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T,1e objective of the present study was to determine the optimum parameter with respect to
co r? concentration and stunning time for broilers in the end of the fattening period, a! the 
a6® of 60 days.
toiler behaviour was followed during and after stunning with a view to the duration and 
^ePth of the COj narcosis induced.
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^•1 dar vorllegenden Ubtereuobungan war die Festlegung einea optimalen Parameter# hin- 
alobtliob der C02-Cansantratlan und dar Zeltdauer dar Bataubung von 60 Taga altan Broi- 
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*urda daa Verbaltan dar Brollar «ahrend und naob dar Bataubung blnalobtliob dar Dauar 
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Etourdissement de broiJcra A l'aide de COp
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I,p but du présent travail était d'établir le paramétre optimal en ce qui concernait la coti 
centration en COp et le temps d'étourdissement des broilers è l'ège de 60 jours 4 la fl*1 
du procès de l'engraissement.
On a étudié le comportement des broilers pendant et après l'étourdissement par égard é la 
durée et 4 la profondeur de la narcose à COp provoquée.
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Ue^i HccjieaOBatitiH - ycraHOBJienne onTHwajitHoro napauaipa b o t h o i u6 h h h  KOHueiicTpam"' 2 
r BpeueHH orJiymeHHfl ÔpoflJiopoB b KOHue OTicopua, Boapacrou b 6 0  «Ha«. h0 cIr
HayqeHO iiOBeaeHHe tfpoitaepoB bo r p o m h  omyDiemiH h nocua Hero, c yqeTOii u p o n o m ^ ^

M rJiyÔHHU BWBBBHHOrO C02 HapKOBB.
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llero* orayneHBfl «hbothux ao vrttm
*e«aHB HHC8, „ o  B H6K0Í0PHX E B p o n e t o R B r c L ^ J T 1'" n0aB*eH,,a KOHCHC-
* HenpepuBHoe ycoBepn,eHcTBOBaH«e ffpo«Aep„oro X08al,CTBeHH0i' npo<5xe«o«. Kpo*e
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°e*0RH M  ïoabko B otaoabhhx qacwx^nTnq a*>Kn>o*Ho-eoW *oe * « « w  1BOKOBO0
KPHtHOM nMAcepAHH o ero nocxeivroB« Jn«*!! ^ 8CH 't0HTp8K^"e,, °«PaeMHoro KAsraraa,
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B Mac6 nocxe y6m.
®nPeptlBHOa H yCHAOHHOfl K0HTP8KHHB* n^BOaBMft«0»” ’ B0,I0KH8 N8X0ABTCH B COCTOHHHH

OrflH°ro ^aAapxaHHfl. ’ 30 ycT8Jt0c™ «««oh h yMeH&nreHHH eë tahko-
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poaHofl ÄByoKHCji iieHBHQ 20%  HenBan aocTHHB ornyneHHH unnaHT sa  Bpaiin xenBite 75  ce K y n a ; np» 
40%  KOHueHTpaMH ym ep oaH oB  aByoKHcn UHnanra h sxo zh tcr  i  coctohhhh noKa npn aK cnoaauati 
C3HS0 5 0  08K . ,  a KOHaeHTpauHH CBMne 60%  rpji aKcnosHUBB 2 0  c e * .  s  ö o a e e  OKazHBaeTCH oitep- 
teaB H o« a a «  n t * a .  E c a a  KonueHTpauHH yrzepoaH oR  ZByoRHCR neHi.Be 20% HeoöxoaHxa ö o a e e  aaiiT «**' 
s a a  oÖpaöOTxa /  CBHne 75  c o k . /  k n o ca e  8T o ro  nTsipj 2occT8H8Ba5iBa»TCH ö u c ip e e .
AHecteaBH yraepozHoK ZByoKHCBB, k« k M6toz aoyÖoRHoR oÖpaöoTK» xh b o t k h x ,  Ha ceroananneii btb- 
ne pasBHTHH h s x o m t  irpHHeHemie npenMyzecTBeHHO npn yöoe CBHHeR. Ilo S3hkhh MhpoboH 't0aep001,1, 
o xp a H H  xh bo th h x  / I 9 7 0 /  o rayaeH iie aByoKHcBB y rjie o o a a  npBMeHHetCH x  cbhhhm b  2 5  cTpan k öoaeft 
1 0  mhh r o a o s  3  r o a ,  npa qeii Kpoiie skohohhh Tpyza asÖeraeTCH h c r p e o c  x h bo th h x ,  a nonyneHH0® 
Mflco Ö oaee K anecT seH H oe.
Uea* B3YqflHHH

C nepcneKTHBoB EosMOXHoro npHiieHSHaa orayiaefiHH n iB n  zayoKBCBB y r a e p o z a ,  hh nopea co ö o *  n ° '  
c i 8 B hjih a a z a q y  -  yciaHoBHTB onTsmaJiiHHe nnpaiieipH  KOHneHToauan yraep o an o R  asyoKHCBB, aKcnO' 
3H4HH h noBeaeaiiH dthh .
HarepaaaH h jteTQZHKa
S i ä «  »cn ojaaoB aH H  5 0  öpoäiaepo» a  u o a p a c te  6 0  ZHeB c o  cpozhhh  a e c o x  1 4 0 0  r/± 2 5 , 8 / ,  KOTop«e 
Suit n o e zao xeaH  zzh  oÖpaöotRH a iy o x a c B B  y r a e o o a a  o pasHofl KOHneHTpamm: 1 5 , 20 , 23 , 28, 5 0 , 3 J » 
3 5 , 5 8 , 4 0 , 4 3 , 4 4 , 4 5  ■  4 8 % , Bhä8 H cnoaBaoBana r a s o i a n  cu e cB  *  craH japTH H x öyT H axax h 
Ko n e p a , r a e  r a 3  n o a sB a a »  n o a  zaBaeHHen I  1 / 2  a « .
H ccaeaoxaH H a bch  ra n n a  RQHneHtpamiii yraeD oaH oä aayoKHCH, K sxaan  Ha 1 0  ohiuiht ,  nnoae nero  
x  a x an a80H e 2 3 -3 8 %  KOHneHTpanHH yraepozH ofl asyoK H ca 6h*h npoBeaeHH HaöanaeHHH na 
n t« n  bo  BpexH h n o c a e  oraym eH H «.

P»BJH»t8th b QgcyxaeHHH
P e a y a i i a r H  npoiaaeH H tix HatfjnoaeHnil, oipaxeHHHe a  npHJioxeHHoil T aöaxn e iiok8 3h b8 d t , h to :
-  H»3K»e KOHUeHipapHH yraepozH O » aiyoKHCH / I 5 , 2 0 , 2 3 % /  rp e ö y v r  ö o a e e  irooaonxHTeaBHoro »Pe'  
Meni ääh lo a a e ö c r iB H  H apxoaa hs n rim  / 5 , 5 , 5 , 5  « 4 , 0  hhh/, hto He c o n p o io a a a e rc H  c  H ete*0'  
teaBHHit $H 3B oaor«H ecn iM  BBMeHeHHHM «  noBozoHHHx n r m  /K O H xyaB ciH , c u e p t i / ,  x a x e  e ca n  nP0Ä 
a i i i  « x  oflp aöoiK y x  cTaasni H a p xo aa .

-B o a a e R o iB H e  KOHneRtpanHeB C02 4 0 -2 8 %  xapaxTepH8yeTCH ycKopeHHHM HapKosoM n ra n  /  3 c Pe ^ ' > 
3 0 - 9 0  oen/, npH qeii nocae Hapxoaa coxpaHHetcH yctoRHiBocTi k C02-oöpaöoTKe x TenenHe 5- 
c«k., b npB 3?om He HaöTOaaercH H0xeaaTeai.HHe $B8HoaomqecKH8 BaiieneAHH x noxeaeHHH nT1,n'
-  JcraH O B aoH O , x t o  xosaeR cT B H e bhcokhx KOHneHTpanHR C02 /40-48%/ He cica8HxeeTCH Ha ycK°̂j| 
hbi Hapxo8a n?aa, a conpoBoxaö«toH c nonaaeHHeM xbd8k?6phhx npeacuepTraix cyaopor k 
qaoBB M B ti, aaxe n o c a e  a x  yaax3H nH  n s Kaxepu orayneHHH.

Bkua sa  * e  h e hh czezjw»8 «SMenaHiH a noxeaeHBH n r a a ,  o rayieH H H i C02 :

A gxoM oaasig  -  3 t a  nepBaH $ a 3 a  n o c a e  HoiieneHHH n t a a  a  xaMepe oraymeHBH, npoaoaxa»aaH  fi 
5,3 cex, np« xoHneaTpanaB C02 2 8 -3 8 % . JItbu h  BHranaHT cnoitoflHHia, öes cyaecTaeHHMX **** 
X X R raT eaaH u x p e g a e x c o a .

0po5'
R o a g y a r e H ia ; -  B to p e a  4aaa o<Jpaöotrar m a n  C02 , b o 8 hhk3 S t b  pesyaaraTe RacTynaeHHH K" c ^ iJg< 
Horo r o a o a a .  4 8 8 a  x a p a x re p H 8 y e rcH  o?KpHB&H5iei( a iB B a , rz y ö o x H in  iayx8HBHHB a  l c i p H * * * 8 ^  
ro a o a o fi y  H eK orop «x nTBm. J a n  b h c o k b x  aoH neH "pea*R  C0o / 4 0 - 4 8 % /  xap aarep H o  xacTHHHoe

Tiina HHH MH MH K0HU8 nepBOaa npeaCMeptHHMH Cy^ g fl*Ä
y  HeRoropMx n ra it;. 2 a n  b h c o k b x  KOHueH-pamB uu2

pexpHTae $ a a  aosdyaanoeta b orryseHaH c TanHHHKMj axn __ ,_______ .. .
r a x B ,  conpoBoxzeH H H e c a a ö » «  ehckom  y  otaenBHHx n tH n . OaHospeiieHHo c  teHaeHmie8 orpaH* 'L s) 
aaanasoHa BHMB«ayaaBHHx pasaaHH» a oÖxeR npoaoaxaTeaiHocta BoeöyxaeaHH np« ^
KOHneHtpaUH* Ö0?, Saas yctaHoaaeHa xapaKrepHan ctpeccoBan peaxnHH ae$eRanBH, KOtop00

■
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38% Aefomiiw^LLvn0!,0* ï03;5y:t;ieHl,H* H0 nD" yaeaHneHHH KOHuempauhh CO? « ibime 
*W  i T o Z m Z l  " “ eHH0 *  3T° ’  nePHOa ’  3Ha'1" —  » « » ■ » *  c x e n e « /, nocW -

$83a’ nPR KoTopo0 ni"«a PaccjiaöaeHa « öecnyiciBeHHa, c aanp«™««
Hp» CO o J J  M  rJI888 0GTBt>TC* orKpUrN“(' "P» Ö™08 BHCOKHX KOHUeHTpaUBRX CO,/.48% - j tcex nj!|q " y Mri0ri,X nt"U HaÖJID»a8T0H npeaciiepTHHa cyaopom, a npn C02 - 40 ■

«0T2^S!í^4rnr38*Hr r  V —  K°H«0HTpau»« C02 c 29,5/t 1,66/ npa 28-30% C02
H M a i x  l 2 * n m  ’, a 'lte * C e r0  B“ THHyTa H 88ajs* nvméu »  w « M M “ xJ,aHX roaoBa onynejja y «or häh b dopoHe.
^ lâ S S M â a a  -  s «  , e ,M P ™  i® 3a- 2o MOMSHta npocHnaHHH amana« ynanaeTCH, ho «e aoc- 
Bonn * nepBOHaq8,:BHoro P»T*a, oyaecTBOBaiinero ao orayaeHHH /3 6 ,3 /+ I,3 8 / b uh hv tv /  
PUa' ! * ” BeKI,e 01 HapK08a npe**K»*iyefOH-y o w n H H i n m  noöo<n«HH thkbuh To»om\ taapa- 
“ o otJ™ „ H ’  *  °  C0K'  20 0TKpUB8HM ««ÖiExaarcH .  H a a p a n n e  ie « . Ca-
Xoa.u rJI8!  " e ,Cer28 " MR8,CH ncKaaaTeaen noXHoro iuxoaa n n m .n  aapKoaa. Heoö-

°nP0* 8,I0HHH0 naP" ° *  >pe*8«« Ot H01I6HT8 npocunaHHH /I78-378ceKyHX, 000TB0TCTB6KH0 
Rotn °2” a" ana30Ha 01 i8~Z8%/ M "  BOOCtaHOMBHHH JBBr8T6HBHHX p8$aeK00B 1ITHQU, BO Bpe 101 

poro o Ha ooTaÖTCH b  aexaneii iioäozbhhh , HenoaaniHO», otkpubsh raaaa toäbko npH oTaeaB-
nT»„uyi,HHX cliy®0H"HX’ ■« np* ÄOTparHBaHHH pyKO». Okoäo 1/2 naca nocae mxoaa hs HapKoaa, CHOBa npoHBXHDT HHiepeo k nojaHHoH mue h Boae.
^“ 3KHe KOHueHipauBH C02  / I 5  ao  2 3 % / r p e ö y o r  ö o a e e  nooaoaxHTeaBHoro BpeiieKH aaH aocTwra- 
ieÄllHe0ÖXOa‘,,<0rO  HapK0M  / 5 - f i / W H y t /  a  cooTBeTCTseHHo aan noaHoro BocctaHOBJieHHH ainra- 
8 HHX po$aeKcoB / I , 5  * o  6  mnjt/, a  bhcokho KOHueHTpem» C02  / 4 0 - 4 8 % /  hm6 dt öoaee 
#„eC lp“ « oraynaDOiHfl atfxjjeKT / 3 0 - 6 0  een/, ho hx napnoa aeH ee aaHreaBHoe aeltCTBHe / I , 5  ao 4 hhh/  
, 0 B CBH38H c  ° naoH0C™ >  w *  BH8HH OÖpaÖOtaHHHX ÎITHQ. OnTHH8HBHllfl aH8na80H C02 , JÄH yc-
ÏQ * HacTOHai0ro accaeaoBaHHH, öaa yctBHOBaeH b rpaHHijax 2 6 -2 8 %  h axcnoaHQHH, hhbh b BHjy 

« oxhoct*  a a n  npoHHMeHHoro npniieHeHHH -  9 0  cok npa aasaeHHH r a a a  I  1 / 2  b x a iie p e . KoHueHT- 
^®2 “  2 7  » ocoöeHHO 28%  hbähotch  aocT8T0HH0 a$$eKTHBHHMH jä h  orayneHHH ntmix h nojaB- 

0r 1,8 Hx ÄBHrateaLHHx pe$aeKCOB bo BpeMH yöoH. OöpaöoTKa yraepojHotl jByoKHCB» nTHU noeje hx 
Boĉ *eHBB noKaaiiBaei cymecTBOBaHHe ö o ä bsh x  HHjHBHjyajBHiix pa3ÄHnHÜ no OTHaoeHHD hx bhhocäh-  
b ”  B cpeÄH811 5 - 2 0  ,raH* c  n»»“ »»«*  ananaaoHOM a o  6 7  hhh ääh C02 -  KOHneHipam» 2 7  h 28%. 1,0 MHHyi - npH OöpaöoTKa 25% C02.
^fiäfiäeHHe

/3 ~ c * CKB0 KOĤ 0HTPaIí,̂, C02  / I 5 - 2 3 % /  TpeöynT Öoaee annreatHoro BpeiieHH jä h  oöpböotkh n?nn 
c URH/ ÄafI »X npHB6J0HBH B H8PK03, HO HflpK03 ÖOÄee rayÖOKK« H JÄHTeÄBHH», B CpBBHeHHH 
■ ^ corhiui C02 - KOHueHTpauHHHH /40-48%/, npH KOTOPHX 3$<|)eKT ÖHCTpee /30-60 cex/, a orayme- 
Uj noBepxHOCTHoe h HenpoaoaxHTeaBHoe. Hb c t b  ü th h ,  orayneHHUx bucokhmh KOHueHTpamniiH COp, 
PUBaui rx88a noniH nenocpejcTBeHHo nocae hx  yaaaeHHH na raaoBwx xaiiep.

BSca ö ° ,aHHMe WnÄHT8 n e P0HOCflT HHCKH6 KOHUeHTfailHH Öe3 BMJHMUX $H3H0Ä0rH4eCKHX OTKÄOHeHHtt, a 
j j  2 R'10 KOHueHtpamH bh jh h o  hmobt CHÄBHoe C T eccoB oe BoajeflC TBH e, npnnHHHnT cy a o p o rn  h cuepT B . 
2?^ « 0  yoTSHOBaeHO, « o  jä h  ycaoBnU  H8CTOH®ero H ccaejoBaH H H , onTHnaaBH8H KOHQOHTpaQHH r a 3 8  
0f npH jaBaeHHH raaa I 1/2 aTH h sp e iw  aK cn o an m n  9 0  c e K , HiienoiaH pe3yaBT8T 100% -Hoe  
j  yueHHe m naH T h ajxJieKTHBHoe n ojaaaeH H e hx aBHraTeaBHHx pe$aeK C0B bo Bpe«H y ö o a .
ÍHa öpaöorKa yraepojHoll jByoKHCBD nocae hx orayneHHH noKa3HBaer Haannae öo äbbh x  hh-
gy "̂ yaaBHMx paaaHHHÜ no othob6 hhh hx buhocähbocth 5-20 hhh c hhkobhm ananaaoHOH 6 7 mhh jä h  
* 28% C02 H 90 HHH - JÄH 25% C02.
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4. Ehjio ycTSHOBJieHO, m o  orjiynenae yntepoanoa jByoKHctn CpoAaepoB npoTenaeT b  o(3hhx b h h h h x  
no cx o iie  C aB aaa a T a a a a a  pjia orjiyueHaa cBaneK - aKKOMopapaa, B oadyxfleH ae, HapKoa a b o c c t 8- 
HOBaeHae, c o  cnepaipHHecKHiia ocoCeHHocTaiia OTHocaTejtBHo npofloaxHTejiBHOCTa, m y C a H H  a noBeje- 
Haa, xapaKtepHUx aaa m a p .

OcoSeHHoerB CO2 -o r a y B 0 H a a , npa onacaHHirx y c a o B a a x , a cB asaH n aa c  stmm ae<t>eK8paH nTau, «an 
$ H 3 a o a o rB a e cK a a  c rp e c c o B a H a a  p eaK u a a , b u eaoii a e  co B n o aaeT  no BpeiieHa c  BTopotl $a3oH bo3<5?*' 
aeH H a, ho c yB eaan eH aeii KonpeHTpapaa C02 a Bline 38% a e $ e K a p a a  y  HHorax m a p  HacTynacT aueH- 
h o  b 3 t o i  n e p a o a  a b  sH aaaT eatH o ueHtmefl c ie n e H a  b o  B pava $ 8 3 ti o ra y o a H a a .
T aC aapa I . n o B ejeH aa p u n a a i bo Bpena a nocaa C02 -orjiyineHHH 
Table 1. Behaviour of chickens during and after CCU-etunning

2.1

pe$Kpaa bo  Bpena oraymeHaa n o c a e  . . .  c e n  p eanpaa n o c a e  oraynieHaa n o ca e  . . .  cen  
w '2 reacfton during stunning after... sec reactton after stunning after ... sec

ompHBaHae B O ip a x a -  n o a n p u ra -  3axpH B8- oTHpuBanae B s a p a r a B a -  otkph-  n e p e -  b c t 8®t
KanBa B8HH0 BaHae Hae n i a a  KanBa Hae Ben Baaae  xeBU-

ro a o B o a  r a a s a  BaHae
opens beak briskly jumps closes eyes opens beak fliokers opens chewing B0&

winkers eyes up

i 28 5,30 11,75 20,58 51,00 6,30 30,30 72,30 123,5 378,5
30 5,07 11,42 16,15 41,42 6,20 36,70 74,60 102,0 245,4
33 4,73 12,00 16,21 39,66 5,70 28,80 48,70 103,3 181*7
35 4,72 12,72 17,50 35,71 3,90 28,20 56,10 60,0 140,3
38 4,28 10,07 17,43 33,81 4,90 25,90 53,60 80,6 158,2

TaOaapa 2. npoaoajtateaiHOCTB onmnnaa flDoBaeDOB DaaaawHHwa KOHpeHTpapaaaa C0¿
Table 2. Duration of broilers' stunning with different C02 concentrations

llpo4oaxaTeaBHociB oCpaCoTKa co » raaon - cex.2 * Duration of gas treatment /seo/
IlpoaoaxHTeaBHocTB oTaeabHtix $aa roayneHaa /ceft/ 
Duration of different phases of stunning „___
apanrapaa BoaflyxpeHae Hapxos
adaptation excitement narcisis

15 900 _ 120 335
18 600 • 151 332
19 480 - 99,1 322

i *3 90 - 75,4 251
28 90 5,3 45,7 71,7
30 90 5,1 56,5 56,3
33 90 4,7 35,3 48,7
35 90 4,6 31,9 44,3
38 90 4,6 30,2 40,0
40 60 - 26,1 35,1
43 60 - «,1 35,1
48 60 - 20,0 32,2



79 2.1
'' P . " ™ "  cor, , o „ „ »

t  c"a"»”!ii!:iaLTpnpTTH08 n r » , , « ™

*’ ¡ Z ™ ™  ck”,s ■ . « « »
5. Bak.r,B.C.,P.H.»arsolf and P.s.MU,abaci,. Poultr, M l . , 25 1973, 7, 7

• >rdins,r UNESCO/PAU Council or Europ,.IOE «7« »PPA Boport W  «

p. p« “ ; I T * ? ? »  ' " la f “  - — I -  «Uard.W.O., J.L.Headth and C.I.Wabaok - Poultry Sol., 52 ,u7 . _ „
• avia,L.L. and M.E.Coe - Poultry Sci. } 4 , 1954; 616-619 ’

i.: » i ^ n ’4t ;  E‘p’f r T  ,°a i - i - c* v i ’ - 1957 - &>i.. *. s a « * «
l.G.W* and C.S.Shaffner - Poultry Sci.f 295 78-87

jlHTeparypn




