
vffl\5

l"'m::flLLfl~i:hlLL~oJLWLdll1~lLWfi!)-rnm~. (Underwood, 1971; Halstad LLfl::

fltll::, 1974; Haeflein LLfl:: Rasmussen, 1977; Holden LLfl::fltll::, 1979) Im::nmn~

~n::flLLfl~!)oJLL~oJil'Tl~oJ~'MJ1~~M1111~Tn'lMln1'i" ~~iln1'i"~!)~~1'i"'iJ~~3J~~t!n~

LLfl::~~iln1'i"\1ll1Lfl~~n::flLLfl~!)oJLL~oJ~Lfl~t!n~ (Prasad, 1983, 1991; King LLfl:: Keen,

1994) n,.m~dLwnmLfl'Tl::m.,-M3Jl~n::flLLfl~!)oJLL~oJl~1~~~13Jl1t.~m'n.1fl

!)1VI17 !)1VI~L~n171~LLri~u-lV l~h:t'i~1\J1fl LLfl::!)~t~Yl1oJfl1~ t~!)1VI1~

YiLt.~1~~11.!1iVJil't'ffi!) ~fl~ L~'l' \OJ!) . 1~~nm414h!)~1oJ!)1VI173Jl~!)~~1~m~LL~1f11~

fl::fll~~'tLlfiLfl'Tl~VI1lJ~3Jltl4floJn::flLLfl~!)oJLL~oJ~1~Lfl~!)"f!Lt!nImlwl~ilL~!)~~n17~~
. .

n~~LLfloJl~~!)::~!)3J 4oJLWLYlflilfl~il~3JL~~nmLfl'Tl~3Jlnu.L-m9J1~m!)~1oJL~!)~ln
a: ,. lor ~~

m:~1n TI~LTI LLfl::LL3J~m (LL3J~ !)3J,rmll Ufl:: !)3J~ LMnfl3J, 2535)

l,jflmilLfl~3Jl~n::flLLfl~!)oJLL\IloJ L~1~~~~13Jl Lt.~m~!)lVI17 'MJ11

~3J~n~Ltl'Tl:M1~fi'n.LL'VltiJilfilLnflLfi~oJn1M3Jl~n~'~'Tl~~l7'(\Il~ Murphy

LLfl::tltll:: Freeland-Graves LLfl::tltll:: Lawler LLfl:: Klevay LLfl:: McNeill LLfl::tltll::

~oJUfI\IloJLW11tlN~1n ~ ~N~'m~ ~.-1 LL9h.R3Jl~n::tl~Ld!)'riLLfl::Ld!)-nMLtl'Tl:M1~

~n1,;h,~~'-7'(\Il~ Lawler LLfl:: Kievay fl1\4~3Jl~n::tl~Ld!)~LLfl::rioJfI~~'~~nn17

1Lfl~thn1,;h,v~'-7'(\IlV Murphy LLfl::tltll:: ~!)oJL~mn~~3Jl~n::tl~'t,j'tri~

W!)"mLtl'Tl::1ll1~thn1,;h,~oJ~'-7'(~v McNeill LLfl::tltll:: ( Murphy LLfl::tltll::, 1975;

Freeland-Graves Ufl::tltll::, 1980; Lawler LLfl:: KJevay, 1984; McNeill LLflZtltll::, 1985)-:
/



tl''-J1mVlil-lLL~-lL'\.l!l1Wl~'t~~lnnmLfl'll:Md~LV1qJjj filLn~L~!Nri~!J-l1'\.lm~!J

Freeland-Graves LL~::fln!:: Lawler L~:: Klevay LL~:: McNeill LL~::fln!:: ~-lLLfI~-lL'\.l111fl

~Wln fl f1m-l~'\.l1n~ fl.-1 LLM'-J1mVlil-lLL~-lL'\.l~1~1~~Lfl'll::VI1~~1n1~!Jmm~!J

Freeland-Graves LL~::fln!:: (Freeland-Graves, 1975; Lawler ~L~:: K1evay, 1984; McNeill

LL~fln!::, 1985)

51

tJ7'-J1tlil¥-ln::flLL~::VIil-lLL~-l L'\.l')f1G~~1'-J1HiL'\.lnl~il1m~M~lnHfl1jj m1l.JLLfin

fi1-ln'\.l~rium!JW'\.l{ !l1~~il-lHm tJ7'-J1tllLL'l1r19!L'\.lil~Hm1~~ LL~::L'\.l~'\.l (Murphy

LL~::fln!::, 1975; Freeland-Graves L~~::fln!::, 1980; McNeill ~~~::fln!::, 1985) fl1\.lt!7l.J1m

», ~ ~ -_'!i't ".~.Jl ' u;r u u t ~ G
mn::-n~L~::VIil-lLL~-l L'\.lil1Vl rm ~~1nm~ fll1'-JLLflnfl1-ln'\.l~nUfl1!J"MoL~ 'l::!J::L1~1 L'\.lnl'iLnU

Lfl!J,wnfl.fl'-J1tllLLltl19JL'\.l~!J LL~::L'\.l~'\.l (Murphy LL~::fln!::, 1975; Freeland-Graves LL~::

fln!::, 1980; McNeill LL~::fln!::, 1985; Wardlaw LL~:: Insel, 1996)

?f1G~~1'-J1L,n'\.lnl~il1Vl~~1'\.ln'l::tJ1'\.lnrm'\.lill.Jil1Vl1'i L~ rf-lLL~ ~L~::tJ~1

L~ilEiil'\.l~1-l 'MJ11jjtJ7'-J1~n::flLL~::VIil-lLL~-l~ Eh'\.l'tU1·M.rhjjtJ7'-J1~n~-lL~ri'\.l

(f1~ 4) ~il~L~il~1m.R'-JlmJ 1L'\.lil1Vl1'i~~~~LiM~~L~m1'-JL4il.JW~il~n::flLL~::

V1il-lLL~-lL'\.lil1Vl~ mtlLn~~1n n-m.l'\.lL6il'\.lL'\.l~1-ln'mfl\.lnrm'\.lil'-J il1Vl1'iLL~::nl'lll'\.l

L6il'\.l~1nLL-m~LflfliltJ1)~~ ~-lLwn~~~::'t~jjn1'iftm!~!Jfiil'ttl

tJ7l.J1~n::flflLL'\.l..'1.4lL~fl1'i'tmuL'\.lLLm::1"\.lffMi'1Jrt!V1qJ ~il 15 ~~fln~'-J ~

tl''-J.1mVlil-lLL~-lL'\.l~'\.l1~~tl~il ~zl!J.LL~::LW!J-l'folilrium1'-Jf(il-ln~il,m.,m!JffMi'1Jrt! V1qJfiil

2.0 iN 3.0 ~~fln~l.J (n'il.Jil'\.l1Ji'v. 2532; Mertz, 1980; Smolin LL~ Grosvenor, 1994;

Wardlaw L~:: Insel, 1996)

il~mL~fliVIi'tJu'f11'iL«LLn'~\h!J L'\.lT'i-M!Jl1.lWJ~Vffiil'l~!JL~1f 'folil. f1mmnnu

mil~1-l91~fiilri'\.lLWL~1 14 1'\.1 1l"."';'mTlLfl~l.J1~n~::VIil-lLL~-l L'\.lil1m'i

LLmrn!Jn1'i Mn::flLLl\."VIil-lLL~L'\.l!l1m'ifll1 ~1'\.l1\.l 63 'll!Jn1'i il~1'\.lYlH!J 0.31 ~-l 6.33

'-In.~ LL~:: 0.02 ~-l 0.69 '-Jnftl1'\.l m'-Jfi1~U (~ 5 ~:: 6) ~~n::flL'\.lil1m'i
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m11.4 '411.4'/1.4 20 'l1!.Jnl1 £l~L~WR!.J 0.04 ~~ 1.23 ~n.l'iJ11.4 "fll;"(l£l~"~~ VlR!.J 0.00 ~~ 0.23

~n .I'iJ~ (~ 7 ufl:: 8)

1.J~~1 mR~n ::~"fl::Y1£l~" ~~L~£llVll'nJl~fll'~~t~'iJln nm'~'l1~~£l.m!.Jl.J.Yl!.Jl.JntJ

1.J~~1t\lR~n::~"fl::Y1 £l~u~~L~£llVll'n11~fll'~'iJ~t~vmnl'j"til~1t\l'iJlmJ~~1t\lR~n ::~"fl::

Y1£l~"~~L~191q~~1~1L~~nTn.lfl£llVll'l"mwru~u'mL~hl't'l!.JltJlfl'M.rllt3J£iml~"91n9i~

n\.4ii~~£i,x!.Jmt1llJY1~~fi~~tJml~'~£l~~7£l!.Jfl:: 95 (m~N~1n n. 9l~N~1n~n .-1

n.-2 n.-3 ufl:: n.-4) ~,J~1nm'j"ti11.41t1ltR~1t\lfl.m::ft"fll;"(l£l~"~~ L~191q~~1~1 L~~

n1'n11~mVll~~';j~..~1Y1l~V1~~~'iJ::~l~ll.h::~£j\.ll.1~~1t\lfl~n ::ft"fl::Y1£l~"~ ~L\.l£llVll'l"l.1~

fll.~M

£llVl~m.~mmumm'j"~th!.JL\.lh~!.JltJlflL~~~11.41.J'l"::~lt\l~fl:: 2,000 fiTfl

"~fl£l~ 'iJlnn~!.JdM.J11~th!.J'iJ::M'fuR,m::ft"fll;"(l£l~"~~'~~!.J9i£l~dM 18.17 £jfl~n~~

(WR!.J 14.09 ~~ 23.59 £j~n~~) ..fl:: 2.39 £jfl~n~~ (Wfl'!.J 1.62 ii~ 3.24 £jfl~n~~) 9l1~

ftl~tJ u~~-n-n.R~1~n::ft"fll;"(l£l~..~~L\.l£llVll"i~Y1!.J~~!lntJml~4f£l~nl'ro£l~~th!.J

I ., ( t

.\t£l~ln£l~UlYI.\t£lR9l1 .W"V1~£llVl11YlaM~l~n::ft"fll;"(l£l~"~~~ !.In.~

4itM~ n'IDl~~m!.JL3Ji1..n.J'l":m11.4.d£lRm£lw11L~~m!.Jt 'iiiumn::ft"fll;"(l£l~"~~L\.l~~lt\l~

L3J.Y1!.J-l't'l£lntJml~4r£l~nl'ro£l..rrnm!.J ~,J\.l~m!.J~t3Ji1..n.J'l":m11.4.d£lR~mTI'.Jl.h::rI11.4

£llVl~lnml1 .4ri ~1'~!.J1 ~1~h ~::1\.l.m. ~~.W"V1~£l~£im~l~n::~"fl::

Y1~"~ (91~ 4)

£l-n.mf\L~rmll!.J 'l~£llVl11£im~l~nm'l~WR!.J 0.40 ~~ 1.89 £jfl~n~~9i£lloo

J:l~~m 'U'l::tR~lt\lYl£l~ u~~L~VlR!.J 0.3 ~~ 0.15 £j~n~~9i£lloo £jfl~~m (9l11l~ 9)

ffn.rn.JN~Mt\l.mn.~£im~l~nm"fll;"(l~ ..~"ti\ll.WTeJ!.Jfl:: 97.56 .~~ 127.70 ..fl::

TeJ!.Jfl:: 100 fi~ 125 'l£l~~~~'U'll;"(l~"\Il~"~\Il~~flln 9l1~ftl~tJ



53

hm,nl~~1.bv't~'fu1l1V11~'l~1im'l'.1lllVl"LYlv,m~~L~mT\IIm~~v~t}m~::'tmli
W~~lnll~~fl:: 2,000 IiTflLLflfl~~ 4,,'l\.L1l~'l~ 2,000IiTflLLflflll~

~t}m~::'tm..M~mLi("n~'l\.L~V 7.9 a" 25.15 ~flfln7~ ~~fl::1.R~lmYlll"~~\II"'l\.LWlVV 0.6

a" 2.01 ~flfln73J 4.M;Jlm~,m::flL~fl::YIll"~~\II~'t~~lnlllVl~'l~1i1V 'l'.1lllVlmll~~

~~ 2 ~~fl:: 4 ~LWV~llnUfI11;Jffll"nmJll.m.,mv rI'J\.L1l1Vl1"l"Y\'lm,1"fllV'l'.11l1m,m1l~~

~~ 1 ~Lfl:: 6 'l'.1fWn::fl~Lfl::YIll"L~\II"'l\.LtJi;Jlm~'t;J'~Ylv~llnUfI11;Jffll"n" T\IIVmll~l"~~

1 DlV"n::ft 7.9 SJflfln7;J Y1ll""\II" 1.36 SJflfln7;J ~~fl::4f'lll~~lllVl"~~ 6 'lm.Rnui(,m::ft

9.6 ~flfln1;J Y1ll"~~\II" 0.6 SJflfln1;J '!Jnl::~~mn\.L1l1V11~'lm,~1i1V 'l'.1lllVlmll~~~~ 3

'lm.R;JltufWn::ft 13.2 £jfl~n1;J 4"~LYlv~llnUfI11;Jffll"m, m~::4f'lll~l"L~ 5 'l'.1

tJi;JlmYlll"~~\II" 0.88 Sjfl~n1~ 4"~~WV~llnUfI11;Jffll,,n"L'J!\Ln\.L (111f1~\.L'ln ~. ~1""

~\.L'ln~.-1)

1l1Vl~'lm,~fI1V 'l'.11l1Vl,,-m1ll.i~~~ 6 LiMlllVl~'l~lV'l'.1lllVl1'S\l~~fl;J~

~mV;JT\IIV~lVTn'm.41m,T'S-.MV1Ulfl1;]$jWflll~flm\ll'n' Wll. 4.M;Jltufl"n::flL~fl::YIll"LL\II" 'l\.L
-'l" 'l" ' x " .. _.)1• • .~ 'l" .. - a1l1Vl1"l"Yl VIYI~V V11l1Vl1'S\J~,w~fl;J ~w..4nWi;Jl\lli'Nn;;rt~~fl::YIll"~L\II" \.L'l~tl\llUYI~W

fhl-Lwnllu'l\.Lfjm1l1Vl1'

. til9ill"n,,'l'.1~ihv~'tmlilllVlml'lm,~1i1V'l'.11l1Vl1~'l1l~~Lfl~ 6't~'futR~ltufWn::ft

~Lfl::YI1l"~L\II"LWV~llnUfI11;Jffll"nm::ff1l"L~;JtJi;J1ffl1l1Vl1''l'.1;Jlnn11 2,000 $jfl~~mqill

~ (1l1Vl11it"'l~ 1 IiTfl~~f1flll~9ill$jfl~~rn) 4"1l~~wtJi;Jl~lmli\.Ln1~mV

'!J1l"~V~::1i1~1'ITIVll;J'fu't~ ~.",i\.LfI'l"l"Dn~ill\.L1fj'l"l"9hi'u'l'.1~V1;Jl::fl;JT\II vm'l11fu~tJ~V\.L

'ttJ'lf7~tl ~uY1DtJi~ltufWn::flLLfl.,"YIll"L~\II" 'l\.LtJi;Jlm~~~ YI\.L
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