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W OE: KRB SEMRAENTS5~16 AR AL AE KM BEFRE . TRURA N EREE
MEE e AR A FAR T AR A IE R A KT, KI5 B EK AR 09 A A #E 360 R, R
M A6 ANE, RO NEL ,HFANAELI0 R(AFZE1/2), BAS A ERBAR(EEEA
20 mg/kg) PR 0O( 1 4) 30( M) .60(TM%r) . 90(IV4r) . 120( V4r) . 150 mg/kg( VI4m) &
., RB A 12 A, ERAV D) RAS AR EIRTON, AREFT M RTH
104.90 mg/kght-F34 B ¥ & F K, MR 4R K F 4 117.63 mg/kg Wb ERZ&K, 2) V. Va
BFER ¥R 23RERBRNESHNEEPREIEST [ H(P<0.054 P<0.01),V4
MR ERERT [ 8(P<0.05), 3)IV. VM E G L AR 45 5 A %A N £ 2 FE M
B2FZTIH(P<0.05R P<0.01), V24P sf 4 fo i b ob i 4F 4] A BRI A
Fe ARMEEZE ST 1H(P<0.05), 4) VALLERAAYHAH (MnSOD) FHMR L H & T
[48(P<0.01),IV. V23R8 A8 (MDH) f= g & & fis 8 (LPL) /& 1 2 3% M 2 FK T |
20 (P<0.05 3% P<0.01), 5)MnSOD MDH #= LPL /& 5 4 kMt AR T E M E MR (P <
0.01) ;MDH #= LPL M5 T hth RA A R AR L EZMRXE(P<0.01), Hb+T 4, & T4
ERARMRTRBIG 5 ~16 Bk B RAG6 A KR B F Wik fE R AR F, BRI E,
G AR F 4R R A K 4 104,90 ~117. 63 mg/kg, MDH #= LPL & W 5 & KB4 fo 8 5k dh
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B EM RIS R L B, 2 )
T, 7 FERVE R F A8 90 mg/kg G TR IE HE XS )
SRR TR R R, E BRI,
B S 3 M 4 AR B R R R, R RE, B
FAEERS G 25 S SO G 7= AR 8 Rl B IR
KE” L FEARMEAL R . B 45 S5 3 e X P A8 2 K
KRB, @1 ~ 4 JE ARG AR 4 K
120 mg/kg, H A, 3 5 X 19 46 55 bR i (NY/T
33—2004) F4EHEZ R 1 ~ 4 JE I F 60 mg/ke,5
Jili LA F o 40 mg/ke; 3 A TG GE) R b D)
(NY/T 2122—2012) H4E HEFE & 1 ~4 JB 1 5
JAE LA 342k 100 mg/kg; NRC (1994 ) by i H &
BhE IR S AHEAE B O 66 mg/kg, SR, BT A
1ot A% R TR B AN T el s, 8 A R B ik
B SEPR e S R E R E . 12
SRk EE RN R 2 XS R
GBI, MRS T B IR D, i, A
LA 5 ~ 16 Ji i T e % i 55 X 4, 8 2ok 8 R
R P OAS [ 73S A % AR K M Be L RE S M RE L SR
Wy J5 R D 25 R R O P T S A o RS DR R A S
B, DL s R ERS S 7w S m B, N
T3 3G 10 48 T AR R AL HS AR 4 o

1 #MB5F=%
1.1 Kz 5ili& it

VR 5 U il B AP 8 HOR RS (FA IR RS ) 360
HOCRHIBEPL B 535, 0o 6 N4, B4 6 4
W, BAHEE 10 R(AR& S 1/2) &4 515
e A A MR (Bf 25 &y 20,00 mg/kg) Hrigsfn o 1
ZH) .30 (M 4l).60(IM4). 9 (V4). 120(V
2) 150 mg/kg( VL) %G, 1 40X R4, 10e
Wi 12 Ji . IR i B K& L B AR R R OR
TSR P R AR IR S 2/ o et X5
B 1A K B R BE W 18WT TL T 4 R S R A
B2 W) (A R85 0 98.00% )
1.2 KGR

FEAl I KR 8 37 K F- 2 Bl NRC(1994) K&
BT BRI T o LA AR 4H 8 I B 5% KT
W1, TCR AR EL 7 an R - 3E By 90. 53% , HLET
4 5.00% , £ 0.30% ,BRERAES 2. 00% , B iR 5045
1.17% B EH 1. 00% (TR oy B T o i A £2
fit . S04k H B8 500 mg, 4k K A 12 500 1U, 4 4=
% D,1 000 U, 442 E 60 mg, 4k % B, 3 mg,
ik & By, 15 wg, MER 25 mg, A2 0. 55 mg, 44
% 0.15 mg, ¥Z 810 mg, Fe 80 mg, Cu 8 mg, Zn
40 mg,Se 0.15 mg) .

&1 ERFARAMREFKT (KT EM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
J5B} Ingredients i Content 7K F Nutrient levels® 4-& Content
Tk Corn 61.97 L& H 5 CP 16.00
iK1 Soybean meal 22.00 HiiR Lys 0.82
FKFEFF Maize straw 8.00 EHBR + Bt Met + Cys 0.53
K ¥ Wheat middling 4.00 5 Ca 0.70
1 § Fish meal 1.50 R AP 0.32
WIR A ES CaHPO, 0.78 Y145 ME/ (MI/kg) 11.29
£rih NaCl 0.30 £rih NaCl 0.38
1 #; Limestone 0.95 FEHZ R Met 0.26
%4 Multivitamin" 0.30 AR Thr 0.58
L2 Trace elements' 0.20 M4k CF 4.98
41t Total 100. 00 % Mn/(mg/kg) 20. 00

V2B MR T E (A ST SRR 4L The multivitamin and trace elements ( without Mn) provided the following
per kg of the diet: {{fi nicotinic acid 65 mg,7Z X pantothenate 15 mg, M-z folic acid 0.5 mg, VD, 200 IU, VA 1 500 mg, VB,
2.2 mg,VB, 5.0 mg, VB, 2 mg, VE 12. 5 mg, VK, 1.5 mg, 4= ¥ % biotin 0. 2 mg, fH##{ choline 1 000 mg, Fe 85 mg, Zn

80 mg,Cu 6 mg,10.42 mg,Se 0.3 mg,Co 2.5 mg,

D K M4 . Nutrient levels were calculated values.
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1.3 fmHFEHE

T I G < AT T T, AR 1A
M S AR R 3R 5 IR RS B i POK AR &
USEHR B HOLESRE R 1 2R ROR DU EA T I %
1.4 MEBRRTTIE
141 AR bR

16 JEJ YA, 73] L H 52 O B X R R A T
ZSIEARE 755 ~ 16 Al 19K H 34 (ADG) ;
Geit43 H e FE R, 71572 H R 2 i (ADFL)
R L (F/G) o B K0 3 45 4150 T2 Iy ik 1
oL, TR AL AR
1.4.2  JESEPERESE br

16 Jal e 7R, S KR ML i R a3 R R AT 5
SERTEER 12 h LMK E A PR RE 4 T AR T8
B4 k) (NY/T 823—2004 ) I 3¢ J& 5% 1 g
iR
1.4.3 EIRHANERAE

14 R i, WA TE L RPN 6 HRE (A 6F
i 172) kit 36 H R R AACHEE (L A5
200720177297 BEATIR IR , IR By Be WiialY] 4 d, 2%
B1d,ERW 3 d, AlRYoK, €8RE. RH2
Wk SR 3 d M HEEY) o 4 K B LR Bl
W FEACII O T R S 2 A, B ORE I A
BRI R, T A o B

T8 DGR R RS B 2 40 mm AR IR TR AR A, 36
FETE 65 ~ 75 THEATH LT, A 2R T 119124 h,
T BRT FERE , SR I /N BT RE B B AL T A
BriE o O T kSR AEAE TR A B A AR B XA R 45
S G R, R AR RIS TR 1 K pE O L R
PR 5 TE TSGR HE S I, PR A 1 B
JE RSP FH /NG 1A Al S B, A B HG X i &5
BT o

FRIBAE (ME) 5% H Parr — 1281 fE & Il & {1
FE M & H i (CP) Sk ] & it FOSS TECATOR
QUALITY ASSURANCE % £ #E 17 £  ; 45 ( Ca)
KL MY LR 4 (EDTA) 28545 RE IL T E 5
i (P) >k H BioSpec — 1610 % 2 & 119 5 { LA L
@A s HLET4E (CF) | F Bk % 21 4E (NDF) | 1R
PEVE ¥ £F 4 ( ADF) >k I ANKOM 724 w] 2k 7= Y
ANKOM2000 Fiber Analyzer (NY14450) % %% 17
Rl s HLAE W (EE ) >R H A il iR 4R35 E . B H
R E TR F A AR S5 P RN %
ME P340 F

T HE(AME) = BBE(GE) - 2B (FE) ;
HACHAE(TME) = AME + W fE (EES) .
PR RE AL IE - LI 48 h 5 5 1] JC AU I R, 25
FIE A oK GRRREAE & 12 h i, #hk 6% i
IR BERE A4 bR SR R HE Y, gk 48 h
TRREAE D N URE AL, UBEI E Y EE
L4 4 EETE VRN E

16 Jil & K Fx H )5, 3 # Bk R 1L 10 mL,
3 000 r/min.C il 7453 ML 15 AF &b, 2R 21 RIS SR AL
W) & I I P A R S A B A 8 (M-
SOD) i £ 5 2R Fi1 3¢ 5 1 Jjt % it ( MDH) 3571 6 0
JE JIF A+ MDH {5 4 5 5K A IR 25 1115 i ( LPL) 120571
G IE T LPL 35 78 5 i F G50 & 240k B R At
LA W) RIS
1.5 SFitaHh

K SPSS 17. 0 v #. [] 2 J5 2253 #r ( one-
way ANOVA) 1) LSD % BEAT 2 # LA, ilE Ak
PELL I (E £ AR HoR . AR SR LA
(‘orthogonal) 731 #5415 s Bl Fr #4745 7K ST~ F) 2
Pl 275 A, SR Pl R AU 5 3 B T AR R Y B
(I ELIN RSP o FF BEAT A2 K PR B B 57 ) iR
P25 35 P 2Z 18] B9 A 5GP 23 Hre P < 0..05 Al
P <0.01 7351 0y 25 5 . 35 AR 2. 25 /K-

2 ZHRESW
2.1 fAMRSERMKERFIEEREBERF N

HR2 AT, 5 ~ 16 JA#E, VAKE R B & &
FIH(P<0.01), BEmTHMAACP <
0.05), VAKERERT 1 4H(P<0.05);IV.V
HPHHWEREES T 1H(P<0.01); VAT
YWHREEEFIRTHMALH(P <0.05); VAR
FEIR R EIRT TP <0.01) , HAl & H Y 3%
KT T4 (P<0.05); 1 N4 F¥HMEE FHH
FRERATNEZER(P>0.05) ; KA HRE T
AEZE(P>0.05),

DL b & R 3R W AR R S K S 90 ~
120 mg/kg i A= K P fig & 4, % ok - K T
30 mg/kg i xf A K PEREME A B o Bk, DA
I ~ VIS A E(Y,) FOB E (Y, ) 2351 5 1
KA INAKCE (X)) #-47 R i &35, g ar mE 7
FRUF .

Y, =23.749 +1.007X -0. 144X*
(R*=0.737,P,<0.01);
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Y, =0.019X* —0. 151X +8.90
(R*=0.919,P,<0.01),
B b A il 2 (8005 O FR AR s )RR R S K
4 104. 90 mg/kg B34 H 3 5 55 K, TS K-y

117.63 mg/kg MHRHE H AR . MZRG 206 M 4y

I E R S O e e A
104.90 ~117.63 mg/kg.

AR 1 N S|

F2 (AMRERMAKTEITIEE K B
Table 2 Effects of dietary manganese supplemental level on growth performance of geese

2H 5 K Y H G E A H R A BHE L VALUES
Groups BW/kg ADG/g ADFl/g F/G Mortality rate/%
I 3.52 +0.14° 23.84 £0.42* 212.84 +0.59" 8.90 £0.21° 0.03

I 3.57£0.14% 24.48 £0.49* 212.41 £0.72° 8.76 £0.06" 0.02

il 3.61 £0.08® 25.14 £0.22% 212.11 £0.64° 8.70 £0.06"™ 0.00

v 3.76 £0.07" 25.42 +0.35° 211.80 +0.56" 8.61 £0.08% 0.00

\Y 4.00 +£0.17°¢ 25.81 +0.23° 209.58 +0. 59° 8.56 +0.05" 0.00

Vi 3.63 0. 11" 25.08 £0.48"™ 212.13 +0.63" 8.62 £0.04" 0.01

[ 51 B i JR AR AR RN G PR s OE P R OR 22 R B (P >0.05)  FIAR/NG P RER IR 22 5 3% (P <0..05) , Milal /NG
FHREREFPRF(P<0.01), £3.%K4.£5.%K6[F,

In the same column, values with the same small or no letter superscripts mean no significant difference (P >0.05), while
with 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 Table 3, Table 4, Table 5 and Table 6.

2.2

TRIARSE AN 7K = 3ot #8 B == 14 RE B 2 0.05), I . ILZZ (8] JE 55 i R 4 i

H1Z% 3 A1, 16 JH e, 25 4% S R m T 1

ARG AR LA BRI A B 25 S AN 2 (P >

A4, M. V.V VIHEE ST THP<0.05);1V,
V2 R i A R ER LR 235 Sk 2 (P <
0.05) Mith lg 2 (P <0.01) = F 1 445 VABAE R
REMT TH(P<0.05) , HAh# 20 8] J0 . 2% 22 5+
(P>0.05); VL LT E & T HALS (P <

F3 AMERINAKEIEEEMR

Table 3 Effects of dietary manganese supplemental level on slaughter performance of geese

0.05) .

DL b gt 3 B AR S i K S R 90 ~
B SRR B ORI R
LR B G B 265 WS K SE IR F 30 mg/kg X &

120 mg/kgtf, fiE 2.

SEVERESE F AN B R

sEAl

%

2 Ve it e
o J& 52 J R % Jig L% JhE L

2H 5 Percentage of Percentage of

Dressed . . Percentage of Percentage of Percentage of
Groups half-eviscerated eviscerated .

percentage . . abdominal fat breast muscle leg muscle
yield yield

I 85.80 2. 72° 76.20 £1.91° 74.16 £2.89° 2.20 +0.50° 11.23 £0. 73" 12.43 £0.43°
I 87.36 £0.56™  78.07 £0.54™  75.94 +1.11" 1.97 £0.30" 11.94 +1.20° 12.89 0. 77"
I} 88.27 £0.80"  78.10+0.84™  75.97 £0.49™ 1.84 £0.33" 12.25 +1.19° 13.21 0. 62™
v 89.11 £0.60™  78.93 +0.85" 77.43 £0.73" 1.70 £0.59* 12.45 +1.21° 13.80 +0.80"™
Vv 90.04 +1.16° 82.15 = 1. 74° 79.15+0.41°¢ 1.36 £0.36" 14.19 £0.57° 14.51 0. 59°
VI 88.37 £0.72™  78.25%1.60"  76.25+2.06" 1.67 £0.51™ 12.24 £0. 88" 13.24 +0.44™

2.3 (AMRERANINIK T X EGE TR R A2 ME i
=00
H1 %% 4 A1, CP EE Ca P CF ADF Fl| ] %

BIRBSET GRS, V4 CP fIH R B %
T T4 (P<0.05), VAN EER T HAMSY
(P<0.01); V4L EE FIHZR B E ST 1 4(P<
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0.05), VAM B ZE®m T 1 0. I, T4 (P <
0.01) ,HEVHZERALZE(P>0.05); V4] Ca,
NDF ADF FIiRE ¥ m T 1 (P <0.05); VA
PHHREERT 14(P<0.05), VAR EER

FTI14(P<0.01); IV . VIHACFHMHEXREST
[41(P<0.05), VAR EHTF 1 4(P<
0.01),

R4 ARERMAKEXEEEFY AR RN

Table 4 Effects of dietary manganese supplemental level on nutrient availability of geese %

ik HLEE H 5 HLIE Wi 5
Groups CP EE Ca

7 HLZF 4t
P CF

GRMERVRE AR
NDF

PR YEVE R T 4
ADF

57.28 £0.82° 68.57 £0.58" 39.74 £0.58"
58.09 £0.61® 69.25 +0.31" 40.37 0. 86"
58.54 +0.52% 69.64 +0.78" 41.27 +0. 88"
59.10 £0.71" 70.22 +0.33" 41.31 0. 54°
62.17 £0.63° 71.31 +£0.63° 43.45+0.58"
58.20 £0.80 69.28 £0.90* 40.91 0. 65"

S=e==225~

29.12 0. 35"
20.81 +0.63™ 27.75+0.76™ 64.33 £2.43" 36.73 £1.63"
29.84 +0.57™ 28.03 £0.49" 63.71 +1.74™ 38.91 +0.88"
30.69 £0.47™ 29.25+0.41" 66.53 £0.86™ 39.09 +0.83"
31.16 £0.57¢
29.80 +0.37" 28.80 +0.84" 63.93 +0.77" 38.04 £1.02*

26.95 +£0.22" 62.44 £3.83" 36.62 £2.19°

30.63 £0.90° 68.96+0.81" 41.24 £0.76"

FES A, IV. VA AME [t T 045
T2.66% (P>0.05).3.90% (P <0.05); V.V
4 TME Lt [ 453 il 1 2.28% (P >0.05) |
3.35% (P <0.05) , Ui BIIV . VA RE & Al R 5
TXF R,

DL b &5 2R 2 B, ) 5 B8 K SF g 90 ~
120 mg/kgf i & 2 5 AME ,CP.EE Ca.P CF,
NDF , ADF #| Jj 5, B i K AL F 60 mg/kg X &
FEW R A AW

RS AMRET K F X EERET RERI R T

Table 5 Effects of dietary manganese supplemental level on metabolizable energy of geese

2159 pENT ZEhe IR fE FOMA B RE EA e

Groups GE/(1/g) FE/(1/g) EEf/(kl/kg)  AME/(MIJ/kg) TME/ (MI/kg)
I 17 828.84 16 701. 84 187.2 11.27 0. 27" 13.14 0. 05"
Il 17 656. 90 16 397.49 187.1 11.37 0. 30" 13.24 +0. 05"
m 17 760.98 16 357.22 187.2 11.39 +0. 09" 13.26 0. 06*
v 17 547.88 15 991. 36 187.2 11.57 £0.05% 13.44 +0.03"
\% 17 740. 86 16 569. 86 187.1 11.71 0. 10° 13.58 +0.03"
VI 17 608. 22 16 465. 22 187.3 11.43 +0.06™ 13.30 £0.04™

2.4 {ERRSE AR N oK T 34 H8 0 7 A0 AT AR B R 1
Al

6 FJ %1, 16 Ji i, V 4110 MnSOD i
PR B ST T4 (P<0.01) VAR ESF 141
(P<0.05), HAh - H S5 XA 2 F AR E (P>
0.05) ; %2 ;- if MDH 3 4 i 2% (P < 0. 05) 5 #k
BEP<0.01)MKFILAH; II.IV.V . VIHFE
LPL {548 3 (P <0.05) Bt 2 % (P <0.01) Ik
T 14H; V4 MDH il LPL {EER EFM/ T 1 4
(P<0.01),

DL S5 5 R B TR AR WS K7 120 mg/kg
AE 2 25 $2 =1 I3 MnSOD % , &I iT IE MDH il

LPL {if 4, @hK-FL T 30 mg/kg X MnSOD #i
LPL 4 JC 2. 35 5
2.5 MEMAFAEREESERKEEMERYR
T A ZEBEXES T
2.5.1 I I R 0 O M S A R P AR A DG
Ak

3 7 01 %0,5 ~ 16 JE I, 1L 7% MnSOD i
PES 2 H S AR R 3 IEA DG (P <0.01) , 5°F
¥ H R & AR b S R R 2 A C (P <0.01)
IR B HM 0. 546 . — 0. 693, —0. 640 ; JIF I
MDH i 1 57 34 H 34 5 2 0 2 AAH G (P <
0.01) , 5V H R &5 FURHEE L 2 4% 0 2% IEAH ¢
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(P<0.01), HlEAK 5N —0.722.0.567.  0.663.0.729,

0.572; ik LPL 3P 501 H 3 5 4% I 3 1A AH Ph 855 W], MnSOD \MDH #I LPL i 45
K(P<0.01), 5SHFHREZMBELEREE  AREESEIIHL.

IERISE (P <0.01), M€ R E 43l - 0. 628,

R 6 (RARSE AN M0 oK T X3 5G M 7 A0 B A BE IS 1 0 #2008

Table 6 Effects of dietary manganese supplemental level on enzyme activity in serum and liver of geese

21 5] R k=R A SR I S 625 1 IR T
Groups MnSOD/(U/L) MDH/ ( U/mg prot) LPL/(U/mg prot)
I 2.50 +0.35" 4.21+£0.11° 3.59 0. 05°
I 2.76 £0.20™ 3.94 +£0.18° 3.58 £0.04%
I 2.83 +0.35% 3.60 £0.09" 3.54 +0.02°
\Y 3.18£0.33" 3.46 £0.04™ 3.49 £0.03°
\ 3.54 +0.17° 3.42 £0.04° 3.43 £0. 02"
VI 2.80 £0.38" 3.56 £0.15% 3.54 £0.02%

®7 MFMFFEREEES ERKIEEREXE

Table 7 Correlation between enzyme activity in serum and liver and growth performance

H i S P ; Ab i SRR A T JIE 25 1 IR T
Items MnSOD MDH LPL
SEH4 H B E ADG 0.546 ™ -0.722" -0.628"
S5 H SR i ADFI -0.693 0.567 0.663™
Bl E L F/G -0.640 " 0.572* 0.729*

TR BE MR (P <0.05), T FR R B EMAK(P<0.01) , T,

* means significant correlation (P <0.05), ™ means extremely significant correlation ( P <0.01). The same as below.

2.5.2 JFNEBGEEVES B RO AR (P <0.01),

gy A 25543 9] , MDH Al LPL i 1 %f ME ,CP
H1# 8 W I, ME CP EE Ca P CF NDF fil  EE. Ca,P ,CF NDF #l ADF | f] ) J8 1 #54 %

ADF HH]% 5 MDH #I LPL i PR 24 35 (A A C HIEEC AR

R8 MEEEESEFYERT AEHEXE

Table 8 Correlation between liver enzyme activity and nutrient availability

T H fRtaE  HEAB RN i i MILF2E  PPEVERST 4 BRMEVEVR 2T 4
Items ME CP EE Ca P CF NDF ADF

SER MR ZHE MDH —0.697" -0.667" -0.706" -0.740" -0.756" -0.828"  -0.531" -0.641"
JEEFIIGEE LPL  —0.734™ -0.849" -0.876" -0.856" -0.836" -0.869"  -0.736" -0.713 "

Y ARIAE R R, E X RR TR B

3 W SO AR E WA T ORI L, Ul D G Al A
3.1 {ARRSR AR MK T XS A KT RE B 2 AR A T2 3 2o 2 g >R £ H 00 o, 7 2 ol ek 2 55 )

SRS T EGE RN ACE B B A A R RUR RS A R R T B B K, A
KW BE A K P SRR ARG 4 5o AR KAE MU 120 me/kg G YA PR HL LA, AR ik BR 4%
MBS — AP RR s R . AMISIA N, RRWL5 ~ 16 AR AR TR 90 ~ 120 mg/ ke Al
FRAPRMET U ZEWMMERE BN RE DBERSTPYHEE RO EL.
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% 20 &

3.2 {ARERMAKEIRBEEMEMEE RN
=AU

J& SEVERE R TR K& SR 45 A 3R A BEOK
- K S8 SE N T A% 2% 1Y I BRI, B W b S B
SR R B PR LB B S SR A v R
KRR H & RN B bR, Lu &R
B GRRLES B 100 mg/kg 4 T I P9 X8 MDH Al
LPL 5P, 38 08 & f0sk g 0 2 |, 1R0Re o s
A LA 3 Ao 9] X 4 i 3 1 DA T R AEC R 7 1) G R
8 Ag 5 0 o AR R 2 T R ) B DU AR, R A
e M R IRGE , AR N 100 me/kg A 4R = A
BRI, AR AR R i, AR a5 R R, 14
RS IR A 42 v R AL 2 0 B2 LG I g 2R 1) it 4, T
R I AL A T LA e AL A 1 8 R 0 AR i, LA
HLE A Ff T — 5T
3.3 AREAMAKENBEFURANAERY
=AU

B IR 0R H 2R 58 B R e s ) LA AR 5K
-, ML KR T . AT SRR,
T B TS T K P2 120 mg/kg RE 2 3 2 5 ME
CP .EE .Ca .P .CF NDF ADF F| Jf 3%, 15 B i& & 1R
PR B T e G 0 R R R 2R I A
Flp A K . HALHIR A it — 0 5% .
3.4 (AAREE R N ok F xT 88 1 iF 0 AT A EE R Y
=AU

MnSOD 2 i##l & 1k ¥ 157 1L fifi ( SOD, EC1. 15.
L1) g —Fh J2 SR N f T 22 1 B i G Tl
FEATET B A REE A LRk, &
A A F A (O, + ) KA AL N, A
MR Oy -« AEAEFF AW RN Oy - P /E 5Kk
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Effects of Manganese on Growth Performance, Slaughter Performance,
Nutrient Availability and Enzyme Activity of
Wulong Geese Aged from 5 to 16 Weeks

ZHANG Xuejun WANG Baowei® GE Wenhua ZHANG Ming’ai YUE Bin
SHI Xueping XU Chenchen WANG Xin
(Institute of High Quality Waterfowl, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; This experiment was conducted to study the effects of manganese on growth performance, slaughter
performance, nutrient availability and enzyme activity of Wulong geese aged from 5 to 16 weeks, and to find
the appropriate supplemental level of manganese. A total of 360 Wulong geese with similar average body
weight were randomly divided into 6 groups with 6 replicates per group and 10 geese ( half male and half fe-
male ) per replicate. Geese in the groups were fed the basal diet ( manganese content 20 mg/kg) supplemented
with O (group I ), 30 (group Il ), 60 (group Il ), 90 (group IV), 120 (group V ) and 150 mg/kg
(group VI) manganese, respectively. The experiment lasted for 12 weeks. The results showed as follows: 1)
using unrelated comparative analysis method, when the dietary manganese level was 104. 90 mg/kg, the aver-
age daily gain reached the highest; when the dietary manganese level was 117. 63 mg/kg, the feed to gain
reached the lowest. 2) The dressed percentage, percentage of half-eviscerated yield, percentage of eviscerated
yield and percentage of leg muscle in groups [V and V were significantly higher than those in group [ (P <
0.05 and P <0. 01, respectively) , the percentage of abdominal fat in group V was significantly lower than
that in group [ (P <0.05). 3) The availability of crude protein, ether extract, calcium, phosphorus, crude
fiber in groups IV and V was significantly higher than that in group I (P <0.05 or P <0.01) , the availabili-
ty of neutral detergent fiber and acid detergent fiber, apparent metabolizable energy and true metabolizable en-
ergy in group V were significantly higher than those in group I (P <0.05). 4) The manganese superoxide
dismutase (MnSOD) activity in group V was significantly higher than that in group I (P <0.01), and the
malic dehydrogenase ( MDH) and lipoproteinesterase ( LPL) activities in groups IV and V were significantly
lower than those in group [ (P <0.05 or P<0.01). 5) MnSOD, MDH and LPL activities had significant
correlation with the growth performance ( P <0.01), MDH and LPL activities had significant correlation with
the nutrient availability (P <0.01). In conclusion, dietary manganese at appropriate supplemental level can
promote growth performance, slaughter performance and nutrient availability of Wulong geese aged from 5 to
16 weeks, but decrease the percentage of abdominal fat, and the optimal supplemental level of manganese is
104.90 to 117. 63 mg/kg. MDH and LPL activities have significant correlation with the growth performance
and nutrient availability. [ Chinese Journal of Animal Nutrition, 2014, 26 (1) :106-114 ]

Key words: manganese; geese; growth performance; slaughter performance; nutrient availability ; enzyme ac-

tivity ; appropriate supplemental level
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