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HIGH - TR HEE ~ (O) Eolfad - B REERER - FHERE - BiREHESEE 5% K (C) 88 RE
8 ERERE S 10% {UHHEEEL 10% HERE - SURISEFA BN R EREDRE BURR A TRIEZEA - RIEZEAE
J& ~ RIEHRCEE - B 2011 FFFa3% - 26 - S BRI 7 H 22 HE 8 A 21 HFPRGZPEE - SR80
A [FIEERERC T A AR S AHI IR ERVAE R IEIR - BRGNS B RS B ABE 2R - EERDHFEE T - DUHIRH
FEABRBRIGR S = HEs (P < 0.05) » MAEMUKEMERVAEREE 5 - DLEE RN 2 - 3 BEEME AR
AR (P<0.05) - slBadEREUR - RBERNES Bt SR E R ANE IS ERRER 2 4 RFSR -

BRI S R BB - BERE - LIS -
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FH S 2 BK ARV 8 > ikl 3% 2R E IR AV R R BT 0 > LR R 2V & RV 208 - S FIRV Y
BEERE RS - MAHRSHEY AROHBVNERRE - BE A RABBERER S ENEZE
(Sahin and Kucuk, 2001a; 2001b) ; Z4ZE R HEEmE H AHEAIIE T ~ FF(KAEEMERE (Woelfel er al., 2002) » &
K& AR S (McCurdy er al., 1996) 5 {EEEZEJTH > G HREIEES - FHH ~ E7in'E (Howlider and Rose,
1987; Marsden and Morris, 1987; Shane, 1988; Yahav, 2000) - fEISERIHFE4E BRI - dEEHE > Gi B TR i
25°CHY - AN RIRE  EEEE 29°C EEIEaH 18.3°CLhiy » HAFHIEE/D 30% (Bouverot et al., 1974) - Hester
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Rery AR o FHMERIRBOREI L > AUKERAISSHYEH R ERIREDREL) 3 £ 4C » HRRBEENAR S > £
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B ~ AR~ EARE PP N5 (Lin ef al., 2006; Kamboh et al., 2013) -
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Fig. 1. The temperature and relative humidity in the artificial climate chamber.

II. HIEEH
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L GEato

HEG TS ERHMR G TR A FH 4R 5T 91T 445 (Statistical Analysis System, SAS, 1988) 2 — % 43 M6 02 7
(general linear model procedure, GLM) #E 7 8% J5 53 #7 1% » FF LU 27 40 1E B & 72 FL 7% (Tukey’s honest significant
difference) L g B 75 5 BEE 1

1. Sbgerehc s

Table 1. The composition of experiment diets

Ingredients Treatment

Control High oil High nutrient concentration

%

Yellow corn 68.02 56.96 66.49
Soybean meal, 44% 18.79 18.18 24.48
Soybean oil 1.85 5 5.33
Fish meal, 60% - - 1
Wheat bran 8.87 17.38 0.4
Dicalcium phosphate 0.77 0.77 0.8
Limestone, pulverized 1.15 1.15 0.98
Salt, iodized 0.2 0.2 0.2
Choline chloride, 50% 0.2 0.2 0.2
DL-methionine 0.03 0.04 -
Vitamin premix® 0.05 0.05 0.05
Mineral premix” 0.07 0.07 0.07
Total 100 100 100
Calculated values
Crude protein, % 16 16 17.6
ME, kcal/kg 3,000 3,000 3,300
Calcium, % 0.6 0.6 0.6
Available phosphorus, % 0.3 0.3 0.3

* Supplied per kilogram of diet: vitamin A, 6,000 IU; vitamin D, 1,250 IU; vitamin E, 12.5 1U; vitamin K, 1.5 mg; thiamin, 1.5
mg; riboflavin, 4.5 mg; pyridoxine, 3.5 mg; vitamin B,,, 0.015 mg; Ca-pantothenate, 7.5 mg; niacin, 30 mg; biotin (1.0%),
0.03 mg; folic acid, 0.5 mg.

® Supplied per kilogram of diet: Mn,0,, 70 mg; ZnSO, * H,0, 63 mg; CuSO, * 5H,0, 5.6 mg; Na,SeO,, 0.14 mg; FeSO,, 70
mg; KIO,, 0.35 mg; CoCO,, 0.07 mg.

e R
Lt BAER

%2 BAFEGRIC T HIEFS A REIR R - SRER  SREMAANISE D R BN SRR 4 7H
FARTAG fefiiE 72 52 - Schenck er al. (1992a, b) DA ZSHIHAS A A RE BLETRE R AN 5% SHAETTILES » 45 RBURTEIR
BB 32CHRN T » M ARSCECR B HIEA RHA/INEAVAE RIEIR © AMEAR S5 RIA SUEREEHE R T AR
Ml (Stahly er al., 1981; Katsumata ez al., 1996; Spencer et al., 2001) o FIHTTA] » R [EIAYAE EI%EL A G kE o HAS
S EBAVSA N EIRYSE o AR RS A A 2= SRAVEE S - mTRE R 2 B e e T A = 0 B AR il o Y 22 52
R o LB IR AR BN 5% JHAE 2 S AR4H o] 2 PR i I A S i 72 22 > 45588 Lagana er al. (2007) A%
h4E T H ISR AZENE - HENRESERHIES & > WA KEEEAE 58 DU D ke 20 E sl ss R
L > Tz sl 2 SR BURTE A AEIVAE R IR E RS MRS - BRIV AIE B i 2= AT - USRI -
H AFEAE AL & BRI AR A REREDREZ 18 — 22°C (Charles and Walker, 2002) ; [ffi % A g & =~ I st IS HY AR IR B
JRFESE 10 — 15°C (Hagen and Heath, 1976) - JE57HE &8 AV RIS OAE » B SORIEHIEISE 6 BB ELY
TJ#EE] 3 kg (Wu et al.,, 2013) » [ RERRIVER FEIRF & R E 2 A & EE - 8 hnEVE A ESZ st
Z— (Lin et al., 2006) - YalCin et al. (1997) HIWFTEESR » TREUR —FEA[E miERY 0 AZEm & > BEENKE (FE
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R 18C ) AU ARMEIR - (HAEE SR (CH9RE 28°C ) IF 2 86 HE - fifE iR i B Blg R g R M EE 257 -
FASEABRGS IR AT > JEANRAE R BRI PRV RMBERR (IR ZE SRR EENIC G0 - 1 e ARgT
RENZHATBUR -

2. FEEPRHEC IS A R 28
Table 2. The effects of different diets on growth traits of Pekin Ducks

Weeks of age Tre.atmeflt - - -
Control High oil High nutrient concentration
Body weight, g

6 1,446 = 82 1,461 £ 25 1,414 £92

7 1,996 = 82 1,989 *+ 29 1,970 68

8 2,406 *111 2411 £ 55 2,382 £93

9 2,703 *115 2,639 * 69 2,732 48

10 2,951 = 56 2,869 110 3,016 £29
BWG" 53.8% 0.9 503 3.0 572+ 42

Feed intake, g/bird/day
6 —7 174.2£22.7° 175.7f 1.1° 133.8%1 9.6°
7—38 221.4%£17.9 241.1£27.9 207.31£15.6
8—9 214.2%+19.9° 196.2+ 7.6° 166.3£17.3°
9 —10 212.2£28.3 194.8£24.2 197.8£10.3
6 — 10 212.4£30.0 201.6%£14.3 176.8% 7.2
Feed conversion ratio, feed/gain

6 —7 2.2310.40 2.011£0.37 1.74+0.39
7—38 3.79+0.25 4.01£0.45 3.38+0.44
8—9 5.4610.91*° 6.18%1.36° 3.58%£0.71°
9 —10 6.12+1.00 6.44+1.77 5.01+0.96
6 — 10 3.95+0.58"" 4.01£0.19° 3.10+£0.28"

" The diet in high oil group containing 5% oil was isocaloric and isonitrogenous compared with the control group. The diet in
the high nutrient concentration group contained 10% more crude protein and metabolizable energy over those in the control

group.
"BWG: Average daily body weight gain (g/bird/day)

Means + SD. N =3

“® Means in the same row without a common superscript differ (P < 0.05).

K IREE 7 L SIS R A RO BT » (£ 6 — 7HEIREL 8 — 9 NS - WIRGL AR ER
BRI (P < 0.05) » (MBI IALIETE IS AL FTRHT @ RHIREEE 25 [ Cherry er al. (1983) 19305k
GEFADL » 1T Cherry et al. (1983) 3B BT BIYI 6 LG5 EAHRE B 5 F EACHEER (0 & - F0hts
(1 PIBETE R T GRS ER R 6t (Cheng f al., 1997; NRC, 1994) » Tii (£ 61N 5% B (EHRBEB S
3UCHFTHEF AN REITER &R 17% » TARBERERIEDEIE 10 — 18°C REHIE A HLER it 4.5% (Daghir, 2008) -
Cheng et al. (1997) 573 1 AIEEST#E FABEBEILIE 21.1°C % 35°C U@ » W4T 127 % 13.4 MJ MB/kg #5ECTLHE
R I BB B B BT G SRS 48 T A i AL DR (S FLZE (9 B P e
Zulkifli er al. (2007) LU 8% MBS B ey SR ARATEREBERIY 34 CHIE PR 21 5 41 FIE8 ) » IREEAH
R AR AR A - ELATH Rt - R -

B 4 PEEL TR R R T (VB 8 — O BIRIY + ST A BRI Y (IR - HETRER R
BEE SRR A & B4 (P < 0.05) » (HBUIEAMIEE 25 - LEB R AIRIBR 21 (6 — 10 M5 ) 1 2
(TR R RIS - SR RN B R G SIS SR (e R » R D BRI T LA BT -
11 R (S LB = Nitsan er al. (1997) B9BTZEAERET o (A NRRSEHRENLIAS 3% DA 4% - ELpkhg
MR IR IE - EARBIRELGER - TTHERE BB RITHES Tk 2 HERD -
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1. B RE
3 B A EEIREC T RIS B RS 2 22 - EiECRE IR S B R AN TR 2 i B MEIRIR I B2
RS NBEE AR ERS - BRAE TS (Kadim ef al,, 2008) - EEWIER IR EGREE T - HARHIET RIS ES A
JEDARG I AR AR B » SR A T ENENA ) E(ERE (Meltzer, 1987) < B EMNIREUR - EEREDRAEHME 28°C
BF > VOEE DL EAY A A EE 2 B8 R AR RS S b i > SN PR o — S R B BA AR A RS (Sandercock et al.,
2001; Borges et al., 2003) « (RELENYIEDRAY BT - OIECRENY)E 2 BVEBINIEIE 2 — « EAS R = IR S
PRIEHAR >~ ER RS B = > BN ] sE S R 2 2B R 0 R K s B a2 2 -

# 3. AEERET IS BRI Z o g
Table 3. The effects of different diets on rectal temperature of Pekin Ducks

Treatment

Weeks of age Control High oil High nutrient concentration

Rectal temperature (°C)

6 40.1£0.7 39.9%0.8 402+ 1.1
7 41.6+0.4 41.610.4 41.6%0.2
8 41.8%£0.3 419103 419103
9 42.1%0.6 42,1104 42.1%£0.5
10 41.7£0.3 41.810.3 41.9%0.3

" As indicated in Table 2.
Means + SD. N =3

L FEEE IR

T 4 RARER T IS B SR EE R E 2 P E - SRS REUr > SePkhn B R 2R - !
RRERGHIRENT & B e M ME GiEpk RS - RS ENA  BAEMEESRIGEAEIL T TR ZEDH
FH AR (Plavnik et al., 1982; Knizetova et al., 1991) - S8 30REH - Sra &l E AZEAERGE - B9ALLsl] -
WHEHIESER © EEEARE R e IIEREE - BEREiEE T oth | Ittt EnE e BRIEH NN G ItE -
Az FZE{EHERE 1 77 EE (AL-Batshan and Hussein, 1999) » AGABRIS AT B2 RUIE A BACRBER AR - HIFRNFRER
HRBREH GO T A E (BEABBGEER) - DUREMWHHZ RIS -

V.l R R

# 5 BRI SHESIBMRIER 2 $8  GRER - 1 8 R 9 BB SN T~ S T4 RAFE
RSB R (P < 0.05) » FufthE I HIARAE B - (I0Terry R S B e T R 36 4
SiFf9;5 45 BE (Mushtag and Pasha, 2013) - S5FZEs5 1 » MBS0 A5 T fAch S TS @ E7F - TOSRABT-
PRI R - FLIRP SRR AR AR FEE (ohn and George, 1977)  SEEH{E 41'CIIEDRRIAIEE & H i1
SASSAL G AT RS EE G AT+ T S T34 HI €7 (Ait-Boulahsen e al., 1989)  Lin er al, (2000) 43 T (1 Py 24
AN LR R - GBI 3 SRS » FREDEREHE 10CHRTEI 30CRE - @M AT S T
i+ {2 RREHE R ] 33°C A A T MR T § TS 7 MO - BB (7 — 32°C ) AR
1308 o PER A T M B - iDL LS TIZE OSSR AT S - M ARET M TS DY - I T IR 2 B
MRS » B SN BRI NS - DR FRMTEZE -

F 4. AFEERECH LIS B =R g E 2

Table 4. The effects of different diets on dressing percentage and abdominal fat weight of Pekin Ducks

) Treatment
Traits - - - - .
Control High oil High nutrient concentration
Dressing percentage, % 80.0+ 1.1 80.0£9.8 81.0+1.6
Abdominal fat weight, g 22.6%5.1 19.0£7.8 23.0%£9.5

" As indicated in Table 2.
Means+ SD.N =6
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# 5. ANEEPRHECT SIS MR E RS 2~ 8
Table 5. The effects of different diets on blood electrolytes of Pekin Ducks

Treatment”
Weeks of age - - - - -
Control High oil High nutrient concentration
Na® (mEq/l)
6 144£38 14317 1457
7 142£3 14212 14212
8 1405 13917 141+3
9 136%5 13714 13714
10 143£2 142£2 143%3
K" (mEqg/l)
6 59%0.9 54%0.9 58109
7 4.6%1.0 44+1.0 45%1.0
8 59%1.2 55+1.4 56112
9 7.6%1.3 7.0£1.5 7414
10 5.6%1.0 5.6%1.2 53%13
CI' (mEq/l)
6 110 £7 108 £6 112 £8
7 103 £2 103 £2 104 £3
8 102°+3 102°+2 105" £3
9 102°+4 105°+6 103*+3
10 101 £2 102 £2 101 %2

" As indicated in Table 2.
" Means in the same row without a common superscript differ (P < 0.05).
Means * SD. N=4

A

TEERE REUAE & B AR T SRR S R LURIERER - BOELLARS - 08
FERED 10% HUERDRHE AL SISO 2 8 -
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Abstract

The purpose of this experiment was to evaluate the alleviating effects of heat stress for Pekin ducks fed increased oil
content and raised nutrient concentration diets. There were three treatments in the experiment: (1) control group: commercial
diet; (2) high oil group: same level of metabolizable energy and crude protein with control group but oil content increased to
5%; (3) high nutrient concentration group: commercial diet with 10% raised metabolizable energy (ME) and crude protein
(CP). The experiment was conducted in artificial climate chambers. The ambient temperature and relative humidity were
set at the average of the temperature and relative humidity from the four southern counties (Chiayi, Tainan, Kaohsiung and
Pintung) in Taiwan from July 22" to August 21%, 2011, respectively. The results showed that there were no difference on body
weights, carcass traits and the rectal temperature between groups. Ducks in control group consumed highest amount of feed
at the third week (P < 0.05). The results of blood electrolytes indicated that only C1" showed significant difference between
groups at the second and third experiment week (P < 0.05). In conclusion, the results of this experiment indicated that feeding
ducks with diets of increased oil content to 5% and ME, CP raised by 10% couldn’t improve growth performance in Pekin

ducks at stress temperature condition.
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