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non- ,go,@y ion I s ling of mgWolira ein entlo e ns,BY i a2 sno “n il 1883
[ -e i PP llesl of g ®Woli. sa lmgva s .on. llﬁ@ usmglnlfe el -si @&
bo.u.e i-Blogs Canis lupus familiarig, nB1B; ¢ & 1@ ia } (RWng, 1883). R
(1883) nmg 7] ng,qlﬂoh A e 18 i | 55,0 -e2/31.§ ¢, Q %Ees e
a s Me s¥d . @ 33 ov olYea 10 Oft. eem.ensmul(ﬁje s, o' .l fq n,r&
Me sY4 ces U 40405dM] Ss US& B me % (1837 1838% nBl 18 Wlsg U
L

iy est@la 5,0 of of en & 4 ess -e*! n_q%h @ ene s¢ etell S 4¢ Ui s¥4 acae .

T&s @ oise lmge S ol esal e Ong O e 0 is\a i, a lwos £ o Me
Sq (Beneal 1915 Kodll 1016). THesed el9l ou 08 -cn ¥y BB cs
on ;Lq%l] - ling, ook 4 e nogla ;u;)ngst 51010g1 | ing en&o Be avi -

EOJ!-eOl!e us)? slﬂes"lgu dlonl a ngena ll in o, Me Blis.Ussions. & 319N
np sY emen son iffg eﬂl-Si gﬂlE@ se W @ w.Sparus aurata L. 175 r;
& Rega< B (1877)a nll .0mmon ax 5 Cyprinus carpio L. 1758@ Ka u&e (1 9863

w ee noh onsillg em% Kogdd (1916)10ﬁe of sW Lig ryﬂ@ 7 eq b it © f(-) w

a .on.dYsion .on.gning mgWoli- s» ling in? HWes. Similc ], u@ s{ eavel
Mon Yq i (1913) ®g < eae HinK odl 1916) on M ceBiffe o s,,e ies of 7 ffes of
Vag lr& si ey idBH s» ling oM 1enlsof0928 fQ el "la @@ aMle Mugil

cephalus L. 1758, 1.15 f@ sk. .0omaeon @ aco Torpedo torpedo (L. ?758)3 nél 0.663
fo MW ¢ $:8 ¢S Uranoscopus scaber L. 1758. &;s ]I]lg ey lng 0 no a ln.o
100, : 3 e K ogh(1910) stime i o8 H gl S lingk g 1e&geo% He B,

W 11 &s? erel ! I‘ o VB Mg ne in u..ml ¢ iR | & esel Nova ik 2 son
faa Sstaing siai 8 Hos ne Ue ol moﬁ@ i B eg«llm il oloolea

a nim.ls »Mes nea n es Bl OB, fa Hiffg en -si eﬁ& Hesa ¥ en Bliffg en -si £l

L ﬂofl!es e syedes (Killen et al., 2007, 2010; X gi &Okvva, 2014).

Fiddes 1sof . i@ e&m1 eOle BN Szl 9y of Med o198 nBl
@ i 20. 'J ies, @ n@g enlt-eh 1 &y Zel @ NSxQ, . (§1894£) ‘ﬁ]eﬂ keg s
01;.,051 ion 0O % Gadus morhua L. t1758\§ um BBle o nl o 1;@1&6
a;« lig" nlmgs 10 (1807) geh oN » onsm &15@ g n oYW, &. ol

g& i gda nBly 5, 9 & . ee&eﬁ éoseof & nﬂl nlﬂle W& (€ Bol (1894)

Jon. lLﬁe& [ ng ¢ einv ial 10n of Fltk s;lVv of Bliff Usiom, n& q UG B om oY e
&, 8eh se« (-), e $ nisa, olhegﬁl indl Bear Use ane MoBls f@ g sY in géXlooBl
y G 4 S
Oy GeN On, el ¢ eling e 1sem led, el9l el u , BoMa nlo!e ‘s% smlogqs

u :
(‘"“Oi n I8 ne) Usl His se\a 10m nil 00&33 en 1p ST eten sin
mxw,ls ole&uel lenn_mhnlung‘aam (¥ ey Sen serg@y @@ N
THisv ig ,,e Sl}l@*@ o Bles, ¥ ona fg Bolg’ sg n ﬁlﬁen Augt 3 ogza,a‘ nil

Wi, ife M+ ie e&ma Sgles of g ses B u,n._whn . gen U Ko
ouleg 4 indla BliffUsiom, lone (S K Nlelsen 1984). A gougn lese
& 4 S Ee K og;‘%‘ e e sen,m 1 ~ong WY i 10ns \© iz la nBl o 0k n s
iolog , 0@ S @< 116 & e g E 0,,@ n eel Anguilla anguilla (L. 1758)
(K odd, 1904) 4os|, 4 il Mcfo 10n f@ !eq 4 (&€ of & 10n oflﬂe(x3 8el Ser e

@ 20 Mesis. K 0@(1964)@63 n ‘ﬁlsa heq 3) ing M mgelo lls.u.ele Bold
a nﬁ IL ;ungtle&ogm of [ lel l Nen ws ki nllngis, N Oy geh Set g Qy
Qg nu len,g 0. eeﬂe@ 0 eu.on A anguilla OB aee 15 en i e eSila -
@y Ne swa '% neols lffu51on'.( l‘g len..,,@ Yo Koﬁ (1% lso ug st &
&e sU4 ~qce Of A anguilla oa»l e oy gen ~ons J!,“lom Bl CO,¢ cla se ae
unil sY4 q<ca . Ko, Mese, lﬂe ~on. llheﬂ Tﬁ He L{' neoUse esyia l10n is go -
¢ Nl sol lﬂe Bliffg en e of ensmnlﬂ% eeh &elﬂlooﬁ nﬂlE@ l;ms,,mg @ nil
ge,e% il of !eskm in b M At ,,@ sia 1 fe Y es K ol 1904).
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II]lg ey in -e ity Uen e of o ¢ onaveny Iacd@les sU 84 s g s .on. i@ ]On’Le“'
a0 Ve n@‘a e &egu on, Mea lissa. nBlg s M ngeofigq ¥ i Gt & Nisas

sdﬁeg n s 15@ Meenﬁofh 19 U (K odd 1916). Anuﬁvﬂg of inx e%ig -
LQ S & mnemﬂa ‘% nging, ellﬂbﬁ 'y 1;5 en L‘Zeéc M ngeofs espi @y 8 SeS
in? Hes. Most of Mese na su e!!-enl%, ¢ e Sat d? . nBl o .Be UnBle non-s nbls B
~onBli ions, so ﬂ geng lia (ions O UIEWe .. Ble (K o, 1916). LinBl éq (1914),
o ¥ e, ne su e& Be ngWolia cof sy @ M Mszerieso gay, Blea ngeof et
e Yesa nIEge L&(1914)@.@ sg ies of ag oYl .u@ sﬁv ettgll S O smgle
goll} M Carassius auratus (L. 1758) o i e ing nlu« I]ffe e
l? es. T-eSeJ!@ Sl{] ejl_elll Meﬂ n Ongela ans e & ll a e]nﬂé S@
éhoneaa %v‘ il A ]‘Q o (1b16) B edfon, Ao Va, ﬂHlee ng sY e
wen s, ﬁohsm,m'I ﬂe§,'a sd¢ gel Weing g0 ¢n Bea e of mole. ‘B,f
00 101 nﬁ sonfa wdl & ¥ n’ Hoff (A em Us). ¢l . ionddi,. I& 0@(1916&2 s Iso
alﬂle oal.Y eijLﬁ]& nlol‘Eg s l l meAcflﬂem s Ol g (Qlo}}'a sno
onT a q‘OSS -e ead ¥ ed nges, d ﬂes N @ ¢ eslln mls e
Kodd(1916% lso,;o,,osed Me -on. e 0f1 Woli . E ;1 IOI’IQ eel@a ion
Ofll,q%lla l eu,,,@ es 0 OAL‘eHS efQ HY eﬁ -en, 1 mole. lﬂf

g ion. TRis .on. e,,lh snb BB, 0 & ae inemy 1'se Uing (S, oifen3(0)14.67.322554 eren s
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< eSapt o:u.e( ng elq {‘Mle Co ,,le%‘, 1& Ba noesin M ¢ e Ble e&nolo a nil
b enly OJ!.I. g 1a l]011 meSe ele{‘ OeSg@ i, & & nﬁe& egb IOIH nkl SOzpe
of 40s Y 1 *y gen onsun.,‘ ion mg su erell s ((B,«k etal., 2013 CHWo
et al.,2016, ' enBlsen’et al., 2016). Con,u.g & lia, ion of Ee(l«k ele{ ofle euﬂle&
a B n,li.,» ing @ Se 1nle nujea, Bl ses ofilﬂ@a @ leS eng ge@ in !e ne su
nen oga & PO, fa Me 34 ,.oseofavﬁl ) 1ng(x.) en ~onsYs onqlé%
@ g nisws. THese cley Oles; ¢ ev d ‘é S nloélﬂl R eé egu
d¢ @ 1% iona, nil &< eful mml el N.e. R\ ne elei; eS X B SOALe lisg  ions
Weg U ld 1wl ney ¢ esensp e 0% essY'a nBk o a nltl OB Ong 0-
gusm Wio-folling @ ¥ ¢ Bing Ak ae de OBles. 150 .ons Upex, genBYing
l&e ng sY mg‘ 0 »eSs in ﬁ 049 ion o, et Si e SO img O ettell s in. ?‘ﬂe@ awing -
LPY l1ona n8 LUsl 4 . l) té luu e& Mis. G 1a ni. F Oy el onsYawing 5z @es
o e lso By elo,,em sm@ Ko Clckl ac ele ofles B av ol e & cu |
A0 1a tion« U B f@: d & ell M Bk 964);1, nBIEv ¢ folnBl sose Use
maq ¥ es,.«r Otegry W]le e Blx elo,.u,e ohﬂo e Winklg i@  iom nBlpO,
1 X it i
sensing ele x Oesi . mﬂt e @ lQi m_e{ oﬁ‘q Q@ g nisws nBling @ sl
len e ofd W \@ leS eng ge&m His v iy & nole e M ngelmel i -
gen sonstag ion u@ s¢ etten is un@Va Ll“&eg elo,,u..ena nBl mun{ a 1a ion
ofi Ug es. ol Oa i 10% geh sens@ s (o o@es Dema.set al., f999}1 llp i %12 Qs
Ung e. egenleml égﬂlho in Mav olla n‘loaa ion. nBlBliaensions of a . ¢ . nl
W s l a nflv o Mot p02& gl!.il’l@((}ﬂ‘k etal.,2013). meseo odes sonsYaeno
Oy gem nB.< @@1 Q ssesspO2 ing aglesof aig on Im.ensmns(Cﬂuet al.,2011)
wking Mena Usefhl ool fg@ mgp sYi ing oy gen 4\ Kcof ¥ g !mgfon,]s(xl R 2
L Y
:M) HonBla o ug !
Py -ller h e ] m,ene@lo CO, in? & es,q Ongsy 7 As inBl ep @ la i uw:b)
@ e Bl ins e S Us gein Mes | 208 .en ¥y, @ liones eg elh‘,,aﬂ e
. b t] 1 1
¥Wv ing mg sY cof CO, 4 oY ion"s, clh »onsun iom 1l & Bes eszin Gy
u0 1611“0M62’1 ) c@ l in unW oullmla» & Eeu v eof Meq g ni. sm%a L€
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Wll‘klg 1<a 10nsl Boffe Bfa t-Q'J 3 ? 10nof0{3 genly els. Wte pCO, oVIE

e 0 s}a nBl . !b & ssesseﬂﬂu oma s{e 1C02 in -Qa € stlll
!
110u 500 essmg usy 1, moie& ﬂ?w ion of tﬁ@&a € & A
,?e o, <2 eélssoi B HCOZ nlCO ]l! sWs Y 41'& ion of Ne& ol &

CO2 g S. lln estlg q sBlx elo,,e& \3«1 a q&s m. l'ﬁmgn@ s{i ing, e
v of dCO,, k& pCO, dex oc (S§ emﬁ ul 196‘0 G g on 1971)!5 . ss
Sacp Otes ¥ B Bges& S meﬂ 1982)% g s Hom oz & (Bolilig eral, 1985)
in. I{Emgmﬁq e&.qe ion (M .Ken ie& B il 11, 19b0}1 nBlvia ele'f.‘ iz 1 onBY. t‘ -
iy M ngew f e on ¢sion o CO7 (M¥y , 1968). None of Bese emné ey, €e
2 Bo | s.sien i s«,m 01 sﬁu Woli . sofa tH] nisas
v el a el 1§ 8y g te st e ngWlia e Qg
lﬂuy‘, ¢eYs é.lenS‘ el N ey 1@ (@ 5§ mg @ SSesSe HW Ses el@z a nsfg s
of mole Yede ccm, i‘ i-eg msu.a nﬁ @d aBlitw(Heislg , 1984). 8§ Ta-
ionofl(f 1CO, in ! a Gy & W lsog ﬂose« mg @ s-gg in sW " 1113 l10n
' yll g nissts (b & Wooll 1996: MUK en teet al 12007) Loa SNQ gen-
UscBh s Bava<aWle of inBk eq @ lq i m.qc} mus R Bl .U 2 nBl Un. e in
of ng sY mgtOz in, a .8 Hsa useﬂ Mis g sY ejLe ov 1l£‘ Bis 4hec foxn,
Med nBlsa ;e of 1 Woli h@@somq &1113 nis..ls, leshl ea llsfq ﬂlsno \©
b anel (F-§ 1971).Pe ¥ ,,s‘ﬂ ) elOnJLeUl ofo,,llaa N esens@z sfa Cdzl
(WolBeis et al., 1998), nHl Eﬂd Wisg Uen < 3 nemwen (CHYeral., 20113, il eabkl
fUl o gsang 10ns of,,@ 51010g1§s 0in.Q 4G ¢ 1A ¢} 1CO, mp sY ettell s mlo
m‘e*t inBl eq a»l(q g . ﬁlﬁleso Py 1 Q@ g nisas.

| N ]

\$ - ) S S
THe @« & smv & o eﬂe A en. 1esfl Oé T Hles useh0 (m.n,olle !e‘{,
acs of eﬂe% fo.u_., Mei fooll Cilesia 1WonBl cng § is gene 11,
ansfefe&n @ Om @Q texdﬁ sig s zMos; ¥ elﬂonﬁengg,‘mqg,A
w Wiles BUsing 40 ¢ is 4 i i Ul s elex ons on ni.o i willg Iemnelm-
Y Aeq B 1B s sy d fa jL%NAu. nHl NADP) Long— ¢ 1.3@ geofio B
0,esofengg i sqgm ,,03 n..es,gm‘gl qn 5 gOS(llhl Sh nlgg ~0-

gen in fHes. Justa s mole n e.onomig ¥ 10 lsa S MONg Spel . MbNg
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T Yen de gesd mplesi g (2) t-@ nis.ls uls W Unfdl, @ -e i gls Q@
nedls oa .. “ni fo Me eng -on'¢ ofa 11 fooll .onsUl, & ¢ @ a n l1ssue
o B G o'l ogs B vas, ona n B B 11y das e gona 1| Vo -
u"lle@ BlesenBling Y40on & 4e m‘e[T lles1gn, !ese an inlWe o055 of fa ging
.lffg el ses N 43¢ SOR 110 a nBfl i in @ 4 viong, M »ons.e? a nlll 5 B Qs (4) 0§ S
of fooll 4 0.essing. 150\3«) onm n 1nﬂ| 1I5[l 1 Iy o, inAWing 2 4 Yinge ¥ nBlling
foolh. nBl 038 of Ilgesilona nE, ssm.d ion. Pomls (3)a nBl (4)as @ 1so 0mmon o
O.g o #es of long, ¢ m.@ goY, lira ¢t sY eren s. THe eng -on ¢
le&néMe'S noga @ 21 e fa unf Hesa non-g nil B n@ siolo gia 1il,lefe;
n.oiﬂo @ s{ing &el lHZIollsn.Jof Unf ' fles 150 aigdd no W inBlia lv’ eof n@ m..1
lissg. nil be eis Eenote 4 1fq inBk BI¥ ha<d ionin ler esaonse, 04 §ing
(1 ea sign? @ nl %ll = | £ stmgml@ > ion). bes,, elmesehl!-f ions, ﬂls
eMni Yea nie Us !enoﬂe < el 4% o,gz @ nil 4 ol e Usef Ul es‘sks(]} v
1973, Boggs & émell 19&1) THe eng Onlenlt Ue is noa - ,Qiﬂle;i
estum mg . nBl¢ Woli . e(SMR) CHWo eral., 2016).
A\afa n of .eene § wonten“eﬂnq e]S @ ()unl fqa 1l of .eene gt kenui@
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a v ofn.oﬁ e oﬁemu Hes: esul sim ssa.ll siga 1- 0-noisea 1ona

a nia.ls. TRYs, f‘g ‘&x eq lais gz sY emen s of 1 Lq%hsna« e fodn
o ¢ ! s s g ing  Bev e ll’&egmnmg, InBle !e 1 s emen sof 7
lkohsmq Bo' oy ll&leH)U;lﬂolq (1808), ¢ ¢ B eq- THoUgRoY ey v s

son,em eyig, Q@ sHv @ B oa Blfe 4 ofe e al Use of Bl el @ lqi “"‘T‘ u@ sY e
u.en\sf@y" Hes (Sailer al., 1578). Mostlk%leaa Useof Be & aense o Hnia 1
lenges. nl,os&ia 1sod¥ ez usesou.enc? es 1en1 &sm &e Bl E‘ isdll g ms1
(F 1971; B G & Go es, 1979), &e as e &l LﬂIesofn.q%h @ e
é exunem Bl e} @ la i Lqul‘ fQ Hes (Cem 1990) D<1 e @ l@ g i Stl'ﬂ‘es
Qg msu.,s s{ gl , in !e 1980s, fueIIM a ha Nes in @ 1@ inge
le eﬁlolo @ llp Hiv e 313 @ s 0 Onlu1 sensiv ¢ mgp sY et.gl) s on sa. 11
aq 5“ ir® u.,,lesﬁa n Wy ¢3 cBleral, 1988 Gu 1gg eral., 1989). THese, ¢ e Us Bl
‘ ua.g 1& fq l155 es, st 1l nBl iaadMil g nis.lsa nllo g sY e agWolisa. UnBle
a no.i- onlliions @ ofde -onlfliions, e e sWg ng la w ¢ @i a Wolisu a s
sUs,c: B (Gu ige, 1983b;va n Wy ¢ 5 ol eral., 1988; Gu igg et al., 1989). Pos-
s@l, lélea’ Use of Me & g4ense of &s q i,‘n“enl a nea Use @ 1@ ing ¢ onsg U,,—
ion is n@ ¢ H 1 engmgll ne es,,q Omge -ONng sion, B e @ 1@ ia il i s
ho & %on fa 5 Wlies of iy s&es(Regnem) 2013). Di e; @ la° uqﬁ;) l S
o ¥ ¢.Ween & ensi o use& Q@ sellUsa nBla u%o HMonBla 1 §‘h1€s (BUk etal.,
1993 Min et al., ‘1996) i eq @ l@ isge, 8 = 1so foUnBl Usq nongy Hose, 1& n
¢ e ind<va 1.I H eng gqi- S(M en,ﬂ et al., 2004; M .Coll Y et al1 2006) Pg -

l #5a s gldd 1 llmle M ngg nkh nlﬂobogema 1 1‘) ing e se, Me gl 1 &, ¢
f@,) gell-.e“ e%a ¢ s(Keelmgetal 2010) .ILQ eln eilg Q é‘ lllelnig ei@

in mg sYing @ iy of 1 H agWolisa. no j ﬁa ¢ @i u.q%llsu-wa inB e
@ la iy f(eg netal 2013) As e&nolo%a B n. a -e ‘, Ml ing i, W
< esY gen. eof@qe @l i 1esot" es, Am]i Uil 1!1nﬂtel
alai uqar v nBlo Ies og ing. ,,e Ll!,el? linfg en e. Fa 1!e1!401!~enl !enl 01aLesS
(0 M s 1ng; lls.u.oﬁ & ia nism.ls, inBk e @ le iavgry & l.lu;)% & A Ysi e&
gen onsYa L,,l10n,< les McB, .
}n B o @l in es ﬂa . Se of1&e£ B sWg noesac e constaudl @

4 OBY. eélu mg eav %ll on ¢ sion of fooll hffs 0@ g nisa.l Hewiz 1Wonkl
e §a nkl e@u 1ng,,53 ¢- Fq & ion (1) .el.l Ee (m.,l @ ¢ Wi~ eszia l10n of
a N ga Jaﬁlefoo&sl Uff mole.Yle, gll 08¢, 118 ¥ n& Bl ¢ & e5101 -mlO.qu‘)

CgH,,05 + 36ADP + 36P; + 36H' + 60,  6CO, + 36ATP +42H,0 + He | (1)

Bo B, gen (O, nBladon Blia. Ble (CO < e & sew |, , Mea nge of eMad Yes
N o i 1 oAl
a nli essY es en. ourx eﬂg Hes on e, Ma nllﬂer st01 Mmu.qr i, .ons .I!..‘l]On
(02) Q< el@ Se (C e JLOH] Q eg 0 F ge -e'a e of m]Sf »ion. Rea» 11
l &e@ngm 1 inBk e &l iatecy ofb\ OISIeV,ﬂ w2 21 voll u.qr q ¥n-
1?1 @ nsfq wing Ee e CO2 mh(n solifl], le -oUE e o e Me (x,) gen
u

~ons JL@éq aile blng Qg n1s; g np sYing Be loss o es,,q ome ¢
v olUne Bea Usca ﬂlmJQ foolﬁuff(ﬁ 1em afl @ a<Wo &le)ﬁolu -es Bliff g -
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Ol .-ienl) is less Blej enBle ,,on Me foo@g Uffldeing o. illi B l nis Mealai-
oel sien fa CO,< e se H.l!.l’,{ en, 1915) Wil ina -1l1on 0 he«@ sons

oulme& & Jl»keSO(a) gem Y. ¢ & 5,0 Useif Mein e5ig Q 1son going
© use one g s. THe ng sY en.s&uof C < e s a N @ g nisaa n on|, We Usfl
owal.- ‘ile;quﬂoh ion 1f !e ou.,os ion of Me s‘ﬂs{a e ii M

l!@ nim.1is 4 e 1563 lkn{g n (tH J!.JL( e 1915). THis s & jon isc ¥ ¢ sdllif
Lq%h ~a eof § ee& @ nging nim.lsisof in ¢ eﬁ G‘w%n éux e 4 o&ullon
a»niﬂee i, g&&. Be BoWd, 4, a ¢ cBng e (DLW), B 5O, -on-
sUa lon @ n on| We ey ua, fEOJbl elell-q % ®ies ¥ (& e -en« & eﬁﬂ k
0 Oy gen -onstaeg 1on na su ettel s UnBle .ong oll &4 onll 10ns (e.g.
cwxd la cocl@ (ion, He<. a @ elevm og g il Blisgd -enena nBlv uL ion;
B iggs & Pos . 1997, Wikl 'or al. &001 BUlg ef al., 2004; Mﬂn‘ameem 2008;
Gleiss et al., 011). THe DLW eﬂnq Uo B sWeen UsefUl in ey i ing CO, Oul‘ul
anB g ingi (O e gqi & pehl 119 ein ¢ exd b nim. ls(N 605)‘{3&@ use
-15 &n e" elies oma. ssessing, Mo Bl I111u ion of iso 0gia 1 ell@ﬂo%
Ioolia | | 5 0Bl a o (Lifson & M .Clin o &, 1966)a, is s_u,n

!gen ongc Bl 1.05;:..01“2 ¢ % mvvale@@ King etO-elu sﬂes is
Y onsifle B 45 0gd cfal ﬂes(Bule ef al’ 2004).

B e olfof He 158 on ¥y Bega w sWiyng Line oy in Using oy gon
ons&n.,,llon 0@ Uga nuaulj HZIoh @ e nEl slM alef Igoneinlo qe-
auning oty @ Qi»od . leﬂlSO Biffg ¢ 1qs(1§ 0@, 1916). l!(x,) gen uq ke

a N8 COLa< ¢ ma s¥ & nll 4 o ein ng lisae.is Ble ¢ sindll £ os.nicogen & ¢
l10n By 1ng Me oY se ofa 2 la itgy & ac m-e e en 1’1" loss £ oar.cx. illi 1ng
va. 10 Us Bli s » g - e& lqe.u.me& (Gmn 1ge, 1983a) -eSe aesof & pe-
iaen slé J onﬁ g nllc Bha 1les fo oy @ lq i Ol sof He a.je
foo&go ] Hees| e%oos(ht ,W . 1915: K odd 1916). Aebﬂliol.@eu.i%
anBla lqi ]l!,q;}w e @ lso 50me i eho @ oBlv e geng,lc@ Oy @ lq i .oef—
L le sfa szed li M 51 5‘ ions su‘& S Nis. sle,os' ingf£ ona aw%@ B
ll“Eﬂohsm“of eu ingy nis..ls (K odd, 1916; The of@ eas wd, 1
kng 18ge of ﬁ Ilqemgw Woli Bla nin e5ig. @ oYH u@ -
sLl cx,> gen »onsuu.qlona !el%l ;o@u ion ofa, ou.,l e&a ¢ O-
Wi.q g niss, ]l- wOIlSl.@@l@

Us, fo.u. ﬂeaié 20 M o oaacls

g sY ewen s of o, gen Onsun. ion l\ e Boain e& les 0%.: 115.114 eSpe
all f@"r& l(\xd? Of-eSe&‘ (X32»1Q1 Oe? sl Sweeawlg £ oa
Wod 2 lq i igya n ELEl noa fa en B 14ies of solY ion, BilY jona. nl,;oo—
ulion« es“]imgm SOALe g Q (Gu ige, 1983a). An in ey ig @ @n i 4 e lse
0(,)3»1@1 oe? 1enlfqa.'ﬂ1fmg sm, neo é@qela«, q ia )an
gen constha, ion sgp sY emen s 0@ Es‘e 1eson@ N 1973; Gu ige,

1383(1)11 lE]SISa . Bone. MO% in eﬁ]g Qs Se(Xe) @ 1@ ir.0¢ 1enlss« ne &
fOJLl!e 1119 Yo nBh ssleg mv @ S 4 ) ein .0az0si iona, nBl woble of Nig 0ge-
nols & ¢ 10n THe a.x il g @ inBoing so ison Me @ Bg of 10% fa &5 ene
Bi's (Gu ige eral, 1989). If Bea nim.lis ociBli inga mi Y of foo@stuffls
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fea na v ¢ ®i. jl._?%l]&l!,. 0..%s, J&} Meq uiteiffe e fou.,t@, .iy,]
"y li ~a. e

NN"“NVH{A T

AS/}- TR R

THea Ba 0y ges of Using MD,a sa s¥% 0g e fa ngWoli-a e @a s its @ n
na Honge ¢ o aar o ac| on K o (916n BN o te B Ween Bis, s
THe s.ja WWili, of UsingMOa m s¥ og ef@ ng %l]»a eIS >4 “seoﬁ

Woli .» 31@3 sl &ono @enlk‘l < eSs gen < ﬂl
'lﬁ fq ea R nNga u g@l Wolig .V lﬁVv’ 111@6 1!.155&, n,kmgMOza ,,OQ
& ac ey | Hoic Unble sose onliions, fa g mzle inl zoi-@a noviga (€S
(Gm ige, 1983b). Fiddesa 1s0 UYsca n ¢ ¥ Lqu%lis.u.., o fud Q e fU amls.le
1 .
ona > ions; i estlg Q@ s iv @ | ety & 0q LY nlg Me .u_qlﬂoh & aehse of -15
a Vé} W 1-M02 g sY etell 8 L fe !ea 10 [eg & eSSnoﬁ'ée ]560‘-) gen
~ons IOI] (EPOC)]. THis 4. {1 @ ss n.estl Me 03 of¢ ning, o e.; e ing

& i.e. fUling JLqulﬂohan 1& &e :S ofa ") eiﬂl llsna nil

o< e-iﬂntﬂesm of n@ m.l1 1% ge 1 llle% 1& -ese@ -4 olu s is 51,1 in
u,gm He (m..onen1 of ng hs.u.,fuelleﬂ lﬂea e PY a ¢ &i. ATP
o&u ion. Tﬁlm ssthay, i Anes S oe uns@* na | m" Hes. Lk@ ise, Me

E ol
é(ten1 ofa n ¢ @i IISJLWg @,(xa Qa n(xa » Nl 44 i B
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mgml‘ﬂea }so Ung o e sfca mskng n.
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(Hgas e 105, Ren g B B ol iong, ¢ e Usel (K 0 g, 1916). K ol (1916)
‘0]. %fu]a nil »on.,;@ensv@a , sis of [ !e oleﬂnq eSy, Men e M
V'a s dﬂexw - Usdh nBl UnBle, B nﬁlﬂoh onl ions inBk ei® 1@ isve
aslkeg ol@&nmelg E 989a + ¥ '@ of Bi e @ la isgry
% ta v ll
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