1~ b ~1 eJeJf1~eJ n1 'Wb 1m~'W 
(tl<;i:;lJ1tu 30-60 l'W) 1 ~J1wwn?1~?1-:J bb~:;'lltJ1tJ~'Wm~~1m~eJtl';i:; 1tJ'1JtJ 

~ ' 
1 'Uf11';i~~(91 bll~~~'W~bb~:; bfl'Ubll~~~'W~ 11m 'W~~~eJ 1 u 

4. ~'1J~bll~~~m1ll?l1lll';imeJn1~~ ~~bblJrJ1':il:;~m1ll~'W 1 'W~'Wi.ieJtJ 
~m1ll?l1ll1';it~Vl'WVJ1'Wbb~:;~1'WVJ1'W~eJ 1 ';iA bb~:; bbll~~1~~ ~~1~'WbU';i1:; 

?11lJ1';it~1t~n~'IJ 11K~1tJ VeJtJ?ImtJ 1~';i1~ b ~1 ?11ll1';it~':il:;n1~~ 1~~1tJ hJ~ 

~n't'fru:; b tl'W1'11~'1J ';i1ll~-:J?I1ll1';it~1 off b tl'Wm"M1';i'ileJ-:JA'W"M~mr(91111K b 'li'W 

~1b~tJ1 1?1'W m:;~'W bbA btl'W~'W 
f11';i 1 offutJ~'IJ?I~ 1 'Wf1~ll'ileJ~~'1Jm:; n~~1tl'\Jf11';i~~(9li11 1!'1J11 b tl'W 

' ' ~ 

i5~~ 1~mu~1:;eJV1-:J~~1 'Wn1';i~~(91{111B'WV1~~ b~';i1:;':iJ:;vh 1 ~~'Wi11 1~-r'\J 
u1(9leJ1'M1';ib~tJ~~eJ~eJm1ll~eJ~f11';i ~1"M-r'\Jf11';ib':il~ru b~'IJ 1(91 ~'WVJ'Wf11';i~~(91 

' v ' 

~1 bb~:; 1 'W'U1-:Jfl~-:J?I1ll1';it~1~-r'IJ~~(9leJ'\JbbVJ'W':il1n~'1JutJ?I~'U1-:J'1JiJ~ b'li'W n1';i 
' 

tl~n~1b ~mneJ'Wi11 1~tJ 1 offm';ib(9l~tJll~'W':il1f1m';i 1t~~:;'W1i11 "MrJ1'W~1b ~m 
'U 

eJ(9l';i1blJ~~~'Ul5 8 m~n-rll~eJ 1 ~ bb~1 1t~'M~eJfl';i1~f1~'\J ~'W~1b~tJ';j':i]:;b':iJ~ru 
' v 

b~'IJ1(911~b~1 bb~:;bn'IJ~~~~(9111KmtJ1'WnmtJ';i:;lJ1ru 60 1'W "M~eJm':iJ':iJ:; 

1t~n~'IJ~'W~1 b ~m';i:;tJ:;eJeJf1~eJn b ~eJ b tl'WUtJ~'IJ?I~b ~tJ-:Jtl';i:;n1';ib~tJ11 'W'W1 
' 

'MrJ1'Wi11bb ~-:J?I1lJ1';iti'MrJ1'W~1 b~tl1~1ll 1 tl~1tJ':iJ:;'li1tJI'l1'\Jfllll'1J~'1J1~~ b~eJ 
' 

~J1-rr~1 'W'W1~'W~1b~m':iJ:;bthmtJ btl'WUtJ~'IJ?I~ 1 tJ1 'W~1 1 'W~'W~~~'W~J1 
' 

-rr~';i:;'IJ1tJtl1 hi~ i'ld';i 1off1?1'WeJ~~n'W (Sesbonio rostra to) eYm1 bll~~~'WTI 
' 

6 n1~n-rll~eJ 1 ~ "MrJ1'W"M~eJ"MtJeJ~neJ'Wun~1i11tl';i:;ll1tu 70 1'W bb~1 1t~n~'IJ 

'IJru:;~~'W 1?1'W~mtJtJ<;j:;lJ1ru 50 - 55 1'W "M~eJtleJ'WUf1~1i11 15 1'W n':iJ:; 
' 

1~u1(9leJ1'M1';i~ b ~tJ~~eJ~eJn1';ib':il~rub~'IJ 1(9l'lleJ~i11 
' v 

c:hun"5Q'su8~wruu1mslni:J~s 1v~n s ... ..f..~ 47 ., 



mw~ B thmcf-;;w{wuuvtrW'lffffltUm1tlfvtl1.:Jth1.:J~u Tmnhnnlomw 
'll ' ' ' 

n'vutlf!nw?J um:L71!irvcf?wf7V7.:Jfl?ul?fi771!fvu7vw~mvwf " . 

.,; 
\JI1'a1~'VI 5 bb?l~\ltJ~mru51\?leJ1Vl1'a (b tJB1b~"'~) 1 

' 
oW"IJ?l~bbm~tltJVllJfl (fleJ\IU~Y11VJtJ1, 25 

' "' 

~~EJEJ~'li'Tl 
.: .. 
~Lmu.nm.J (85-90%Si02) 

ltJL~Erl 

tun~t8'1Jru"l".:Jf'i 

1um~a'WLYI'W1 

1 tJEJfl1~h.J~?t 
~ 

~f1\ll'U'!l'"l1 

ttJ011l1 

L?t'WlYIEJ (S.jovonico) 

UJEJ"l"1tJ HVI'W1:U 

tlmVit~~ 

i1'"l:U~LL!'I~ 

i1'"l'W1'1 

i1'"l~:U 

i1'"lLVI~EJ~ 

i\''"JL;iEJ'"l 

i1'"l~1EJ 

lli''W'li'111-wlil 

1Ji''IJ2J'IJ~1tl~VI~~ 

LLVI'WLL\il~ 

mn~~neJ'\JeJEJEJ (filter cake) 

l.J~l'"l 
~ 

2.71 

0 

1.64 

1.58 

1.09 

0.68 

1.55 

2.10 

2.06 

1.04 

1.98 

1.42 

3.03 

2.05 

2.71 

1.85 

3.70 

1.60 

0.71 

1.23 

3.30 

1.01 

1.10 

0.97 

1.30 

0.6 

0.1 

0.1 

0.1 

0.0 

0.0 

0.30 

0.26 

0.37 

0.22 

0.56 

0.23 

0.24 

0.04 

0.11 

0.24 

0.57 

2.41 

0.40 

0.60 

2.40 



iJuiJEJW'IJB~lUn7"iU'futh.Jlh"i.J~U [~mhn7"iL!JmW 
' ' ' 

wf7U7.Jff'JU L ?d7VIf'Ud)uw~~ wwf 
' 

... 

\P11"51.:!~ s bb6Wl-:~LJ~~1ruu11?1m'VI1~ (bLJB1bsii'Ui!) 1 'U~"Ilbb~~i'?l~vn-uvhu8 
' ' ' 

~"ll?l~bb~~UCJVI~fl (flB-:JD;J~i'Vlm, 2542) 
' "' 

'llilfl'lliJ.il1~fl . 1u1PJ•n;,u (N) I vlv~vlvi'~ (P) I1Vlu.'Vl~L41mJ (K) 

~~mwhl 
~.. . 
'I!Lmun~'ll (85-90%5102) 

1'llL~fJ1 

2.71 

0 

1.64 

0.68 

0.15 

0.14 

0.59 

0.81 

0.43 

ltJn'i::5ucu'i~fl 1.58 0.10 0.40 
I -~~·~~ -- -

t'l.lm~~'IJL'VI"t-11 1.09 0.03 0.06 

1'llfJf'l1~hJili'L'1 0.68 0.07 0.03 . 
~fi\li'U'!f11 1.55 0.46 

ttJd11l1 2.10 0.09 

LL'i'Wl'VIfl (S.jovonico) 2.06 0.42 

WV'i1\JH'V11J1~ 1.04 0.04 
1- - 1·--

1Jm~v~ 1.98 0.30 

tl1~~LL!l~ 1.42 0.26 

li'1fj~1 3.03 0.37 

tl1~2J 2.05 0.22 

2.71 I 0.56 

1.85 0.23 

li'1L'Vl~€1~ 

tflL,V1 
------------1- --1-

Q ~ < 
fi'i~()'!Jfjfi1-f 

li'1~1fJ 

lli'u'li'11 LVj~ 

fiwu~hJ~l-1~<~ 

U'vl'IJU~'I 

3.70 

1.60 

0.71 

1.23 

3.30 

0.24 

0.04 

0.11 

0.24 

0.57 

r~ 

4.90 

0.40 

1.90 

1.03 

2.41 

0.90 

3.12 

3.20 

2.47 

3.00 

1.88 

1.32 

1.38 

1.23 

1.23 

(mnfl::nauem.J (filter cake) 1- 1.01 --1- 2.41 _j_ 0.44 

1J~l1 . 
2J~f'l11fJ • 
1J~I'!n'l . ' 

1.10 

0.97 

1.30 

0.40 

0.60 

2.40 

1.60 

1.66 

1.00 

cht1n3Q"CJIICI:WA.JU1n1Sini:JV1S IVVlrl 6 ..... l~ 49 ,, 



~1-a1.:~~ 5 bb?flil·nJ~lJ1tu51~m'VI1'a (b tleJ{b~'W~i) 1 'W~"1lbbm::1?tlilvfl offvi'1uEJ 
' ' ' 

~"1l?flilbbm::uEJ'VI~n (nmtl~.Wi'Vlm, 2542) (~eJ) 
' "' 

'!Jil~'tltWJ6l~ 
' 

1'UL111'H~'U (N) 'Wv6lvhrW61 (P) 1vm'V16lb~mJ (K) 

lJ"'1ri 
~ 

2.42 6.29 2.11 

l.lmtll'l 
~ 

1.02 1.84 0.52 

lJ"'fl1'1fl11 1.54 14.28 0.60 
~ 

1- ·-
~EJ'VIlJfl'Vh.:!'li'11 1.34 0.53 0.97 

mne1'vmri1 ('ll1'UBBEJ) 0.60 0.24 0.47 

LD~Bfl~dL'VI~B.:! 1.04 0.06 0.77 

11mi.:~()1~1.'1.:~ 1.74 0.11 0.52 

so ~J.. ... mswa~w11ouns8 
#• 

.. 



.. 

~1J1ruu1~e:nV11~ (b tJeJ~b~'U~) 1 'U-Vl'llbb~~1~1'lvn -ifvhu~ 
' ' ' 

bb~~tl~Vl~n (nmtJ\i-Vl1vm1, 2542) (~eJ) 
' "' 

l'!Jbfi'H~'IJ (N) 'VlvavhJ~a (P) lvm'Vlab~m.J (K) 

2.42 6.29 2.11 

1.02 1.84 0.52 

1.54 14.28 0.60 
--- --

1.34 0.53 0.97 

0.60 0.24 0.47 

1.04 0.06 0.77 

1.74 0.11 0.52 

v118uns8 



.. 

a. n1sl8"c:nsounsti 
oo\)nun1'So r sAil ua\)ffCl~wts 

1 'Wfl1'H·J~~~'1lB'W'Vl~~ ~ el'IVI~ fl b~ CJ'Ifl1'j1otl~1'j~'l bA'jl~'\A' 1~ CJ hi 
eJ'Wrul~ 1m oti~l'jbAiJ 1 'tJfl1'jDeJ-:~n'Wrh~~ 1 'jAbb~~-:~Pr~'j~'ll (~'j1CJ~~b~CJ~ 

<I QJ '\J '\JI 

1 'W~1~'j~1'Wfl1'j~~~~'1lB'W'Vl~~) bb~~1~1'jf:1 H~1'jB'tJ'Vl~CJ1~ 6/i-:~m'j 1oti'~1'j 

B'W'Vl~~~1-:~'1liJ~niJ~~ 1 'Wfl1'jvhmmb~~-:~~ b uw.h~ 1CJ'1l-J' vr"Jnt'11J1-t'11 

b u CJ'W~l CJ b 'li'Wn'W bb~iJm1~ b u'U'~~~ e1~-:~iJ;gi~ bb~~~.nl'V'l bb l~~eJ~ueJ CJ n-l1 

~l'jbAiJ b tieJ-:~~1flAl1~ b U'W~~iJfl1'j~mCJt'1l 1~'jl~b ~l 1~~nri'1-:~1 'W~'W'Wl'W 
fl1'j111 ~l'jB'tJ'Vl~ ~ ~11otl'Vl ~ bb 'Vl'W~l 'j bAiJ,1'W!D''IiJ All~ "il1 b U 'W 1 'W'lil'l'j~ CJ ~ 
bb 'jfl1 'UeJ-:Jfl1'jb tJ~CJ'Wbb tJ~-:~ ~lfl~'W~Git-:~ bfl~mmiJm'j 1-ff~1'jbAiJ~1 mb~~ 
1 'li'&i ~ ~· eJ n'W~l b u 'W b 1 m'Wl'W ~'Wvh 1 'IX All~~~ ~~'U eJ'I Pr~~~'ll bb~ ~ Pr~~ 

\5'j'j~'1J1&i~b U'tJU'j~ 1CJ'1lu~rub~CJ 1 tJ b~mlhm'jtJ-rub tJ~CJ'W~1~~~~'1lB'W'Vl~~ 
" v 

1 'tJ'j~CJ~ bb 'jfl1el1~~~iJAl1~"il1 b U'W~lfl bb~ b~m1m~1'W 1 tJfi-:~'j~ CJ~~ b 'jl 

~1~1 'jf:) el'W-rfl,;bb~ ~ b ~~ "ill'Wl 'W P1 ~ 'j\5'j'j~'/l1 &\ ~ iJ tJ 'j~ 1CJ'1l-J' b ~~~ 1 fl~'W 
' " 

.fl1CJ 1 'W~'W~~'Wfi'l~~~~~~~ bb~l\5'j'j~'1J1&\~~~1~1'jf:1f1d'UA~tl'WbeJ'I1~ fl1'j 
' ' ' 

DB 'I n'WVI~eJ rh~ ~ P1 ~ 'j~'/l~ ~~~\J eJ CJ~'I b U'W~1t'lu ~1V1-ru fl1'j111~1 'jB'W'Vl~ ~ 
" 

u1-:~'1liJ~~11.ffb '1i'W~1'j~n~~1 n~'ll ~~~~~'ll~flB'W'Vl~~ Al'j~~~eJ-:~v11m'j 
" 

tJ~n~'W~'1l~m~1'jf:1111~11-ffv11~1'j~n~~'1l~H1 'Wfl1'j'l'1 eJ-:~nw"11~~ 1 'jA 
" ' v 

bb~~-:~Pr~'j~'1l1~ bb~~v11~1'j~n~ 1-ffbeJ'ImCJ 1 'Wbb tJ~-:~~~~ b iieJ-:~~1 n-IJ'W~B'W 
" 

1 'tJfl1'jvl11~~'1CJ1fliuieJ'W 'lilCJU'j~VI!D'~rh 1-ff~lCJ ~1~1'jf:1~~~'WVJ'W 1 'Wfl1'j 
, v d 

~~~~'ll~-:~1~ bb~~iJm1~~~~1 m1~ b ~l 1 'WoV'W~eJ'W'UeJ-:Jfl1'j~'jl~~eJ'U b '1'-leJ 
.:: .::.I c:.: .do::.~ .Q dl .Q .<:::!1 ~ 

'UeJ-rmeJ-:~ fl1'j'U'W'Vl~ b u CJ'Wb U'W bb tJ~-:~'Vl~fl1'j~~~'V'l'1leJ'W'Vl'jCJ~1~~1 m~l'W'UeJ'I 
I CLJ .<:::ii.C:::. 0 Q.l oiC:It. CLJ 

tJ'j~ b 'VlP11 'VlCJ Sli-:~~1n-:~1'W'Vl~~eJ-:~'UeJ'IfleJ'Il~~~'V'l~m'jbfl~~'j bb~~~l'Wfld~CJ 

bb~~vr~'W1fl1'j~~~~1'j5'j'j~'1J1&i m~1'1l1fl1'jbfl~\?l'j ' 

~1fl~'1l'1ltJ~~1'~1 bb~~ bb 'W~11115m'j 1-ffben Ht'l-:~~B 1t 
8.1 6l~b~1 

'V'l'U1m~CJ~l11tJ1'WtJ'j~6'VlPI1'VlCJiJeJ~ 3 6'1' 

B'W6~CJ (Azadirachta indica A. Juss.) ?f~6vn1vm 

var. Siamensis.) 66~~6'1~6~1-ff1'1VI~B?f~6~16Vim.J (A. 

"" "" "" 6l~b~1B'Wb~ 1:1 'V'l'Umfl'LJ'jb 1 ru'1l1 CJ'V1~6m6~:: 

~n~ru~A~l CJn'U?f~ bm 1 'VlCJ 6b~'UeJ'U 1 u~~iJ'jeJCJ'VItJfl 

6~eJCJ~~b6VI~~ 1A'W1u6dCJl ~1'W1u6teJ-:~nu~1fl tJmCJl 
o<ll 

i.l i,.l I .c::ll C:.: d 

mn~'WAmm~'W'U'W 'Vl'j-:J'V'l~~'U'W1~6~flf:1'1'U'W1V~flm-:~ 
' 

6l~b~11'Vl~:~ '1'-l'U tvn~CJ~l 1 1 UVJnmA'UB~tJ'j~ 
66~ ~ ~ eJ n ~ 1-ruu 'j~ 'Vll'W ~ n~ru~'U eJ'I'U B'U 1t.J'VIt'T m u 
W'W6~eJCJvi 1A'W1u6dm ~1'W1ubtB-:~nu6~fltJBCJ tJ~ 

" "' 

6l~b~1ih.:~ (6l~b~1bi'i~:~~) tJ~n~1flbb~~6~~rub~ 
" v 

tJ'j~b'VlP~1'VlCJ 1u1VI~ 'UeJ'U1'U6~CJ'U1~iJ'jeJCJ'VItJfl UCJ~ 

CJ1'1 Vl~eJtJ~ flb tl'W~l'Wth 
" 

~l'j~n~~'V'lu 1 'W~~ 6~1 66~~iJ~'Vli1 um'jiJeJ~ 
~1'jeJ~"1!1~b6'jA&i'W A (Azadirachtin A) 'V'I'UiJoJ~~1 

(seed kernel) 1 'W~~6~1 3 ~1CJVl'Wt5 '1'-l'Ull ?f~bV~1i 
' 

eJ~"1!1~ b6 'jA&i'W?t-:~n11~1CJVTwi~'W 01 'l"l'UU~~1ru 4. 7-7 
" ' I 

1 'W6~~~ 'jeJ'I~'I~11~66rl ~~6~11 'VlCJ 1 Vl~1'j'fl~'1l1~66'jf011 

iJ~~n-r~;n-r~6deJ1'W6~~~ 66~~1'W?f~6m'li'1~ 'VI~ 
eJ~"1!1~ 6b 'jA&i'W 0.3-3.57 iJ~~n-r~;n-r~6 dB 1 'Wb~~V~ t~ 



-c:nsouns~ 

nuril'Sa f SF'lll uaoFfC1SWts 
u 

Vl'llBt!VJ~~I'i' B.:J'Vl~m~CJ.:Jm';i1 i?t1';i~.:J bfl';i1~~ 1~w hi 
~ 1t~m';iuB.:Jnt~rh~·~ 1 ';iflbblJ~.:JPi'l'l';i~'IJ (m1CJ~~bBCJ~ 

" " 
rl11Vl'llBt!VJ%) bbl?i?t1lJ1';itl: od?f1';i~t!Vl~CJ'1~ ~.:Jtl1';i 1J?f1';i 

l~~~ 1 t!fl1-;ivhmmblJ~.:Jv1b umh~ 1tJ'IJoJ ~1n~1~1-~1 

~~rmlJ b Ut!'Vl'lo}\?ifl~.:JiHiil'l bb~ ~?tm~ bb 1~~ BlJ~ B CJfll1 

"11lJbut~Yl'lo}iJm';i?tmtJ~1 1~';i1~b 11 hJI'lnA1-:J 1 'U~'U'U1'U 

;~lJ11 otlVl~ bb Vl'U?f1';i bfliJtY'U~.:JiJ fld1lJ~ 1 b u 'U 1 'W'1i1-:J';i~ tJ~ 
~tJt!bbtl~.:J 'OJ1fl~'W~~.:J bfl'lo}mmiJm';i 1 od?f1';ibfliJl.J1mb~~ 
t!b 1~1t!1'W'OJ'WVh 1 ~ fl11lJ?flJ ~~'ll B.:J Pi'm~'IJ bb~ ~ Pi'm 

' " " 
~ btJ'IJU?tru b~tJ 1 tJ bdBvhm-;jtJ-r'U b tJ~CJ'WlJ1e.J~I'l~'IJ~'WVJ~~ 

" .. 
'OJ~~rn1l.J~1 bU'UlJ1fl bbl?i bdm1m~1'W 1 tl~.:J';i~ tJ~~b ';i1 

~~b ~lJ~1'U1'WPi'l'l';ili';i';ilJ'IJ1~~iJtJ-;j~ 1CJ'IJ"L1 b ~lJlJ1 fl~'U 
" 

. ~~?flJ~mb~15';i';ilJ'IJ1 ~'OJ~?f1lJ1';itl m'llf!Wl'W bfl.:J 1~ tl1';i ., , , 
'm·Vl'IJ'OJ~~~~BCJ~.:JbU'W~1~'\J 611'Vl-r'Utl1-;ith?t1';i~'WV1~~ 

'\J 

1';i?lfl~'OJ1fl~'IJ ~e.J~(Ol~'IJe:J'fl~'UVl~~ fl1';i'OJ~I'1fl.:Jvl1tl1';i 
" 

';it1U1lJ11 offvi'1?t1';i?tn~~'ll~1 it 'Um';iuB.:Jn'Wfh~'~ 1 ';jfl 

~b~~vh?f1';i?ftl~ 1 odbmmCJ 1 'Wbb tl~.:Je.J~I'l b tiB.:J'OJ1fl~'WI'lfl'W 
I 

~'lliBt~ ~1tJU';i~Vl~~~11i~1tJ ?11lJ1';it1~~1'1'WV1'W1 'Wtl1';i 
' 

~Ad1lJ?f~~d m1~ b 111 'U~'UI'lfl'U'lJfl.:J tl1';il'l';i1'0J?ffl'U b ~f) 
butJt~bU'Ubbtlm~iJm';ie.J~(Ol~'IJ~'UVl~~l'l1lJlJ11'1';i:01'U'lJB.:J 

"' 
cu 4:11~ OQ.I.c::::r.Q.I 

n.:J1t!Vl~~B.:J'llmnB.:J11'ltllJ~'lo}tl1';ibfl'lo}m bb~~?t1'Wfld'OJCJ 
' 

11ouns8 

.. 

bb~~oW\ilJ'W1fl1';ie.J~I'l?f1';i5';i';ilJ'IJ1~ ml.Ji'IJ1tl1';ibfl'lo}m 1~vi'1m';ii~CJ?f1';j?ffl~ 

'OJ1n~'IJ'IJiJ~I?i1-:J ~ bb~~bb'W~t.hi5m';i1 ibm 11~-:JI?iB 1 ut1' 

8.1 6l::b~1 

~'ll1m~CJ~1~ 1tJ1'WU';i~bV1f"11V1CJiJB~ 3 ?11CJoW'U~ 1~bbrl ?f~b~1 
Bt!b~tJ (Azadirachta indica A Juss.) ?f~b~11vm (A indica A Juss 

var. Siamensis.) bb~~?f~b~1od1-:J'Vl~fl?f~b~1bVimJ (A excelsa Jack.) 

6l:: b~ 1 B'W b~ t1 ~'ll m n'U ~ b 1 ru 'IJ1 CJVJ ~ bmb~ ~ n1 fl b Vtti B iJ -;jtJ ~ 1-:J 
'\J 

~fl'lo}(U~fl~1CJtl'U?f~ b~11 VlCJ bbl?i'lJB'U 1 'U'OJ~iJ';ifJCJ'Vl~flYJ'Ub~flCJ tJmCJ'lJB.:JYJ'U 

b~BCJ'OJ~ bb'Vl~lJ 1fl'W 1 'llbdm :01'W 1 'll b~mn'Wmn tlmCJ 1 'llbb'Vl~lJ b~CJ1bb~~bbfl'll 
"' 

!ll il I .<::lil C:.: ~ 

lJ1fl'OJt!flmm?t'W'lJ'W VJ';j.:J~lJlJ'lJ'W1~b~flt1-:J'lJ'W1~nm.:J 
' 

6l::b~11 Vltt ~'ll 1m~ CJ~1 ~ 1 tlVJ nmfl'llfl.:JU';i~ b V1f"11 VJCJ iJtJl.JtJ1CJB~ 
bb~~~fl nm-r'\JtJ-;j~VJ1'W ~ fl'lo}tu~'lJB.:J'lJB'll 1 'll'Vl~m U'WYl'Wb~ B CJ tlm CJ'lJB.:J 

Yl'Wb~BtJvi 1fl'W1'llbdm :01'W1'llb~B.:Jtl'Wb~fl~BCJ tlmCJ1'llbb'Vl~lJ 'lJ'W1~1'll 
" "' 

Fn1lJ'Vl'W1'lJB.:J 1 'll e.J~ bb~ ~VJ';i.:J~ lJ'lJ B.:J?f~ bm 1 V1 CJiJ'lJ'U1 ~ 1 'Vlru n11?t~ b~ 1 ' .. 
B'Ub~tJ ~11'1'W?t.:J1'Vlru u~n~1CJ bb~~11'1b11 

" .. " 
6l::b~1'th~ (6l::b~1bVimJ) tJ~mJ1mb~~b'OJ~rub~'ll 11'11~m 'Wmfl11'1'llB.:J " .. 

U';i~ bVJf"11 VJCJ 1 'll 1 Vlru 'llfl'll 1 'll b~CJ'll hiiJ';iBCJ'Vl~n iJCJlJtJ1lJ1tl~n~1lJ 1 'W?fl'W 
.. '\J 

CJ1-:J Vl~Btl~ n b U'U?t1'Uth 
" 

?f1';i?tn~~~'U 1 'W?t~ b~1bb~~iJ~V1i1 'Wfl1';iUB.:Jn'Wn1~~ bblJ~.:J 1~bbn 
?11-;ifl~6111~bb';ifl~'W A (Azadirachtin A) ~'UiJtl~lJ1tulJ1fl1 'Ub .Q'fl 1 'UblJ~~ 
(seed kernel) 1'W?t~b~1 3 ?11tJoW'U5 ~'Ul1 ?f~b~1~'Ub~CJ1~tJ~lJ1ru?l1';i 

' 
B~6111~bb ';jfl~'W?t.:Jn11?t1CJoW'U5~'U 61 ~'lltl~lJ1tu 4. 7-7.8 ~~~n-rlJ;n-rlJ b dB 

" ' I 

1'WblJ~~ ';jfl.:J~.:Jl.J11~bbn ?f~bm 1 VJCJ 1 ~?f1';jfl~6111~bb ';jfl~'W tl~l.J1ru 0.5-4.6 

~~~ n-rlJ/fl-rlJ b ef) 1 'U blJ~ ~ bb~ ~ 1 'U?f~ b~1od 1-:J 'Vl~fl?f~ b~1 b Vi CJlJ 1 ~ ?11-;i 

fl~6111~ bb ';jfl~'U 0.3-3.57 ~~~ n-rlJ/fl-rlJ b ef) 1 'UblJ~~ 1~CJ?f1';jfl~6111~ bb ';jfl~'U 

chl1n:JQEJIIet:WVUU1n1Sinlt~S IV~n 6,t~,l~ 53 ., 



.. 

"il~~ ~6'1 1 'Wm~t!u~.:~ m~6'te:J nfl~1U"Ue:J.:J bb:W6'1-:J t1u~.:~mT-:J1-:J1 ~ bb6'1~ b tlw;n~ 
1~bb:W6'1.:1 H1~~6't~tl'UVI'UeJ'U"lJiJ~~1.:11 b'1i'W VI'UeJ'Ub"il1~tJeJ~fl~VI~1 VI'Ue:J'U 

m~~ Vle:J:W VI'U e:J'U m ~~ er fl VI'U eJ 'U b "ill ~?Ill eJ ~ l tJ VI'U e:J'U b "ill~~ eJ fl :W ~~ 
~ ~ 

bY1~tJBeJ'W bY1~tJ~fl~'W bb61~bY1~tJ1nbb:() ~lVI-r'UbY1~tJ1V'J bb61~hbb~-:~1m~~61 
'l..h'Wnm.:~ 

15m-a1.U 
b:W~~~~b~1~~.:Jbb~.:J :Wl'U~VI~eJ~h1'WeJml 1 il161n-r:w ~?t:wJ1 20 

~m ~A;J 1-2 A'W bb~1me:J.:~bmmne:Je:Jn 'l1l?tl~?tn~~1~tJ5~yj'W 
1u~~bmbb~.:J u~1Vf61~b~tJ~ fl6'tm:w~~-ifl11Y1~ 1-i!eJ'I?I~l 1:10 1~tJ 

' 
J1V1ii'n b ~m'1 e:J'lnw-l1~~ bb:w61-:~l'11?1~1 'U h.:~ bnu b:w~~~w5 b '1i'W :we1~ m'1.:~ 

~ ' 
~1.:1'!1.:1~1 ~bie:J-ifl1btl~e:Jfl ~1.:1.:11-:J-ifl11 9(1~ 

1u~~b~1bbn1u~~ eJ\?1~1 2 il161n-r:w ~h1Vf6't~b~tJ~VI~n1'WJl 10 ~\?\~ 
~.:~11 2 A'W mmbmmne:Je:Jmb~1'l1l1tlu~yj'W 

8.21~~'U 
~~m1tJn1~tJ~11 tl1l Vll-:~1 V16'1 Vll-:~1 Vlmb~-:1 n~~hbY1l~ (bV1"1l~~1) 

bfl~e:J 1 V161Jl m~J11 V161J1 (mflbVIUeJ) 1 Y11?1~ 1n~l (n~bVI~tJHbd.JeJeJ.:i?leJ'W) 
btl'W1ifb~e:JtJ"lliJ~b-dmb~.:J 1ue:Je:Jmtl'W'1ie:Jffiu~e:JtJ 7 1u 1~bbri Vll.:J1VImb~.:~ 
~~e:JlVltJll"ll?tl?l{ Derris elliptica Benth. bb6'1~"1JiJ~~ffiu~e:JtJ 5 1u 

b1tJflll Vll-:11 Vl6't"tll1 (0. malaccensis Prain.) "llil~~iJtJ:wtl~nn'W:W1fl 
bb6't~vllbtl'Wm~Fh Ae:J Vll-:~1VImb~.:~ ?tl~?tn~~1~"illflVIl-:~1VI6'1 bb6't~~t:m1'W 
m~t1e:J.:~n'Wnl~~bb:w6'1.:~ bb6't~b ~e:Jtlm v111 Vftlm?t6'tu 1~ 1~tJ 1&J~vh~~e:Jfl'W 
1~ bbri ?tl~ b~1 'W'W ~.:~Y1u~tl~:wlru:wl n1 'U?i1'W~lfl"Ue:J'l~'WV!l.:J1 Vl6'1 1~ tJ 

?ll~ 1 ~~1 'U'U "il~ eJ eJ fl tlVl ~ b Vliie:J'W?Il ~fll~ ~ bb:W6'1-:J"IJiJ~ 1&J ~ ~6ii:w b -if l~ ~ 'U~"/J 
(non-systemic insecticide) e:JelfltlVl~dJ'U~~1~tJfl1~fl'UVI~eJ 1~tJm~6\':wer?t 
?tl~ b~1 'W'W ~~6'1 1~ tJm'lnu~~uum~vll.:Jl'W"UeJ.:J1:w 11?1fleJ'Wb~1tJ 6ii.:~e:J~ 

54 ~J ..... mswa~w?jounsti ,. 

I 

-· 

mtJ 1 'Wb"lm"UeJ.:J~l.:~mtJ 

16'1' ~'U?Il:W l ~fl 'tll:W 11 i u e:J-:1 tl'U fll ~ ~ bb:W6'1.:1' 
v v 

bb:W61'll'W bY1~tJBeJ'W ~1'1.:~1.:~51 l11mbi?I'W li11rieJ'WbY1~tJ~ 

ern bb6't~VI'Ue:J'U 1tJern 

15m-a1.U 'l1l?i1'W~ln-ueJ-:~1~~'W~~mtJ 2 tt 
' 

bbVI6'tfl6't~b~tJ~ 1~tJ1-i!~ln 0.5-1 il161n-r:w;Jl 20 ~~ 
1 A'W 1'W~~VI1l.:~VI~nm~1mifm'W tl~~:w1ru 3-4 

'lll:wlme:J.:~ bmJ1?tn~~1~ tJ1 -i15~yj'Ut1e:J.:~n'Urh~~bbl 
ife:~fl1-a-a~1.:~1 'Wm-a1 m~~'U 1&J bb 'W~1111 min 

tlme:JtJ 1n~.., b '1i'W bb 'l..l61.:~~-u~ b tl'U~mJl~eJ:W'f~Ubb~ 
~ I ' 

dtr.:~vllmmb:W6'1-:J~~tl~~ 1tJ"ll-JV11fl~1'lb~l li11J1~1~ 
8.3 ~1'Ub~e:J (Eupatorium odorotum L.) 

~~.:lbl"l?l VltYl~e:Jfl"tll1 VltYlbVI~'U 16'11 b'iJ'Ul'llV1'1lri 

~11 tJ1 'W~'W~~1&J~m~yj'W?Il~bfl~nl~~1'1l~'ll bU'U 1 
1~~1~ b ~1 ;;i.:~ b Vl:wl~~"il~'lll:wl?tn~b tl'U?tl~t1mn'Un~ 

?11 ~~e:J eJ flf1Vl ~1 'U fll~fll'U fl:W bb:W61-:il"l \?\ 'iY1'1l~ 
"I ' ~ 

pinene, limonene bb6'1~ nepthaquinone ~.:IYi'U~ 
1 'U 1 'U bb~1 'U 1 'U"il~~tl~:Wlt;U"UeJ.:i?ll~:IJl flflll1 'U~e:Jfl • 

~1.:~1 b'1i'W VI'WeJ'W1tJern VI'We:J'Wm~~ern bY1~tJBe:J'U bb1 

15m-a1.U 'l1l?i1'U'Ue:J'l1 U?tl'U b~mb Vi'.:~ 2 nlm 

nuJl 15 ~\?\~ ~:w 10 'WlVi vll1Vlb~'Ubb~1me:J.:Jbe:Jlf1 
1 'Wbb 'l..l61-:~:w~ b ~m tl~1~ ?tl:Wl~flfll~~b Y1~tJBeJ'U 1~~ 
?11:Wl~f1De:J.:itl'Wfll~~VI'We:J'Wm~~ern1~~VI~e:J 1m 'U~l 

~ 

J1 20-50 ~\?\~ b'iJ'U?tl~~u1Ubb61~DeJ.:itl'Wnl~~bYi~E 



;;'lfll~!;'1flflfi~1U'Ufl'lbb~!;1-:J £Ju8-:JnT'j11-:JhJ bb!;1~bU'W611~ 
"'tlUVI'Wfl'W'UUI'l~1'l1 b'li'W VI'Wfl'Wb''il1~CJfll'lfl~VI~1 VI'Wfl'W 

m~VI ~n VI'Wfl'Wb"il1~6'f~fl ~ 1CJ VI'W eJ'Wb"il1~~'~ 'flfl~~~ 
'U 

fl~'W bb!;1~b~~CJ 1nbb~ ~1VI~Ub'Y1~CJ 1 ~ bb!;1~ hbbl'l.:J1-lii.~t:-JJ;1 

~~~bb~~ mui'IVI~eJ~h1'WeY~~1 1 n1!;1n~~ t:-J6'f~J1 20 

bb~1m'fl'lbfl1fl1flflflfl th6'11~6'fnl'l~1~ uui'!~'W 
;~~ ul'l1~!;1~bBCJI'l fiJ;1flb~~~'~oU111'Y11'11ieYm1 1:10 11'1CJ 

' 
n'Wfl1~1'lbb~!;1-:JPl~~ 1 'W h.:Jbnu b~~l'l~'W5 b'li'W ~'fll'lbbD'l 

'U ' 

11bU~eJn ~1-:J 'l 1'loU11 1 Y11'1 

.~bU!il~ e)~~1 2 n1!;1n~~ ~11~!;1~bBCJI'IVI~n1'WJ110 ~~~ 
I "" • 1·1"" , bfl1fllflflflflbbm'W1 utll'l'Y1'W 

11~rJ~11Ul1 Vl1'l1VI!;1 Vl1'l1VImbl'l'l n~~1b'Y11~ (b'V1'U~U~) 
' 

~11 VI!;1J1 (mflb'VIU'fl) 1 'Y1~~ 1n~1 (n~ b VI~CJ'l-bb~eJeJ'l6'feJ'W) 
~mb~'l1U'fl'flflbU'W'Ii'flffiU~flCJ 71u 1~bbri V11'l1VImbl'l'l 

' Derris elliptica Benth. bb!;1~'1JUI'l~i11u~eJCJ 5 1u 

11 (0. malaccensis Prain.) 'UUI'l~UCJ~U!;1fltl'W~1n 
'U 

Afl Vl1'l1VI!;1bbl'l'l 6'11~6'ftll'l~1~"il1fl'V11'l1VI!;1 bb!;1~jjt:-J!;'11'W 

b~!;1'l bb!;1~b~eJum vh1~um6'1!;1U1~ 11'1CJ1~jj~l<I~flfi'W 

'W ~.:J~ujju~~1rum n 1 'W~1'W~1fl'Ufl'l~'WVI1'l1 VIJ;1 11'1CJ 

tJnn'Vl~b Vl~eJ'W611~n1~~'~ bb~J;1-:J'UUI'l1~ ~'~~'~6/i~ b <U'1~~'WVl'U 
"I " " 

secticide) 'flflfl~'Vl~b U'W~L<J11'1CJm~n'WVI~eJ11'1 CJ m~~~ ~6'1 
1~CJm'ltlU~~UUfl1~vl1'l1'W'UeJ'l1~ 1~flfl'Wbl'l~CJ 6/t'lfl~ 

'U 

.. 

mCJ 1 'Wb'1J!;1'UeJ'l~1-:JmCJ 

1!;1' ~'W6'11~1~t~'l11m1-ti' u eJ.:Jn'Wn1~~'~ bb~!;1-:J1~ Vl!;11 CJ'UUI'l 1~ bbn 

bb~!;1-:Jl'W b'Y1~mi'fl'W ~1'l'l1-:J51 ~mb~'W ~1~fl'Wb'Y1~CJ~n~'W~1CJ VI'W'fl'Wm~Vf 
'U 

~n bb!;1~VI'Wfl'W 1m:Jn 

15m~1.U i.h~1'W~1n'UeJ.:J1;;i~'W~jjmCJ 2 u~'W1u ~1UI'IVI~eJI'111~ 
' 

bb'VI!;1fl!;1~bBCJI'l11'1CJ1i~1n o.5-1 n1!;1n~~/J1 20 ~m Vl~n~.:JHu~~~1ru 
1 A'W 1'W~~VIl1'l'VI~nfi1~H1~m'W th~~1ru 3-4 fl~'l b~eJmun1VI'WI'l 
'l11mm'fl.:J bfl1J16'fnl'l~1~ U1 i51'l~'WDeJ-:Jn'Wn1~~'~ bb~!;1-:J1~ 

'tit~fl1~~::1~1 'Wm~1 m~~'W 1~ bb 'W~'l111 m inu bb U!;1-:J~n~jj'IJeJ b~ CJ.:J 

um'fl~1n~1 b'li'W bbU!;1-:J~'IJ~'~bU'W~eJ.:JJ1~eJmeJubb~1b~CJ.:JumH 'W'fln"il1n 

d£J.:Jvl1!;11CJbb~!;1'l~jjLJ~~ 1CJ'U'l1'Y11fl~1-:Jb~1 ~1J1~1CJ 
8.3 6l1'Ub~tel (Eupatorium odoratum L.) 

I I I I 
d d..::::!li d d I il V d I d il 

6'11Ub6'ffl~'Uflb"Wflfl'W11 'U1t:-Jflfl~11'1 CJ6'f'Wbtlfl'W bUtu"il~1P1 Vltu1 
' v v 

~~.:JbP161 mu11'leJn'U11 Vlru1b'VI~'W '1!;1'1 bU'Wi''UVl'UY1Ub"il~ru.:JeJn.:J1~eJCJ11'1CJ 
v Q.l v 'U 

~1 1 U1 'W~'W~~1~jjm~~'W6'11~bfljjn1~~'~1'1lVl'U bU'W 1~~~!;1n b"iJ~ru.:JeJn.:J1~ 
' v 

1~~1~'~ b 11 ~.:) b Vl~1~~"il~'l11~161nl'l b U'W611~Dfl'l n'Un1~1'1P1mVl'U 
'U 

6'11~~flfJflf1'Vl~1 'Wfl1~fi1Ufl~ bb~!;1-:JPl~~Vl'U~'Y1U1 'W6'11U b~fl 1~ bbn 
"I ' " 

pinene, limonene bb!;1~ nepthaquinone "lt.:J'Y1U~'l1'W~1'W'Ufl'll'lflflbb!;1~ 
1'W1 U bb~b 'W 1 U"il~jjLJ~~1t\J'Ufl-:J6'11~~1flfll11 'WI'lflfl 1 m~t:-JJ;1tlUVI'Wfl'W'UUI'l 

~1'l1 b'li'W VI'WeJ'W1CJ~n VI'W'fl'Wm~~e:rn b'Y1~CJ~fl'W bb!;1~~1'lb~m 
15m~1i 'l11~1'W'UeJ-:J1U6'11Ub~flbb~-:J 2 nb!;1fl~~ 1'111~!;1~bBCJI'lt:-J6'1~ 

nuJ1 15 ~m ~~ 10 'W1Vl vl11~b~'Wbb~1meJ'lbfl1fl1fl~'l bb~1'l111U1i~'W 
1 'Wbb U!;1'l~~ b ~m u~1~ 611~1~t~n1~~'~ b Y1~ m) eJ'W 1~~ bb!;1~Yi'W 1 'Wbb U!;1-:J~n 
6'11~1~mJeJ'ltl'Wfl1~1'1VI'WeJ'Wm~Vfe:Jn1~~VI~el 1m U6'11Ub~el6'11'! 1 n1!;'1fl~~~el 

'U 

J1 20-50 ~~~ bU'W6'11~~u 1 Ubb!;1~DeJ'ln'Wn1~1'lb'Y1~CJ~eJ'Wbb!;1~VI'WeJ'W 

chtJn:iQEJIICl:WRJU101Sinl:f~S IV~n 6, ..... ~ 55 ., 



8.4 ~~bfi~Viel~ (Cymbopogon nardus L.) Rendle 

1 " "'"' "' d ' 1 " 1 " 1 <! ~~ fl'jVl'EJ~~'Ilm'jtJmn.r.n ~~ fl'jbb~\1 ~~ fl'j~~'V~ -;u~ fl~~'V~ bU'W 
" " 

~'j'jf1! 1if~~~n ~ bi'\~-;u1ntr1Vl~m Vl~1~'EltJl~~'W b-;u~ru bb~ n'El'Elf1~1 b tl'Wn'El 
' " "' 

1vlm 'W~'W~11'W"IltJi1 f11'j'j~LJ1tJtl11vl~ i1 bb~\1 bb~~~1n 
' 

~1'j~'EJ'Elfl~Vl~1 'Uf11'jfl1LJ~~ bb~~\l~~~~'ll~~LJ 1 'W~~ 1fl~Vl'El~ 1vlbbtl 

geraniol, citronellal linalool neral limonene u-;u~tJ~vh1Vf~1'j 
'El'EJf1f1VJ~iJri1bb~f1~1\ltl'W 1vlbbtl ~'W5'Vm~~ 1fl~Vl'El~~~LJi1'El~VlmtJ~1tJ~'Wl5 

11 1 q cu , 

1vlbbn ~~ 1fl~Vl'El~ 1 VltJ ~'W51"1~~\Im ~'W5'1111 'j1~~\I'El\lrlU'j~f1'ElLJV11\Ivl1'W 
' ' 

mtJ1'Wf11'jbflLJb~tJ1 bbVl~\l~tJ~n bb~~15m'j~fl~bm~1'j~11i -;u1nt:-J~f11'j 
' " 

lbfl'j1~~~LJl11 'W 1 LJ~~ 1fl~Vl'E)~-;u~i1~1'j'EJ'E)fl~Vl~~1flfll11 'W~1'W'V'El\1~1~'W 
mtJ1'Wf11'jbflLJb~tJ1fl1'j'EJtJl'W"1l1\l 7-11 b~'El'W 

' " 
~~ 1fl~Vl'El~ 1 mvlt:-J~ 1 'Uf11'j 1~Vl'W'El'Wm~V1irn Vl'W'El'W1tJirfl vl1\151b~tl1 

" " ' "' .., .., 
bb~~b~~tl';ufl';u'U 

15n1"abotl 
1. 1m 'W'jtJbtl'Wt:-J\I~LJ~~~bBtJ~ bb~1i11~1fl~m~~~ 

" ' 
2.1-rr~~ 1fl~Vl'El~LJ~ 1Vf~~bBtJ~ bb~1Vlilflvl1tJtl1btl'Wnm 24 .rr11~\l 

1'WeJ~'j1fl11~b-rr~-rr'W 1 m~n-r~/tl1 20 ~m 
3. 1-rrl5m'j~~~'Elru'Vlnil so 'El\11"11b"IJ~b~tJ~ btl'Ublm 3 .rr11~'~ 

' " 
1-rr5m1fl11~b-rr~-rr'W 1 m~n-r~/tl1 20 ~m 

8.5 t.n6'1'U (Nicotiana tabacum, N. rustica, N.glutinosa) 
" 

m~LJbtl'W 1if~'Wbil'El\I'V'El\lm~~m1~ 1 'WU'j~b Vll"11 V1tJ~LJtJ~n~1n1 'W 
" " 

mfl b Vltl'EJ bb~~B~1'W ~1'j'EJ'EJnnVJ~1 'Wf11'jmufl~bb~~'~~~'j~'ll~~LJ 1 'Wm~LJ gl q cu cu 

1vlbbtl ~1'ji'11fl~'W ~LJ~1'j 1 'WVlfl~l'W'V'El\I~'U~'Il (l 'U ~1~'W ~'Elfl b~~~ t:-J~) 
' 

bb~-;u~~LJ~1'ji'11fl~'W~1 n1 'W~l'W'V'El\11 LJ bb~~ n1'W 1 LJ i'11fl~'Wb tl'W~1'j~~m tJ 

f?l11vl ~ 1 tJ bb~~il'W~nLJ~'U~ti bb~~~~1 b~tl\l~flvl1 
' " 

'j~ii~'j~-r\I'El~11 vr~~'El'El\ltl1flflf?l1 Vl~\l';u1fl5~~'1lbb~ 
" 

f?l1 U'j~~1ru 3-4 i''W ;s\1~1~1'jflbflLJt:-J~t:-J~I?1~1u~1 

tl1~LJ 1 mvlt:-J~nLJvll\IVlil~irn vll\1 b';u1~ b~~~~ 

b~~tJeJ'El'W b~~tJ~fl~'W m'U hbb~\1 VlWJ'Wfl'El VI'We:J'W 

1u bb~~VI'W'El'W~11tJ 

15m"a1-tl 

1-tlt.n~'U 1 m~n-r~ t:-J~~tl1 2 ~m ~~'U1'\.J 
1 fi'W Vl~\l-;u1mi'Wm'El\lbmbbt?itl1tJ1\J'W i11lue.J61 

tJ'j~~Vl5m~ 1 Vf~~\I~'Wvl1tJf11'j1~tl1tJ~ 1~ Vl~e:JJ1 
" 

bl?l~tl~ b~~-;u bb6i'1~'El\lil11 tJ5~'\"J'W~'UVl 'El~1~'111'W1 
b~'El~U'j~~VJ5m~ 

1.h1u~n£'1u£'1~ 1 ilb~n-r~ ~h1Vf~~bBtJ~ t:-J 
" 

'U1'W 1 i''W m'EJ\Ibmmn~\1 b~~tl1~u'Vl~e:JJ1u'U161b 
" " 

'I"J'U~'WV1 Vl~\l';u1fl5~vJ'U~'El\1~1\I'Elumrum-rr~'~VI~~b 
' 

1 'Wfl1'j5~'\"J'W~1'j~~mtJm~u 1 Vllvlt:-J~~~e:J\1' 
" 

mml"l~'El'W~~ (30 'El\11"11b"ll~b~tJ~~'W1tJ) 
~ 

8.6 'Uel"a~b'V4~ 

i1~m~tJfl5'W11 b';u\?1~~ (l~) ~\1-;u~~\1 (bVIUeJ) 
' " ' 

i1~'EllVltJ11"11~~1 (Tinospora rumphii) bU'U~'WW~~· 

b tl'W 1ii'b~'EltJ~'W~'W~1~~'W 1m Vlru tJ~n~1mb~~111~11i 
"' " 

1 'Wbfi1LJ'EJ'j~ b ~~~'11~1~1'jfl~~"li~ b .rr11 tJe:JtJ 1 'W~1'W~1'~ 
" " 

~1'j~fl~';u1 fl~'llU'j~ bflVl~~"IJ~ 1 mvl t:-J~tl'Ubb~~\IVI~ 
" 

m~ 1~~~tl1~1~ b ~~tJ~fl~'W~b~tJ1 bb~~Vl'W 1'U'W1.rr11 
" 

15m"a1-tl i11~1'W'V'El\1~1~'W (bm) U'j~mru 2 n 



111 ~~~11 (Cy~bopogon nardus L.) Rendle 

~~~m~CJnB'Wl1 l'l~ 1fl~bbVI'l l'l~ 1fl~li~'IJVI~il~ 1flli~'IJVI bU'W 
I. "' "' 
~bflVIIil1 n~'"JVl~m Vl~ 1~B ~ 119i'~'W b lil~qJ bbl'l n BB nll1 b U'W nB 

rLJ~mU'WoW'IJ~~'Wfl-r1bb~~hl'i''W~'IJ'W1V~1 Vltl)n'J1 blil~qjb~'U ll'l 
~ CJ~f11'l'l~'U1CJU11~~ ~ bb~'l bbVIVIli1f1 

nVJi1 'Um'lm'Uflllbbl!~<:~~m.W'Il~'V'l'U 1 'WI'l~ 1fl~VlBll 1~bbfi 
•I ' "' 

rellal linalool neral limon~ne ulil~CJ~vh 1 ~~11 
n~1<:~n'W 1~bbfi ~'W5'1Jml'l~ 1fl~VlBl!Vl'V'l'U~B~VlmCJ~1CJ~'W5 

' 'U ' 

11VlCJ ~'W5Pl~~'lf11 ~'W5'1J11 'l'"Jll~'lB'lrlD'l~f1B'U'Vl1'l~1'W 
' ' 

rCJ'"J bbVl~'l~LJ~n bb~~1Tif11'l~tl~bB1~1'll!11-ti liJ1f)e..J~f11'l 
l'U 1 'UI'l~ 1fl~VlBlllil~~~1'lBBf1~'VlTil!1f1f1l11 'W~'"J'W'IJB'l~1\9i''W 
l il ' "" r CJdfl'"J'lB~ 'W'IJ'"J'l 7-11 bVIB'W , 

~ 1m~e-m 1'Wm'l1~Vl'WB'Wm~Vi'r:Jn Vl'WB'W1CJr:Jn ~'"J<:~~'"Jb~tn 
'U 

~ 

'lD b U'Ue..J'l~'U VI~~ b~ CJVI bb~'"JU1ll1 f)~ f)blJ~ VI 
'U ' 

~1fl~WeJ~'UVI1~~~b~CJVI bb~'"JVl~n~1ml1bU'Wbdm 24 i1lll<:~ 
~-rr'U 1 nl~n-rl!/tl1 20 ~m 
m'll'i'~~muVl.fli'l so B'JPl1b6ll~b61iCJ~ bU'Wbdm 3 .&1 lll<:~ 

' 'U 

~-rr'U 1 nl~n-rl!/tl1 20 ~l'l'l 
I 
'U (Nicotiana tabacum, N. rustica, N.glutinosa) 

'U 1ii~'Wb~B'l'IJB'lml!~m1\91 1 'WD'l~ b 'V1Pl1 'V1CJ'V'l'ULJ~nll1f1 1 'W 
'U 

~1'U ~1'lBBf1~'Vli1 'Wf11'lAd'Ufll!bbll~'l~l'l~oW'IJ~'V'l'U 1 'Wtn~'U 
'U 'V'l'U~1'l1'W'Vlf1~'"J'W'IJB'll'i''WoW'IJ (lu ~1\9i''W VIBf1 bli~VI e..J~) 

' 
-fl~'Wmn 1 'W~'"J'W'IJB'l 1 'Ubb~~ n1'W 1 u iltr1~'Wb U'W~1'l~~m CJ 

W"(15uns8 

.. 

til'"J 1~ ~ 1CJ bb~~:W.Yhtn'Uli'Wl'JfJ bb~~~l'l'h~ CJ'l~ f)~'"J CJ'Wll nmuV~'i'J'Ufl'"J'l 
' 'U 

'l~~VI'l~l'lB ~11 ~~~BB'l tnt1n\il1 Vl~'llil1f1UVIoW'IJbb~'"J\9i'B<:~'lB 1 ~lii''"Jtn~mCJ 
'U 

lii'1 LJ'l~l!1ru 3-4 l'W ~<:~~1ll1'lmnue..J~e..J~I'lli1'U~l.flfl1~ 

CJ1?l'Ut-d1~e..J~tl'U~'"J'lVl~VIr:fn ~1'lblil1~bli~VI~1CJ bbll~'lD1f1VIVI b'li'W 
'U 'U 

b'V'l~CJ~B'W b'V'l~CJ~f)~'W lld'W hbbVI'l Vl'WB'Wf1B Vl'WB'Wf1~Vl~1LJ~ Vl'WB'W'IJB'W 

1 'U bb~~Vl'WB'Wvi'11 LJ 

15m'l1ezi 
1ezim'l'W 1 nt~n-rll e..J~lltl1 2 ~l'l'll'i'li'W1'W 1 i1lll<:~ Vl~mb'li~<:~H 

' 
1 ~'W Vl~'llil1m!'WmB<:~bmbb~J1mu'W t111LJe..J~l!J1 100 ~l'l'l b~ll 

' 
D'l~~VlTim'V'l1 ~~~'l~'W~1CJf11'l1~tl1LJ'W 1~ Vl~Btl1~U~<:~1 LJb~m.JBCJ b~B 

'U 'U 

bl'l~Clll b~~lil bb~11'i'B'ltJ11 DUVI'i'J'U~'WVl B~1~'l1l'W1'Wb 'V'l'l1~~1'liJlfl~'Wiil~ 
b~BliD'l~~VlTI.fl1'V'l 

LJ1b'Uf.l1l;!Ul;!VI 1 flt~n-rll ~111~~~b~CJVI e..J~lltl1 15 ~m ~<:~11 
" 

'U1'U 1 l'W n'lB'lbB1f11f)~'J b~l!tl1~UVl~Btl1LJ'W 1~b~f1UBCJ bb~1U11 DUVI 
'U 'U 

~'W~'WVl Vl~'llil1 nuV~'i'J'WI'i'B'l~1'l m.J mruvfl off~<:~Vll!VI b ~mJ B'l tl'W~'"JUVI BV~Iil'W 
' ' 

1 'Wf11'lUVI'i'J'W~1'l~~mCJtn~'U 1 m~e..J~~~B'lUVI'i'J'W 1 'W'1i1<:~b 1m~~ 
'U 

B1f11Pl~B'W~VI (30 B'lP!lb6ll~b6/iCJ~~'W1LJ) 
<S 

8.6 'UeJ'l::brlVI 

~~m~CJf1~'Wl1 blill'lll~ (l\91) ~'llil~~'l (bVlilB) bfl~Bb'IJ1®'B (~~1'W) 
'U ' 

~~B1VlCJ1Pl1~1'l{ (Tinospora rumphii) bU'WI'i''W 1if~:W'l~'/Jll ~'W 1mV~CJvi'1 1 LJ 

bU'U 1ifb~BCJ~'W~'WI'l1li~'W 1m mLJ LJ~n~1mb~~LJ1ll11m~~~VI1n ~1'l~'V'l'U 
v 'U 

1 'Ubmum~ b ~VIoW'IJ~1ll1'ltlVIV~Siil! b off11 LJmJ1 'W~1'W~1<:~ Ill 'IJB'loW'Il1~ ~VI b U'W 
"' "' I 

~1'l~tlVIIil1 noW'IJD'l~ b.fl'Vl VI V~Siil! 1m~ e..J~ tl'U bbll ~<:~Vlm CJ'IJtJVI 1~ bbrl b 'V'l~ CJ 
'U 

m~ 1V~V~~Ll11'l1~ b'V'l~CJ~n~'W~b~CJ1 bb~~Vl'W 1 'W'W1-ff11 
'U 

15m'lbeU U1~'"J'W'IJB'l~11'i''W (bm) D'l~l!1ru 2 m~n-rl! ~h1~~~b~CJVI 

chlln3QEJIICl:WVl.JU1n1SJnl:J~S IV~n 6 ...... ~ 57 
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.. 

~r~lnl1 20 ~1'1~ bb'1hhv1-:JH 1 A'U fl'EJ-:Jbenmnvi'-:Jbb~';n111oJ~'W1'WbboJ~-:J 
LJ~fl~'ll 

" 
8.7 '!J~'Lii'LI (Curcuma Iongo L.) 

bth.J~'ll~ll~n.rr1lJtl iJ~';mE.J1~~'U ~'UblJ'Une:J ~1~'U~bbVi'~~-:Je:JE.J1~~'U 
' " " 

b~E.JmVl~1 LJ~n~'U~1E.J b~~rub~'LJ 11'1 hi'~-:J1 'U~~llbb~~~iJbb?I-:Jbb~~ ?11~e:Je:Jn 
" v 

t]Vli1 'Ufn~fl1'l.JflllbblJ~-:Ji'll'l~~'ll~~u 1 'U'llrl'U~'U 1~bbn pinene phelland-

rene borneol bb~~ turmerone ~'l.Jl1~'U~ en~ bb~~bbVl~-:JoJ~mlJ'UtJ~~E.J 
' .., ' ~v111 ~oJ~lJ11\J?I1~e:Je:J fltjVJ5iJri1 bbl'l fl~1-:J tl'U 'lli1'U~'U ~'Ub~ E.J~'LJ?I1~e:Je:J flt]Vl5 

lJ1flfll1'1Jrl'U~'U 1 VIE.! enmnu b~E.J1~~~U1'1Jrl'U~'UlJ1vl1?11~?\tl~~'ll m~~~ 
' 

"" ' "" lJeJ1E.J~~Vl11-:J 10-16 b~e:J'U 
' 
'lJrl'U~'UiJLJ~~~VJ5m~~-:J~u1~bb~~n1~~bblJ~-:) 1~bbn ~1-:J-:)1-:J ~1-:J 

~1b~m lle:J~.rr11boJ~e:Jnlle:J~bbU-:J o/Ju 1~Vl'Ue:J'U 1m1'n Vl'Ue:J'UVI~e:J~Vle:Jll Vl'Ue:J'U 

m~Vf~n bb~~bblJ~-:Jl'U 
" 

15m';j1-tl 
u1bb4\l'll~'LI l11'LJ~blJ'U~-:J 51'1~1 1 m~n~ll ~r~l1J1 20 ~1'1~ Vlirn 

vi'A! 1 f1'U ~'Ubel1bb~J1u1J1~'W~1~oJ5~~'U1'WbboJ~-:J b~e:J-1Ju1~bbll~-:Jbb~~ 
rh ~ ~ Vl'U eJ 'U 

1-tibb4\l'll~'Lii'W111l11~\lrill11~u~\l u~ 1 ~~~bBE.!~u11 oJr1~nnubll~~ 
~'ll b'li'U ~1b~m 1~E.J1off51'1~1~-:J'llrl'Uu~ 10 n~ll~e:J~1b~E.J1 100 n~lJ 
?11l11~tlue:J-:Jn'Wf11~~~1-:J~1b ~E.J1 1~ 1~E.Je:Je:J fltJVlib lJ'U?\1~ 1~1~'U1'U 3 b~e:J'U 

8.8. 'Vi'Liei'LII'l1~'Vi£11n (Stemona spp.) 

Vi'Ue:J'UI'l1tJVlmn n~by;tJ~ (mflnm-:J) oJ-:JoU1-:J (.fl1flbVlile:J) 1tl-:Jll~ 

~1lJ (b ~tJ-:J 1 VilJ) ~1fl~-:J (~Vl~-:J) ?11lJ~'LJ fl~'l.JiJe:J tJ ( ~'l.Jm1'llti1il) VliJTW'LJ 

'Ue:J'U (fi'\~?l~bfl~) 

X)b'Ue:J hr~b~lJ bllil'U (tuberostemonine) blJu~u 

th~~VJ5.n1w1'Lim';iuv\ln'Lirh~'~ 1-ff~1b~ 

1r~1 'U 1 VloJm~1b~e:Jfl1~~Vl'Ue:J'UbblJ~-:J1u ilrrm.ntl 
1-ff,J e:J-:Jn'Un1~~ bblJ~'li'lm~'lJVlmtJ'lltJ~ ';j'JlJ~-:J 

" 
Vl'Ue:J'Um~Vf~n 

" 
15m';j1.U 111~1flVl'Ue:J'UI'l1E.JVltJ1n 1 nt~m~ 

J1 20-50 ~l'l';i fld'Ubb~~ VlirnH 1 f1u Vl~-:J~1fl 
~'U~'ll~n 1~tJ5~~'UVln 3-51'U 1'Wmru~vhbb~~ 

' 
0 Q.l d ~ 

b ~~1~?11~~?11flt!J~~~~~-:J bllm 1mu1u'1Ju bb~~~~' ., 
8.9. 'll1~u .. 
1.Uue~\ln'Un1~~ Vl'Ue:J'U b~~tJ~e:Ju b'Vi~~1 
15m';j1.U Bl'l~1 1 ~m ~r~l1J1 200-300; 

.., 
~~~e:Jtl'U 2-3 1"1~-:J 

., 
8.1 0. cU161'lJ~1~'!J .. 
1-tlue~\ln'Un1~~ Vl'Ue:J'U 1mrn Vlue:Jum~Vf 

" 
15m';j1.U Bl'l~1 500 6/16/1 ~r~lJJ1 20-30 

.., 
~~~e:Jtl'U 2-3 fl~-:) 

., 
8.11. cU161'lJfl1'L11~ 

i1r~1~LJ~~ne:1u blJ51'Ue:J~ VJ'Ue:J~ t111mueil 

i1t]Vli~1b :ffe:1 1 ~fl1~e:J~1'l1'Ubb ';i-:Jb ~e:J-:J~1fli1fl111lbU'Un' 
~e:J~'llvft off ~-:JtT'U 1 'Wm';i 1 ir11~~~Pin~1-rre:J1lm~~1r 

" 
~-:JBm1bb~~15m~1-ff 1 ~tln~e:J-:Jne:J'UU11111-ff 

" 
15m';j1.U Bl'l~1 1 ~1'1~ ~r111J1 200 ~l'l';i ~n 



F 

bb~J1~.:J111 ~tl meJ.:Jbenmn~.:Jbb~1t111Ll~t~1t!bbtlm 

m'U (Curcuma Iongo L.) 

~ll~n·1hllu i1vhmJ1~~tl ~t~btlt~neJ 611~tl~bbVJ"il~.:Jmtl~~tl 
It! , \1 \J 

Htl~ltJ b"il~t\Jb~'\J 1~ 1~~.:J1 tl~~~bb~~~lJbbG'l.:Jbbi?Wl G'll'ieJeJn 

lJbblJ~.:J~~'i.W'U~~'\J 1 tl'U~tloUt!1~bbtl pinene phelland-
' '\J 

1m~ turmerone ~uh~'u5 elltJ bb~~bbVI~.:Jtl~mtlt!U"il~tJ 
' ' '\J 

< " < r .:::::tt.«=l! I I Q.J ..:::::.. Q.J .:::r, Q .:::r, 

~'ieJeJn~'Vlf:i~fll bb~ n~l.:J ntl 'U~tl'UtleJtlb\11 tJ~'UG'll'ieJeJ n ~'Vlf:i 
1 ~.dd o~Q.J o Q.J.dil 

.VltJ mmn'Ubntll'Vl"il~tll'U~tl'Utlm'Vl1G'l1'i?lnl1l~'U A1'i"il~ 
' 

D-16 b~elt! 
!1 "' "' ~ "' 1' • "' 1"' ' "' "' ~ 'i~G'l'Vlf:i.fll~'Vl .:J 'U'\J mb~~n1"il\1lbb~~.:J 11lbbn 1111.:J.:J1.:J 1111-:J 

:U~eJn lleJ\1lbbD.:J -iJ'U 1~VIt!eJt!1mrn Vlt!eJt!VI~eJ\11VIeJ~ Vltlelt! 

~.:Jltl 

~tllJ1'\J\1lbtlt!e-J.:J eJml 1 m~n1~ e-JG'l~Jl 20 ~~'i VljJn 

l'm~Jl u1J1~t!~1~ tl511l~t!1 tlbbtl~.:J b ~eJ'ii''U 1~bb~m bb~~ 

r'UoU'UU1~1~.:!~~1~bb~.:! 'UI111 ~~~b~tJ\11~11 tlA~ntl'\Jb~~\11 
~ bl1ltJ1offeJ'~'i1e-J.:J'UiJtl'U\11 10 n1~~ml'1b~tJ1 100 n1~ 

~1~~~1.:J51b~tJ11~ 111ltJeJeJn~'Vl~htlt~G'l1'i 1~1~t!1tl 3 b~eJtl 
~lii1V'V1~.11n (Stemona spp.) 

tJV!tlln n~boWtJ~ (mAnm.:J) tl.:Joffl.:J (mmVI.WeJ) 1 tl.:J~\11 

1n~.:J (~'Vl~.:J) G'l1~~'\Jn~'U1!eJtJ (eJ'Um1'Uf:i1i1) V!1!1~'\J 
' ' 

ru 'ilnVItleJtlmtJVImntl'i~neJ'U~1tJG'l1'in~~er~~'~1~eJtJ~ 
' ... ' 
~..u - - (' Wt1Duns8 

~ 

.. 

b~tl~1t!1VIru' G'll'in~·~.n~~'Uhlbbn' G'lb~~1~h-j~tl (stemofoline) 
v ' 

G'lb~~1~i1t! (stemonine) eJtl~t!5'UeJ.:JG'lb~~1~1vJ~tl bb~~G'lb~~1lli1t! 
' ' 

'Vlb'\JeJ hG'lb~~1~i1t! (tuberostemonine) btlt!~tl 
'\J 

tJ-a~~'VI5.n1'V'l1'UnT~ihJ.:~ti\~r11~~ 1off~1b~'U1t~1A bb~~m~ue1 V1'1e1 

1G'l1 t~1 Vltlm~lb~mh~~VItleJtlbb~~.:Ji't! i1A11~b Ut!~~~e1~nJ1tJ.:J 1 t~.W'U 
'\J ' 

1 off,J eJ.:J flwl'1~ ~ bb~~.:J ~m.W'llVIm tJ'U'iJ~ 'i1~~.:J tJ'U ~.:J m 'int~mVI1 'i'UeJ.:J 
'U 

"'"' VltleJtlm~'Vle-Jn 
'\J 

15m-a1'tl U1'i1nVItleltl~1tJVItJ1n 1 n1~n1~ ~'Ubtlt!~tlb~n1 e-JG'l~ 
J1 20-50 ~~'i ndtlbb~~ VljJn111 ~'U VI~.:J"il1m!t~meJ.:JbmJ1~1~tl5111 
~t~.W'll~n 111ltJ5~~'U'Vln 3-51t~ 1t~mru~v'i1bb~~1·d'bJV1~111 hJm'ibn'UH 

' I t.l t./ t,.l 
0 Q.J dil q Q dl 0:::::.. c;f 

b ~'il~ G'l1'i~G'l1 A tlJ "il~~~~.:J b~ e1 b 1mtl1tl'Utl bb~ ~"il ~~ b 'llml bn ~'Utl 
"' 

8.9. t11~~ 

1'tlueJ.:~nw11~~ Vltleltl b~itJ~eltl b~itJ1vJ b~imb\:1-:J 
15m-a1'tl eJ~'il 1 ~~'i e-JG'l~tl1 200-300 ~~'i 5~~tl'Vln 3-5 i't! 

' " ~~~eltltl 2-3 1'11-:J 

"' 0 "' 8.10. 'U1~~~1tl'll 
'IJ 

1'tlueJ.:~n'Un1~~ VltleJt~1mrn VltleJt~m~vr 
'\J 

15m-a1'tl eJ~'il 500 ~~ e-JG'l~tl1 20-30 ~m 5~~tl'Vln 3-5 i't! 
' " ~~~eltltl 2-3 1'11-:J 

"' 
8.11. t11%l~fl1'U1~ 

lJG'll'itl'i~neJ'\J b~f:iltlel~ ~tlel~ tl11 m tleJ~'i1fl11~boV~oVt!G'l.:J "il~ 
'\J 

i1n'Vli~1 b~eJ 1 'iA1~eJ~1.:J'itlbb 'i.:Jb~eJ.:J"i11ni1m1~ b Ut!m~G'l.:Jbb~"il~ile-J~m~'Vl'\J 
"I ' " 

~eJ.W'llffi off ~.:JJt~1 tlnl'i 1 offm'i"il~Pln~1oVeJ~m~tJ1tl'U'U'iJ~.W'U~"il~ 1 off 'i1~ 
'\J 

~.:JeJ'm1 bb~~i6m'i 1 off 1 ~~ n~eJ.:J neJt!Ulm 1 off 
'\J 

15m-a1'tl eJ~'il 1 ~m e-JG'l~tl1 200 ~~'i G'll~l'i~v'i1mmb~~.:J~~'i 
'\J 
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.. 

iil'll'Vlm CJ'llU~ ~11l~'l6111l1~t:l~1 b ~fl~~'UVl~~~ b'iJ'U bvl'I~H?l fliil'll1~ eJ\91~1 
' 

boVlloV'W 1 ~1'1~ t:.J6111J1 20 ~1'1~ 6111l1~t:lvhmm.Jmn bb~~ll~ 
th~ bf!"'1'lhl1nm-a-1"t1~1-a-B'U'Vl~~ 

1. bdeJiJm~1-fffl~1-:Jt:ln15h]btJ'UeJ''Wm1CJ~mTI.ffbb~~~u~1flfl 
" " " 

2. 611~~'WVJ~~ 61mCJI'i'11~~1CJ ~-:JhiiJYl~l'lnri'1-:J bb~~hiiJt:.J~ 

m~VltJ~fl61.f11'1"lbbd~~fl1l 

3. bn~l'l~m611m~t:lvh 1m~~1CJ 
" Q.l odl odil I Q. ..r::;,j ~ <J.J 

4. bb1l~'lf'fm'l"l'll~fll'lfl611~fl'WVJ~CJ'll1 
" 

5. ~~rhti~1CJ1'Wm~1-ff 

6. 1 offVJ1''1"lmm~iJeJCJL 'WtJ~~bVJP11 ~bn~tJ~~ 1CJ'llii 
" 

60 ~.t ... mswa~wuounsti , . 



eYm1 

rm 1 off'EJ ~1.:m ni51~ b tli.! eJi-1~11 tJ ~mTI otlbb~~ ~'U~1flfl 
'IJ 'IJ 'IJ 

uVJ~~ ?~mtJ~111ii'~1tJ ~.:J1~iJvh~~nri\:~ bbm~hiiJ~~ 

.1\9\~m.J 

1m?l1lJ11tlVll 1 mlii'~1tJ 
" QJ .dl .di I .c:::t. ..:::rl 6' il 

OP! ~ 1'\"l'll \91 'El ~ 'El ?11 1'El i.!'Vl 1 tJ '1l1 
'IJ 

n1 .rr~1tJ 1 um1 1 off 

i'v'ltnm~iJ'EltJ 1 i.!U1~ b 'Vll"l1 ~bi1\91oJ1~ 1tJ'll~ 
'IJ 

VJwt5unsti 

.. 



.. 

9. nlSOUSn8na:IWUlJSUlfUFlC1SBSSUl:S1Cl , u 

n1~v~~n~A~~fi~~~~1~Rvn1~~~~~n~1A~~fi~~~~1~l~~~v~ • v v \1 

l;!.~a.n1~fi~~~~1~ b rivth~ 1£1~'111 ~m~1-b1 ~ A'~~5~~~~1~,!~1~ 
" 

a1~1~~ij~1~~1~~v~u~~"ll£J1£Jbb~~.W'U51~ ~~~~a1~1~~~~~fl1'\.Jfl:IJ " . . 
:ij1'U1'U"llv~bb:IJ~~A'~~-w~1~ijv~btl'U:ij1'U1'W'ilv£J Vi~vv£J1.'U~~~um~btl'U 

" " " 
B'U~~1£J~v.W~Vi~v~ve.J~e.J~~1'U~'U~'Vhm~bn~~~ 

A'~~ti~~:u~1~ H1bbn ~..:d'J~i\?l"ll'l1~~1\161 ~'1l1EJvhmEJvt~eJ~'Un'UPl'm 
" I ~ 

~"IJb'iJ'UellVl11 b'll'U 'Uflfl'Ubb:!Jfi\1 ~\ltl1 fl'U b~EJ~ ~flbb\?l'U~1oV11 bb:IJ\IlJlJ 

~1\lb~1 ~1\1~ btl'U~'U aS\Ib~EJn61m1'Un~lJ;i--h~1J1 (predator) bbm~61\?11~ 
e11Pl'EJ~~n'UJ1 b~ EJ\I.n1 EJ1 'U hi Vl~el 1 'U~1'Vel\1Pl\?l';i~"/l b 'li'U bb\?l'Ub u EJ'U hi 

~ ~ 

.::I CLJ Q.J i.J 4::11 I CLJ .c:::i 

bb\?l'Ub 'UEJ'U':i~EJ~mvt'UeJ'U Vl'UeJ'U'VeJ\1 bblJfi\11'\Jfl'U'V'U "'lfi "1 b ':iEJfld1\?11b 'UEJ'U 

(parasite) 

9.1 bb~1VJ1~m~v~~n~m'l~b ~~m~1ruA~~fi~~:u~1~ . " 
1. m~:5'~~~uua.n1~tJb 1A Vl~elvl1fl11~~ bbDfi\IG'ffl1Y1 bb 1~~eJlJ 1 'U 

~'U~vl1fl1':ibfl~\?l':i 1 ~b vtm~G'flJ~eJfl11~11\l~i\?l'VeJ\IPlmu':i':ilJ"Il1&1 b -d'U m1 
~ 

~m~LJ'Um':i'\.Jfi n~"ll1 ~ijf111lJVlm nvtm EJ'VeJ\1"/ltJ~~"Il 11lJ~\11iJ~eJ neJ ci~1 EJ 
~ ~ 

1 'U';i~'U'U 

2. 1~vhel''U~~1£J~\?11A~-a5-a-a:u~1~ b'll'U 'Uflfl'UbblJfi\1 fl'U b~EJ~ 
" 

5\1~1\1 fll\lflfl ~\ltl1 bbtJ btl'U~'U b'V111~61'\?llbVl~1i1'1l1EJ1'Ufl1':ifl1~~bblJfl\11~ 
lJ1fl 

3. :ij1u'Un~ti~"llv~u:u~~~ij'\.J-a~ 1£J~'l11~bbnbblJfi\IJ1 bblJfi\lbUEJ'U 

bbfi~ bblJfi\l~b tl'UPl\?11~"1l1 m~ 1~EJm1Pin~1oVeJlJfi bbfi~vt~'Wm1~~ bb '\.Jfi\1~"/l 
~ ~ ~ 

~'\.J~n b~eJ~~~ 1~m~~n~11hJv1'1B'Um1EJ bbfi~'\.J~eJEJ 1 ~bblJfi\IJ1 bblJfi\lbUEJL.! 

'1l1EJ 1 'Ufl1':in1~~ bblJfi\IPl\?11~"/l vt~m11Pl'mu':i':ilJ"Il1&1~1 nmEJ'UeJnm'\.J~eJEJ 
~ ~ 

62 ~J.. ... msw8~w~8unsti , . 

1 'Wbb '\.Jfi\1 'WeJfl~1ndbdeJ'V1'U bblJfi\IPlm~"llb .V1v1'1mm ~ 
" ' ~ 

v1'1m EJVJ\1 b ~mJeJ\1 n'U 1lJ 1 ~bn~m':i':i~'U1~'VeJ\IbblJfi\IPl 
9.2 bb~~~J1bb~~bb~~~b u£J'U~ijtJ-a~ 1EJ~'l1 

9.2.1 ~1~b~1 1 'UD':i~b'VlP11 'VlEJ'V1'U~~TU1'U 

'\.J':i~b.n'Vl~~mEJ~~ mEJvt~n vt~mtl'U~~'U~ 'V11fl~b'vl 
~1\lb~1b tl'UbblJfi\lt%1~\11 'U';i~EJ~~1~eJ'Ubbfi~~1b~lJ'1EJ ~ 
bblJfi\IPl\?l~oW"Il1~vtmEJ"IltJ~ L'li'U b'V1~EJ~eJ'U b'V1~mL1J\I b 

b~n'U~"Il 1'1i'VeJ\IbblJfi\IPl\?l~.W"Il~1\l~ btl'U~'U b~mn 
'V!~el'V1~bbflfi'U ~1\1 b~1nG'f1lJ11t11 '\.Jn'Um'vlw'\11mb 

.c:::.ICLJ CLJ v 

'V!11'U'Vl'V'UeJeJfllJ1~1flmbblJfi\l (honeydew) U1'vldTU 

~eJn1~'Vl~ bb 'Vl'U ~1\1 b~11~~WJ1 b tl'UoJ'n~1b 'V1~EJ~eJ'U ~1 
~11~1 1lJ\I bbfi~~1bbn~'1l1\l~i\?lm1'U1'U 2-3 b~'ilu 



~04Sn8118:1WUlJSUlruffct~SSSUL:51Cl 

rn~~'Hi'l'l~'lf1~ ~v n1'l~lil::i'n'li1A~'l6'l'l~ 'tf1~1 cHfl.:Jv ~ 
" " " 

~~"111~ b .yjmh:: 1rJ'lft11 'Lim 11m ~A'~'l6'l'l~'lf1~~~\.~h1 ., 
~11.:Jel~bb6'l::"Uf.J1f.Jbb'W~~'Lilfl~ ~.:)~.:J~1~1'lt'l~:i):;f!'J'Ufl~ ., . . 
~.:~A~'l~"!J1\1iiv~bU'U~1'LI1'Utiem 'Vi~vvrJ1'LI'l::~uffi~bU'U I ., ., ., 

r~el~ele.J6'le.J~~1'LI~'U~'Vi'1n1'lb~~~'l 

[~1~ \~~btl ~~ii~~'1J?~~h~~ V1'1i1tJ~vl1fi1tJ~~~~'Ufl'UPl~~ 
'1J'U 'Uflfl'Ubb~fi~ fl~n1 fl'U b'lJtJ~ ~flbb~'U~1'lJ11 bb~~~~ 

' 
''U~'U ~~b~tJn~m1'Wn~~-d'11~1J1 (predator) bbfi:~~~1~ 
b~tJ~mtJ 1 'U 1 'li'Vl~eJ 1 'U~1'lleJ~I"lmY1'11 b 'li'W bb~'Wb u m.J 1 'li 

'U 

Q) Q.J iJ .:::.1 I Q.l ,c:i 

m'Vl'UeJ'U 'Vi'UeJ'W'lleJ~ bb~fi~1'Wfl'W'll'W "''fi "1 b ~tJm1~1b u tJ'W 

1 'VI1.:Jn1'lv'Lii'n,;bb6'l::b~~m~1WA~'l6'l'l~'tf1~ 
I • " 
-~~1::uu~m-wih 'Jfl Vl~eJ'Vi'1m~~~ bb '\Jfi~?lm'V'l bn~6leJ~ 1 'W 

~~~1~b'Vl~1~?1~~eJm~~1~~~1~'lleJ~P1~~5~~~'111~ b'li'W m~ 
'U 

n~'111 ~iifl11~Vlmn'VlmtJ'lleJ~'11'W~Y1'11 ~1~~~ Hf~eJneJ~~1tJ 
'U 

-o Ql cv ~cv Q • ~ .::::.1 

1el'U~11f.J~~'Jfl~'l6'l'l~"U1~ b'1J'W 'Uflfl'Ubb~fi~ fl'U b'lJtJ~ ., 
·~rh m! bU'W~'U b'V'l~1~~~lb'Vi~1-d'1i1tJ 1 'Um~rh~~bb~fi~ hi' 

.'Un"!liJ~euB.:Jbb~G'l.:J~iith:: bf.l'tfU hi'bbtlbb~fi~J, bb~fi~bUtJ'W 
~mY1'11 1m~ 1~tJn1~~m~1ieJ~fibbfi~Vl~'U~~1"il~bb '\Jfl~Y1'11 

'U 'U 'U 

~e:J'U-rn'l'f'11hJ'Vi'1e1'UI?l~1tJ bbfi~'\J~eJtJ 1 ~bb~fi~J, bb~fi~b utJ'U 
' 

bb~fi~~~?~~Y1'11 Vl~m111"lm5~~~'111~"il1flfl1tJ'WeJfl~1'\J~eJtJ 
'U 'U 

r~w{lfiunsti 

.. 

1 'Ubb tJfi~ 'Ue:J fl"il1 n-dbd eJ'V'l'U bb~fi~ l"l~~Y1'1Jb i1'Vi'1m tJ b Y1 tJ~ b~ m!eJ tJ 1 mu n1~~ 
'U 

'Vi'1mtJ~~b ~mJeJ~n'W 1~ 1 ~bn~ m~~~u1~'lJeJ~ bb~fi~l"l~?~~Y1'11 
'U 

~ q def ~ d 
9.2 bb~6'l.:J'Vi1bb6'l::bb~6'l.:Jb'Uf.J'U'VI~tJ'l:; Lf.J'lf'U 

9.2.1 ~'J.:Jb~1 1'W'\J~~bVJP!\VitJ'V'l'Uii~1'W1'W~1flti~ 62 '1JtJ~ ~~ 

tJ~~bJlYI~iimtJ~~ mtJ'Vl~n 'Vi~mtl'W~~'W"l 'V'l1fl~b'Vl~eJ~ ~~ bb~~ 'Vi~eJ~1 
~1~ b~1 b U'Ubb~fi~J,~~ 1 'W~~ tJ~~1eieJ'Ubbfi~ ~1 b~~1 tJ iifl11~?11~1~bi'Vi'1mtJ 
bb~fi~Pll?l~V1'111~Vlfi1tJ'1JtJ~ b'li'W b'V'l~tJeleJ'W b'V'l~tJbbth b'V'l~tJ'VleJtJ b'V'l~tJ1tlbb:5' 

'U 

h~n'U~'11 1 'li'lleJ~bb~fl~l"l~~Y1'11~1~ 1 bU'W~'W bdeJm'Vl1~Vl~m'Vl~eJ'Vl1tJ1n 
Vl~eJ'lJ1~bbflfi'U ~1~ b~1n?\1~1~bl1 '\Jn'WeJ1Vl1~"il1flbb Vl~~~'U 1~ 1~tJn'UJ, 

Vl11'U~iueJeJfl~1"il1fl~1 bb~fi~ (honeydew) J1Vl11'W"il1fl~eJn 1ii'bbfi~ bfl?l~ 
~e:Jn liJVJ~bbYI'U ~1~b~11~~eJrJ1bU'WoJ'n~1b'V'l~tJeieJ'U ?11~1~bin'Wb'Vl~eJ 1~ 40 

~11i1 1~~ bbfi~~1bbnii'1i1~~1~m1'U1'W 2-3 b~eJ'U 

Q t~1Jf 
~fTejB'W 

$ ,~ 
"' g) 

fl f)!! fl 

"' d "' 

\--
\911!1'1:1J1fl 

~ / 

mwn 9 'J.:Iv'i:ifJ~"lffJ.JtpJ?.JUih 

c:hun3Q'8Jiet:W~U1n1Sifll:J~S IV~ri 6,et,t.~ 63 ,, 



.. 

d CV d CV Sl I mwn 11 mL~JJ?CJ'lfeNWJ{JL(f}7 

u~'m:'lfi1~ 

9.2.2 bb~'I.JbUmJ1"!i (11'11'liuu1'llbb~~'I~1.J) Trichogrommo spp. 

b tltJbb~~'IPl~~li~~~'ll1~~"1i1EJVllmEJ 1 'li"1JB'I~b~B'lli11'1~1'1 ~ 1~b tJLJ~11.J11.J 
mfl b"litJ 1 'li"1lB'IVI1.JB1.JflBeJBEJ 1 'liVILJB1.JflB-iJ111 'liV11.JB1.JlJ11.J 1 u-iJ111 'liVI1.JB1.J 

blil1~~1~1.J-iJ11b ~1'11 'liVI1.JB1.Jblil1~?l~B~1EJ bb~~ 1 'li"1JB'I~b~B~1'1 ~ ~VllmEJ 
~'llern1ii'e.J~ bb~~t:h 1ii' 1tJu~~ b'V1Pl1 'VlEJ~u-J1i1bb~1.Jb DEJLJB~VImEJ'lli1V~ bb~LJ 

" 
b DEJ1.J 1 'll btl1.Jbb~~'l~i1"1J1.J1\91 b~fl ~'UB~tt11 u1tJ'U~bdru~i1~'llbPl~loJ\ifllil ~1 " ~ 

b~~1EJIIl~i1"1JtJ1\91 b~fl m~bb\91'1 V11.J1\9lb tJLJ'IJ6i'B'I ~1 bi1EJIIl~ 1-if?f11.J"1JB'IB1m~ 

b~Plblil1~bb'Vl'lb-iJ11'1J~~'I?f11.J'U1.J"1JB'I1'liVI1.JB1.J~b~B 1'(] 1 'VJB'I ?l1~1~tl~'U 
bb~1.Jb DEJ1.J 1 'll1~ 1-4 ~1 ~'ld~tJB~tl'Ufl11~?l~'U~tU"1JB'IB1VI1~f11EJ 1LJ 1 'll"1JB'I 

" " 

64 ~J ..... mswa~wl15unsti , . 

"" "" 0 bb~tJb 'U EJ1.J'Vl'V11mEJ~~ EJ~VILJBLJ Apon 

bb~1.JbDEJ1.Jiil~11'11 'li~'lmEJ 1LJ~1VI1.JB1.J bb~~blil~ 

(m~~ 12) llltJii'I~~EJ~nBLJb-ii'1~mb~ 
0 (V .d 0 I II 

mmVILJBLJ'Vl~fl'V11m EJ bb~~lil~UtJb?ltJ 1EJ~'lJ11 

~flbb~B~f11EJ11.J (.rn~~ 13) ?l1V1-r'U~1V11.J~1.J , 
(V 0 (V .:::It, d q 

'UtJt:-JtJ'Imm~~'~'U~ nru'Vl bb~LJ b 'UEJtJB~nm bb 
0 .:: q 

vnm EJI\l~~1 EJ tJBfllil1fltJbb~tJb 'UEJLJ'U1'1'lltJVI 

VI1.JB1.J~1EJ (m~~ 14) 



r?~'llv-3~'J-3l!ih 
1flNJ 

mwn 10 f1i'Jeivuum~~nll~~'J-3ll'i7 

l'Ubthru1'ti (11.:J1~ui.!1~mJ~.:J~i.!) Trichogromma spp. 

lJ'1l1~~~1CJvhmCJ 1~'1JeJ.:J~b~eJ-uiJI91~1.:J ~ Hi'bui.l~1i.l1i.l 
'UeJ'UfleJBeJCJ 1 ~VIi.!eli.lfleJ-1i'11 1 ~VIi.leJi.lif1i.!1 u-1J11 1 ~VIi.! eli.! 

1911 ~VI'UeJi.!b:;Jl~?ll..leJ~lCJ bb~~ 1 ~'UeJ.:J~b~eJ~l.:J ~ ~vhmCJ 
"th 1ii 1 'UoJ~~b 'VIf"11 'VICJ'V'l'\Jl1i1 bbl'li.!bDCJi.!eJ~VImCJ'lltJ\91 bbl'li.! 

'IJ 

.:J~iJ'U'U1\91b~n 'V'l'\JeJ~vh 1 oJ1 i.lu~nru~i1Yl-ubf"1~~,n:;J 1'11 
'IJ ~ 

b~fl m~bb\91-:J Vli.l1\91b Ui.!Ll~m l'11bi1CJ:;J~ 1 i~1i.l'UeJ.:JeJ1CJ1~ 

11 oJI'l~.:J~'Ji.l'\Ji.l'UeJ.:J 1 ~VIi.leli.l~b~el 1 ~ 1 ~eJ.:J ?lll.Jl~bi'V'l'\J 
-4 ~1 ~.:Jd~i.leJ~fl'Ufn1lJ?IlJ'\J~tU'UeJ.:JeJ1VI1~.fl1CJ 1 i.!1 ~'Uel.:J 

'IJ 'IJ 

w'!15uns8 

.. 

bbl'li.lbDCJi.l~vhmCJ~~CJ~VIi.leJi.l Apantesles spp. b191CJI'11b~l..llCJ'UeJ.:J 
bbl'li.lb ti CJi.!:;J~11.:J 1 ~~.:Jm CJ 1 i.!1'11VIi.leJi.l bb~ ~ b :;J~ru b~'\J bl'leJ ~m CJ 1 i.!I'11VIi.l eli.! 

v 'IJ 

(.fll'v'IVl 12) :;)i.l~.:J~~CJ~tleli.lb il~flbb~ 1'11VIi.leli.l'UeJ.:Jbbl'li.lb DCJi.l:;)~eJeJfl:;)lfl 

~1~1VIi.leJi.l~t1 nvhm CJ bb~~:;J~~ i.lb~i.!1CJ~'U11 b ~eJvll~.:JvleJ~l..l~11'11 b .U1 
'IJ ' 

vlflbb~eJ~.fllCJ 1 i.l (.fll'V'l~ 13) ~1VI~'U\?11VIi.leJi.l~blflvl1mCJ:;J~oJ~1flf1-;;J\91~1 
'U 'U d.J, 

' ... ' 
Q.l o Q.J ~ c::!l d Q.J dCU d 

'U'U~i.l.:Jmmm.:Ju~b 1tu'VI bbl'li.lb u CJi.leJeJfll..ll bb~~VI~.:J:;Jl fli.ll'l1VIi.leJi.l'VIt'lfl 
'IJ ... 

0 .c:t d .::::.. 0 QJi/ 

'VI 1m CJ:;J~ I'll CJ i.leJ fl:;Jl fli.lbbl'li.lb u CJi.l'\J1.:J'1Ji.l\91?11m~t'I'VI1m m~ CJ~ \91 n bb\91'1J eJ.:J 

VI'UeJ'U~'JCJ (.fl1'V'lVl14) 

d tU d tU """' mwn 12 mL(f):JJJCJU(f)UlWJU mwn 13 r::CJ::~nu~ (f-3lf'l17J) 

U(f}UlUCJUYhmCJ'II!UvU rhmCJ'II!UvU 

ci Q.l r:: Q.l ..::/ 0 Q.l 1V v v mwn 14 r;nL(f):JJJCJ'llv-3U(f}UlUCJU'V17mCJ(P)nurmuvuummJ 

chun:J17tJIICI:WRJU1n1Sinl:fVlS IVVlrl 6,ef,l~ 65 ., 



9.2.3 bb:U%l.:~-ih:~un1~ (Chrysopa spp.) ~\l'1JU~~b~tJ'Jbb~~~J11'11~ 
1 'U~~tJ~{?]'JeJeJ'U'1htJvhmtJ bbl1~\lPll'l~~'1J~iJ'1J'U1~ b~n1~vm1tJ'1Ju~ b 'li'U 

'\J 

b~~tJeJeJ'U b~~tJ1'VJ b~~mbu\l b~~mlfeJtJ 1~~b~eJnm..:~~'U bb~~Vl'UeJ'U~b~eJ 
'1J'U1~ b~fll'i1\l1 b 'li'U Vl'UeJ'U~'Ufl~Vl~TtJ~ bbll~..:~·ffl.~tJn 1?~ 1 {?]'J ?11l11~fl 
vhmm~~tJeJeJ'U 1~th~l11ru 60 {?]1 mtJ 1 'Ub'Jm 1 -&1 bll\l 

mw-# 16 l'littJJfl·rih.Junia 

66 "J ..... mswa~w"(j5uns6 ,. 

/ 
I 

_./ 

9.2.4 :U1'Urli!11'1 (Eocanthecona spp.) 

Pll'l~~'lJ~'JflVl'UeJ'U~b~eJ bb~~Vl'UeJ'U~'J\l ~vhmtJ 1i.J 

1~~~ ~n~ru~'1JeJ..:~1'1ibU'Ufl~ll~VleJ\l {?]'Jeim.dmb~ 
ltJ~ bb~~ltJVl1~~btl~tJ'UbU'U~I?l1bbl'i'llbb~\l hmm; 

... 
0 q o<:::il ~ I QJ ~ 

'U11'11~ llm tJ~ ~?I b Vl~eJ..:J?t1ll~~'U'U bb~'UVl~\l b Du~'\.J? 
' ' '\J 

bb Vl~l]eJeJfl~1'UoU1..:11'l~..:J1 Vl6'i 

"' IJ'1W'Y/21 



" " 
(Chrysopa spp.) Vi'~'1J\JV1~b~tnbb~~~,j1~1~ 

~~~".ivh~iJ'U'W11Plb~ n 1~VImtJ'1J\lV1 b 'li'W 
" b~~tJVIBtJ 1 ~~b~Bnm~~'W bb~~VI'WB'W~b~B 

n:;vt~1Ll~ bbl.l~~off1~tln 1?1 1 ~l ?l1l.l1".it1 

60 ~l mtJ1'Wblm 1 offl1l-l~ 

unstl 

~· 

/ 
I 

J 

mw~ 19 i·;w~3..rfmwMi7-3Vn 7ff 

9.2.4 111'UoW~1\il (Eocanthecona spp.) btl'Wbbl.l~~J1'li'JtJf'h~V1 
Pl~".i~'1JvrmVI'WB'W~ b~B bb~~VI'WB'W~'d~ ~vhmtJ 1 '\Jbb~~tJBV"l'UB~~'U~mb~:; 

" 
hJ't:-J~ ~n~ru~'UB~b~btl'Wn~l.l~'VlB~ ~lBB'Wltlbb".in~~1 ltJ?lB~ ltJ?l1l.l 

' 
ltJ~ bb~~-r tJ~1:U~ b LJ~tJ'Wb tl'W~~1 bb~l.J bb\Pl~ 1 'W".i~tJ~~d b~l.Jltlb LJ~tJ'Wb tl'W~ 
J1~1~ iJm tJ:UV"l~ b VI~ 8~?l1l.l:U V"l'\J'Wbb~'WVI~~ b tl'W".iD?l1l.l b VI~ tJl-l bb~:;lJVI'W1l.l 

' ' " 
bbVI~l.J88 f1~1'W-rr1~~".i~ b VI~ 

mwn 20 rlf'.reivU:J.JJUW'¥17~ 

.d Q.le;iQ.I ~ ocv .<::1 

IJ1W'V/ 21 mt~:JJJV:JJJU'W'¥17~n7fl-3rWJnU'/1U£JU 
'II 

cf1t1n"5Qtiii8:WRJU1n1Sif1l:I~S IV~n 6, .. ,.l~ 67 ., 

.. 



Q,J ~ Q,J ~ d 

9.2.5111'Ub'rl"llnJm1~ (Sycanus spp.) \?ldb\91l.l1tJ';u::;l.lm~ 2-3 b~tl'U 

un\91B'ULJ'W~~~1 \91~-:Jnm.:JbVl~B'I~l.l bb!;1::;~1'Ul.Jm~~J1\911!;1~1 "iJ::;11'11'li 

bU'Wfl~l.l~ 111911l.IM'I1ii1LJ 1ii l.I1'Ub'V'l"llrum1\91"il::;~lJ1mbVl!;1l.I~~'U€l'lbVlm"il1fl 
d ~ d ~ QJ QJ I I iJ 

m.J!;1'1€l'U~ Vl'IVlb'D'WmVl'U€l'Ubb!;1::;\911bbfl b'U'U 'V'l1flVl'U€l'Um::;"(l Vl'U€l'Ub"il1::; 

?ll.l€1~1~ Vl'U€l'W~b~€loU11?11~ l.I1'Wb~m bb"'::;b'V'l~~~n~'W ~'lbU'Ubbl.l!;1'1~~ 
LJ~::; 1~'ll'l1~'11 'W?l1'W 1ii~!;1 Vl"ll1 ~ bb!;1::; bb D!;1'1D!;1nVl"ll~n 

'U 

d Q.l I Q.l d Q./ mwn 22 mvvwm~mLfP1JJ?I'JJJ?WW'IfnJ~7fP1 

9 .2.6 bb11(;l~lJB bU'U~1J1~'lh~~LJn'Ubbl.l!;1'1\"l191~Vl"ll~B~ 1 'U~::;~::; b tl'U 

~1Vl'W€l'U~bU'WI"i'191~Vl"ll1~Vlm~"llti~ ~1l.l~'l'lh~~LJn'Wb 'V'l~m1~::; 1~~ b 'V'l~~ 
'U 

~fl~'U bb!;1::;bbl.J!;1'1~fll~'I'D'U€l~ b'li'U y.j'Jfl~b~€1 Vl'U€l'Uvl€11LJ 'V'll.Jl1~1~€l'U'U 
'U 

tJ'Ibbl.l!;1'1lJBB11"i'~B~1 'UJ1 lii''I,!'W~'~~ B.:J~::;lJ'~~::;1-:JiJ1 ~~?l1~bA~~ b U'U 
'U 

5'Um1~~mbl.lm 1 Vl!;1lJ::;lJ'U!;1'11 LJ1 'Wbb Vl~'IJ1~"il::; b U'U~€l~ml"i'~'llml'11~€l'U 
'U 

~ 1~ ~ i.liJ d QJO Q.ll 

b 'V'l~1::; ?11~ bAl.! b Vl!;11'U'W €11 "ill.IA11l.l b 'lJ l.I'U 'W?l'lm~::; ~LJV11m ~\911€1 B'W'U€1'1 
'U 

bbl.l!;1'llJB1~ 
~ 0 i/ d ~ d i.IQ.I QJ ~ ~ I 4 

9 .2. 7 ~mb~'U~1"1l11 611-:Jb 'LJ'Wbbl.I!;1'1Vl b ~1~"ilflfl'U~bb"'::;l.I€J~Vlm~"ll'U~ 

i1~~'Ubb\91fl~1'1fl'U 1 D\911l.l?l.fl1'V'lbb1~il€ll.l~lJ'Ue:J11"i'~€1~ 1 'li"iJ::;~~Yh'loU11 bb!;1::; 
'U 

~yj€J.:JJ1LJnA"'l.ll1'mm::;€J~\911l.IM'~1m LJVlru1 ~mb\91'U~i'1-u11?11l.l1~tlvhm~ 
' 'U .., 

I"1191~Vl'll1~~'~~::;~::;~btl'U~1~€l'U bb!;1::;~1b~l.l1~ 1~~"i]::;'li1~~LJn'Ubbl.J!;1'1~ 
'U 

68 ~J ...... msw3~w~ouns8 , . 

... 

bl"l~tl'U 1 Vl1 1~oU1 b 'li'W b 'V'l~~~tl'U biJtJ~flbb\91'U~1oUTi 
~'Un"iJ::;'li1~~l.Jfl'Ubbl.l!;1'1\"l191~Vl'll~~'U'U1~ 1 vmJ b'li'i..! ~ 

'U .., 

9 .2.8 bbl.l'll.ll.l bU'U~1J1~'V'lLJ€l~l.l1mn~ 1 'WbblJ!;1-:J~ 
' 'U 

m"il"il ::;-tln1~B ~Vl~€1 bbl.l'll.ll.I'Vl!;1LJ"IiB'W~1€l~ 1~ tJVl'll 
'U ' 'U 

fl'UbVl~B1~~m'l bbl.l'll.ll.I'IJU~~1~~€lmb~-:Jbb~-:J"il::;' 
' 

b Vl~€1 b~B~LJ b Vl~B1~bbi1'1"iJ::; 1-il\ ~m bb Vl-:Jb .U11 LJ1 '1..1~ 
~~€l€lfl"il1m1mi'LJmm~~1 vh1~b'Vl~m'1l.l~?l~b 

'U 

bbl.l'll.ll.J"il::;lJ~€l~J1~€lm .U11 'U~1b Vl~m~tJ~tJm~mi 
' 

'll€1'1 b Vlm bbi1'1~~n'U'lJ€l-:J b Vlmm~ 1 'W~1b Vl~tJ"il'i..!bb~ 
'U 

,!'UlJ'U"il::;\91~~'~ vh 1 ~bbl.I-:Jl.ll.l?l1l.l1~tln'Ub'Vl~tlfl 
' 

b u'U~1J1~~LJ~::;~VJ6m'V'l?l'11 'Um~n1~~1"1191~Vl'll 
'U 'U 

1. m~B'U~n~l"lm5~~l.l"ll1~ bU'Wm~'li1 
' 'U 

bfl~bbl.l!;1'1\"lmVl"lJ~::;m~ 1 'U~::;Iii'LJ~vhA11l.lb~ 
'U 

1~~ bbl.l!;1'1\"l191~Vl"lJ~::;LJ1~ 
'U 

n1~~bbl.l"''ll"i'mVl"ll 
'U 

2. vh1m~~!;1~~\91~~1"lt1Jil1'V'l \J!;1tJ 
' 

3.1~~~!;1m::;VJLJ~€l?l.fl1'V'lbbd~iltJl.IA'i..! 

V1ml"i'~B~~1l.ln'W 
'U 

4. 'li1~!;1~~'UVl'U 1 'Ufl1~~~191Vl'll~!;1Vl1-:l 
' 

vl'1m1l.l~~ n'll'W~ bb!;1::;\j~~'U€l-:J bbl.lml"l\9l~Vl'll 1 'U 
'U 'U 

"ll'W~ bb!;1::;oQ~~'lJB'~ bbl.I!;1-:J\"l m5~~l.l"ll1~~ "i]::;u1l.l11 
'U 



(Sycanus spp.) ~'db~~.r~cr;u~ilm~ 2-3 b~'El'U 

~lJ bb~~~'d'UUmCJ~J1\911~Wh '<\1~11~1-IJ 
'V-I'Ilru~1\9l'<ll~iltJ1 n bb Vl~lJ (;Wl'lJ e:J~ b Vlm'<\11 n 

'U 

V I I i.1 

~\ll'dbbfl b'IJ'U 'V-I'dfl'v'l'U'EJ'Uf)';i~Vl Vl'U'EJ'Ub'<\11~ 
'U 

m'Ub ~CJ'd bb~~ b 'V-I~CJ~fl~'U ~~ b U'Ubb~~~~il 
~ bb~~bbtJ~~tJ~n~'llern 

'U 

I Q.l .<:::t. Q.1 .dl d ~ C:.: 

"'"''"'no"" (J'<\J'Ufl'UbblJ~~pj \9lTW'IJVl'EJ CJ b 'U~~ CJ~ b U'U 
'U 'U 

1CJ'IJU(;) ~'dlJ~~·IhCJ~'Ufl'Ub'V-I~CJm~ b(;)(;) b'V-I~CJ 
' b~'U 'V-I'dfl~b~'El Vl'U'El'U~e:J1'U 'l"l'Ul1~'dele:J'U'1J 
~~,r'U~~~e:J~~~~(;)~~-r~m Vfil~1~bf1il~ b u'U 

11 tJ1 'Ubb Vl~~J1~'<\l~ b U'U~ B ~m ~ CJ'1JB~~1 ei e:J'U 
'U 

~ilfl11lJ b oUlJoU 'U~~i;)~ ~~ ~uvl'1m CJ~'d ei e:J'U'1JB~ 

1 ;~b U'UbblJ~~~ b ~1~~f1fl'U~ bb~~ilB~VlmCJ'IJU(;) 
'U 'U 

1'V-Ibbd(;)~e:JlJ~~'Um~CJB~ 1 ~'<ll~il~vh~i11 bb~~ 
'U 

• \ll1lJ~~ 1m u'v'l~1 ~mb\9l'UI'hi11~1lJ1~tlv11mCJ 
'e:J'U bb~~~'db~lJl(J b(;)(J'<\)~~'d(J~'Ufl'UbblJ~~~ 

.. 

bf1~B'U1Vl11~i1 b'li'U b'l"l~CJeJB'U bde:J~f1bb\9l'U\9lloU11b'<il~qJb&iu1\91~11m\)mn 
~'Un'<ll~'li1CJ~un'UbblJ~~~m~'IJ~il'1J'U1(;) 1 mu b~'U ~mb\9l'U bb~~~b~B bu'U~'U 

'U v 

9.2.8 bblJ~lJ~ bU'U~1J1~'\"lue:J~lJ1nlJ1(J 1 'UbbtJ~~~'Ilermb~~~'d'U We..~~ ~1CJ 
' 'U 

~un'UbblJ~~bb~~ 1 ~ ~m~'ll bblJ~lJlJbb~~~'IJ'i'J(;)il~tJ~1~Vlu1\911bb\9lf1~1~n'U1 tJ 
'U ' 'U 

m'<ll'<ll~-1rn1CJB~Vl~mblJ~lJlJVl~u"liB'U~1BCJ1m u~'ll bblJ~lJlJ~bb~~ bb ~~'<ll~~u 
'U 'I 'U 'I 

n'Ub'v'l~e:Jb(;)CJ\91~~ bblJ~lJlJ'IJU(;)~1lJ~Bmb~~bb~~'<il~ 1 mmu'UbA~B~ile:J~n~u 
' 

b'v'l~'El bde:J~'Ub'v'l~B1~bb~'d'<\l~ 1-ffb~CJ'dbbVl~boU11 tJ1 'U~1~1b'v'l~'El bb~'dU~e:JCJJ1 
Yl'lje:Je:Jf1'<il1m 1n~tJmm ~CJ'd v\'11 Vlb Vl~BVllJ(;)~&\bb~~VllJ(;)bb ~~ Vl6l~'<\l1nd 

'U 

bblJ~lJlJ'<\l~tJ~e:JCJJ1~Bm .U11 'U~'d b Vl~B b ~B~e:Jmdm~e:J'1Jmb'v'l~B1 Vfnmmu'U 
' 

'1Je:J~ b'v'lm bb~'d(;)(;)fl'U'1Je:J~b Vlm.rnCJ 1 'U~'db'v'l~B'<il'Ubb Vf~ ~1'Uf11f1'1JB~'IJ1flbblJ~~ 
'U 

,r'U~'U'<\l~f11(J~~ vl11 VlbblJ~~~~1~1~tlfl'Ub'v'l~'Elf1~~~~lJ1f1 ~ 1~ bblJ~~lJ~~ 
b u'U~1J1~ilu~~~VJ6.rn'l"l~~ 1 'Um~n1~(;)~(9)~~'1J 

'U 'U 

9.3 'l.h:: 1t~<tnhlv·:m1'av'L!~m4A'\9l'ati'a'a11"!11~ ' .. 
1. m~B'U~n~~(9)~5~~lJ'IJ1&i b u'Um~~d (J 1 'U~1'Um~uB~n'U 1lJ 1 Vf 

' 'U 

bfl(;) bb~~~~m~'IJ~~'Ul(;) 1 'U~~~'U~vl1f111~ b~CJ'v'l1 mbn~'IJ'v'l~'Ele..J~e..J~\91 bde:J 
'U 

1lJil bb~~~~\9l~~'IJ~~'U1(;) bfl'ljmm 1lJil f111lJ':il1 b U'U~B~ 1-ff~1~bAilue:J~n'U 
'U 

0 Q.l Q..l .dl 

f11'<\)(;) bblJ~~P\(9)~'\"l'IJ 
'U 

2. v111 m~e..~~e..~~\9l~ilArum'l"l u~e:J(;)Jl(J'<\J1f1~1~Yl'lj 
' 

3.1lJile..~~m~Vl'U~e:J~.rn'l"lbb'd(;)~e:JlJ A'U ~\9ll bb~~~~iJ;gl\9l'IJU(;)~1~~ 
V1m~CJB~~1lJn'U 

'U 

4. 'li1CJ~(;)~'UVJ'U 1 'Uf11~e..J~\9l~'lle..J~Vl1~f11~bf1'1jm 
' 

n1~B'U~ n~~\91~5~~lJ'Il1 &\ '<\l~tJ~~~u e..~~ci'1 b ~'<ll1~~,!'U '<\1~~ e:J~ 
' 'U 

v\'1 m1lJ~~ n'/Ju(;) bb~~iJ~CJ'lJB~ bblJ~~~m~'ll 1 'U~'Ilbb~~~'/Ju(;) ~1lJ~~~B~~~n 
'U 'U 'U 

'/JoU(;)bb~~-u~CJ'lJB~ bblJ~~~m5~~lJ'IJ1&i~'<ll~111m 1-fftJ~~ bCJ'IJU~'dCJ 
'U 

cflt1n:JQ"EJIICl:WVUU1n1SJnl:fV1S IVVlrl 6, ..... l~ 69 •• 



' 

1 o. s:uun1swaC1w 
(uC1on~n-n8Wntil8-

tl ~ n ~l'w ~~"Uti~ ti\.1 b ~ el'U a -:u1 'WU ruvn h fl 
'IJ ... 

1~~'U1~"lliJ~~'J:Wn'W1~b~Btl<a~'Vi~~~'W'VI • • 
3 "UiJ~1'W'Vl~:wtl~m~tnn'W bbl?itl~n'Vl:u'W 

Cl 'U \.1 Cl 

bb~~n11 btl'Wri"llbb -an b~mnue..~~e..~~~bb~'J 
fl~:w bb tl ~~Ban bbl?i tl~ n ~1:w ~ 1 v51 lJ m.111 

• 'IJ 

e..~~e..~~~bb~'Jtl~n"li11 1 "W~~1:w~1~u 1~ 
'IJ 

.C::.IICIII ~ ...::::., c:t 4 

15n1-ae..~~~ u~~n'J1B'W'VI<atJ 

1. b~~tJ:W~'W~ 1!:1Vff"J'W~'W~n 20-25 

5-7l'W vn~e:J'I b\911EJ:Ubbtl~'1tl~n1 ~~fl11:Ufll1'1 
'\J 

m1\911:U~'W~'tle:J'Ibn~mm bbU'IbU'W~e:J'~b~ 
bbmtl~~:ulru o. 7-1 b:U\91~ ~~EJ~~~VlrJ1'1~'W 

u-ruu~ 'IU1 ~'~ ~'W~ 1EJ m~ 16'/tJ EJVliJ ntl~~:u1ru 
' ' ' 

(~'We:J~numl:ue:J~:u?l:uu~ru'tle:J'I~'W) t:.J?I:UA61m~ 
'U , 'U , 

Vlirn~'IH 7l''W bb6hvi'1m~'V1~1'W~'W1'Wbbtl61'1J1 
~ 1 E.JvJ1'1"1i' 11Vl~e:J'V1611?1~ n~ b 'VI1~1 b~1~'a'tl1 

'\J 

b"ll'W~ b:U\91~ b l'W~~EJ~\911m~ EJ~Vi~e:J'Ifl1~D61n 
'\J 

2. 'll~mb~~m1 bU'W~"I1bb~n1'WbbD61'1Y 
'IJ 

J1~'W~~e:JruV!nil 50-60 oc 'Wl'Wtl~~mru 3 ~ 
' ' '\J 

nub:u~~~'W5 bb~1oJ11 tltl~n V1~m1'1m~u:ub:u~~ 
' '\J 

~1 m:u~~ bb~1 b~e:Jmb!?i b:U~~~'Ie:J n"L1161'1DWl 
'\J 

m~"Ll1b:U~~~bb'ciJ1~'W'W1'W 3 i1 1:u'l bb~'db'VIJ1 
' 



1 o. s:uun1swaawtsounsB 
(uaon~:n-n8wncn8-Ul8fwo) 

~ 

m~tJ~nVl"UVia.J'I.Jb1tJ'I.JBth.:~btl'I.J~::uu 1~tJn1~b~Bn"llil~Vl"U~lil:: 
'U • 

tJ~n~'I.J~::"llil~n'I.Jb~mje~.:~n'Ui.huVI1 h~ bba.~~.:~~::u1~ bb~::6'11a.~1~r~t.U 
'U v 

16l~U1-:i"UU~~'Ja.Jn'I.J1~b~BtJ~::VIa~~'I.J'Vl'I.Jb'I.Jn1~e.J~~ vhm~tJ~nVl"U~-:1 
• • 'U 

3 "UU~ 1 'I.JVI~a.~tJ~ m~ ti'J n'I.J bb~tJ~ n'Via.J'I.Jb 1t~'I.J~ 1.:1 b 1~1n'I.J b~tJtJ~n 
'i '\J 'U q '\J 

bb~.:lfl'J1bU'I.JVl"Ubb~n b~BbnUe.J~e.J~~bb~11~~B.:I~BfiB'I.Jfl1-:lbb~::w~16l~n 
~~a.Jbb tJ~.:~e~e~nbb~tJ~n~1a.~~ 1 t~5'Je:l nt111 1~t~1"lif11-:~el''I.Jb~a.~ b~mnu 

• 'U 

e.J~e.J~~bb~'JtJ~n"li'11 1w~~1a.~r;h~u 1~t~ii15m~~.:~~e~1ud 
'U 

~ldl oQ, oQ, .c:l d 

'Jtln1~e.J~\Pl bb\Pl.:lfl'J1B'I.J'Vl~tl 
., ' 

1. b!Pl~tJa.~Vl'UVi 1t~'Vf'j"1'1.J~'W~n 20-25 b6i!'W~ba.J\91~ \911n~'W11\h"~mru 

5-71'W t.Jn~e:J'l b\91~mJbbU~'ltJ~n 1 Vi'iifl11l.lfll1'1U~~l.l1ru 1-1.50 bl.lm fl11l.l 
" 

t.l11\911l.l~'W~"Ue:J'lbfl'lj\91~m bbD'lbU'I.J~e:J'lb~mVI1e:J 2 ~e:J'lrl ~~t.J~·t.h:J~~VI'"h:J 
" 

bbmtJ~~mru o. 7-1 bl.J\91'j 'j~t.J~'j~Vfl1'l~'I.J 40 - 50 b6i!'W~bl.lm vl1fl1'j 

tJ~utJ ~ 'ltJ1'j 'l ~'W~1 t.1 m ~ 1i.'itJ t.JVIiJ n'IJ'j~l.J1 ru 2-4 f\1~ n~l.l/\911'j1-:J bl.lm . ' ' 
(~'I.Je:J~nufl11l.Je:J\9ll.l?~l.Ju'jru-ue:J'l~'U) ~?~l.lfl~n bfl~11 Vi'b ·ihnu~'U ~\91J11 Vi'~l.J 

\1 , \J , 'I 

Vlirn~-:JH 71'W bb~1vi'1m~Y1~1'W~'W1'1.JbbU~'l~1Bnfl~-:J rie:J'W'IJ~n fl~l.lbb'l.J~-:J 
" ' 

~ 1 t.JYh'loU 11VI1e:J'V1~1?1~ n~ b 'Vl1 ~1 b-;u1~'j"U'I.J 1\91 b~'W~ 1 Pl'WtJ nm-:J 6-8 
" " 

b6i!'I.J~ bl.J\91'j b l'W~~ t.J~\911l.J'j~t.J~~~mm'jtJ~n 
" 

2. tJ~mb~P~.:~n11 bU'W~'llbb 'jfl 1 'WbbU~'~~b\91~t.Jl.l H ~1ml.l~\9l~bb'll1 'W 
'U 

tl1eJ'W~iie:JruV!fliJ 50-60 oc 'W1'WU~~l.l1ru 3 -&1 bl.l'l b~e:J~1b~e:J hfl~~\9lll1 
' ' " 

nubl.l~\9l~'Ul5 bb~1t111 tJtJ~n Vl1e:Jvi'1m~1Jl.lbl.l~\9l~e:J-;u'Wm~~-:Jih1me:Jne:Je:Jn 
' " 

-;u1ml.l~~ bb~1 b~e:Jmb~ bl.l~\9l~'le:Jn111~'ltJ~n 15m~b\91~CJl.lbl.l~\91-:Je:Jn b\9lt.J 
" 

m~1l1 bl.l~\91~ bb ~tl1eJ'W'I.J1'W 3 -&1 bl.l'l bb~1 b 'Vltl1e:Je:Jn U\91U1fltl'l~'l1 i1 Vi'rmJ . ' 

chl1n3Qtii1Cl~WVUU1n1Sinl:IVIS IVVIrl 6,t1_l~ 71 ., 



24 i11~-:J (11mnm1m~b~~bb'1lb~~~) ~~1~\~~~bbl?l-:Jnd1~i1~1f1-:JeJn 
~~eJ~~~~111~-:Jtl~n rim.t111b~~~~-:Jtl~n ~~J11 Vf~h.t'll~~'U tl~n'VI~~~~ 

'U \.1 'I 'U 'I 

2 b~~~ b~eJ~'Uf1~1-:JeJf1ffi 'U~~-:j 2 1 'U tlel'Ubbf.Jf1~'U~~el'Ubbelelelf1 1 Vlb'VI~el 
b~CJ-:J 1 ~'U/VI~~ 

' 
3. 15tJl)u~~bb~~m~1 v11m~b~~M-:Jbb'U'U-:J.U1-:J'UeJ-:J1'U~ 1-5 ~-:) 

tJ~eJCJ1Vlbb'U'U-:J.U1-:J'UeJ-:J1'U~ 6 bbl?lf1f.JeJ~1~ b~elbb\?l-:Jf111bbl?lf11'U1VI~'VJf1~ 31'\J 

~eJ-:Jvl1f11~b~~CJeJ~~-:J b ~e1'111 CJv111 Vfbm bbl?l-:Jf111bbl?ln~~ bb~ b~eJ CJmeJ'Ufl~~ 
' ' 

?I-:J~1rl1-:J ~1~~-:J~eJ-:J1~DCJV!iJf1 el\?1~1 100-150 fi~~/VI~~ 1'U'IJ1-:JneJ'U 
" ' ' 
eJBn~eJ n bb~~~~CJ~ bn'Ue..~~e..~~\?1 VI~Bm~i1 m~ 1 Vftl1V1iln~hn1~~v1'1~1 n 

tJm Vl~eJVIeJCJ ~d~~1CJ1'Umrum'U~'U~i11?1~b'VI~1d 
' 

m-aihHln'UnT~,~ 1 -afl 1.U1rh'1ll?lm~~ b~~~-:Jbb~ m~l?l1f1~'U~-:J11 
tl~~mru 7-1 o 1 'U'IJ1-:J1t1~-a1'U 1~~'Utl~'U~1 pH (m~-~1-:J) 'UeJ-:J~'U 1 Vfij 

~1tJ~~~1ru 5.5 - 6.5 bb~~VIiJfiDCJV!iJn 1 it 'UbbD~-:JtJ~n 7 l'U neJ'UD~fl 
' " " 

~~1~qj~ ntl~~ m~VI~-:J AeJm~v\'11 Vftl1i1m~ 1 Vl~~~m CJ~1CJ b VJ1~~'U~ b 1ru 

bbtl~-:Jtl~n ~1CJf11~CJn~eJ-:Jbbtl~-:J1 VJ?I-:J bb~~tl~mbmb~f.Jd 1.U~~CJ~tl~n~vi1-:J 
'\J '\J 'U 'lJ 

b~eJtl~n 1 'U'I11-:J~~eJ'U ~d~~-:J~'Uv11m~tleJ'U~'Ubbl?l-:Jm1~bb?I~-:Jmm~bn~ 1 ~f) 
1111 tlbe.J1vl1mCJ~-:JVJ'UVl 

15n1-a~~~51~n~11B'UVJ~a 
" cv ~ .::::t. il CLJ ..::::.. 0 

1. VI~-:J~1flbf1'Ue.J~e.J~\?lbbl?l-:Jf111VI~~bbm \?l~btl1bb\?l-:Jf111Vl-:JV11fl11~ 

?l~m~bbtl~-:J bb~~rl1-:Jbbl?l-:Jm1 1~CJ1<U'~'U~ 1~1"11-:Jbb~~VI~~ ~bflCJ1<U'tJ~n 
' " 

bbl?l-:Jm1 ~~1'U~'Ubb~~ n1~~-r'/l~'/l1 'UVI~~ bn1~ bn'U bMm bbl?l-:Jm1 bb~1 b ~e) 
' 

b\?l~CJ~tl~n~1~nm1 VI~Bv11m~tJ~n~1~nm1riB'UVI~-:J~1mi'U~-:Jv1'1m1~ 
" " 

?l~ell~rl1-:Jbb\?l-:Jf111 

2. tJ~f1~1~f1CJ11 VI~~~~ 3-4 b~~~ bb~1f1~'U~'UVI'U11~bfl'U 1 
" ' 

b~'U~b~m ~~J11Vf~'U'IJ~~'U b~eJ~1~f1CJ11-:JBni11'U~~-:J 2 1'U tleJ'U~'U~ 
' 

~el'Ubbelelelfl 1 VlbVI~eJVI~~~~ 2 ~'U 1~~-eJ-:JVll 
' 

bb~fleJCJ~'Uf.JeJ~~1 1 Vl~'Ub~elf.J~W•'\'1-:J b~el~1~f1 
1?i1JCJ'VIi!ne11?1~1 100 n~~~VI~~ 

' ' 
3. 15tJl)u~~bb~~m~1 

- m~t1eJ-:Jn'Un1~~ hfl1m5b'U\lln 

~-:J b~~ 1 'U~1~nm1~1~?1~mru 1 'U~ijm~b off1'1 
" 

~m 'Ubb 'll'UV1'U~1neJeJn~-:J b~Bv111 Vfijm~ri1 
DB-:Jn'Um~bb~~~~'U1~'/JeJ-:J 1 ~f) 

- m~1?i1JCJ 1?i1JCJVIi!mJ~~1!1ru 
' ' 

15m-a~~~,J111'W~B'UV1~a 

1. VI~-:J~1mn'Ue..~~e..~~\?1~1~nm1 ~€ 
bbD~-:J b ~elvl1fl11~?1~ell~bbD~-:J ~1VI~'Ub\ll~tJ~ 

2. fl1~~l'/l~'/lbb~~~~1'U~'U1'U~~11 
' 

DCJ'VIi!ntl~~~1ru 100 n~~~VI~~ 
' ' 

3. Vlf.Jel~b~~~-u11 1 ~~ '<il1'U1'U 2-3 

1~tJ~~mru 14 l'U t1eJ'Ubbf.Jn.U111~~1Vfb~~B 

4. VI~-:J~1ntl~n1~tJ~~mru 21 11 
n~~~VI~~ tJ~mru1JCJm~~1f1VI~m1BCJn11d 

' ' 
'Uel-:J~'U bb~~f11~b~~qjb~'U 11?l'UeJ-:J.U11 1 ~~ 

n 1 -au eJ.:! n 'U n 1 :ij ~ bb:IJ ~.:! 

1. ?11~?1n~~1n?l~b~11'U~tl'/JB-:J~~ 
" 

1 'Um~'\Jmn'Ubb~~ rh~~ bb~~-:Jfll\ll~.;il'/l'/lU~~1-:J• 
" 

1m'rn VI'Uel'U'/lel'U 1 'U VI'UeJ'Um~V! VI'Uel'Ub"'il1~! 
" 



~lJbb ~blJ~\91) ~~ 1tKblJ~\91 bb\?\-:Jfn1~~~1 fl-:Je:Jfl 

blJ~\91~-:JU~fl ~\9ltl11~~0W~lJ~OW U~flVl~lJ~~ I \1 , 'U , 

r;J~'l 2 1 u tle:JOWbbtJn~ow~Be:JOWbbe:Je:Je:Jn 1 ~b Vl~e:J 

"~;1 vl1fl1~b~\91~-:Jbb'1JOW-:Joif1'l'1Je:J'l1'U~ 1-5 vi'-:J 

I 1" "' ') ') , ') bb\?\fltJe:J\91 \91 blJe:Jbb\?\'lfld1bb\?\flb'UbVllJ\'lfl~ 3 b'U 

tJvl11 ~bm bb\?\'l m1 bb\?\floWlJ bb~ b~ eJ tJ me:Ju A~lJ 
' ' 

~n B\?\~1 1 oo-150 n-rlJ/Vl~lJ 1 ow~1-:Jne:Jow 
I .... ' , 
r\?1, 'v1~~e:J:~~fl1~ 1 ~tl~Vl~fl~1Jl1'VfViVll~1fl 
~vih.~~owVi~1"~ b V1~1.U 
1i15b'1J\?\m~lJb~lJ~'l bbl'i m~mn~owvi'-:J11 

f 'W 1~~'Wu-rurh pH (m\91-~1-:J) '1le:J'l~ow1~~ 

V!~mJtJ'v1~n1ll'WbbU~'lu~n 7 l'W ne:J'W'\.J~n 
I " 'U 'U 

~v111 ~J1~m~ 1 Vl~~~u1 tJ~1 tJ b Vl1tK~u~b1ru 
l'l1~?~'l bb~~u~mbmb~tJ11i~~tJ~u~n~~1-:J r ~ ~ ~ 
~vl1fl1~t1e:J'W~'Wbb\?\-:Jfl11~bb?l\9l'lmm~bn\91L ~A 

· - d t 
!l'W'VI'W 

rbb~'lfl11'v1~\9l~b~1 \9l\9lbtl1bb\?\-:Jfl11~'lvl1A11lJ 
1 L\9ltJ1i~'WVi 1~fi'1-:Jbb~~Vl~lJ VibAtJ1iu~n ' ~ 

"IJ~'Il1 'U'v1~lJbn1~bi1ub~mbb\?\-:Jm1bb~1 b~e:J 
' 

1~U~fl~1~fltJ11ne:JOWVl~'l~1fl~OW~-:Jvl1A11lJ 
~ 

~~~ 3-4 blJ~\91 bb~1fl~'U~OWVlOW11~ bflOW 1 

b~e:J~1~nm1'le:Jnffiu~~-:J 2 1u t1e:Jow~ow~ 

"' 

Be:Jowbbe:Je:Je:Jn 1~bVl~e:JVl~lJ~~ 2 ~ow 1~~B-:Jv11fi'1.:J1ifi'1'lbb\?\'lm1b~lJ bYltJ'l 
' 

bbflAe:JtJ~'UtJe:J\91~11 ~~OWb~e:JtJ~OWA1-:J b~e:J~1~fltJ11e:J1tJU~~mru 10-15 lOW 
' 

1~tltJVl~nB'm1 100 n-rlJ/Vl~lJ 
' ' 

3. 15u~u~~bb~-rmn 
- m~t1e:J.:Jnowrh~\9lhA 1m6b'1J\?\m~lJb~owb~mnubb\?\'lm1 ~1lJ 

~-:Jb~\911 u~1~nm1~1~?llJ'U~ru 1 u~~m~b-ii'1vhmtJ'1le:J'lL ~A 'v1~e:J 1 owu~nru 
~ 

~m u bb 1JowViulJ1ne:Je:Jnvi'-:J b ~e:Jv111 ~~m~~1m Vl~~u1tJmml'l11tK~ ~1tJ 
De:J-:Jtl0Wfl1~bb 'W~~~'U1\91'1Je:J-:J 1 ~A 

- m~1~tltJ 1~tltJVl~nu~~mru 100 n-rlJ/'v1~lJ1ow~1'lne:Jow 
' ' ' 

e:Je:Jfl\9le:Jn bb~~~~tJ~bnue...~~e...~~\?1 u~lJ1rutltJm~mnVl~mJe:JtJn·hd ~'We:!~ ' ~ 

nuA11lJe:J\9llJ?llJ'U~ru'1Je:J-:J ~ow bb~~ m~ b ~~ru b~'U L\?\'11 e:J'l ~ow~1 ' ~ "' 
15m-at:J~\?\i!TJ 1 'W~~h.t'VI'i~ 

1. 'v1~-:J~1mnue...~~e...~~\?\~1~nm1 ~e:JA1-:Je:Je:JntJm1ow'Wm?~~nA~lJ 
' 

bb u~'l b ~e:Jv11m1lJ?l~m\91 bb u~-:J 61'1Vl-ru b\?\'itJlJ'\.J~n-if11L 'W\91 
~ 

2. n1~V~1'1l~'1lbb~~'W~1ow~ow 1 OWVl~lJ~'\.J~n~1~nm1b~lJ bb~~ 1~ ' ~ 

tltJVl~nu~~lJ1ru 100 n-rlJ/Vl~lJ 
' ' 

3. VltJe:JV~ blJ~\91-il11L 'W\91 "i11ow1ow 2-3 blJ~\9ll'ie:JVl~lJ Vl~.:J~1nu~n 
' ~ 

1tKu~~lJ1ru 141ow t1e:JOWbbtJn-ii'11L'W\911~bVl~e:J 1 ~ow/Vl~lJ (m'W~ 22) 
' 

4. Vl~-:J~1nu~n1tKu~~lJ1ru 21 1ow 1~tltJVl~nu~~mru 150 
~ ' 

n-rlJ/'v1~lJ u~lJ1rutltJe:J1~lJ1flVl~e:J~e:JtJn11d ~owe:J~tl'UA11lJe:J\9llJ?llJ'U~ru 
'I 'I 'U 'I 'U 

'1Je:J.:J~ow bb~~m~b~~tl:Jb~u L\?\<tJe:J.:Joif111 'W\91 

m-aile:~~nown1..ij~ bb1l~~ 

1. ?11~?1 n VI ~1 n ?I~ b\9111 OW~U'1J e:J-:J e...~~ 1?\Jl rusv1 ?I~ b\911'1JtJ \9ltJ 1 vi 'W 
~ 

1 'Um~t1e:J-:Jnowbb~~n1~\91 bblJ~-:J~\?\~~'IJ'IJiJ\911'11-:J ~ ~b -if1'Vl1mtJ 1tKbbn 'v1'Ue:J'W 

1m:Jn Vl'We:J'W'1Je:J'W 1 u 'v1'We:J'Wm~Vi' Vl'We:J'Wb~1~tJe:J\91 Vl'We:J'Wb~1~~n~1 bb~~ 
~ 
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--

v v 

fl-r.;! :fi'U eJ ~ fl'U nT'f~i~'U1 \W1J eJ.;!Vl'WeJ'Wbb~ ~ bbl.J~.;! 
" 

2. bl.J~~?t~b~1 Ll1bl.J~~?t~b~1~~.;!bb~.;!bb~1mu~Vl~B~h 1 ~~~bBCJ~ 
bb~1tl1l.l11m'WeJ'm1 1 rn~n-rl.l t:.J?tl.ltl1 20 ~(91'j Vl~n~.;!H 1-2 ~'W bb~1 
meJ.;j bm m neJeJ n t11?f1'j?f n~~1\Pi1 u5~~'WUB.;! n'W rh~~Vl'WeJ'Wb"il1~ CJB ~ 

n~Vl~1 Vl'WeJ'Wm~VJVleJl.J Vl'WeJ'Wm~vrern Vl'WeJ'Wb"il1~?fl.JeJ~1CJ b~~CJ~eJ'W 
" " 

Vl'WeJ'W'lfeJ'W1ubb(91.;! bb~~bl9i1bb\91.;! 1~CJvhm'j5~~'W'VIn s-71'W ~~19ieJn'W 2-3 
' v v 

fl-r.;j :fi'UeJ ~ fl'U nl'j'j~'\J1~'lJeJ.;!Vl'WeJ'Wbb~ ~ bbl.J~.;j 
" 

3. ?f1'j?ffl~"il1n?f~b~1 '111 \91~ 1A~VleJl.l ~'W 1 'Wn1TUeJ.;!tl'Wbb~~rl1~~ 

bbl.J~.;j~(?l~~'lf'lf'W~\911.;!~ H1bbn Vl'WeJ'W'lfeJ'W 1 u Vl'WeJ'Wn~n'W1 uern Vl'WB'Wb"il1~ 

~n~1 hbb~.;! bb~~bl9i1bb\91.;! eJ'm1m.rr so-8o "li"li;tl1 20 ~(91'j 5~~'W1~~1~'W 
v v 

~ Q.l .<::Ito I Q..l Q.l 4 I Q..l 

~'lf 'VIn 5-71'W \91~\91-eJn'W 2-3 fl'j.;j 'lJ'WeJCJn'\Jm'j'j~'\J1~'lJeJ.;!Vl'WeJ'Wbb~~bbl.l~.;! 
' " v v v 

0 I Q 0 .::to d I 0 QJ ..:::;:,1 I 

4. 'W1?f'U 1 ~\91'j t:.J?fl.l'W1 200-300 ~\91'j u~~'Wm"il~ b ~~CJeJeJ'W 
" 

b~~CJ1V'J b~~mbU.;! 1~CJvhm'j5~~'W'VIn 3-5 1'W ~~19ieJn'W 2-3 A~.;! ~'WeJ~ 
' " 

fl'U nl'j'j~'\J1~'lJeJ.;j bbl.] ~.;j 

t:.J6'1e-J~\91w"ll~h.!'Vl'i~ 'j~'l.J'Ubb\Pl.:jWJ1-51el mn1-"li11 1 ~~B'W'Vl'i~ 
t:.J~m'j1bm1~~~'W 1 'W~'W~ ~u-J1 ~'Wiifi1m1l.l btl'Wm~b'U'W~1.;!'j~Vll1.;! 
4-5.1 u~l.l1tuB'W'VI~CJ1191t1 1.32-2.09% u~l.l1tuV'JeJ?tV'JeJ-r?f 6-3 7 ppm 

' 
U~l.llt\.1'51~ 1 ~bb'VI?fbGliCJl.l 42-89 ppm 

bb\Pl.:jn'J11~t:.J~t:.J~\91bU~CJ 4,615 fl1~n-rl.l/l ~ ii~'W'VI'Wer'WbbU'j 1 'Wnl'j 
' 

t:.J~\91bb\91.;!n11 17,082 'U1'VIIl~ 'j1CJ1~"il1nt:.J~t:.J~\91bb\91.;!n11 34,483 'U1'VI!l~ 

vh1Vil~t:.J~\91eJ'Ubb'VI'W"il1nm'jt:.J~\91bb\91.;!n11 17,401 'U1'VIIl~ 

5'JelmJ11 1~t:.J~t:.J~\91bU~CJ 1,405 fl1~n-rl.l/l~ ii~'W'VI'Wer'WbbU'j1'1.Jm'j 
' 

t:.J~\?1~1~nm1 4,845 'U1'VIIl~ 'j1CJ1~"il1nnl'jt:.J~\91~1~nm116,864 'U1'VI/ 

1~ vh1Vil~t:.J~\91eJ'Ubb'VI'W"il1nm'jt:.J~\91~1~nm1 12,019 'U1'VIIl~ 

7 4 ~J ..... msw~Vlw~5uns8 ,. 

.. 

-

"li11b~~ 1~t:.J~t:.J~\91bU~CJ 538 fll~n~ 
t:.J~\?1.rr111~~ 1,912 'U1'VIIl~ ii'j1CJ1~"il1nm~ 

vh1 Vil~t:.J~\91eJ'Ubb'VI'W"il1nm'j~~\91-rr111 ~~ 3,4: 
v 

Q,~Q o:::;iiS'Q.J .c:::t. 

nl'jt:.J~\91~'lfeJ'W'VI'jCJ'VI.;! 3 'lf'W~ ~m1l 

.rr11l ~~B'W'VI~~ ii~'W'VI'Wer'WbbU'j 1 'Wnl'j~~\91 'jl 
' 

56,730 bb~~ 32,891 'U1'VIIl ~ \911l.J~1~'U (\911< 

bb 'j.;!.;!1'W 1 'Wfl-r1 b~eJ'W"il~?f1l.Jl'jt11~ t:.J~\91-eJ'U bb VI 

b tieJ.;!"iJ1n~'WVJ'W~hw 1 Vlqjl.ll"il1nfi1bb 'j.;!.;!l'U ~ 

\Pl1';i1.:j~ 6 bb?f~.;jt:.J~t:.J~\91bU~CJ (nn./l ~) ~'UVI 
' 

~'WbU~eJ.;!) bb~~t:.J~\91-eJ'UbbVI'U ('U1Vl 

~1~nm1-.rr111~~ B'WVI~CJ1'W~ 

1. 1:-J~i:-J~\il~€11 ~bO~tJ 
(nn./l~) 

2. ~'W'Vl'Wir'Wbb'lh~€11~ 
' 

3. ~1i'll'1J1tJ~tJV'I'l11tJ 

('U1'Vl/nn.) 

4. ~1tJ1~~Bh 

5 . 1:-J~\iltl'Ubb'Vl'W (~1tJ1~ 

b Vl'ijtl~'W'Vl'Wir'Wbb tb) 
' 

6. 1:-J~~:-J~\il ru ~l'lfllJ'Vl'W 
' ' ' 

(nn./l~) 

7. ~1f11 ru ~l'lfllJ'Vl'W 
' ' ' 

('U1'Vl/nn.) 

bblil'lf111 ~1~mm 

4,615 1,405 

17,082 4,845 

7.47 12 

34,483 16,864 

17,401 12,019 

2,287 404 

3.70 3.45 

chlln:JQ"mla~w~ 
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1--

.... 

-

~~/J1 20 ~\9)~ ~'W"VJfl 5-7 l'W ~~~eltl'W 2-3 

r'We:J'Wbb6'l~bb~6'l'l 

~~~~bm~~'lbb '!X 'I bb~1~1'\J~~~eJ~h 1 'IX6'l~ b~CJ~ 

f
.,~ ~~~t11 20 ~\9)~ VlirnVi'IH 1-2 ~'W bb~1 

(9\~1~ u5~~wJeJ'I n'W rh~~VI'Wel'Wb ~~~ (JeJ~ 

B'L!m~Vf~n VI'WeJ'Wb~1~~~eJ~1CJ b"V'l~mieJ'W 
I " r l~1CJ'Vllfl1~U~~'WYJfl 5-7 l'W ~~~Btl'W 2-3 

~'WB'Wbb6'l~bb~6'1'1 

~1 l'l~1A~VIel~ ~'W1'Wm~Del'ltl'Wbb6'l~fh~~ 

'Vl'WB'W'lJB'W1'U VI'Wel'Wtl~n'W1'U~fl VI'WB'Wb~1~ 

~1m -11 50-80 ~~1J1 20 ~\9)~ u~~'W 1 ,x~1~'W 
" " A~'l ~'WB~tl'Ufl1~~~'\J1~"tlel'IVI'Wel'Wbb6'l~bb~6'1'1 

'U 

" " 
1Jtl1 200-300 ~m 5~~'Wfh~~ b"V'l~mieJ'W 

" " I~U~~'W'Vlfl 3-5 l'W ~~~eltl'W 2-3 A-r'l ~'Wel~ 
, 'U 

::'U'\J bb\91-.l m1-t1 e.J m111-"li 11 h~\9lil'U'Vl~~ 

r 'IJ11 ~'W~~1m1~bU'Wm~bU'W~1'~~~VIrJ1'~ 

.32-2.09% tJ~~1ru~m1~eJ~?I 6-37 ppm 

~9 ppm Q1 .., /l , "" ... .., • I 1 
G'lCJ 4,615 fl 6'lm~ ~ l.ll'l'WVl'Wt:.J'Wbb u~ 'Wfl1~ , 

~
' ~1CJ1~~1flt:.J6'lt:.J~\9lbb\9l'lfl11 34,483 'U1Vl!l~ 

~\9lbb\9l'lfl11 17,401 'U1Vl!l~ 

~CJ 1,405 n16'ln-r~/l~ ~~'WVl'W~'WbbtJ~1'Wm~ , 
~ ~1CJ1~~1flfl1~t:.J~\91~1~flCJ1116,864 'U1Vl/ 

1~t:.l~\91~1~fl(J11 12,019 'U1Vl!l~ 

.. 

"li'11b'W\91 1~t:.J~t:.J~I'lb\:J~CJ 538 n1~n-r~/l~ ~~'WVl'W~'WbbtJ~1'Wm~ , 

t:.J~I'li11l "V'l~ 1,912 'U1Vlll ~ ~~1(J 1~~1flfl1~t:.J~I'li11l "V'l~ 5,383 'U1Vl!l ~ 

vh 1 m~t:.J~I'leJ'U bb Vl'W~1fl m~t:.J~I'li11l "V'l~ 3,4 71 'U1Vlll ~ 

m~t:.J~I'l~'lJB'WVl~~~'~ 3 'lJiJ~ t:.Jm1l.I~'I~~'U'Ubb\9l'lm1-~1~flm1-
i11l "V'l~B'WVl~~ ~~'WVl'Wer'Wbb u~ 1 'Wm~t:.J~\91 ~1(J 1~ bb~~t:.J6'l\9lel'U bb Vl'W 23,84o , 

56,730 bb~~ 32,891 mVJ/l ~ \911~~1\91'\J (\911~1'~~ 6) 1 'Wmru~bn~l'l~m1-11 
bb ~'1'11'W 1 'WA-r1b~eJ'W~~?I1m~t11vi' t:.J~I'leJ'U bbVl'W~1nn'J1 32,891 'U1Vl!l ~ 

b tieJ'~~1 n~'WVJ'W611'W 1 V1ru~1~1 n~ 1 bb ~'~'~1'W t:.J~m~\91~1~1 bm1~~?1w~~ , "' 

\911':i1-l~ 6 bb?l~'lt:.J6'lt:.J~I'lb\:J~CJ (nn./l ~) ~'WVl'Wer'WbbtJ~ (~1bb~'I'I1'Wbb6'1~1~~ , , 
~'WbU~eJ'I) bb~~t:.J6'll'leJ'Ubb Vl'W (mVJ/l ~) b~eJvi'1m~tJ~mbl'l'lm1-

" ~1~ neJ11-i111 "V'l~ B'WVl~CJ1 'W~'W~ bll~l'l~m eJ .b "tl1A'llruQ~ 
~.~'WVl'U~ bb~~ eJ.b"tJ1'lJ~bl.l1 ~.~~CJB'~ ~1~ 10 ~1(J 1'Wu 2546 

~1tJn1~ 

1. ~~~~(i)~e:J 1 ~btl~ f.! 
(nn./l~) 

, 

2. ~'U'Vl'U~\Jbbtl~~€11~ , 
3. 'j1f'I1'1J1f.J~e:JtJ!oJ"W 

('U1'Vl/nn.) 

4. 'j1f.J1~~B1~ 

5. ~~(i)e:J\Jbb'Vl'U ('j1f.J1~ 

b Vl\je:J~'U'Vl'U~'Ubb t)'j) 
' 

6. ~~~~(i) ru ~~fllJ'Vl'W , , ' 
(nn.Jl ~) 

7. 'j1f'l1 ru ~~rllJ'Vl'W 
' ' , 

('U1'Vl/nn.) 

bb~.:lf111 

4,615 

17,082 

7.47 

34,483 

17,401 

2,287 

3.70 

tY1~nt111 I .U111w~ 1 . ~::uubblil~n11-
ti'1~ntJ11-'li11b"W~ 

1,405 538 

4,845 1,912 23,840 

12 10 

16,864 5,383 56,730 

12,019 3,471 32,891 

404 191 

3.45 3.55 
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l?lnrh:~1'W~~~~I?l~'IJ~.:j 3 "~J\1\91 hh"'U?I1~~~1?1f1A1.:) bbm~1'W~~uum~~~l?l 
'W'U~ bb:U~.:)I"lm5~~:w'll1~Vm1EJ'll'WV1 1 'W~~uum~tJ~n~'ll hi'bbri :ud'W~~11?1 

~ ~ 

:ud'Wb'W'llUJ~11?1 ~e:J bbl?l'WbDmJVI'We:J'W ~1.:)b~1 ('WutJ~~:u1ru 4-5 'll\1\91) 

bb:U~.:)l'U'lJ1EJ11 :ud'U\?11bl?l bb~~bb:U~.:)l'Ufl'U'lJ'U 

\ky'VI11 ~Abb~~bb:U~.:)~'W'U 1~bbri 1 ~m1J1A'1.:) b~1bbl?l.:)'Vhmmbl?l.:)m1 
1V1EJnV1n'W1u~.:)bb~~~EJ~n~\'il'W;;i.:)~'W11?1 vhmm~m.Je:JEJ b'W~mie:J'WV1V1n'W 

~ 

J1b~EJ.:)~1'UVI~.:)1 'Ubbl?l.:)f1111 'U~1~f1EJ11 bb~~EJe:J\9l~e:J'U~1~f1EJ11 VI'Ue:J'Ublil1~ 
(9)e:Jflbb~~~f1~1~f1EJ11 'W'U1 'U~~~'U~11lJ~'Ubb ~.:) , 

':i:::'U'Un1':i~~~oW"!1B'W'Vl'iv bb~·!ln11-51~nm1-oU11b'W\9lVI11'W "li1EJ 

ile:~.:~n'Wm':ibb'W~':i:::u1\9lboUTVh6'11EJ"lle:J.:! hlil bb:U6'1.:!A~':ioW"!1 b~B.:!lil1mtl'Wm':i 
'IJ 

• I "' "' "' "' J( cl "' ' o "' Ill "' "' "'• I 'i 4 u6'1fl'W"'11il'U6'1:::"!1'W\9l'VI:U'Wb1EJ'W b'W'W'W'Vlb\9l:U bb6'1:::"!11E.I'V11 b'VI 'W"!f b"!fu':i::: bE.I"!f'W 
'IJ • 

lil1n 51 ~m'VI1':i~ e:~EJ1 'W~'W 1~\n\9l'll':i::: 1EJ"'1'll~.:~~ (9) b ~e:~.:~lil1 n':i:::uu':i1 n"lJe:~.:~ 
~ \.1 'tJ (6 

bb~.:Jn11-51~nm1-"li11b'W\9l'V111'W ijm':iblil~rub~u 1~~':i~~'Uiil11:U~flbb~n ., 

li11-:~n'W ':i1:w~.:~"li1EJ6'1\9l~'W'Vl'W1'Wm':i~~~ 1~~6'1~e:J'Ubb'Vl'W~A':urhnum':i • • 
6'1-:I'Vl'W b~e:J.:Jlil1n1':ib~'iEJ:w~'W~Iil~.:Jb~EJ1'll6'1n'W"'11~ 3 "!1\1\9l b\9lmu-w1:::1~\9l 

• 'IJ • 

m.Uvhfi1.:Jbb~.:ln11bb6'1:::~1~nEJ11 ':i1:U~.:I'W6'11~~nlil6'1:Ubb'll6'1.:!m.U~\9llile:J • 
1 'lllii'W~.:Jtl6'1n"li11b 'W\9l "li1EJ'll':i:::VI~\9lbb ':i.:J-:11'1..!1 'Wn1':inT~'\9l1"11oW"!1 ~.:~t!'W 

'IJ ... 
':i:::uu m ':i'llr;t n.W "!1B'W'Vl'iv1 'W ':i:::uuil ~1:w 1':i(l 6l' .:~ b~~:u bbr;t :::ri 1 EJ'Vl e:~ \9l 1 Vi 

'IJ 

bn~~':im'll1l 'll'll~u~1~ "li1EJvh 1 Vlbn~~':im1~~ub 'Vllil1 'W 16'1~bb6'1:::':i:::uu 

m':i~~~.W"'fB'W'Vl'iv b tl'W'V11.:~ b~e:~n b ~:u:u1n~'W 

bnu~~~~\?1~1~nm1 
tJ~n1?11:U~1EJ.rr111 'W\91 

~ 

1 'WVI~:utJ~m~:u , ~ 



r hJ'V'l'U~1d~~~f)fi\:~ bb~~ 1 'Ud~'U'\Jf11d~~~ 

t
'1Ju~1'Wd~uumdu~n~'1l Hlbbn mt1~~1~ 

'UVI'W'El'U ~1-:Jbl'll ('V'l'UUJ~lJ1ru 4-5 "ll'W~) 

bbll~'ll'Ufl'U'll'U 
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