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Prot.at_ qcl 1IM4 ot "0I'Ob10100. _.a...'Lbal. &paoial
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iapa.lzel t.nUl", ... l'et1eoM4 10 t.be al....aa tlgur..

q.-t" ftom all O'fft tJae .r14. a._rY (1971) .baa ..t.ia~

t,oat, ....iU"I 4. ~ reproC.U......8OJi'c1.n ..... a 10.

k \be ,\Ill. 01 n II.Il'U..o. to1J..ala. _WIlli' 1. iJal,.. ~t.a\ee

of ....1.. lie '.'be ...po..'" tDat del"" oo••pUo. of

J....u.yidUlll _VII aooowab \0 • 10.. of 30 doll.... "'0 \be f.~

pel' 1lODi.be 111 Soa.DcL1ll8'fl.....vi• .a.ute.rUUf.7 .a.. au.d '"

be t.be ..., iapor\U' 8111£l. taotol' tor oalUnc daiq SR. '.ala.

_pOrte "'011 A\Mtuloa. GenHllll 3IId Gveoa abo" '\lJoa' 1UUJ•• 11I

~ " 40 per MII'& anlmal. ue tiapO."4 ott chie to 1D1'.,.UU,4V

(Fr~ ~j'" O'DenI. 1962).

~,t u. 8004 ;fa__ to M.lJ.... ttiat. 'U:1e __,&Ide of

prne.l_ ot .l,aterUlit..J 03"1.1. 01 ow 00....

VI ia" tIU ... Vide apr'" aad H'l'10Wf WJaD h1t'*io .PpI'__

ea4e4. A OOiIprebeDaJ.•• ut.v4l ou",." out on t.ne ea••• a.

_p.lt.wte ot prnaJ.eDO. 01 -e,e1.lo ......eeo••-- 111 CHII' .U".
rneele<t ~., 'n.e J.at..tlob of .,•• 14'&0 aop.p.iIL.

or..._ oo..U i"'Md ".M pW .... oft..tlll toW (1l1aaOGocUI'11lfl.

Ilil. 1976). A prel1al"', lIIY..UpUou of tu 1ne.14...

of 1DterW1Q OHei$Dr" 08,\1. b &en1a l'ftMled uaa,
..epeat bMecUJt8 ene," 10 \Qe t&lae 01 "'.9' per .e. (MatJaev

... lIU&lKJN.1zil.4. 1982). 1ft1." of \he ..eM!". .._ora
aa1aUiD8Cl .iD lb. arUt10181 1_.laaUoD •••\.1'••'t,aObed. \0
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UAe »epa.rt.aeat ot AnlM1 liep.roth1DU01lt Col1e.e ot V.,t"illd'~

sad Aqiw so......", aDd Ule UD1'get's.Ltl LI.'..atoo& J'al'm. *aantb.V

"rua lndJ.oat.e4 '.ua'\ mor8 \.baa 7' pU' ••a' of tile OOW wbiO.:;.

tau... \ .... 00..1.,. lI1t.b , or 801" 1--...Uoa.8 Mel .... lAte

ot.1on 01' .t,i,. ot t.t:ae paiW .....t (1Ia11'. '961).

at.... (1959) 0,1_ 'Ula" ...W tntooUo'u .... mo." OOIE

oo.l1 oa~ tv lUi;........ 1iIDf.tB1IR'Ma. RAn.IM..A.
orprU._ Bad _lIbIA~ aU 01 "hiOh are to~ 1a \be

...-.1. ...rcu.md.l.l:ce ot ~. da.1I'J Mr.. IIrfeeUiililUo. OIl tAe

-.aet,er1u 1'101'. ot tRw.. of \be IIOnul _ ....u.••owe !tJ4I,-

.,.. 'hI4' .... 01'pnJ.__ u, 1Da.b1Uaa 'Uw v 00.4

.A..... eOQ08pU.an " pro4_ ~unQ1. \l'v.a.ne 1J'o•

..a' (SO_na, 191" Arth_. mJ' :.-tnalt. 1981).

!be a""e.." ot utJ.bJ.oU•• Me tP"~,'QtJ..y belped .. oUal

oiaU to eom.' "be ..... 1flOreae1UC .-. ot 0l1aloa1 .1110

••tr1\L8. Oftunl worker.~ v1" Wl"J.oua euaUb.iotJ....

alone os- 1n .-tWlaUon wltJ1 ...tro..- .. iAtriiuw1ne Waa1C1l

tor •••Uug cl1at.oal eDJloMvltiA (1la..-o8, 1960, (Jib..,u

Ii. ..... tt61, _N041riPa4 11 .... 1976, .11.." ....... 1984).
"

.i'-tnu, ha1ara10111t a Z~·...., 1woa4 .PIOtr. aa'U1l1ou.o

4ft1ftd IJ'QI 80\1...,0.__ ••S7a SRJKM as....
rei)Ortecl tel be efteetl•• 1a v ..U warloua gea;1tal .lIlt8O'-

10U (au4e: aQ4 a_ase,. 1919. 'eDkaw..-rull;1 I.' ..... 1j8)}.
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b pat...., .-It ..... tJ'lftetore. ~a ~p witil • "lew

to at.UI:b' '~it.e .ttioMJ 01 _tMio..lo al_ or J.J:a ooaltt.UOD

w1tii .U1bo.~V01 In t.be v ...., 01 oJ.J.lIloal eDdOMu1Ua.

1..U...'.I_... \1M of aaUbiouo. J.a \.be uae.a~, 01

.ealt.a1 WMUoa aad o~ 41..... 111gb' do 110.-..... t.baa

&004 .., .~1I1Dg lbe ..... t.~ clftlt1opHa\ of J'ea1a"-Ua'

e,ra!l18. 1'he aal., of 08.Z'l'jiuB OQ' aatlblotJ.o .~"'''fl't1

, .., "tore 1_, ~I'.tor.. Wl'Tanted. 1ho .".

&1•••il8P8 laolatJ.on 01 U orpa1__ hoIl a few

.1J.81081 eUdoaevlUa __ Mel perto ot anUb1ouo

••••1U..." , .., ti1tb 8D t.ilt..taat.e .1.., fro t1Dci otA 'U1e plt.t.ea

01 lDfeoUOD aDd eell81UY1t, t.o 8aUbJ.otJ.oa.
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alnBW 0' LlTliAfUll

1be.. 1. 00_"• •t .pt....o• .,., ..r ..... lat.Uo•

•• ........u, ...oo.1aMd vitA tu4I l&rfOldioQ ot a' ....

.. eAro.... fDdo••v1Ue '*1. Wtal4 1 to 81., ..

••,Uan 1d.t.b iaer ot 1 ,. eoaoepUoa

(.Io...U. 1911). l' baa 1t11ebe4 -10M do.' t.aat

1at..tloD of toe 1'.pr04.U.,. 01'''' vi\il peeitl.

0 ....111........Ut... \he 110ft )10 , .' ecl .... 01

All"""" "'UUUV .lD ..,u. (A 1II. 1954. JIo _. 1971)•

.rra. aacl O'Benr (1962) o-en:" tat ......'\108 rate 1a

..., hWc1e r ••iaed low aft....1i1"'.t1o. 01' oOllt.ro1 01

.paol110 eead. till 41 at. t,l'bQed VUs to ....p••t1.

*1.ov ... lDt.tJ.ou"•

..... (19") atud1.d tn. 1D01c1.... of dUter.' c _
ot ......lU. 18 110 _... He obeened tba' 91 ..

(8).a") ..r. tue' ••e,r "'1\1.. " ..... (12.~~)

..... _oaci .... eDdOaeu1Ua· 8 <6.,,-) wer. \la1r4

..... _"_"'1Ue. Mar_t.lel (1*') .,.. \bat t.ba

1UIe14_. of pr~, .."'J.Ue 111 IaneU· 1••1....'U. w.
,.,., ~ ••n.

lbO..-a t.beJte an IUtll:roa ..eporta OD ibe 1.1d... 01

ftl"10\18 Utel"t1Ut.7 ooQdJ. tJ.ou 1ft t.bfI _Gllliwed. ••.,U. pop.

laUon of 04 00......\17. tJ:wIr..._ io be peua1\)' ot lAto...t1oa



,
oa tAe 1,oc1deace ot yuiolA8 "11'''' of .....t.r1'.a.. aM

ot.ner BOuta! 10le01.io. 4. to .rapea1ti. OJ"L~nJ._.

liao aDd. loUIsa (t976) r.pol"Wc1 \bat. ~u. lncl4eooe 01

•__.~rlU. 1D .,.o.ob,.....'Ue in AJadbaee Flad.•••• \0

the tuae.' -,0.71 pe.. oe.\ .f \rle 'otal lnterUU', ooDdJ.'10••

1'he pro.iio.. o~ 1.'. 2aC ... Jr4 4.... eD40aeu1\1. 4.

to DO.-.peoU.a.. organ1.. 18 '*ItalQ•• wa_ r • .,or... to ...

1'..pee'1we1l " per oeD'. " per ..a_ slid 1 pOl' ce.' (lao

aM M-'I. 1911). AIleDC pvop htfalo.. PO"' pQltr,.:ral

1.'''\1.00 <51•••> aDd pOei ....tal lQt.Uoll (".1:t)wen

pre...... 1.0 ... ~ elf.... ot .4..'r1U.. Slap 11 Bal.- (19{11)

1'''0J'4.'' tAe 1ao14e•• of oentol t18••'1'1t18 ~l\d lOiozeua

18 00. to be rupeeU..lI '2.7" 9.61 aDd 1.67 per ••,.

the ov.a.u luc1d8l1Oe ot ,.....\1011 ot ))laOqUi 1a Ilr oowe

IIAd ~"'I' uo.-. ""a 8.86 pel' oen' aM t.be .....ag. __

of .t.a ilt1~nlf#r ooaoepUo A ..a .,.. bJ 1.26 t,o 2.6 1Il

ftQe d1.\'t' , a:rOlJ.f" of tJ1e attee," 00. (raD41' J1 aLe 1M1>.

~ 1• .I.~c: of 1AterU11\J ooad1\iOft QI.\8 to 1n.r••Uoua

-~ 1a SUP'll.aU, ueal tiq ...o••b..ed ..'Ue in I'a.r_t.a&a

\lQ8 ,..yo:twd \0 be ".86 pe.r 0'" of U1e total .LDte.r'UU"

ovnQ.i.t,icUO (i\&C 1.1~. 1t8J). fie .t:.f.". etta'" "'t. \be

1uC!d.~o. 01 c.r~101'1e...\r~'1a. Bra8uLar 98£101\18 &ad

~,opbarith.1.te ~¥•• tIl .t'''~~U.dI 27.". 2••'. 2.38 cal 0.66 pel'oe_.
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"porta 08 \WI lD014... ot aeD1hl 1nfeoUoM vitA

epeolal ~.te.r••• t.o .1140..",1\1. 1t1 \.be OI'O.O~;i" .,U.
ot 'erala u. ..otl 111 U '.ra".... ... .lao!... o~ ,..,

tlrMdJ.,. due to loti tal·1At.Uoa 11& ..

oat.tle 01 Kera1a W8 reoQ4e4 \0 6'.14,. , ( 041-

1'1'-'. Q. t976). -tailed l UgaUolI 1.. ft' ..
the 1001 of ftl'lo~ ~UU" _41\10. of oa''le

ill • oro d1.. vue, la "ala r..-l" \ba' p.U1

lAf_U-. to"'" .....17 "." ,. ••, of trbe '&OW W.

u.u\, ooud.1Uou (MIa\bew iia4 ..bood1r1pa4. 1982). -'1ew

ot \l'18 bned1Q1 I'eoo,.. 01 tJle oove of \be bra18 Acr1ou,1'.81

0....,.1'.1_ JUa .... \bON ........t. t,o \be wUt.it1oJ.a1 1DH&l-

..Uoa anowe4~ 7' ..... •f ... _'. tauN 10

....1 \u tbr.. 01' ,(101'. 1.......UG. ba4 __ iateotJ.oa

OJ' oc,t:i4tJ" 0:1' t,t,l,8 pD1W va., (1aiI'. 1901).

b IIOI'Ml INaotor1al fl..... 01 \be ....1. ot lobe aeaalUV

OOlf 18 ...,t, ",1U118 bo&Dla .. t.M _,ural det_ _ baai_

alded br ~ 111\8et ead...... .,..... 1''''a po.'i.WlMd \Oat

_a1" taoterlal oo Uo. Of \be 000... \lvousb

• 4.t.U.. _&local apt i ... aad \bia 1Jl , 1'••u1u ira cae
up1nUoll of ")41 1JU:eoU.,. OI'auJ._ .late 'til. tiM!'''' .-1a&
....ir1i'1. (Art.h_. 197').

or..I1••~ were 0'" ooul4eft4 t.o .. faoult&U"e



.pI'O~'" are _. 80... regtJ.1arll .. pat.uo£_ ... tile

eq.aae de!'U8 eat \be.. '--1. at..." ww.,.'
8DC1~ IUIUIII.. ~1.1Id 1"" 101..U.;)_ ...

btMoae GO..• prewal••t. 4h a1ft •• 01 peou•

..U.Wou.o tnu•• 1n \M Yl ....., 1at"UOD (DaY14

UId AW.tr,- 1917).

Albreen\Ma ('911) .... 111".' to _pbaale V.

iaport-a.- of '.1a11at..U'O of vlU.

1. "''1.. 1118 oplaloA ba4 d.a Mea 8i1p,pOrh4 ., ..,

o~... (14111-. *" Jul., 111l. '1951). Ae4el1 (1956)

I'.por'.d v.-i baotea-i. toIla\ ..... &lItO..,. to M r4l*J.aUYe1l

Danl ' ., .,.. UoaUJ .. 08.. • \&ttLol••'

-- \be ..........1.. 1 ,. '- --11 _br~oal. 4_t.b

01' ..e. $boruca. Daveo. (1910) au,Mcl ..., §MPSlMlftlllt

jktRMlMll.~~~ aM lIdIa
toJ11M4 ... -Jor .leolat-.. ~oa .lot.rUl. oow.

00.:4 oDd UlDn1. (1964) touM __ t. wn.IlOro\n o\iLL~. ot

.111l1M1ltlall.1fMl va. laJeoted 111_ tile Ilt_i.. hona ot teu1e

1'0.01"0 ., t.tl. tJegJ.MlQl of ~ 11lMal pba.. oa' 6 \0 9 daI.

1.... S'..w,ted .1.0 \be aw.UpJ,loaUoD of \tUt orplU._ aad

I'G'Halka, er.td08eu1Ue. t18 f ...~ repOl'\eG '""" t.be IIOI'tu.

di\1 I'll" ol~ eadoMvl\1a hilt t.o be ~JlN' 10 ............. wI.\b

1... D&JIber of ool'pOra 1.....
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IaU (197') 0bta1De41.80la". a.a ••~ 1M&.

D1PAlkf1099iM1 1IU!rI&t&I• .a0M. IWlfiW. !M1IiI1e.._
tID..., P.'. GIld ........W~ trca 6 Gilt of 12

.... of ••VlU. aDd (tl2dMe\rlUa. Ira aa .xba\MIU.,. st.~

.. \ill bIOt.tal flon of 0'"10&1 •• tUI 1ft repea' »r.ecl1q

boyiaN, Kr1a~...tbll1ll. (1974) bol"'" 01'"._1_ • __

•• b8-.o.Qt10~ A9iM JMatlMI £tI, .

JlIUIda lI,a••- lI'w!WMI ..,st••• _
........~ JIt.Ma III.&tlJI. _'IMI

_ ••~..Mella ~ .... ....CHUI'J.pa4

all.. <.76) OOmlUDttd • ".t.riologloal .twll ot a1,8r.l._

-pl•• faooa 26r.~_Wr' au leo18"4 rote... (7), iIJIJIIIlr '

_. (7), !l19'l.A!I!k El.l (4) aD4 !'Ui\I.\9C11Ml (6).

__I. 11 &. (1978) l-.J.at" 811'lteW&'. HI00pla_

•• '-4 1aol11410& IIBUI.t.~~.
11"'1&& aJIC1~ 11'08 • .nloo-ft&laa1 .... 01

I'.,..t ...... oowa. l ..... 11.· 1 (1980) .i._Wi..

BtDMAl.tMu. .IKDMIt ~9U_.~ .p. aa1 .III.lta 'p. traa repea_ breed..

OOV'. _thY ... ronu (1.> 11OlatA4~

~ "'91099••~ Ut1 iMIM NMl4.a
l1'oa OyiM '9.8&1_. Mlol'Obl-.log ~ ...10&1 auo. ,....

r.peat ~.r 00_ v1tA ••.,.,.., abDOnal.a.'1 ot PDiUl

vee' 11.... iMIRtMo...~ ."....... 'KIM-
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~ speo.l.......... IIIArAI. ."M ,.,..,.. laM

~D'''.' .pee"'".~ apae1...~

~~~ 2tJIIIUI. &lWB.lIIfI&lalld
~ .pee1" (Garg 111l.. 1981). .., OplaN \Ua"
•• o11a1oa.1. ln1eoU.uD ai&hot be ....po.......,... tor "'pM.' ....u._•
.. pr..... of aloro" ......dUM '."111" .\be tar .f.t..t

10£ .1a~11,1 ott.b8 'pU'M .. t,.Qe _"'0 d~ \0 alt,eH4

,u,.1. pH.

JIa1& (t982) oMaJ.... IMla'•••.-A •• ~\!w.....

...... • 'PtA..._ won_. _AlrAla&L0a1.l lIIw'2".' 'pe 9

_ 'PI dO~ 'P' boca '1 O. 01 106 (8'.8S~)

p."tIl "'...r..8l'p. Iroar.,..' .......... 00.... D!.I'UbrI. 11 a
(198) ot••1" Ou,\ bM\er101o&loal .t.wdJ ot •..,1• ......,,.1..1

a~U8 tl'Olltl 87 repels' ...Md. a-U W1'alo•• wtiJ.GA ,-tel'"

1eolatee .UGh .. ~J.p909'.~~ 1II.l.

CoUMk!Gurilii .p•• iM1"ibDUUlaI lYO. tutu tJ6U"",M.

~ ~,el'o.;m'Age 01 DOD eporlllaUD« ana ..pU•• MoU1&,

.po.rWAUtC ana ~U" bao1111, IP'- PO'1t.1'f' b&oUl.l dd

ana poet,...". 0000.1 wr. fotDi \0 ... ""p.UYe1l ~,6'. ,'.S1.
7.9' aM JO.6g, Hee• .t.o.. nil.. (1981) ooll4lAC1.eci • bIo\!rto

101510&1 .tudl ..-.lM ....at Wopq _pl•• boa Loyi. "".r_
aM 1aoJA'" iWlldeR".~ SCm...... ,pit....

~a"~....~aDd~. OWJ.. ..
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~1'.tp84 .I11l. ('916) .'wU414 ~•• M. aJD aaU

blot-to a.fuu,tty!" of 1801at. troa tn. lolterWi of ..epee'

_ee4. 00. aad t.be ert10dJ of ill\l'8,,"'1- vee.,..... vi\b

.peel'", attUbJ.oU... ae Mo,u1al1eoJ.a..- wer. , ..Mel

tor .eaelti91'1 to Pealo.LUJ.a, oh'{fpt~.l" CblOnmpbeD.1Ool

uud OIIJMV80;,o11. 6D4 v ....., v1 t.A .,..U.1.O ut.1b.LoU•

....&al'. 1A 8'''' per .e.' .f \be r.,..t w"en 00..191_

wi\&l UDAL. 1.......Uo.. .., fur"'. "ported \bat alIw.~

all ieola'-'- Wi'S •••11i1'9. \0 OQ,.vao1cl1ae. Wi1.11e atJMir

MIMI Via'- w\a11, r••1atau.'i to !;uu,oUlla ~Ild ~tnl,t,0IQ011l•

•t". e&td Mq.l~ enowd aaaJ.a_ •••.1 \1y1" 'kl oulore

apb4tw.oo1• .Ill D.lI& ••"U.iouo ...1'191\1 ' ••t It_ ve.'·
MO\ 0'1 • __\1'1\1. 111 COd v1\b OhlorampUtJn1oo1. lWJ'8lQ'010.

~u.'toItlei.. LeG~oiu aaJ :fltu1cUl..lu prayed. \tl8 t COl....

pheu.Lool V..i£ u:.e ~.'t. • .it'eotin in 1ab1bJ.UIi& tbe iEO\.'ih of

9t.' per OEl'At. uf lbe leolat,•• (81.. !1 ...1911). b oua._

aaUbioQ.aa in tbe1r GtIOI'e,Ja11i& Ol"dtl. of etteotJ.'1•••a ....

~1a (18.6)&), Str.?w.,..... (1'•••>, LedeZ'3l¥O.1a (5~) ..

~a101111ll (29."). Hta'J 1lY !lao (1918) OOBllUD to.. y JlJa.

8.IlUtt1oiS. s.M1 \1'91'I. AI.!1lQ. rSGpoMEt a,~ .r~·..W'8 t ..UU 1..1

ot t06 ~talc•• \11th r1.ret aDd MQOH <l.,?).••••n4o_tJ'1Ua•

.. ..tabU- ot .... aolUttU" Vi If1t~e1:ur't!.cnitt l«I',r.~.1..
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j$\repWUlJlo1n. Maatalo. U aM Pealo.U.U. were reai,GOuyeq

~. 00, 19. 70 ... 18. ._.t.l&h 't.l1e perGeo..- .ur. vi'Yl

11voturQllO.. fel"l'MlolDt Swe,\-.voa. Maat.aloae UaM

Pen1o.1!UP were 95.8, 96.1, 58.'. 100 aM 100 rupect..1••1I.
pefteoto,. OOtiOepU.cD oMa1De4 with tne abo•• veatae•• were)

TO.a. eo.V. 5e.,. 66.6 aM 50.0 ....peoUvoll.

a -.va .....Uvltl at., of 1.1.,.. .trOl/. ;r.~, d_

OO\ffi w1'tb. lfecrI90J.Dt lVJ'tI.8lO..... Q1or"p"eD1oo1, .ta'tiNt ..

aDd. Stl'e~c.f.a baa revealed \ba\ ~. va. uxl- 1U..1\1

of t.ne 1.1a'•• t.o ....,.1a aa4 \be _., .tt..\1... SJt.1iMii\

wae ob~(;l!J w1th t.be .... uUOLoUe (Sbanaa U al- '978).

!bel lur~r r.pOr'ted a rue1¥ neozocle4 leola". of~

rroa • repeat. br••cler oow. vnlotl tlIl4 beooae PI'_a., wi.\U

»8Oli\Vo.la J,l.. Qqt.etJ-ao,o.IJ.ae U'eatMAt,. 1.1Ia8Cl 08 ib8 aaU

blotto .~B~1'1V1" studt.. of ~ 1801.'.8 frca 20 repeat

br••der ~w,.; ;",tid 50 rep.a' bretwu tHl.ffalo••J Awad aDd !Q.

~1".Lr1 "ttOO) ".pol"" ~t. ...... baotierla1 1aoJ.awa ",.re _I'.
"eaaltil'@ to 0l~orbph.D1Oo1. 1VJ"pqola J)JGen.......1u aad

Aap10111iD lIll\ lelul aouaJ. tt... \0 ffoU.Un auljU..£e *'-. lfaI.&

(1982) obWned Met-erlal 1aolaUoA tr0465.05 per oe. ot *"lft
106 pm~~ dl.;,onarpa oolleot-eel fz'oa 90 repeat. "eeae,r eow

aDO 16 re,.' br••,~. a..rIal"... l'..ui.J~'., J ~.:.e record.. all

c'Vtlr:i11 O()U()~l~tJ.OD n.t.. of 72.97 per oeu" 'V trea......\ t4t.A



"
ep..iI1. ut,iWoUO oa All IUIa ....lU• .lQ .'wIl...
me .,.,.·flUW.... 01 leola b ....~..u. atMI.

_pl.. 01 buffalo••••J.U.. " ..-..,01. aM ~0111

vera r.,.Md \0". "'••';:;.'1-..11 87.69 uael16.00 ( .........1

1.111. '.>. ....Mawnl. Ilil. ('''') ••JeeHd leol~'..

tl'Oll "".:riDe 4180ba 01 '80 _va aDd buUaloee MYI.G&

..0084 4_1' v1tia .. uUb1oUo •••1'-1y1\1 ....,

v1\.b ala aaUalerobUl 41'_ .. o~.cl .. Alab••' ..au
\1....." .. Cblonapbealool (I") -114 .... loved t.e "\1'''1011.

(8.,,). !bel t.\b.v reoo..'" ... 01.-.' "QO.pU;~a 1'.'.
<85') 18 'the 11'0_ vee," wi.. JWae18 vitA all ....nll eo•

••pUCD ftM 01 72 put .... .. .eQr••1a& 01"4_ or .tt1e.l

•.., of • ..". v1t.b rMp'" .. Ule 0080.pUOD ra'....tat...

vu. ~_ to be bvaol011... Oblo....pi1.a1oo1. 8v.ptolQo",,,

AlaplollUa eat Geldatiaiola.

ate" .....0t.l8 ..epOne b '&be 11..-.,\.11'. a.._.
'he c:tnelora-'" of u~ 1'................ the ..... alo.......

_'fie aad Abbi" ('911) pob,*, Od tba\ wid..prea4 .. of

..u....,.rial ....... 1•• DO' ...-k..l, deer....... 1 .....

01 _vi.... or lat'.rUl...", It..- l' 1D1p\ ..

• eb1n' ita tJle .';68 of pa\bO, _en.ria. .._, patao-

sealo a'U'a1ne isolat" fJtoa Vltb a'tel'l_ iAtaoUo_

were ., ••aeJ.U," W .?ea1oUU.. Cblor;WVMlo.u_.



av.,•.,... QQwvaQfl1......r s.ue......... vUJ.. ~.,

". u cal......,....oe1 UtI _ ....81. wh101l ....

DO" 11 WMd in eq........ pnou.... :lMJ oplMd ..,

it 18 .~ ~., a ,_'t.loa o~ Uae tu tM NPDI._ •

4fte1op ...i8.",. _1JIR tA_ .... tM•

..., .&80. (,m) la .. _.u" M J1D aaU-

b1oUo 1U.,.1'1 .,., neo.... real ' 8va1. of ...

qa1.., ,...&111.. SVep..,.u, runa,o tal•• u ...

...tn, to .. ".'. 24.'. ".,. )4 6.6 ,. ....

....pee ...,. aJId Bon ('1979) .tuti.. \be .a'1taioUe

1'••1 pat, of patbo...... _\ftia 1801a'" tJroa eull1.al

uMi'i&la'" Pea1oUU. 8,"p""'1" reVHJoliae. CAlo.....

pbeDiHl Jwaao1Ue.. !bel eel , ..,

.f iQe o"aoal_ wen 1U.,. to CblOJl0illl01.. ..., 8 ...

IU.p~ liowft_ __'1.,. ."p8i•• 1Ja 1'81 .

...81.....' to PealoillS. IUId fe lOaa.. aacl loa

('979) ,.ported \bat \b. vi " •• 0' aau \ben,..
U.a1q u..e •• t ... appl__ t • .....1. 1001'_. \be rla

ot "a_'.81oo 01 • .tao"or. 1ft• ..-.a1 ••".rb ••".,.ia ....
••i_le to ott'" ••a.al.. .. ......... ill ..Ubi.'M HII1n-

..........10 patbo..... 1. ,..U.alu~ 1ad1••'"

tiaa' .i 'Mtto.. vau" 18 ••a_a••• v.l4..pHa4. 1to.I'odU.O_II«l

Illl- (,.) .,tI4led ~ blab 1..4t1 01 .....&17•••1a



",.al.... 1Ja lNap A, .. It J (DE,I""'_ ....) ..
Y1l"1•• IUlltetIIl1. All e\HiM fit. t.be 20 11101.....

eanied &tIM'a......Pr. ,. .tLt.ab 1..&1 1'-.1.__.. to 8vep\O-

1lI01.. a~.1.. ae-.re1llt LlYlu.,o.t.a A aid .I1boatM.Yo1..

•• _11 •• 1'..1..... to .....11 r.a,. 41' teue-

O~lol1" .. Cklonapnealeol. ,I, " ....\ red-

eta_ \0 Svep"-I01a aD4~ .., be MdJ.aW4 ..

.... ......1' _cUt,l_ •..,... t. liaR""".
~ .tn1 ('981) .,.ue4 \M &I Ulla.lat,....U ..

of _I i11i•••.., 1a o_bhaU.a aeai.'
a4U-elr.. r ' _ ••&BUye .." 1 111 .., .eM

Hal'4 a1o...w."UOQ pUWJ.\7 \Hh bJ .dlli......

d.M..... AaaJ,DR lI&wa-o ~U. we

upr....._.-1•• \M mq"'_ .t .,..., iadUt ...

••t.a.toau. ve. "~, '7 " ... Mat napeeUye1J. • ..1....

........ • p. \he \vo we. eoUiat.eat1l 1l1ditt.__•

.. _NalUoa of ••1 Ull_ w. _....

..U" .......1..... do.. Ib~"1iL- (198') ia •

......U... e ttull of' GrVC rea1 .I pl_.id ....

.IIIIatdtWI. JIllo~ .." AlP .&.4... of d.r real-

ata" ...._ ... 4 -.... ia aas_l 001••• W&ue

V ••••, '-\41 feVaolOU "''''''8. Co.~_U..

••a1l818 ....eel.. \be, all \M "Mi tr_ ...
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aM "W.U 1.. ,,~ nu..,._ de..ani .a
pl••Su 1 MAl. (1984) oMen" , 1DteoU_

Da'•• •t tile ..tao.... .La 0_ ., .\U -JetI' _bald._ 01

r.pid. apr_a ot aaUla1ou. r ••"'e... .La "'''.r1U popti&laU....•vi. cU..v1tt-Uoa a. JaJ.cil ...ao!".... • f i-pl....... va"'.
1lIr oU.D1oal rMl.'" 1aola"• • f~ II». \0 .,tw-
e.t arO~y. of to ia '"'" bJ 181

workere.

Ill........ leU." (1tI5) .tau.e4 t.na\ .., ••, ...a1

pro .i.. ot pla". »IA. vlUoa \bAt ooapet.a. e.u

111 , ..., ...0Dt. tba" .... no_-.t.aaU.a of ~lolD.

1'8&10- 01 VA pl. vi'- t.be ean-_ aDd pd.z1Dl wi'"

tIM ....... tza'to pl••' 141.....

IttoJrte t.o e.iaBi.c..., ., 1. tAf..Uona. vifJI. cU.~I..'

uU"'•.IIW 8«••• 111 ....104 U'o. &1'0 1.ta YO.__.a
..., 3...... Moe' of Wte wa, no.,....I', bae ft ..

".,~••• _Md.- 1.. ~.... (t948)r.po UIe

......hl QH of ••U U.. ill ._Uq luterUle _we. 2M

".f!oW en.., 01 11l,""'."1.•• MlUa1atnUoD ot 8JlUbloUoe

•• r.,. " (1U1., 111l. ",,). Llad1., (1954) reporte4

~, " of 10 lafa,.'l1. oove eol'lOei'f" wbtNa treated

V1ua tave.t .l.~..U •• 01 ••U ............ tJte <la7 foUovi_

•••1... .t I.ther ...porMd .., .h,..,\OtQO.la ... P81-

oUlla lot ,. \"0 ...,. ftllov.laa .-.1.. bad i-.r••••
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\be oo••lIJ\iOa ..at_ ., ....., wer. Duel to ..... ..,...

(1954) to" ba' tM e•••pUGa nu Da4 ••taaUallJ

upro••• If .uavaatvt..........'"\1oo.f 6 per 0.' A ...

JII01D 01._", .'lbiD ODe to two dale of 1••'_U08. Mol...

(19") to_ ~, th. a'e1M inipUoD with ••--.1,.'1.08 01

Pell1oJ.1lla aDd 4I.iq.. iVep-.,.1a ..... cU..UUe4 w t. af"~

ar\1!lo1a1 1uM£aatloa ..'U" l' ,.. ..., of 00_ vi-.a .....

MulUa U4 1I'nculu _-.1 0101.. a'tala _al. (19sa)

obt.a1A.. .. pv 00" .lIMpU......,. 1•.o11laioa.'l.1J ..mal

".J*l'" .. a'....... lniaa," vi.... 10 111 of r.l'l'-.velJa
alt............t1o.. Iail'allt........ t.hua" wi16 FfJAl.oa.l1& ...

ttvep..,olD ..'Ued " 0\1' of 40 J'.~t.... (Lla."'" i1 .
t959). Wiih (1959) e1a1Mcl ..., iab••wa-lM lntual.CIlot

aq__ aoJ..UCD..t _"0••' (Calo.l__0JI.J,.vulo11ae 

ell... ocaplu) ... of J.8e_ mWJ 18 UeaUD8 .tat.l'm.
oowe d..._ D:i....,..U10 '1,.1.- ht..'loa. Y1gwt 11 11.-

(1959) obHned 1nW'aY'..,~lnul 1••l't8 rechaoed tbe Ilcaber of

{,Iento.it p4tr ooaoepU\)A illl4 aboJ"MAe4 lJlG In".na1 "e"lt."

0&1.111&1" H1nae (1"9) ola1aed 'Uaat 10....sr84. "ul'i. oaa

... 'I'..'ed w1W1.1n':rav;'.Z'J.IIJ8 .uaWlaUon of 3 PenloUUra.

3treptoD.;rola Il1xftw-. U(~_b.1"Uo)...

1:rea••at 01 eJiCloMv1U. with -...1oWl aut,1baot,a,r1al

dztlP nIla pI'Oyed .... t..ae •••1•• eo._p'UQQ nN (80.g~)



.. oMaal" wittl ...U1_ tJ (au.. Ilil. 1976). 1M

o\beJ' 41'. 01 cab01.. .la tJae ... of ••i\ Mi......11.

Ml. (66.7.) Luplt...l"U•• ('7.1.> uu.-a."'l tabl••

("...) •• A..~lll (".,.). ou._ aM .Bra4l., (1976)

,.epol'Wct \bat 1at_01l ot _,.v..,o11,. ..... ,.._,...
l ..Mo1l..... a. be.. __n .. \bat •• lfttitau.. II01dioll

ollll be .44..'. t. aDUMot••W ...,.l.att._ Uo.

\0 pr.... \he poatWltr of F"" •• 1.'eo~"'" 10••

oloo.ep' ·U Ii. (1m> _., of

ounDIA .r.prod.'1•• V8O\ .t.atMU.OD 18 ..'U utulll

villl....... 1bda,.11 Illl.. (1917) to_ iDa, 0_ \0 tAr..

ltluaas.l'.... tat.i•• of Mutalo.. U 01... 'l,.-1ae .lat...

10. U4 ~ed to. all1_1 tt, I • .,.'ltio.t.a1 1._I...u.oa

.. 29 t.o • dale of \he _ ..... of Voa"". Mt.WQ"

Bao (1978) u sa oba.\lye .,., 011 U.e ~r_t.a.lli of 80..

apeeU10 btU. 1a lMIttalo.. vitA fen-.,cla. R1\n-

furaaoGe, Str.p\~o.1.. .Pn1eUUa talc.. U obWIMt

r ..~'l• .,., 80.1. 10.8. 51.'. 66.6 50.0 per 0_' .OIIO.,\-
loa with .hue",..!. inf.l,• • t '&he .,.pee'!"...ttWot.»

tor tl"• .....titj.... ClQe. ..". nil- (1978) 0-.-.1••
86.6 pel' Q4l1R oonceV"1oa in ,..,.., ....... 00..,. 'U'e.'•• vJ.Ul

int,".\l'''~'' .lnt.loa of leOII1el.. t'uftoltyo1n. JI1vot ..

Cblonapb.t\llalcol or t,)tr.p~.,olD oa aA~lb1otlo 1U.1\1

of leol••• 6 \0 24 AoUl"a pe"" 1 1.UOI1. It. haa beea



repol".4 '$bat alov nleu11W lodl_ po1p&v.... ell.i...

tlOae 01 ~ aVa.lll8 of ".1"18 1"..18\8., M 8.UbloU.

(...,. &1 Moe t978, AI• ." .. 11.. 1979). a.JabUtt ('979)

e1a1Md \ba' .. _b1aa'ha ot 1Q101'. (1.1 • .loU ...

14.1 I UlIOO Ill) 8JId _1_ (0.1 I .f eutMlOb.ol ,-0,.1-
glycol 100 111) a4A1.n1.'end 18 1. , ..,. ane. put·

w1UoA .. dr.."l" 18 tM vee oS p....,en.1 'l'.1M
akDl. A .tUlli we 00__'" ., _.eoaalzs aDd oa \be

UN 01 ...o.....l. in.t.-J.ua.f ............. ill tit .....

of eD4oll••1Ue (iul.l aDd Be_I•.,. 1979). III W1MOU1a

9' per. 0•• of 46 lllteoted 00. eo.oi." \i1tb oae lava-

",..1M lr.d'u.e1on ot 200 II« ot Gea\afdoia .. aaau.. 8' pU

••, in t.be Dl_ .t"e ID \be _ .'UIfIr. _.__t 114....

uto_ (.-......,10••t.ncU.01 .. _,"t..'ba••"d.) "'fe • 00..

••pUO. Nt. 01 oall 19 pel' .....

'....'_..,.1.... 11&- (198') vee'" 180 'tltt~o. aM

eOW8 IUW~ ....tl4 'OD•••""\1'.1.\1.. witb St..r.~01At

AaplaUli.. re'N810U-. 88...aeJ.D, Clllo ,uQieol ...

"vaoia aftv ..'lltioUe ..U1U'f"'Q , obUl* aD

o"Grall ea••pUoa nt'. of 71 ,. !'be bJ..gues' ,pe•••t-

a•• 008001'$100 ot 88 pel' 0 ••' ,.. ••UiDed 18 ...1. ". __

w1\.b Cove t. r.~11•• Cl4101'_f~ea1eo1•

..r.p.oat.)' AapJ.o.tlU. aa4 noo.ut ....peoUye.Q



eono.pu.o. N'. 01 17.78t 68.75. ".54 ".14 ,. ••f. •

......,,1 !! fA.,. (198J) "".-4" nU •••p,""OO

rat.e .f 16 pU' ••, .la a.u ...,ta1o.. att..,. vitb

......11at..u.o. ~. wu. 'V.., .. w.lVl lMslo1D or

Ge.......1a .... Oil .autd.ou. ...a1U.1\1 ot t.ol.....le., ins.I_Uoo 1... lnlu.loaa ot ~111""Mel

au.p\oIVeia. h..-l f • loU. aM _t.alo.. U 1Ia repea,

"'de ooV8:rnu1'" 1•• OOaoep'loA ..,. of 47.0, 44.'

... ,.,.8 pU ..., ....peeUftll (..,. !.\ !!-. ,",). OM

(tt84) oJ..S." \bat a'....... nub (vita .'.1'118 pbJe1olo

alO8lNJ.1- •• POri alpba JIll ) ... • ft..U.,. 1..., ..

11GB l' od 01 20 r.peat. ...... _ ..... (t98t)

olaiM4 \bat e1\be1' wall .1aUcllot locU.. "po..&1_

lod..... 01' a oodu.Uoa of Pn.1MPeD1011118 dill au.p'o-
.,0.1.. el.\lp.'l8" W_d aIM.. , to 6 aN 1DHalat.-

10u J,impWoW4 ooaoe.pUoa ...t.. 1....~., eo.-. A

J'11&tiGf' oonoeptloii "t. of 77 ,.. .., oou14 • 0 .....1..

vitb 109a. tat.1... of ~la aulpuat.. ~ v1\b

~ ...to•• ' •• table" (lQ.... .11 .... 1984) •

• tM !!~. (1980) e\laUC ,bat OpeoDiaaUoD reqtd.:r.

1Jua•.,.pobUIM UId ...... eoapl_' .... t_" ••••Ual

.... at,..U.. OI)80D1..~loD t. _laW.. t,be _Da1 b-.o

......... 01 ."ural deteu1W .....1_ of \be"'. 2hie
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we t\iJ't.ber ooati.... '" ....., (1984> Vl.lO ",UN " .-r.O. o£ 21 lluna au.. v1ta la"'u.,.tae 1at.loD ot ........

..Uora 0' ..11.... J.,. ova pl••••

Oeo.-£1" Alll.. (1980) 01-1... o1ial.oa1 reo"..,. of 9'

pM' ••at ot oaroue 81lC1o••vlU V_Mel wi•• --...-

..Uoo ., \&l.va anor' 0 ". A ....0 ••'"

ra". ot 61 per ••At. _It olai.4 tn. \I'eataen .f ......,-

1'1\1. wilD [Jvo.,.'•• povef'll .,...edJ.o eobo1 (ru~. 1981).

'-...... aDd o,eakuao'f (198) ...po"" \la, Do l1 Ul.

(~DAal) trca "'- b_......... ba4 aa IU.U.

••'101l 00 OsOf.erl••••oo.la"." vi'Ul lanl_ .ado..U1U.. '!b.,
fur\.beI' reporMd blab 1' , Pt. aDfl oollOep\1aaot bo..l_

....." ..."". __ w vi\ll 48 bO'iI"G oul'....f .I!!!lw.

II&YII. 1In.l.»a 12 a w9 '-ol,.l'la. Iowan'" 11 M.. (1984)

olaSMd $Pat. dJ)TA-Vi. alp' h • ...,\11 a4J"" tor ,1'.......
of """'1. 101"",",00 ln \be ..... '

1ieo_U, toe .. of PO., alpba 1n th. V____ ot

.AdoaetriUa 1n OOWtf baa .....'ieaptecl b1 ...qal 1rrnaU

pt.on (le.eo., 19T1. Couleon. t918, Zuber, 1980. tIaoUo..

1981, ZU-.k1 Ii 11.. 1981, u-aut aad Zu.bel', 1982). • o.lt!

..'10. ot proeta&laDll1a aad aaUtd.oUo we report,H +
a'lpw1ol" '....1' proe.&1.D4ln " alo.. (LeUl1.. tm.
a... aDd hb... 1982). Cova lIdUl v1U8 .., an



•

2'

.\U.l ozolJ.uc .., alae ,1\ 1'''' pJ'oetqlaa4.I.Ja ".,-

."'. d•• ebo......... a ",. t4ta •• \Ilt.J.aaM t._Uoa

01 lICre ••u. "-,0" anos-' t.'enal. 2b,1••'ur-
. ali, -.1,. ta ... fn4'*" gpo... 01 \be .....trW

," al ••~ " ..~_ (OolUMDt 1978)•

...... C1t6O) ....,. , ."\1'0". 1••.tt.u. '0
.0Wl'''' to' eXt...l-atlJ pro4.ees t.rlt,1.. c.....
fona 01.00....-1 .......... __ tOl' ul\l. 1..1...

•••, .... alo. o. ia _"_Uoa v1tA ox,\oOln (.t.a1 1919•

...,aian 111l. 1981) Iau-uoalu 1I'1J..'10 III 0.1 .i.ava

\I"riM ilntutOIl of a••VOICe_ ••••• r.poJlt" to be llMt'1I1•
1. \be ,",,'-a' o~ .adoa.v1Ua d\,l.... 1'" au.IJJ.a'Ullc

.~ten oa t.ll. l1t... <lie_'•• ".,,). 'UDJto (1m) 0'
t485 o"t at 24lO oe. (61;;') vl1b .....\.1'1\1. IitJ ••1nd.

00.... 01 .'11•••,"1(;!0 .. " ..)aad o.x,\o4I1. (, \0 , 111)

OD &1,.,." dale.



j{f1.tetif1.LJ li.n.d AtetIzorh



w ,.. 00...... neueI'.....V&Clt .. 'UM arUI'lo1al

.lu-....d.Da _be .'Ia4tA.. .. the Jieper••D' ot A.iMl

a.pncl.UOD 4ur1_ Ule pe_1M 01 .,....., (198t-85) were

'b.I'O~~ ......4 M 1.,.... • , ol1&1.oal

e.....t.tl'Ue. OM b.w,,, 311d ., ONaattr_ 00""-"

aelter. td.\b e. b.l.~q of uo tu1

1t.\IURu_tiolWt aDd w.1t.h ollat.oal. "14••• ot enclo• .,UlU.

fGl'lled Ule _terial t.~ ttl. atudJ. the ••lected a41l.il8la

were l',,~ a110'"" to two lP'O\lpe aDd 11..0 \he roUov.LQI

treatae4t.

treaaq\ Orc ..p.1. dO 8AI"le wee .1.,•• 10'"'1....1.
adJatnle\ftUo Q of 250 q of Oea'\allloJ.a

lJa " III aaUUed wat.a.

:rna... Qroap II. N a.I_1..... &l"- lnvav.hri_
ada1w\ftUoo ot 250 .. 01 aeaMaJ.e1.
aDd to II« 01 :.JWbo8suol 1. 25 aJ.
u.,uu••,••

fL'te anJ..IIal. 1£1 ~ .a~i"nal srou.;;> 1 ft_ .11 wen

&1...8 tUMa " ..p.U.. V ••\MII\ 4t&rlll1 tile ..... Mat. 1\*1.

anlM18 Vbic,tl were ooapl ll h .. of 1nt.'!o11 bI \'- au'

heat wore 1_8&1_,". li- , eo~i.Wt.U. wee re};,..tad 1.

\be ~.ut of t.,i". IUl1&nale .t,11 tbe o••'rual allOus •• uno!d

of ••0p...-w.••'1 dJ.a01U&l'ce aud t.bea the, vere 1......' ••
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Pe,.ea1aM••~,'1onwe VO...... 0""' buM 011 boul

90 daI. 8OftIIIJJ'nant ...h 3IId ..,.-1 p.r.B.'" "",l1'108UO.

ot 1"8D~ ..l-Mel ••a_1.. Ibe eoUeot.ed daM were

tabiWl.... aJW ••11." (....... aDd Co...., 1961).

UlCiae 41........ _,.. ool1..'ed ".pUoalq before

a<ualD1•••UOQ of ~. g • .r._ " ••".1. vitb o11a.Loal

eDdoltet.r.t'1a, _,.. • epee1a.1 ltt.pII, uav..., (fobo. 1.\ 11
1980). ...,...181 iaolaUe. __~ ~ tAe cU8oaarl_

aDd 10 lwei lde.'lfloaU.ca 01 tbe leola...... ou..ie.

od .., 0..,..1*'00..... ("0-, 1914). S.aa1UY1\l ot

the laoJAt.ea '0 QeaMalo.1Bt 8epuu, Aap,lc1111a, Xen8lQ'01n

... Chlornlllpheo1ool •• OUTi. 014 ....\an..... prOOetlu.l"M

(Or........ .Il AL- 1975).



llejuLtj



iieaiJl \6 01' iay•• \lg8 t,108 08 th. lnoldeno. of .nc1o

••v i t1u aad .ff.t. ot ueauaea\ of emloaeulU. vi th.
a.......oU1 alflOQ4t or a OOllD1MUoQ of GeD\aa101n w.lth

aUlbo••Vol U'e pr•••aHG 1n table I to VII.

Out. of tJ1. 8"2 uo••bre4 oowe a. n.llel" .ub~"hd

t.o 4et.aUc<l oUo1eog_eoolo8loal _1.''''00, eo7 (9.66.>

were fo~ \0 .. alfeo'kcl w1\b olJ.D1oal .DIoaet.r1U.

(~.I).

It. 410t&14 be .... tnfA ..Ill. 11 \bat Ol.l' of \1l8 a6

o.roaalb'e4. 00.,. .Dd lleit.,. tI'.'" vitil OM \0 ",wo ave
\11e,.1_ W ....l0. of Outaalo1a aDlI weal.,,, 1a \be .u.'-

.e"UHt beat. oall 55 (6,.",,) 414 ., r.'... &0 Hn....

• f1." N,agl. arUflo1a1 l ......UOD. Aaona 84 a.'-l_

.1Gb. 1'••1... a oOllw..Uoa ot GeDaaioia aDd 5Ulbo••vol

54 ·(64.2I~) did 110' r.t~ t.o .lee. CoasoepUoQ ,.

baaed Oil 90 4a¥- D08 r,:-'~ ut 1'8OO1"4e. \0 0'.95

pel' .... in &l'oUtg,-l .. ap1an 64.28 pol' ..., in poap 11.
"\

!be oo_pUon baaed ora "tal pre..., ftl'ltlcaUoa 1Ia

p'oap I -. II wre r••yee1.1••11 56••' aal 40.90 per 0.'.
AJIal.v81. ot clau rftMl.ecl \bat ~. ..... DO elp1f1oaa,, .

41ft .,. 111 GOOO.pUOD r .... M~"". ,"apl .1tJwl' baee4

,ja DOll tuna raw or aotWll pr , 11106\.&.0. 1M

...........bel" of Qa.J8 be1.._ , aad oo••pUoo
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1a ,roap 1 (26.11 -78) 414 DO" dift. .....DUloarat1)' froe

'aat of ~lrOup II (22.28 ~.).

!be "erall oonoeptlol'l ra'" wi \h \WO OJ' mole 1Aaea1a-

a ~1oQ 041"4 011 90 daJ. 11011 );'1;;'•• rat. wae record." \0 be

80.2' p. oea't 1ft goup 1 •• egal., 80.94 pltl' oen\ .... V1e

poap II ao1maJ.a (Table Ill). 'DUt 00..ep\100 ....d OD ao'liBl

pregmllOl ••1'1£108\.100 1n group' 1 .at 11 V4Jre l'uI*tUveq

72.58 ,... a.. a. ".6' pel' Oen'_ 1bel'e .. DO .....,1Mai

cl1Ite...,," .\n oorlOepU.oo rat. bet.V4t.. ,"tlpa e1 t.ner 'baa. 00

Doll 1'~'\U'It rat. OJ' ",\MIl pl'e..~ .,.11'1081..100. WtUJ.. \be

n_bft of lneea1.'lvra per OOno"pUOD 1n ero~p I 1.91,

\CUlt of 8I"fh"P. II ..._ reooNecl ~ "2.39. I'i.le .v ~

of 48.78 _1."" \nata., Ud OO_epUOIl in PO"";;; 1 ("."

..,.) .... DO't 41tt.. a1plt10aatq tn. .., ot ",Gap 11

(".11 .,.).

l' 00.J.14 be' •••n treM .bl. IV \DB, N.llgl. 11lVa"Ul'1he

1nt un ot iD q••, .t.noealMUoD ult..cl

79.16" pel' oeat. oo••,'10D ra, 4 011 90 dQa I'lOIi ra'...
,

...,.( 66 o. ot 83) tIIb.ll. 40.. lauat.\\eJ'lD8 lntQ8.l.m or
ttn. *&11' r..ul'.4 111 100 per •••, ."••,\1ou (, 0 ..\ ot ,).

tb... ,.. DO alPit1o.., ditt••DOe 1n oo••p'lotl "\.....

OD DOa 1"'.1.18". rat. betveea tne auo,._ \wo .\&It gl'Ol.lpa. !be

oonoepUon .aed on aotual preer.,flallOl " ..1t108U08 W88 .....peo'
1..811 11.18 per 0'" and 100 pel" oe.t., ~UOu allJO 41. 110\



dJ.tter 81cn1tlCJall~ betw... POl.1pe. 1be .VUap 1l$AM1'

01' 4fAjtl ...1,..... U-tUlt.lneat. hAW. 001lO81'\10n 18 at.&b croQp I

('5.J6 ~.) 41. not. alao difter .1gQ1tioautly from \hat

or dub i-crOu.') Ii ('5.00 day.).

P,'tZ'Qilf"tl of data pr•••a'.d 1n tabla ''/ woi.&ld rev-.l

'tla' WQ(}_ 79 0r08ao;ced OGW8 and a.iter. l"eoe1"fmg one

1nUaal,.e~il1(: lnt'W41oQ 0,1 • ooab1DaUonof (i-en\Wliola a.

~tl1'bo.e'l'ol aUd J.uaaJ.DB'e" It.i ue .~••q"'Il' c~••" 01Ul

66 414 not. r8t.urn \0 .enloe. wUe SilO" 5 an1r_la 'lilhi0h

reo_!"fee double 1ntrau.t.erlne i»1'u.alf:lu of \he dr~ oA17 .,

cU.4 DOt. retW'A '0 .arvlce. lhe oonHp\lon rea". baaed on

'IJ daIs Aun ret.urn rate fAI8 recorded to be 83.54 per oen'

1. tJ1e 1'ontel' •• age11." 60.00 pel' oeD' in tue lat\t:J'. me
oOdO.pUon Due" on act.ual, p.r.~na_~ ".rltlGat,1oll 10 ....

two •• p'ChlfJ8 ~.r. r ..peot,lftlr 64." per ooat. alMl 60.00

pel' OeD'_ 114. '9arlatlon , to~ to be a1p.1flcaat

sttttiat.J.oalll.lbe Of dale .'~A veat-

ment. aad o\:rlOepUon 1n 8@ p'OtAp 1 (29.80 4ala) 41.4 801, al..

dittor s1ftnU'~~DtJ.l trOll tDa" of •• £(I"O'lp 11 (42.00 dale).

iUtJ.8t.1teal 1lea1Ja18 "1. rfteale4 'l.' f;:lere DO e1&Dl-

t10.. dJ.tterenoe MtweeD 'be plI1.n4 •• "0&&;.;. 1Ae

, ...trlent. gou.p 1 .. 11 v1\b reap'" \0 'ne etteo' 01

a_t»er or lDVatltv1rae adalai...u.o_ 011 \he ~oeatap

ooUOepUCHJ. A"VDS. lllabel' of daI. troa vee..." w
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oonoept.l011 dJ.4 ., 81.. tilfsl' 81iQi.tloa&l\l.J .'v...

gJ"o~p8 (table V).

~t..t 01' ;:er1tt¥ Oil tb. OODGepU"n r ..eale4 tba\ 90

dal. 808 rttf,...a'D rat\:» in il..G aWl ....lJ.pII M1f. Ui) tap'"

)rd oal..11tg (tlpk 0'> altd abo... '" oalvlaaa (abo... C'> 01

goup I "-1'. l"€specUye1l 86.66, 17.58 aad 69.23 per ...,

u agal1"lD'f, the J)8I'Oeo"8. GOl1O.pUGa •••4 on 80'* pre

SPDOl of 80.00, 70." aod 6'.6, 1. "-h.. r ••peou... 8Gb

&'1"0.. '1horiJ we DO a1gaU.tioaat. tittero•• 1. eo••pUon

r.'••""t.U81' on _0 ret,ura rai. or .a 8Ot.uaJ. pl'.~ ...1

tloat.1on e.twe.. au.b 8l'0UP8 due \0 puo1Q. In••""MBe
IlWItuU' of LIw....Uoi"l yOl' our;olllpUon La t.bo I'lIsp80t,1ve

pe'l.plI ,*e 1.50, 1.90 ~ud 1.'12 wb.1oh Ml80 did not. cU.!f.

aJ.enU1o-Ul. ~iJI1larl1 1..0. a...,.ap mil"'." of cla,J. flo.
To

t.r.a~ru t,o ooracep\!oo 1n ......u.p B "'.50 ~.) u.pM 0;1

(36.60 dIl:iS)a.nd aboY, C'<29.1t dale) 4.14 DOt alao 41ft.

a1gn1t1o~tl.V ('htblo VI).

tbe ..~.nt,aa. ot OO....'UOA baHCl OD 90 dal. ...

1'0''''I"1l 1n the t.;;.,tee .~o;).pe or gJ.'o...p 11 wer. l'"epeoU"e1;r

78.51, 80.10. 84.61. a1al11ar1J pel'O.nt.d~e OOQOflliUoa baM4

OR aot.lZpJ,. 1n:-s;;n.t':tCC:i' '9uifioa\lcll ve.r~ 66.66. 5~.25 'did 75.00

rce, eCU"el~". t;tat1stlcal &tAel:KG Q14 DO' reve&J. aav
c.lgall'1.caut. ditter-=e 111 00••pt1011 ra\. bet.w••a ..... 1I'OU0P8



botb oa IIOD re\tiftl raM wad _0\-.1 pr.C.UJ8I 'fv1floaUoa.

wi.J.le \ .. ~e 0 ........._bel' ot art1tlc:1al 1......Uou pel'

oonoep\ioa 18 tb4t , aub srou~ vere 2.00, 2.56 aad 2.66. tJwt

."erase a_bel 01 da.Ya troll , .......t \0 oono.~;\loa _I'.
".50, :(1.50 and 40." r ••peotl'fel7. 8~\1tiUoa1 -1381.

414 DO' rneal aA1 slg&lit10~.\ 4111.8" be'we.. ""....

ar0l.1p8 wi.~i r"t-' t.o 'I:••"..as. a_bar ot dala fl'. veat;

•••\ '0 o('ulOGp\1oa. 1'J:le e_l1a.ie &1. 1'U9-.lea \i*\ \be

'"1'1.'10. 4:J.e 'k) }'&l'1\1 Ola tAe oO".pU-OD ra\• ..u.. 80\ clUtv

e1,DifiOelnUl 11l bo\h ~ C"t.lpe aII4 aJ..o Nt,.,... u:a.e grou.pa

(table '111) •

• 8~ t,a ot 'ttL'},. 1aolaUOD of t..be oaWJaU.,. o:rg~D1_ aau

t.Ae aatlW.o\1c .".1il'91...,. pat..,.".. tAre ;trl3•••e4 10 \able 'Ill

'0 .11.

wele !IilW.P.!'ll4M (Of),~(24~)t iUwicUJ'MI (t2~)

iMII6I~~9". (20'~)t JIIi.Ua (4i,)• .DlI1!yt!UI. (8·~).

~(4f~). (1'.>' lM""'6Ura (4.) u4

!k!~ (4') (:ilIbl9 nIl a. X).

~iJolllt.• .ll cf 1f-9tCtAlWI. were PDait1ve ~(J (..iiD\IUJJ.Olll

(1CK) ). Uevtran (SO,t>. C.~lo:r_pUen.i.eal C;o;D '.Ild l/Gt.rao~·oUl:lAt

(50j!) bu.t 'ALe ·t.G~~ roal.titant ",0 ,\tliF,iul1.i.J.n \)f.1g. 1).



1,·:eD1'&al lDteoUona by t.t.....'mkHbdI. .. 66.66 per ...u,

or t.n. O#'H~~J'11.. tilere ••nelU.. \0 tbe UUw..ot10. •

peroutat!t- of 80081\iv1" of~ \0 both 5ePV811

BDd I·.V!\.~OU(14t were 16.66 per oeat, wb.U.e all tJ:le 8va1n.

t:ere retll;:;tar4 '0 AmJ'J.ol111n 8. Cblorarjlen1oo1 (11g. 2).

AmoDe t .... ~~~.2!!1'- 1."latea eo '.>,er .fln\ were ••Da1U...

to ~•.',tl'U. 'f4~ •••it!..1', of ~Wlt!.~laola\8_ t.o

Oeat.am1op, Ci..LOl'*~'J)%}ea1oo1 alld wuaoyo11ne waa touad t.o be

eqaal <60,;). Aap1oUlll1 •• ert'eo\1... oD11 111 20 perl' oea'

o! 'b.e _sos. ~~ .peel. leo16lwG ~ro. oa8 01 the

oa6ea \10$ ul\IIJG1 l..1•• to all tU. aoU blot.l0ft ...t.••'.. 1:JOtb

LU~~ uGd fls ''''a2RA9W. 18Qla t.e4 !roa t.,~. ol1A1oa1

_t,eriLL. wore tot.alll 1'••18\8.' '0 a.U. iJle ; flllt,1.b1ot1••

( "1g. 4 j. ,).

Ou" o! tne .tly. 8ratibiot1oa used 0lU#' Geatam101a Vd.

toWld to :)6." efl'eoU.,. ~505&) apJ...,~ etraln

6asc-01t,M'U ;..1tl;. tnLs OOQU.it.i.~1I1. Sepu-tul ao4 "oatam!o18

we,re e,..~lly (66.66~) .tteoUyO apln11t If!!r••• 1aolat,ec1

IttdJ.l~ ... 'l1or&'n,~".D1oo1t T."!'ao~U. end AalplollUll ~er.

iae.ttec~lv. (li,._ ,). W.:1J.le~ wa eent.ilt.1".

(100 'I) • aiL tUlclbL.: Uos exoilp' Aap1o,111i.n. ~1.ur,SHt!9"~.l.

llU,CW4tJ r~il;...i U"j.j,,y (100~) \0 Cnj.o.raaapb.eu1ool. ~.pt1:an aad

i~"YtllQiu.



"
Out oi~uo 2~ ..... 60 poW 08D" ClOw.l4 oe ,r.t.eu

\Ii1U~ GeDt.A:l101n.Xue oibe' a4t.1b1ot1_ itl tb- oruu of

d.ol'ea• .i.~ .11"101eool wet. :.1ept..JOan (44~)t CAlorq~a10()1

(2Ci:'). t.$Uaoj011Uff \26~) aad AIlp1cUUJl (8%) (1&olen).





Table I.

Total .~ (J£
00\18 .DII1'"

So. at __ a1'tee\e4 wltb
o.UAioal eDCio••t.r.1 tJ..

J1eI'O.....g. of
luoltl.,..



fable 11. CGUCepUOD rate of 00.,. tree,*, w1 t.u GeDuuo1a aad GelR8a1oJD v1'Ul 8t.ll~••\rol
vlth a1DB1. 1_.1..Uoa.

a .......
grOt1p.

lio. o~ covel
h.e.1t._
laaea1na\e4
at&er u-t
...t.

No. vb1on.
414 DOt,
re'U'a t.o
8en1..

IWoed-
a.. 00:10'
pUo. "a.d
01190~
AeD r.'~.1'8"

eo"'pUOIl be••• o. ao'tuaJ.. • ..-race
pr8gnaas.t "l'lt1oat.lo8 .....r of
-_...-------------- ~. tr_
Bo-Jellov- Jio. ~ JlU-o v ......
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oODO.pt1v~ in sub croup 2 (42.00 dale> 'WBD ap;:o&.renUl aore

lhaa that. 'ot aub ll"Our, 1 (29.80 claye) "eDtbo~... there va.

IlO ftr1at' J'l betwell t.be 8@ tlrou;_ on eutlstloaJ. a~818.

1he .'lldl &lao rnealeu ~" pu-1\l of t.be aaLmal.

veated ~ci Dot 1u11l.4e.e ~ etteoUve..e•• ot u.aian" wJ.$h

r.apee' t.o 0000.p1.10.. pCoeat.aee••.,.raC8 __bel' of 1naea1.

aUou pol'oonoap'tlQft aDd n .......aMI' ot' \1a~. trom uea".

t.o CODc.p~on .1D botll t.ne veataea\ arO'lp.. H.olrMf$", tn.

oonoeI>'tl~'Jl rate ot :.lfen treated wl~l (,~Dt-.1Olla (60;i?) Yaa

appa.r.utl~ fl1~;ber thaD tno•• of t(le ot.t:ler t\lO 8\,lb gr0l11'8. tio

a180 ttit! ",era•• a_bel' of iue.l..tlcll per oOr.aoepUCUl (1.5)

.,.. auoh loweT tt:.an 'ttloae nt ton. otbel' 8"lb groupe poadbll 011

aooount 01 a lIOre ,,*tfec.leat .'ural derenee Moham._ 1n

n.lter ".n 111 pare. oow.. C1codaaa aDd GlIlJlaa ('975)

augg••'ed f.l;i3t .... baoterioidal anUbiot1os pl'obablJ re'aIJ11'.

the adJ"-' ncu,.1\1 ot 0811"1181' aad lu.oral clet_.eti \0

dJ.tJpose o.t baoter1a.



i.i_f1~.ou.g.u 'he..e aN "porU \llat adolUOI1 efoe8'ro...

1n tot" .1.utr.u.,...l. aaUblot1o J.Dtu1o.. .-aDO•• \be etteo'1

........ olve••••\ (lla..... t96O, _1., aDd Heu....;,. 191$1>

" ••e .I'MlJltit; ot \[18 pre..n e\Qd1 ., DOt. 1eDel 8\li::por' to t.tU.a

v1.v.

The "cter1al isolate. obtalDed f'I'_ "ter1att di80.....",

of 25 oal1_e cf 011010u cudometr1\.l.. were~ (6f';),

:mKgQ!~r~.'rJ..a (24r >. l)1Iw40IRH (12.~;), ~)fcll£>i'~1992Q9\i1 (20~).

~ ~4<). ai1f!Jle.w.i (0;.), A2)1~bes~ (4 ).

~'94:rpgP9', (12)1>.~(4~) i!iad. ~!tlIIl\ib5Ui)UJJiI (4 ).

'rhe _Jor~t~' or the 1£1Olat.e$ 1n tne q;AJrIlPI!i91'rvH, e.rol.1p

a1,,:f:t '''':l~. baeD p.lOket1 up OJ thO nn1male lnto the yag1Da

tl'l.1"O:..iBl~. def30'tive Wg1Dil .pn1AOt8J' trOtl11 tta Da~u.ral eD't'1z

omeat. .$u.beequ.entll tn.lO. OI'guD1sra.a algbt ....ave ga1z:aed aOCtJ"

lute t.he "'t.~rW!t ~. aaoend1ng lnfeo'tlcn caualQg endoa.'riU••

r.ue pot~o~n of baotftrt~l laola:'•• 18 .Wlar to that r_por""

bl eerlieJ\ worKers <Hall', t9.". E'rl.~\U"tq11 .... 1974.

Pat~u 111~. 1982,Derunrl 11 ... 198'). BeDS!'!"!" at.udl

oft.ne VQ10ue leolat•• to Amr1cl111D. r.iraoJo111W. t.:illol"__

pneDiQol,.,;epu8a and GeDt.8I.I101D revealed \.uattti.le.te wa.
l18a11a. 8~1I.fJ1tJ.Yl" (~) ~ GeDt.aIi1011l. l'Le ott,.. furUb1o\1olll

10 til. d.~reaol.. ord..~r of .ttiol••, were s.pt.rall (441'),

CblorM ~niool (2_>, x.'rac,ollue (2.> 8Dd Aaplclll1.D (8").
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rn. hlB'i .oerO.akp ot r ••J.bWIR av.l,.. t.o AIlpioUU. (!i2~>'

:e'raoyol.loe (72~) aad ~u.o,..pueQ1OO1 (72S) ai.8ii'tr " on

aOOOL8lt. oj)' tbe tao' \tla, '&b... aaUb1oU•• an be1Qg .X1....

81"811 u.Gtd ill Ve'er1.,.,. 011a1ea1 ~'1.e.

CUa(oal reooyeJly of elldMe'r1U. was obt.a1DeU wi "".. OM

\0 \1110 lnt.rav.MrJ.ne lQtusioo8 of 250 fig of Gen'-1010 810ae

or Gea\8ll401a oUlbveaUol eoab1aaUOA. Morea"er J.neea1.__

lOll ot ~ .f'.'&oed 00,.. at't. \1'..\IIe., wJ.\b tAD'-101n

I'••ul '&oed. .lin at! 0••1'&11 oo.epu'oD. rate ot 72.58 per oeDt, vi t.n

1.9' l.~D8UoQ per oono8pt.101l. lb...erase __-.1' ot ~8

fr08 '&or•••eat. \0 GODoepUoD •• to «m4 t.o08 "." 4::"18 W&l.io..~

ia 1... 'WaD 2 0101e pulod.e. Beaoe l' oaA be ooD01&Mied

\bat GQt4a10.1D 250 ag aloae 01' 1. ooabiAftUon \Ji1t.n 10 .. of

~"..tI\ol vUl 0. aD .,t.U.,. u .....t tor oUruoa!

en40aetrlUa 10 OZO086bred oat.U••



---c-----=-------c-=:-:::---=~===_~ ~_~__ _ . ~ ~ __ ~_ ~



1he $bJeO\.a.•• of \ti. pr••••, .'\1Q was '&0 a.~_ \.be

eftioaoy of OUtaai010 01' aea......o1D 8'11•••\1'01 00II01_'

10D 10 Ue ,"."D' ot oUaloal eDClOlleV1Ua. 08.......01.

vaa ono..n 011 eooount of tae tao, \1)81, 1\ 18 a broad apee'·

..&8 anU_toUo wltl" de.p pe-DevaUOD Vi:i.J.oa 18 DO\ ...tea.

.eq ... 1D V.,...lGa", 011n1oal PJ-••Uoe. BIIO\erW

1.ol..t1o~ of .tJ;;.e uter1.. 41 10 J..,el 148at1-

1:10.\10001 t.ue 1l1Olat.es aDd 1'lV1'7 of 'the 1eo18'" '0.--all '18M aDt.1bJ.ot1" 1aol,.1.. 0.8\881010 were ....1'1..

o",t to ttnrok' lJ.gt.\ oa tne J18""'. of 101..'100 ... -..1'1

.1\1 of QrgaD.i._.

cae bUDd.red aDd ."''''1 ol'Oa... 00,.,. aa4 heUe.... ,.,1 tJ1

n.l.W~ ot .r.aOl'. t.b.aa t.br....ueo..~t~ 1118-.1.Uo_ aacl

ol1a1oaJ. "Ideo•• of .Dd••viU. vue 1'8....13 allot,"

1n14 two !t.reatmaa.t g0'4.. Oretap I ooapri"'J.~ of 86 .....

wen adlu~.\Ue4 250 Il& ae......oiD 113 25 a1 dlaUUed wahl'

1nUaate"!ine. S.i&lluq 84 ardul. beloDa1Jl1l to 1l'01ol}' 11

were adml~l.tend oeata&1ola (~ ..>aWboeat.rol (10 III)

ooabtDaUoo 1n 2' a1 dJ.aUUN. va'.. lbo•• 00"- W1Uoh

.bowed ol"a1oal reoo• ..., ".lUI. aJ.aale 1atua1oD wer. 1ma_l.'ed

1. the fH..pOOed1D1J n.'. 111 \be ....., ot "the alli.d.• a Hoor14

iava'ltel"J._ lQf'U81oD ... 81••• aDd '&be7 we:re .t.nMa1..,"

oall aftet total ollD.i.oal 1'......,. hh.Ue 62 0"'' 01 86



-- (12.09~> 1........., "OUp 1 wer. followed up tu

pr.gu_l' .....111_Uo.. oaq .. ou.' 01 84 ('2.~> were

...r1t1ed tor P"8WlDl, 1& ....u.p 11. a. de. were .....

Ill" and .aal,M4.

Ut.l'1ne d.180aMrp ta-• ., oa_ wee'••~ raadoa tr_

bo\.b. ttl. 1'I'0\1p8 vu. ow.'QN4 aDd £8MI'10 1..,.1 ld••Un

c8t10n ot the i$claM.....iM o~ b, .~DiIart proo_.Yr••

1••4d1U~Oe ....1'1..1" of i ..la'.. 110 Aap101J.Ua, rev..

•,011., OoJ.orupnen1oo1. 8epUala aac1 €JeD~ola va. aleo

oaz"l'ieci 0,",'.

Aliens t»52 cow aDd n81fera ....10.4 1n \be A.I. oe.tre

dt.&l'1Dl~ tJ~ peri.od ot atudJ tM17 (9.66.> welre found t.o De

~teo'" wittl ollaioal .Ddoa....1ua.

1he ~O.Dt.ae. of coaoepUon v.l.t~••.a.D&le loeea1_Uoa 1.r&

grO\l) I a$d II were 56.45 aDd 40.90 ...peoU".ll wberea. u..
o"_all oonoetpUon ra'•• 1a ~_ ,...pec'i". P0"lpa were

72.58 per c••t aDd ".6, ,. t.. lIIlU. ttl.....1'_ a\a_

ot 1..1. ~ 0000ept100 18 abo... group. 1.9' aa4 2.39

" •• i>••'1vtl¥, t.,be INlber ot 4a¥. flo. v 'o •••pU_

wer. re.)~U.e17 '5." aDd ".11. there DO a1p.1tio..,

d1fter.no. bot....n tNt tor.ata_' groap. witn re"peo' to per

ooai8ce Ot,)llOep'Uon and eyerlll_ a_ber of c1818 fl'. veatil.'"
to oonoep'il.-lll 1ndJ.oat,1Jt& t.na' bot..n tne vaaa.,. are .quaJ.~
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014 Of ,..;~ 86 _ •• _.\" v.I.~ _t.aaio1D .... jp"O'lt; I,

e, (96.51;i) us4 011at.081 r...,elJ w1\b a.laa1• .l.nvauter1ae

1atu.a1vu. 0D11, ..... _4" a .eoo_ lofu1oD In ~

8UOC••d1U; lleat. tor toW ollA1oal reoo'fer7. llow.er, '.;Are

was no "~:rJ..atJ.oLl betwen ~ two e'" _oUo;;). w1\b 1'.8.--" to

f,.roe,.t.UCe oouooptiOD .1Id ....ac. D.-be,. ot ~8 1roa t,reat.

l.i.\eat to O"::108ptJ.on. SJaUull 79 0"" ot B4 (94.0"0 cow~ .La

&rO"'P II tZ'oa~ed vita 018 ~UlJo•• t.ro1 OOII01.Uon

bad o11~031 reoo"eI'J with alD&l. lDVa\l,&e"lM 1Dtdio. A

second 1~f\UlJ.oQ wu ....M IN \oW Oli.rUoal r.eo"., 1.

fl.8 00.88 oAll. liOWY_. DO var1aUOIl J.8 ooaoepUaara'...

a••raj;. allRbeJ' ot ..,. .fItoa boa"'.' to ooaoepUaa_.

notio" tleiwe_ 'Ule abo". •• _o~ al... 1\ GaD i:le OOD01..

d... \Qa1. ~JOl'l\Y 01' 088•• ot olJ.a1oa1 aDd_v1..!. ooul4 ile

oured w1~" fl a1Q&l.e 1nval.l'.l• .lot_OD of ~01D 01'

GeDt.a.ra101*1 ..iUlbo••uol ooalU..tloa.

!he art.!.IJ,)r alao rnealtHl ft., ~1ft1 or ,.. "'Qa'.
anLmaI. 111 both toe u , gOl.lpIJ did DOt 1Dfl.......

•ffeoU~a. of tbe t..r' " w1~ I'••~' t,o ooDOepUoa

p...u..... a"erap A_bel' ot 1_.1.,.1.0_ p41J' 00..p\1012

aDd avera.e D_bel or _. tz_ ve._.' 10 eo••pUG..

Ho~el'. jW.e ooltOepUc.o rate o~ baUer. (80)) v ..'ecl with



5'
Qeatuio.tu W8G apparen'U7 tu.gheJ t,i,dtn \n. pUoua 00V8.

i).i.m1J.a:rl~ tJUi treated neiler. needed oa.lJ 1.5 lnaea1aaUoua

p8l' oQno.,:}tt1~D im.P131ng ad tbO;re .lt1010"\ _t\.il"uJ. def...

m.o.tulni~,;~ in b.1ftH....

It can btr oQooluded \t~at Gen\aa101n or c.lltata1oJn

b"1J.bcf,u3\%ol ooab1_tioD 18 4tQuall; etreO&.1.8 J.n t.~ tl'tia~

t;,ent of 011nl~al ctldoa.et.l'il.1a. HO\<iI.e.l', add! t1or~ of o.atrogeD

414 not Irrve n~' added t;..enorlaial erreot. ;-tost of t,ne ",_tee

OtUMEl ::-.CJ to~al oUD1cr.l I'ftOOVel'.'i w1t.h .1ngl~ lntrau.ter1M

1r.fwWlor 1..J."LJ. tlng it, ht",t O(;iI¥JEipt1on rate raqur1Cii 0l11l

?5 1nr:.',f;:il~.i!lLl,U(Hj }:th en OOtH,tlon.. !leitllCI't,.e t*l'1t~t ot

tLe r,:J..111;\~l ner t;.1: !l\mltST or iutWi:1cnc for troc tiUellt int"J.Q8D-

l~HPb~~ (b~O, Jj.WQRLiI&S'.1.a (:?4~). lHisA_AU '12j;:,).

:~.......it.y*,~gCGC,aQ (20:'). ~S~.l.. (4~). l)u~!zGw»~P' (B~j.

9Y.I.2W!l+-.latr.>at (4/~')' ifMIl9MRM (12~). ~p.P..~(4~')

uno ~'I ~rs.91e.'''~'41 (4~/). 2l1e Benei t1vl t.J of the isolat...

to 0e1l'talz:iif.:h1t •.iitlptran, C'11oro8ltpaert1oo1. ievaoyo..l1oe aa4

Mlti",lelU:.n ·...~r. reepeoUve1, 60, 44, 28, 28 and 8 1""1" ooat..

Itls :lif~s',:med that tLe 4Ugtl ree.1atanoe ot tJ1e 1$018M8 \0

Amp1c11H.!1l (92~;·,). 'i_tracyc11,. (12:~:) end CbloraapneDiooJ.

(72%) Ot) tLeJ bo on r~o(}ount of ext.Dei... a81 ind1sorhUnat.e



.. of 'U.>e Ql;.oye anUbiotlo8 111 Veter1Darl C11lu.oal

praot,1oe. Ieolat.1oQ Bal .......Uy1'J .'&lCi.i tiU proyecl i.c18t

OeaUiLLo.tn is 't.il$ W>a' • .rteoUve tlllt1bJ.o'.to tor w:.t.111&

~t.e.r1_ 4nteotJ.OD.
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Fig. 1.. Isolates of~ showing
sensitivity~in. Septran,
Chloramphenicol aDd Tetracycline
and rC8i~tant to Am]>lcilllno

Ilsola1;ea of jrlterobiafliH. showing
tienaitiY.1ty to Gent . 0 lit ~l)tran uDd
~etraaycliDe and re8~8taDOe to Chloram
}~len1oo1 and Ampi.cUl11l
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.. oa..;.o'1" ., tAe .,., .. , _ tue .ta._~

ot la~.iM1...,... , e,Peev_

.aUlt1o't.4e vi'kl .... Un. ,... e1\tlU'a1oM .. 'a
_ ....~D with 1Ul....twel1Ja Vie olO11a1eal

.......1,"'.. laolaUoa.o' VUt 1.4_"" ftpa1_ aM

......U ..._ Mat _,to alee -.ai JJJd.tecl ......

0'''_.
. OM iA8MJ''' U4 .,. ............. • U.-

vi. &11.*881 ....Vi' _It .......dal.,.. __

.,.,...~ ••t.18 we 1' aU.,,,.......tG ,.

v ..... 1ft4.Plt. Irotlp J _p&'ia1.. 01 86 ••'.1.....

•1.- 2SO lSI .ti.:eat-.&eaa _ 11 ..,.
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