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AHLEFERHBEARHREMAELZFEPE  ARBMUEEAELR
oty ETAERXFOHBEE - T M A2 (acute) F R EH
(chronic) ¥ - R iR » Adrdia  $%i6(35°C) ~ A3 £.(10 ppm, 20 mg/m*)
PEALERF oL EEBHF R FHBRE - Glucose ~ pCl ~ HCOs ~ MDA
(Malondialdehyde) - Haematocrit ~ pHE R & - S R R Fib 5588 « kg
BESNEG  oRpHE LA —RAERF BB MEAFEEANOTHREZ A TR
BEFAFHEZARE -NOHBETAREZAES - FRREEFSTRY ENEE
RERBEESA  PREARREFL  AFAFZFOMMBEZPE - st + 4
WAL FEUASRERFABERBHAT ST RSB AY SRR 2
FRABAE SHRAEE M A2.07T1 x 10°& 7.15 x 10° kg/bird/life cycle »
GREZMEALISERHZ FHRAAT RMAGH YA B2 915 x 10°& 65.018 x
10° kg/bird/life cycle. R4S B & A rY 20/ 43 A8 45 2% 3 4 255 M 25 5l
BNO7 5] 560.2/18. 0& 0. 21/0. 402248, 4B E 2 BG4 BAFHEMBEHE
BEAEBIYE MN20RNE > BEFRERKIBEFORMZHAE -

Mekss - BEME - RALER - RFE AR - KE - B b -
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AUHEELRTEFTRAHREMELZFERE RRBUG &N HA M
B, BITRALE A2 FAMATRE. FAaM S SM(acute) Fia R E 17
(chronic)®ib. Rk Adla £F60GTC) AR - AMEILD L w
B.FERBA LR FHRRFE - Glucose ~ pl0: ~ HCOs - MDA (Malondialdehyde) -
Haematocrit ~ pH # A2, EMARMARTAMERE - FREEAE > hk pH A
A, =R K - @SR 10ppn (20 mg/n N0 F % 2 # T i6 &R
BRAGFEZ AL - NOHREFT A RE2BE. FTHRREEESRRD, ENEETR
RESEH PERARERR ATAL2FORMIEIHE it LEMma4
108  HFBAURFRERTLEERABUAL T U EHRAE  BR2ERNZFHA
FALE RHERAE A 2,071 x 10°& 7.15 x 10° kg/bird/life cycle- a i
REFAL 3 AFT 2 FIRARILE RUAGEIH 5 2.915x 10° & 65,018 x 10°
kg/bird/1ife cycle, # st s 91 £ 2 & 2 r 76/ A 4549 A5 4 20 2 B85 P9 55 82 CHu & N:0
TR 560.2/18.080.21/0. 402 2. 4B ER BG4, BB FHAASHER S
RABZEF MNOANE, EEHRERK AL CORBIUEREL L B2 x
REHAEZ - MR THRE  RELY > WEGERBEHMD £
EERHZHFERFLA - AR EURHMETRELACLEG B - i
WA BEFXEL K - £ ER¥A (Fuquay, 1981)- sifteh 4 30C a3k
T #EsRiBiE (Mitchell and Siegel, 1973) ~ MM BT - B E 2 THE -
FRPRE - XHERE-EFZE BLE - FERERSTSLEYE (Vallisand
Balnave, 1984 ; Teeter and Smith, 1986) ¢ “f9% ik % #5 futkRE 5 = R AL 55 2 4t
PR %, $ okt %z PCO.FE48, & Adk ¥ 4%, ik pH & 5 % %% @ £ (Sanchez et
al., 1994; f@st, 1999) - sbsh  MBERARS AT RARE  AHADLY
4R R I Ao o S B AE 1B (McGuire et al., 1989) « i EW oz T + &
SR EH e (Hsu and Hsu, 1990)M4& - A R8T » M40 TR - B LR
FoARBE MMRETETEALBAZRIL - gboh » RBBE T BRI ZE
o EREAmy MDAE 2 A% (Altan et al., 2000) - B2 EmEIH S - 94
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BENER AN RTINS THEALVMOES  BABRE2ERHMAER
- Palmer (1996) R L S A FR TR TET  CRALL SR RAZAHE
- Yalcin et al., (2001) BRERARHBHEFELLERTEARBEZNE £
BLE " FREBGHICAGBERAKAAR - TARRRYBILETEAS LB M
Flef bz RABIRAE -

HBEEABE LA HICRKIEANTE  RAFPEERGH W - £13
AAREBRTEALESETAR (R 199). EMfAMESERAHEE LY
FLAREFETARYAE LEFTAMGCH N0 COASH Yz B ER T2
MABRARE - RS FREYLEHEEN T dng/m3 PREUEERE 2
BMETH HECAEREREKEREVE - KF6NEHE - FBREAE
ok = RACR RIS pHEAE M S REYH TS  HEIRLERZAN
RE - BURFOGUERELUSLERE 2O R AAZIAEY - LN
BEEHAENAEFTHATAMN Rl NEded RAERBE AL - gbob o
RUEAFOEAY Y2 S BHMEATHES - A TREAEHLCTLYTS
FESZFARE  UHARATEEZFBRABEABRASTHEZLE - BIEA
AFEALEFRAELTAS0. 312 ppn(Rodhe, 1990) » #stin BB am T2 RASE
VBREIBEL  BARMESZRME > WA 10 ppn Q0mg/m) AL 2R
BIAFATRBASE - A HRASNIACEREREERZ A TP LUK LR
e

FRBEARMIBA IS AR NERARAAEREI - BT RAZHEIR
ROBEZHSANENERZBR AR G RSB PR 2TAR
(Pt x - 20000 B % s 5 4+ @ (mg or ug or kg/bird/life cycle)styf @ &
Bl T PROWATES B REZFTHRBMF - 5514 2044+ 16.26 -
10. 79mg + £AL 3§55 & 22.88-46.01-16. 19ug: —F e85 24 1.53+1. 15~
0.79%g - H & M # (3% 2001) = B8 142 (ng or ug or kg/bird/life cycle)m#h
AEFAEMEN ZHEABE S P 43.49126. 15mg: FAe B & 43. 20 283. 80mg ;
—fdber B 3.68+2.03kg - B #E(E % 2002) 2 KA $(mg or ug or kg/bird/life
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cycle) ¥ » RAbE A& 5 4 Ry 3.561 x107° & 1. 333 x10™° kg/bird/growing
period ; AR & & #e) 1.061 x107° & 9.469 x10”° kg/bird/year : & § fi & 52 25 P9
PERELOHENBAAREBR TR EMAMBAETAR(ZL 20)(EEa
B CMPEA G FRIT B AN L Ea(g/bird/life cycle or mg/bird/1ife

cycle) & TieF @ FrAe# B A5G - UK T A 12490 - 3. 245 -
0.045g > FfLE & % 4.00-2.01~17.53mg» — & 465014 59.90~63.99- 73, 25g »
FHAARBBRFUSAHE LRI BEMERET AR AR kg/M)TF(E

F02003): Fhe - AL R~ —FALHE Y HIA 7857 0.072 ~ 476.6 » X L g
ZHRHETEARESZ RS AREHBATAE » Sz ) A0 022 BN R
RUBRBUN R AR EGH A SN X R AR RS T H R
XEABARR AN AAREBRAGE  UFRY BRI 2T E45 - B
RURZAELHKHE ARG EATERZAERT -4 88-00 £ 4, AW L HIER A
RERFEERMBA ARy EFHERE L2 4B LA BETIRLY
EREHINAGH AR T @ BAHKERS 2 AE - FH- - SCEIMBH
GRS AL HE2 GHA B AR - AN BBESES 22T ABNALS
B MREFERBEEN T

X B i
— -~ EhE %
¥ ~ Acute effect:
GEMBELNEFTES A2 4 6 BRYI#IT TG - 58
B2 M s 0 1L JEHE - 2. JEA 10 ppn QO0mg/mY) = b m R 3 =
N 35C ~ ~ 4 EA L0 ppn (20mg/m®) F 4L B Lt 435 35°C - AT
BoRBHEASRELT 20 NERBR MRS RSN TSR
BRER AN DA R R S B3k LU F 4882 % - Glucose » pCOz~ HCOs ~
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MAD (Malondialdehyde) - Haematocrit ~pH %2 2 B E -
Z »~ Chronic effect:

8 &N BEEEASNERANREGIC) - L% F acute effect 2
ik e

— -~ REHEA8
FABBA BRI ERBZHMRANEARY don > HiksRE -

Lot M EHREAE EN SRR BT P, BT @i
RIEFEHER -

A PRRERE C REATMERTZ -
T ~ pH 44 ~ pCO:z ~ HCOx ~ Glucose BA fo §, 5547 48 41 6238 & 1L 547 SRR &

7% - Haematocrit : #| ALt Ra2a#) 0.05ml - ENsEcidsg.ot o484 R
0 # reading chart #8 » I AIKAAGE LS -

2. ~ MDA (Gaarcia et al., 2000): #/R Z&RE » ik & 586nm B A LL -

&~ Glucose: L #H %438 & 42 (ThermoTrace)# 96 well culture plate &
B > A Elisa Reader $i BB {4 » Lh$F 4% 48 3 B BLAE -

ZREETRABIARR:

R0 R A A E e XA, AR > 4 13-15 k(M HE—
R)UFRERABER W HE WA TR TRARCEZRZERE &
SRR A B2 R -

W ARG

¥ . Fira# - £ 8 Propark Q (Supelco, PA, USA) 9 R4 %4 (1/8” x
2m) - £HE 70°C ~ injection 130°C ~ detector 130°C ~ %:ig 10 ml/min
T FID 47545 » Freie 9u¥h] (retention time) 2 1.86 4% -

Z~ A b= & ¢ 1E M Propark Q (Shimadzu, Japan) #R4548% 4 (3/8" x3
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m) » £38:& 60T ~ Injection (00T ~ detector 340 ~ #if 30ml/min F
KL P-10 (90% Ar+10% CHiz R4 A88) B384 #4% » v ECD BiR BT
T RBERAAT RGNS 3.2 548 -

BREE

HRZAM - GRRMZBEARB A RS GRACERZREHRAR
ECRATREAL - N FERQREARBNERUREFERANE - 147
BEEI0A GHUIREMNEIAEEAMMRT RS T ARG H S 2402
FRAFAZ AHRAES S 2.915x 10" & 65.018 x 10°ke/bird/1ife cycle
(B 1B 2 bttt SR ARAARAIBA RS TRASASR
S B 62.4 & 0.21 #(£2)-

QRIBEEH 38 FEAUNIREATABTARMR LS T LIAA
B BREUZFRRAATARKRAES S 2071 x 10°& 7.15 x 10°
kg/bird/life cycle(i8 3~ B 4) < #kbh 84043 01 £ K &2 A ML R 25 A
RHFIRREAEZRTH B 18 & 0.402 24H(£ 2) -

ARBEAZ MR ERARERGENRR AT CLARALS B2
AAERZHARROE NS  ERF ARSI B2 BT RHRILEE
oA TRALKGRICARBELFEOMAT M UREBRERAY
HE-IMEHRRERTHRNBDAFSNRE EMZHETRS SR ARBRS -
AR FRENESLFERRTERS P2 152 3.3% RIS EBGBRE
TGO AL ASRERV Y A FAE RN ARE ) B LR
HEBETH - KT FELBNERBTARIRARELN R EEEART
Roey EEREERRA A FRARRT  MABKTERT LG 2 -

AIBBERBFTORS T GeAR2 AN EHRRC 4-688) &
BBz R0k (RAR/REALER) UBRELLTERM - B8 2 4 TR AFMN
FI R4 ABNERZETRELALRF 2T (L) EFARENA
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FREGACREAGTIAEY LRASH AR CHER - Tz RE(FiEH
- R AT=B-A) 5 R ka5 b AR I 0F O R N S ES 4T B 38 A ibat AL (<0, 001)  BRS
MR EAARAM AL  ARRUREFEETZIHELTLELTH
(p<0.001) - LB BBEARZD - ATHEAMR AHADLE THRUHwLRT
AR # s (McGuire et al., 1989) » i FH Ao 2 T » # % £ 5tk (Hsu and Hsuy,
1990) B 48 » 19 ez A 3 K % F.46 25 £.(10ppm, 20mg/m”) Z % # (& 3) » 12 & fet
Y HRBENRF O CRABARFENFBA(B-4, p<0.001) - Az FRiE % H
BXRFEAPE naChENsRogeRABSN R (p<.0001) 2843
AAMERTEZEEH (B4 p<0.00D) - ZRACEEH BRI BERLN L
CR A BRERATBAZER(RAL) HERAFEEFE R A CFF R THE2
A8 -

ERMEEXATORBRY QB RMAENERBRZ LM i
HR2 4680 REMEYE2Z FAR(AR/AAMRTR) MMBLAERA -
HE2ABRBIAEASRBST SGRAFEEARARZ ZRIF IR T2
A% (PC0.05) - Y FH 2 RPN THREMFALNBRE B 2B EH TR (H
) LT REFHE 1.8 AF  BAHNEEZ N2 15kg &R FATR)E -
EREENAARERBEB - DA)AFEREFRIEY - ¥R TAI UESR
o (B-A, P<0.05) - @R B8E  RERw 2 4 BRERATRELEZ
BB BALBRXFAERAELESREF(A6) ABZABERZRAACERZ
HEBE D AN agEENAR AL A BHASEN FA - RIB AL
VBB A AR FEBA(E 8 9) - PRETESHMKD, ERNABTER
BEEA PHEAAFOTR ATREZLRELMBE2ZHE(RA 10) -

HEZ > SHMAERMBMATACHENE - SREEAS R AEY
RS mBEFAZE 10ppm(20 mg/m ) FAA LR THEZHTHRBAHS L 248
HoNOMBETAREZ Y - FREFEFU MRS AN EEFRRES LI
Brig A MFANFR  ATFTREZREBRELEZYE - ROAENHEET  #HE
ERBBEARKA  wALLRERRBRZ I -

3-7



% URR

EdE o RAMANSGY 2001 - ABAARTDERBMAZISELS - FWE L
S @A LS - 30(6):415-422 « (COA: 89 #3%-1. 9-#-61)

IRE -BEERFRK-2002- ERNEERE KX B NSRS T ARHRMER -
FHEEBHRS G - 31(3):221-230 -

EIRFAEGHE 2002 - AR ARTEZ S TRABHK - EH M2 -10:1-14 -

Btrdk o 1997 - AEHAABRL EREZFHE - FIR 8% - 86(8):14-30 -

RAEL - FIRE. 1999, BHEEEBA TR T Sifihitings T HONEL
EAMEREZARRBZHE. THEETH28 () 174, '

FRH 2000 SR HENBELETANNMRZIFN - PEHIUEARHEER X o

FARMMERT 2000 EENEaeAREEZ R EAMIA - PHERL G
ik - 29(1):65-75 - (COA: 88-AST-1.11-AID-01)

Altan, O, A. Altan, I. OGuz, A. Pabugguoglu, S. Konyalioghu. 2000. Effects of heat
stress on growth, some blood variables and lipid odixation in broilers exposed to
high temperature at an early age. British Poultry Science. 41: 489-493.

Fuquay, J. W. 1981, Heat Stress as it affects animal production. J. Anim. Sci. 52:
164-174.

Garcia, J.J.,, E. Marinez-Ballain, M. Robinson, J.L. Allue, R.J. Reiter, C. Osuna adn D.
Acuna-Castroviejo. 2000. Protective effect of b-carbolines and other antioxiddants
on lipid peroxidation due to hydrogen peroxide in rat brain homogenates.
Neuroscience Letters 294:1-4,

Hsu, C. L. And J. C. Hsu. 1990. Effect of dietary ascorbic acid supplementation on the
performance and some blood characters of broiler and Taiwan country chickens
under a hot season in Taiwan. Proceedings the 5th AAAP Anim. Sci. Congress, Vol.
3:218

McGuire, M. A, D. K. Beede, M. A. DeLorenzo, C. J. Wilcox, G. B. Huntington, C. K.
Reynolds and R. J. Collier. 1989. Effects of thermal stress and level of feed intake
on portal plasma flow and net fluxes of metabolites in lactating Holstein cows. J.
Anim. Sci. 67(4): 1050-1060.

Mitchell, B. W. and H. S. Siegel. 1973. Physiological response of chickens to heat stress
measure by radio telemetry. Poultry Sci. 52; 1111-1119.

Palmer, A.R. 1996. Waltzing with asymmetry. BioScience. 46:518-532.

Rodhe H., 1990. A Comparison of the Contribution of Various gas to the greenhouse



effect. Science, 248:1217-1219.

Sanchez, W. K., M. A, McGuire and D. K. Beede. 1994. Macromineral nutrition by heat
stress interaction in dairy cattle: Review and original research. J, Dairy Sci. 77:
2051.

Teeter, R. G and M. O. Smith. 1986. High chronic amibient temperature stress effect of
broiler acid-base blabce and then reponse to supplemental ammonium chloride,
potassium chloride and potassium carbonate. Poult. Sci, 65:1777-1781.

Yalein 8., S. Ozkan, L. Turkmut, P.B. Siegel. 2001. Responses to heat stress in
commercial and local broiler stocks. 2. Developmental stability of bilateral traits.
British Poultry Science. 42:153-160.

Yang, A.,E.A. Dunninggton, P.B. Siegel. 1997. Developmental stability in stocks of
whiete leghom chickens. Poultry Science. 76:1632-1636.

Wallis, I. R. and D. Blanave. 1984. The influence of environmental temperature, age and
sew on the digestibility of amino acid in growing broiler chickens. Brit. Poult. Sci.
25:401-407.



Effect of greenhouse gas on poultry and the establishment of GHG
emission factors for water fowl

Shu-Yin Wang

ABSTRACT

This project was designed to study the effect of GHG to the physiological
responses of poultry as future reference as poultry acclimation to the GHG effect.
Broiler chickens were raised at normal temperature (acute) or 32 “C (chronic) and
exposed to heat (35 °C) and/or nitrous oxide (10 ppm, 20mg/m’) at 2 weeks interval.
Plasma thyroxine, PCO;, HCO;, MDA (Malondialdehyde), Haematocrit and pH etc.
were evaluated before and after stress exposure.  Results of acute and the chronic GHG
effects both showed that heat stress reduced body weight, PCO,, increased respiration
rate and rectal temperature and pH of the blood. Exposure to N;O seemed to alleviate
the negative effect of the heat stress. Plasma thyroxine decreased as birds aged,
however increased after exposure to any stress source, including heat stress, These
results indicated that the stress itself caused an increase thyroxine release regardless of
heat stress. In addition, the CH4 and N;O enteric fermentation emission factors for
ducks/geese were 2.071 x 10%/2.915x 10? and 7.15 x 10 /65.018 x 10°® /kg/bird/life
cycle, respectively. The total emission of CHs and N»O for ducks/geese in the year of
2001 were 60.2/18.0 and 0.21/0.402 tons, respectively. In summary, heat stress and
methane gas were all shown to exert negative effect to the poultry physiology. However,

nitrous oxide gas seemed to alleviate the negative heat stress effect.

Key Words: Greenhouse effect, Nitrous oxide, Heat stress, water fowls,
physiological response, emission factor.

3-10



FLREZFRBAD RGBSR G

Species CH, N,O
{kg/bird/life cycle)

Bt e 0.01587 x10? 003  x10°

HE gt 0.08482 x10? 1635  x10°®

R 3.561 x10° 1333 x10°*

EEM® 1061  x10° 947  x10°

Eshia) 2071 x10? 715 x10°

FiE e 2915 x10° 65018 x10°

* kg/bird/growing period

b kg/bird/year.

22N FAETRAACELHNEEHRT

Species CH, N;O

( number of bird slaughtered per (tons/year)

year)

SRt 2.994 0.006

(188,667,000)

HEaAg 13.945 2.688

(164,406,000)

iR 87.06 0.326

(24,449,000)

EEEa 370.0 3.302

(34,870,000)

53], °) 60.2 0.208

(29,065,000)

BESE 18 0.402

(6,175,000




£33 BMETHAHGEMBEELELE

BRI B (R4 RLIE(C)

B BW(g) SEEHI(4)  FEHEB) FiBHi(4) Fak(B)

WK2| A 295+27.2 7749.3 82+9.4 40.0£0.21 40.520.15
B 321£30.1 7491 81£10.9 40.4+0.25 40.310.24

C 290+37.8 68.9+4 8 197.4+8.2° 40.2+0.1" 42.8+0.82°

D 295+24.2 71£12.4° 109£15.3° 40.3£0.2° 42.6+1.58°

WK4[ A 1150+80.1 658.3 64.5+3.3 38.8+0.25 40.5+0.2
B 1279+92.9 70+13.4 66.3+8.7 40.7+0.18 40+0.23

C 10724922 49.417.9°  107.84¢14.3°  40.0£0.52° 42.1x0.59°

D 1117£121.2  58.3x148"  89.3+186"° 40.3+0.43° 41.540.67°
WK6| A | 2083+230.3Y 4145 53:8.8 39.240.22 39.140.21
B | 23022118 51£11.6 49£12.2 39.7:0.14 38.940.21

C | 2013£195.9" 49+9.8° 8111.8° 39.5:0.43* 42:0.89"

D | 2194+2548Y  50£14.5° 7016.6° 39.340.26° 41.741.3°

Different letters (x,y) indicate significant difference within a colum. Different letters (a,b) indicate
significant difference within a row.

A HEHIE

D SE LR (N;O) 10 ppm (¥ 20mg/m’)

B
C: #3858 (HS) » (387)
D: HS+N,;0
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