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i E: KXBRRAEMAARERFATBAEARBRE AFENBRARETSTHH 0, AHE
AR P EGERTKT, RS AEIN 1 220 BEFA A FR AL 360 2 AL H 6/
W HRMOANEL, BANAEE 10 R4, BAMARERT 1 ~4 B4 31.28.81.28 131. 28,
181.28.231. 28, 281. 28 mg/kg; 5 ~ 15 JA # A 27. 46, 77. 46 . 127. 46, 177. 46, 227. 46,
277.46 mg/kg, KBH 15 B, SR AN L) RBH X T RTH,1 ~4 BE, HARERTEA
112.51 mg/kght-F 3 B ¥ & % K ;44245 KF 4 106.05 mg/kg B4 T %1%, 5 ~15 B #, 49
HAERT A 108,09 mg/kg B -F35 B 3 & & X ;AR 4E KT 4 101,69 mg/kg B4 L&Ak, 2)
RRAERF A 131.28 mg/kg Bf 46 2 F 48 &5 4 B iF X & 6 (TP) 454 2 A B 5k iR B
(AKP) & (P <0.05) , 44 KFH 127.46 mg/kg B Ae R B F 32 5 15 B ¥ o id AKP &
i 82 (P <0.01), 3)ARF W X F TR, HAR4EKF A 161. 16 mg/kg Bf, #5 4 5t f 7 i
ZEAFTRG;AMRERT A 167.92 my/kg i, b F A KRB EFLS T RS, ARFRTS
132.41 mg/kght,#4 15 At A A KEEZ LT RG . W T, Fa4b 69 £ KRR AR b i
TP 4 M Z 45/ AKP EHAAETEHvh, A REARBRPAREFETKTEA 1 ~4 B
# 106. 05 mg/kg,5 ~15 F# 101.69 mg/kg,
KW R A RMER A ETEAKT
hE 4L .5835 XHERFRIRED : A XEHS:1006-267X(2013)05-1105-08
PEESIYIRN B A EEAB YN E TR
Z—o EMOTEREBTMERYENNASEA

WS [ N AP, NRC (1994 ) 3 SRS 1) B &
Friis B4 O 40 mg/kg, TR AL 1976 4 KG

LR, M H SR e BRI AR VF 2 A4 BT
REHRA T 0 e s Y R P BB
AR X S AR R, 7 T R
PET o R F 45 1 3 3 XoF PR A7 X0 A AR 14033 ‘L /K
SEHE G, M E AT XS RO B IS LK A R
80 mg/kg., 5% B D HE 5T K WD, 4R M A K R
85 ~99 mg/kg B EHE T 1 ~21 H B P HIGRK
i MRS, 25 Ik, KB RERDY
e S LR UL E e TP E e S gt
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BEE&WE : HFEKE AR KR LT 4 (CARS43-11)

HY B8 SR 2 60 mg/kg, i I HK 7 OB S 1F
FEHT 1985 AF 2 R ) BC A 450k B B A9 S K P
950 mg/kg o [E DY R B 45 L R RS TR o
I LA IR o it , A6 LA HERT (1 ~ 4 4
) ANE Y (5 ~ 15 Jal i) JHF A 2L 9 A K38 ik
Bxb g, 18 5 ST AR BE K R A AR BE LI AR
AR AR AR & 0 5 e, i R Y B 2, DA
PR A B IR T R ROR I, O T R R
TR SRR SR (A R A Hl
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S3oME AT 1 RN 29 H A 55 AH i | it B Y
AU AR KIG (35 EDOK P BT 35 55 b Bl A 50 L 2
B o IR i B R K E =3 AR K R EH Fh
S b e 2 AR TR VI ARG o AT PR 2 R4 AL
1.2 Rt

1 ~4 JE S 1 H 8 E R KK 360
HOBEHLS R 6 A4, B4 6 A~FEE, BAEHE 10
HIG (AT 1/2) o ST ~ VI AR K
SE4y )0k 31,28 .81.28 (131.28 ,181. 28 .231. 28
281.28 mg/kg,

5 ~15 Jii e HE 29 H & B H A& K1 360
HO LS R 6 A4, B 6 A~EKE , BAEH 10
RGBS 172) o (1 ~ VI MR EEK
SR 27,46 77,46 127,46 177. 46 227, 46 ,
277.46 mg/kg,
1.3 KIS ER

FE Tl )RR B 97 7K OF- 2 BRONRC (1994 ) #1819
(1) %8 7% W 25 1 A b [ ERE B BB 3R (R X
e M5 1 ~4 A 5 ~ 15 JA#E 2 1 3R B
B, FERH AR A 8 S8 SR A IR 1, i B oK
B2 B W) B T VLB 4E 3% 7S I R A BR A W), HAA 2L
B3R 98%
1.4 fAFxEE

DO e A R R A W o | E W EE 8
IKFURAT, A 05 1), M - 75, AR /D PR B S
OSSR RE M A ORI 38 2 R T 5 Kk
BB BR 2 w5 AR 77 1 SRRk K Rl RO RO R
A E % GB5749—2006  AE & TR K T AE bR
1E) ORI E R K
1.5 MEHERKFTZE
1.5.1 AERKMERETE AR

S A SRR AT 15 JRE AR, 430 LLE & Ok
LS B AT 25 AR, A0 IO 1 ~ 4 JR i
5 ~15 JEIE1-F- ¥ H 3 & (ADG) ; 4 H g8 3t 1)
HAE &, 1T F % H >k & 5 (ADFI) fil K 5
(F/G) . HRICELSHIET: WK, 18
1.5.2 [y AE bR FMER & =

415 JR AR E G, B EE LA 2 2,
WHERPKR 0L 10 mL,3 000 r/min 5.0 il 15 1l 7+

i o 3R FH A e b AR A I B S A R
P £ 500 2 1LV #4590 (GLU) (S & H (TP) (K
MR (UA) &5 Sl 1tk w5 2 i ( AKP) 35 1, ik 4R
25 R0 G I 70 & 3 B R et A )
TARWEFR T I3 BE B R R R 0o SO
THEN €, M ZFE(E,) V2 (T,) MAEKEER
(GH) & & ¥ i At 5t b 07 A= R B 53 B R i
SRk, RS REAEREF - 1
(IGF- 1 ) % & R I K S 3 75 U 2 o
1.6 Zits#hr

B 2 B R SPSS 17, 0 R 4 v LR 2 22
53 # (one-way ANOVA) , 3f-& H] LSD ik {7 £ 5
P IR BHR LA S IE = prifE s Fon . IR
FHIE %88 ((orthogonal ) 43 By &4 b il 17 H £ 445 o
IKF I L b sl ith Ze 5, R il Ze 400653, R 8
2 R 4 R 3 AR O AR L A A 2E AT 40
A, LABA RS AR R P 9 B 9 38 B K F . P <0..05
P <0.01 4351 22 5 b 35 AR g 2 7KF- o

2 ZHRESW
2.1 fAMRSFEKEXEBERKMEENZ I

M2 A 0,1 ~4 Fger, 5 THMk, T4
ADG BEHIN(P <0.05), 11 . 1 41 ADFI 3 4
(P <0.05) ;4402 0] F/G BEE R 23R T
FH(P>0.05), V.V VI4l ADG .F/G ¥ Tt g #
Z5 (P >0.05), i B 1 M BE K P @ o
181. 28 mg/kghI X &4 1) ADG \F/G ¥ JC i & 5%
(P>0.05), D1 ~VI4l ADG(Y,)fil E/G(Y,)
ERREEKCE (X) A7 &G A 81 an T th 07
.Y, =75.681 +0.232X —0.001X*(R* =0.938,
P, =0.032), i Jy £ 7] A, 18 /B K F A
112.51 mg/kg Bf ADG f K. Y, = 3. 073 x
10 °X*> —6.518 x 10 "X + 1. 454 (R* =0. 943,
P,=0.008), i J5 f& Al A1, 16 KR B K- N
106. 05 mg/kgh} F/G ik, ADFI 5 7 f &% 7K
Z Il i 2 5 R R W (R® <0.700)

5~15 Jlrt, 5 1 4AH, V41 ADFIL g 3%
FER(P<0.05); 1 |4 ADG I 2% & F HAh 4%
H(P<0.05); T4 F/G B (P <0.05) 5% &
FH(P<0.0M)MKF I .V VI, BaBH AR EE KT
it 177. 46 mg/kg B, 5 1) ADG & [E % (P <
0.05) ,F/G R EF & (P<0.05), HIV.V V4
ADG . F/GHTILREHEXZR(P>0.05), LT ~VI
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41 ADG(Y,) #l F/G(Y,) 5 A K (X) #EA7
HHZE &, 3 3 a0~ B 48 7 #&2: Y, = 63. 346 +
0.255X —0.001X*(R* =0.962,P, =0.027) , ti J5
FER] F, ) MR BE K P 108, 09 mg/kg i ADG i
Ko ¥,=7.811 x10"°X* -=0.016X +6.835 (R’ =
0.936,P, =0.021), iy J5 & AJ A, 1) KL BE K- Ky

101. 69 mg/kgh F/G 5 Ak, ADFI 5 fi #t 4 7K F-
ZIE R 56 R R (R <0.700)

H I AT A, AR A PR RE 3 B, G R 4 0 R
B 3E B K SR 106. 05 ~ 112. 51 mg/kg, 7 A%
MR 438 EL/K PR 101. 69 ~108. 09 mg/kg.,

®1 ERARAMREFRKF (RTFEAM)

Table 1 Composition and nutrient levels of basal diets (air-dry basis) %
I H Items 1 ~4 F#% 1 to 4 weeks of age 5 ~15 &% 5 to 15 weeks of age
JE#l Ingredients
F % Corn 57.09 62.10
¥ Soybean meal 15. 80 16. 06
EEL K Chinese wildrye powder 9.60
/N %k Wheat bran 11.00
1A K] Peanut meal 3.00 2.12
aFFH1 Cottonseed meal 4.00
K TP R 7% LA VA Corn DDGS 5.00 6. 00
FREZEH Corn germ meal 0.78
A4S CaHPO, 1.60 1.13
£k NaCl 0.24 0.34
1 ¥ Limestone 1.20 1.00
/NIRFT NaHCO, 0.10
Fi5 R Lys 0.30 0.26
£ % Multi-vitamin"’ 0.30 0.30
L2 Trace elements' 0.20 0.20
E SR Met 0.17 0.11
431 Total 100. 00 100. 00
K- Nutrient levels”
it BE ME/ (MJ/kg) 11.30 11.50
HIZE 1R CP 18.00 16. 00
BT 4 CF 3.46 5.00
4E Ca 0.85 0.70
B AP 0.42 0.32
Bk NaCl 0.30 0.38
S Met 0. 42 0.35
J5 % Thr 0. 64 0.58
i iR Lys 1.00 0.80
EHR + Bt Met + Cys 0.70 0.60
¥ Zn/(mg/kg) 31.28 27.46

U Z YN T R T e K42 6 The multi-vitamin
% 1 to 4 weeks of age, VD, 200 IU,VA 1 500 mg,VE 12.5

and trace elements provided the following per kg of diets;1 ~4 J&]
mg, VK, 1.5 mg, VB, 2.2 mg, VB, 5.0 mg, i nicotinic acid

65 mg,iZ g pantothenate 15 mg, VB, 2 mg, 44 % biotin 0.2 mg, M-FR folic acid 0.5 mg, JHH choline 1 000 mg,Fe 90 mg,
Cu 6 mg,Mn 85 mg,10.42 mg,Se 0.3 mg,Co 2.5 mg;5 ~ 15 J&§ % 5 to 15 weeks of age, VD, 200 IU, VA 1 500 mg, VE
12.5 mg, VK, 1.5 mg,VB, 2.2 mg, VB, 5.0 mg, {Hf# nicotinic acid 65 mg,Z iz pantothenate 15 mg, VB, 2 mg, 242 biotin
0.2 mg, Mg folic acid 0.5 mg, JHEH choline 1 000 mg,Fe 85 mg,Cu 5 mg,Mn 80 mg,10.42 mg,Se 0.3 mg,Co 2.5 mg,
2) o A SR SR, A 785 FR K SE X 3Bl . Zn content was a measured value, while others nutrient levels were calcu-

lated values.
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Table 2 Effects of dietary zinc level on growth performance of geese
HiH 2057 RRClE R FHHREHR BLE E Y RS
Items Groups ADG/g ADFl/g F/G Mortality rate/%
I 81.65+1.70° 117.36 +5.22° 1.44 £0.04 3.33
I 88.52 £5.45" 125.51 £1.36° 1.42 £0.08 0.00
1 ~4 & m 87.55 +5.30" 124.76 +2.12° 1.43 £0.06 3.33
1 to 4 weeks of age \Y 84.13 £2.73% 121.61 £3.41° 1.45 +0.01 3.33
\'% 84.06 £1.56" 122.74 £3.93% 1.46 £0.07 3.33
VI 83.47 £2.74™ 120.80 =1. 54" 1.44 £0.03 3.33
I 69.25 +1.80" 447.61 +15.29" 6.46 +0.24% 3.16
I 76.61 =1.58" 459.58 £10.81™ 6.00 +0.18° 0.00
5~15 JE# I 76.07 +2.94* 461.00 =4.83™ 6.07 £0.26" 0.00
5 to 15 weeks of age \Y 71.64 £2.07° 455.42 £5. 74 6.36 £0.20™ 2.58
A\ 71.39 +2.16° 467.60 £12. 65 6.56 0. 37" 0.00
Vi 71.03 £3.40° 463.43 +9.12" 6.53 £0.19* 2.21

[R5 R AR AR NG P OGP B FR ZER A B E (P>0.05) MB/NE FRFRZERBE (P <0.05) MEH/NG

FRFREFPE (P<0.01) . FEF.

In the same column, values with the same or no small letter superscripts mean no significant difference (P >0.05), while

with the adjacent small letter superscripts mean significant difference ( P <0.05) , and with alternate small letter superscripts mean

significant difference (P <0.01). The same as below.

2.2 (ARSI X HO I 7 A AL AR B B
3 Al 0,4 JEEE, 5 T4, V. VI4
L3 GLU % 4k 8 % (P <0.05) S B . % (P <
0.01) F&%, T . TN 41103 TP 5 4t 5 % 3 fin ( P <
0.05) . LI AKP i ¥k 15 5 A k2 5 BLSE T e
WA, T 4L AKP 76 1k G258 T 1 41(P <
0.05) 5 I . 1L . IV 4L i 385 5% o B b 3% 5 T 1 41
(P<0.01),V . VIHHEZEEST 14 (P<0.05),
L HLHI], R KT J 81, 28 mg/ke i A 1B 3
SRR ULT TP A AT AKP 5 (P <0.05) .

15 JE s, I IV, V O VI4 M GLU & & &
EMTIAHP<0.05); IV, VA TP % &
SETMAL(P<0.05) 5 T .V  VI4LIM W UA &t
BEET 1LL(P <0.05) ; L3 AKP i 1k 2 3¢
Thi G AR R, T 4153 (P <0.05) sihi &
EH(P<O0.0L)EF LA, T I,V ., VI I8~
BB EET T4L(P <0.05) , N4 55T 141
(P<0.01),

2.3 RS ENEEESROEM

i 4 T, 4 JRLR I , 4 LA RS B, 7
PRALE(P>0.05) , EH UL B, &k B
T 5 WA 98, I VIS 40 H Al 5 200 62 (P <
0.05) #5335 (P <0.01) @& F T 41; Ui i

F(P<0.05) Btk @3 (P <0.01) §2 & A K8 1M vE
T, @, VASRMET, SERFmT 14
(P<0.05); M. IVA I GH &% & & % (P <
0.05) Btk &% (P <0.01) & T HAth & 40 ; U 4
AE 3 (P <0.05) ik i 2 (P <0.01) $2 & # 1l
W IGF-1 & &, DLl ~VI4liiys E, (Y,).GH
(Y,) & 5 e KF (X) ##:47 th &85, 15 3
mME M4l .Y, =5 447. 355 + 76. 505X —
0.237X* (R*=0.853,P, =0.003) , gy J5 & ] 1,
MR AE K-y 161. 16 mg/kg ), BERG IfL E,
SR, Y, =0.559 +0.004X —1.204 x10 °X*
(R*=0.762,P, =0.002) , i Jy & i 1, 24 7 b2
K- 167,92 mg/kg B, 1M1 GH & 15 5 i o

15 JAdg et T VI, VAR RERSIG E, & &3
BE(P<0.05) S EE(P<0.01)&ET 1 44
HAREIMGE T, F R E (P <0.05) Bk i %
(P<0.01)@m T L4, I MARRIME T, S5
F(P<0.05) Bt % (P <0.01) & T HAL &4 ;
WINEFRE W% (P <0.05) Biflk i % (P <0.01) &
mInyE GH &5, V.V VI IE GH & & i %
FTMAH(P<0.05), HIV.V VIH 254 5 #E
(P>0.05); IV, V4l IGF-1 B #H (P <
0.05)E( Mk BE(P<0.0) T IdH, AT ~V
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My GH(Y,) & 1 5 AR K (X) #:47 ih £
A, BT & TR Y, =0.297 +0. 006X —
2.180 x10 °X*(R* =0.888,P, =0.187) , i &
AL, 2GR EE K OE S 132, 41 me/kg B, 3% GH

Z A (R <0.700) ,
DLl R R, F AR B OK O R
167.92 mg/kgh, 1175 E, A1 GH & & & & & i

W 132, 41 mg/kgit, GH 5 e i o

B o AR 5 bR -5 R R K P ] Y il 2o
3 (AREEKFEIREMEENIEFRIF G
Table 3 Effects of dietary zinc level on serum biochemical parameters of geese
WH 2453 T B REH PRI B T R T B
Items Groups  GLU/(mmol/L) TP/(g/L) UA/(pmol/L) AKP/( 4 [K*#{j/dL) Zinc/(mg/L)
I 4.53 £0.13" 26.17 +1.19°  183.65+10.30°  13.75+0.53" 3.90 £0.10°
I 4.44 £0.16" 29.21 +0.55"  186.59 £6.47° 15.05 +0. 64* 4.67 £0.09°
4 R I 4.34 x£0.21° 30.56 +0.95"  205.60 £6. 62" 14. 61 £0.99® 5.37 0. 09"
4 weeks of age v 4.32+0.08®  26.09+0.57" 199.08 +6.41™ 14.25 +0.50® 5.08 £0.17"
A% 4.13 £0.15"  26.06+0.85" 223.53 +13.17° 14.42 +0.17% 4.40 £0.15¢
Vi 4.08 £0.21° 26.04 +1.49°  226.38 +8.98" 13.55 +0. 42" 4.20 +0.11°¢
I 5.01 £0. 16" 34.97 £1.83" 539.27 £22.13" 2.53 0. 14° 5.88 0. 16°
II 4.69 +£0.36" 35.85+1.75" 582.86 +19.52° 3.18 £0.24" 7.99 +0.21°
15 JE i I 4.56 £0.28" 36.59 £2.26°  539.07 £30.29" 3.75+0.21° 8.27+0.17%
15 weeks of age \% 4.44 £0.37° 33.90 £2.29"  540.80 £15.69" 2.68 0. 10° 8.49 +0.17"
A% 4.46 £0.29" 33.86 £2.02" 567.27 £23.63" 2.52 0. 14° 8.23 £0.28"
Vi 4.35+0.19° 36.18 £2.74® 571.45+17.11° 2.53 £0.08° 8.29 £0.26™
F4 AREKEMNBOLEREZSENHIN
Table 4 Effects of dietary zinc level on serum hormone content of geese
— A W B,/ (pg/mL) S T,/ (ng/mL) ERWME e ke
Items Groups GH/ P -
/N Male Female /v Male 1} Female (ng/mL) IGF- [ /(ng/mL)
I 743.63 £43.06 7 473.47 £330.67° 15.04+0.11°  1.72+0.06° 0.72£0.02° 64.78 +1.42°
Il 832.53 £28.51 10 260. 77 £555.21° 15.65£0.09° 1.78 £0.06™ 0.75+0.05° 71.58 £2.53"
jjjfﬁ(s I 834.90 £52.32 11 563.73 £953.41* 15.80+0.12° 1.80+0.05™ 0.89 £0.04™ 71.37 +1.27"
of age \Y 837.67 £63.14 11 657.40 £672.60"* 18.14 £0.16° 1.95+0.10° 0.95+0.04* 71.73 £1.25"
\ 831.13 £68.55 9 864.57 +406.12"° 19.88 +0.13* 1.88+0.10" 0.85+0.01" 72.10+0.87"
VI 760.47 £54.45 8 490.23 £509.61° 15.83 £0.12°  1.81 £0.08™ 0.72 +0.02° 79.33 =3.07"
| 208.23 +8.60° 1989.97 £70.80° 477.33 £10.30° 53.851.50° 0.45+0.03° 55.91 £2.39°
. I 271.10 £10.90* 2 386.20 =113. 10" 607.50 £40.70° 61.10 £3.25° 0.58 +0.01° 57.70 £1.98™
i; Eﬁs I} 263.63 +13.67" 2 448.27 £176.30" 650.02 £7.29" 66.06 £2.60° 0.71 £0.02" 58.61 £0.64™
of age \Y 224.87 +12.20 2 154. 63 +162. 667652. 82 £22.60" 55.94 £2.46° 0.63 £0.01" 64.39 £3.12°
\ 238.30 £11.80" 2 323.33 +76.95 553.03 £17.36° 56.15+2.26° 0.64 £0.04™ 61.54 £2.07™
VI 226.17 +11.58 2 027.97 £36.55° 543.54 £16.83° 55.84 £1.67° 0.62 £0.02% 59.28 £2.79™
R XS T JHE A ) R b ) Bl S 0 7K F- 1R Bl 4 el
3 3t K AEKB A KFERRRES 5. 460
3.1 AREKEXMNBEREARNZM AU W B i TG 1 G 19 A K M il LA 1 AT

PERAER R B EREK T LT NHMEILER,
[ AR T H K& R KRR R MM B SR 2,

HEVERT, JCH LLER I 80 ~ 100 mg/kg A MR AE N
5 3 WG O 2 WESE R L0 ~ 15 B R W
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100 mg/keghi FREE .16 ~40 H N 120 mg/kg i
MR AE 2 4 = ARk TR RS Y A K R R 5 O T D
20 3R R AENE R A E K — ORI LR R (&
Br33.3 mg/kg) B L ADG \E/G iy 48 br Al U 119 £
GBS MK 43 5102 50. 4 il 54. 7 mg/kg, A
FERI, 1 ~ 4 JE K s 38 1) R B /K SF- 4 106. 05 ~
112. 51 mg/kg I} A i 2% $& = ADFI #1 ADG, {H X}
F/G 520 AN B35 55 ~ 15 JE IR IH4F K- 101, 69 ~
108. 09 mg/kg i} 7] i} 2 $2 % ADG, [¥{Ik F/G, i
T GEt o b AT AR, K A I A SR A R B K - R
106. 05 mg/kg, B A M &% 35 18 MR BE K O R
101. 69 mg/kg,

3.2 {AHRSEKEXTRI M TE A& L IE RO

AR P AFEDR L S %o 4 45 AL AR 1 5 19 A PR T g
BA oy EEMER, PR 525 HUR A fe 5
A OB A 75 st A0, 17T 5 | & 45 g, ™ T B A
Fer=fit, Taylor 25" BIFFE K B, 3 B A0 4% AT 3
3 S TR A P I T A T R 2 G DA T 4 R
RN MR E . AVFREM 1 ~4 i, 1T 41
GLU &, V4l iE GLU 5 & e ik, 2 41 /7]
AH b 22 S i 2 55 ~ 15 JRiY, T 41yl GLU % &
fe i, VIS GLU & 5 fik,2 4l A 40 b 25 = 8
%, S s Mgk —a.

M3 TP £ 2 J B K& R Py 8 1 R i LA
= i NN O N R =2 R D W = W (Y i
WS H A R B 8 B R B A B N PR A XS Il TP
o, P LA I 90 mg/kg H AR AF RO Ik
WIS . AWFSE R, 1 ~ 4 Ji] i 58 18] L B 7K F Ry
81.28 ~ 131. 28 mg/kg I 1] {3 45 &5 1ML 35 TP &
i35 ~ 15 JHIR A AR E TP S Z R AT E

UA 28 LA R A =9, TER & 1k
WE R . UA REIEBR LK 29 2/3 i A i3k,
HOLAEARN L E R R G A BN, K&
RN UA & 288K, 7 100 ~900 pmol/L 2
B2, M2 VA FEdmagl ERXERNA. 5
SRS A B, 24 AR A K OF 7E 80 ~ 120 mg/kg
AT I UA & ik 31 i Ko ARHF 9% 29,
1 ~4 JAS, I4 I UA & i, | 4E UA
Fra A, 2 AR AH 22 AR B 55 ~ 15 SRy 4
KRPEKF-2 77. 46 mg/kg ), 117G UA & 5 o

AKP 2 — i £k ik 1R 5 56 7K A BRI LB 1)
B2, AT PR ML AR A, 4 B A 3 5 B, B
YHRETT 4y WA I AKP (R RE S AR . B T
A AKP L AR BT, SR r i 2 IE

FHIE , AKP AR SRy — Xt o SR 1) il , B8 205 47 e Jz e
TRINERIRIL . 32 76 260 R 2 W1, Ak 0 ol A ik
L3 P2 AR b T2 B MM AKP 35PE T [ 22
AEUO LB AE XY LG AKP 35 P B GRDRR A K SF- )
P& B R, SRR KT 70 mg/kg B A B i
B2 JE SUT Mo BOARAE T Bk R X 1 F T
B, AR B K PO 60 B 90 mg/kg I AE W 2 4 5
M5 AKP 3& P, AWF5E R, BE & R B KCE 1
W, M AKP 3G PE 2 BT e A 1 ~
4 JEUE KR KT R 81. 28 me/kg I, IfLiE AKP
WME B Es 5 o~ 15 JE WY, B OM B K SF R
127. 46 mg/kgh, Il ¥ AKP 3& P& . 73 4h, A
WF5E 4 FEIS I AKP J5PE B B m 1 15 JAil,
ZIRBNHIEER 5 ~7 5. B AKP 3§54 K
KBUREA HE KRR, T HAEMAIL A 15
TYREERF 5T o

o) B T B B K TR B I YR G2 % F 4
By BORE ) 75 R AR BRI B B s e 7E IV
U I B e — 8 R b AT A Sk W sh i ML A R
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Effects of Dietary Zinc Level on Growth Performance, Serum Biochemical

Parameters and Hormone Contents of Geese
CHEN Miaolu WANG Baowei® ZHANG Ming’ai YUE Bin GE Wenhua

WANG Di WANG Jiao MENG Lingfeng
(Institute of High Quality Waterfowl, Qingdao Agricultural University, Qingdao 266109, China)

Abstract ; This experiment was conducted to study the effects of dietary zinc level on growth performance, ser-
um biochemical parameters and hormone contents of geese, and to estimate the dietary zinc optimal level of
geese. Three hundred and sixty 1-day-old and three hundred and sixty 29-day-old Qingnonghui geese were ran-
domly selected and divided into 6 groups with 6 replicates per group and 10 geese per replicate. Dietary zinc
levels in each group were 31.28, 81.28, 131.28, 181.28, 231.28 and 281. 28 mg/kg at the age of 1 to 4
weeks and 27.46, 77.46, 127.46, 177.46, 227.46 and 277. 46 mg/kg at the age of 5 to 15 weeks, respec-
tively. The experiment lasted for 15 weeks. The results showed as follows: 1) according to the curve equa-
tion, at the age of 1 to 4 weeks, when the dietary zinc level was 112. 51 mg/kg, the average daily gain
(ADG) reached the highest, when the dietary zinc level was 106. 05 mg/kg, the feed to gain (F/G) reached
lowest. At the age of 5 to 15 weeks, when the dietary zinc level was 108. 09 mg/kg, the ADG reached the
highest, when the dietary zinc level was 101. 69 mg/kg, the F/G reached lowest. 2) At 4 weeks of age, diet-
ary zinc level of 131. 28 mg/kg significantly increased the serum total protein and zinc contents and serum al-
kaline phosphatese ( AKP) activity (P <0.05). At 15 weeks of age, dietary zinc levels of 127. 46 mg/kg
significantly increased serum AKP activity and zinc content (P <0.01). 3) According to the curve equation,
at the age of 4 weeks , when the dietary level of zinc was 161.16 mg/kg, the serum estradiol (E,) content of
geese reached the highest; when the dietary level of zinc was 167.92 mg/kg, the serum growth hormone con-
tent of geese reached the highest. At the age of 15 weeks, when the dietary level of zinc was 132.41 mg/kg,
the serum growth hormone content of geese reached the highest. In conclusion, zinc has important influence on
the growth performance, serum total protein content, serum AKP activity and serum hormonal contents of
geese. The dietary zinc optimal level of geese is 106. 05 mg/kg at the age of 1 to 4 weeks and 101. 69 mg/kg
at the age of 5 to 15 weeks. [ Chinese Journal of Animal Nutrition, 2013, 25(5) :1105-1112 ]

Key words: zinc; geese; growth performance; hormone; optimal level
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