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RAIMREARMAKEI - ERMABEIEMER  Fmb.

MFEERZMTENIERRIR

ERW 3 ERRD OREET A 8RR
(L B AR K DRI 75 26610052, 840l K BTk B BFFE T,
K PR TR 3 9 S R BTIE %, 35 4 266100)

 E. KKBRE EARARAE R R 3E =R A RSB A RE R ee R T A A A A
FACIEAT O Hod , ) 34 BIESROLARIL 69 AP 45 120 R KLY A 6 4 BUANETHE BATE
5R(IA4H), TaAxBRAE FREBAR(4ESF 36.40 mg/kg) ;X2 (T~ Vi) 2 5
KPR A B A AR R R e 20,40 ,60 .80 100 mg/kg 45 49X Fa A AR, XIEM 10 B, SR A1)
M EEEEIMEEZST I M.V VIZA(P<0.05 3% P<0.01), 11 MAHEL4ETES
F1.V . VI4(P<0.05), M EZHEFFEBLELEIMIEES T HMAEL(P<0.05 X
P<0.01) M4 22 FIMBEZT I V.V VIL(P<0.05 3 P<0.01), 2) 4% xR E
BEEIMEFS TEMEMA(P<0.05 K P<0.01) , A ELEBREREIMELZSZTI NIV,
VI ( P<0.05 % P<0.01), 3) Ml Vi bkt H 255 FVIH(P<0.05), M4 fniFR
AT RERIMEFZMKT I I V4 (P<0.05 % P<0.01), 4) I MAhFRIFEELER
FH T VI (P<0.05), 5) AF BB E FHRETHEFEE R G I4F, B R B LR G =
)35 AL A, A HLAR R e R R b 32.91 my/kg BT AP & A R R &, AR R KA
38.28 mg/kghf Fr & AT E R &, FARAE R KT A 24.27 mg/kg WEER R G, BT L, 4
AP R mE TR TR G SRS E R EERE EERE F LA S F AT
R E e T, IR F R BAS T, BT RIS PMAR R KT A 24.27~32.91 mg/kg( 4

AP 4EAEF A 60.67~69.31 mg/kg)

KEER: 4 AP F MR B R A A

hE 5 EKS:S835 SCERFRIRAD : A
HEEELTENMEITTE, S SRR KL
AW NG AR IR AR, AT A gk 3h
A MR AR A N T LA I TE X
REEFERY EREER P AGEEMEM,
= 2o 8k B R, o R mOHLE | W
FESFF IR Z 9% . Guarner % WF5T & B, i g
i a1 52 B R, A 0T A SR AL AR KR
IRR KGR FE AR 715 R F 9%, 51 A 4 D g s

s B H#A .2018-12-12

X EHE.1006-267X(2019)07-3095-08

5, 2IE RSB S8R/ 2 IEME, 5k
HE A BT RE AR TR 90 ~ 120 mg/kg 1)
FRREREHE = 5~ 16 A T e RE A 2185 B h AR TR
o R E LR LR ) R B AE, R
SO TT R WY AR R ORG ZE AR B Ky
250 mg/kg HRESNIKF- K 70 mg/kg I, BEWS i 3
PEm 12~16 JAWE FORRG W A K M RE | B R fE

A ALRE F), o 4R E A R, T R
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18, 7F £ K-SR LA R R B B 5 O 20 mg/kg
AL R, TR 20 mg/kg 19 TCHLAR A 6 2 2R
XGPS AT AR T S A ALEE AL HLAR
FE A5 44 (B B RS 1) SF- 349 2 o RN ™ AR A (IR
A VG0 A 5T R T R R AR B, BY 0 AR B b A
UTRLR

H A, Boor 2 | R A5 8 2R A o 2 O IR
AT ERG A E R LM RE LMK, 45 1Ak
TV 1858 %6 1) 1) R br 1, i 0 AT A T Tk —
A3 3 ] 4 0 o i T HG R 5 R ) A 9 ] kR
B LR R AL T2 1, A I 7E A K
AR 1 FE Atk T, 7 6 Al 4] AR R 8 i TR) 7K P
(AR, T 5% i X b 68 2 B R B B O L IV A B
W BT E TR b 5, B AE i A AE T R
D IE )R b B 3 TS KR Sy e TR R AR
IR B R T B AU AR A PR AR

1 #MR5FZE
1.1 R RIgiT

PEFE 34 JEI PR DU AR T 1 TR IS FR S 120 H,
BEML R 6 A, A ANEE , BAER S (1A

4BE) T 41k X B, ) Ak A R i 50 4
(10~ VI4) 43 53] Al WS 7 5 Ak 0 AR o 8 0 20,40
60 .80 ,100 mg/kg % AV g0 MR, 058 1 10 JA]
PRI R T 5 AR Mk K L BT K & W 5 0 B D 2
PO 5 4 I8 — KB FR 4 (MnSO, - H,0) ,
ARSIl SNy I 151 R /NI I S e 4
98% .
1.2 KRR

BRI FH 3 ath AR DL KR SR R 3 TR,
Z: M NRC (1994) K & 8 ¢ 75 2 i th HETE 1 A 3
TR E SR K BT C 5, BE Al 4] 20 1 B 8 7K
WL 1, SR A B R R SO 15 A 75 FE il 1]
F AL BN 36.40 mg/kg,
1.3 AFEE

) A 50 -y R 3G i B i EL R AT v R b
7K 5 55 T 25 , SR 5 FH AR JR S PR s 6 1R 4 B 7%,
HITTE 24 h, 1 BJE IR, K5 10 A,
TGS AR IR 1R, 3 5 o A SR FH R P b T 8 2R}
IR, AW A R UOKFERE ERCR A TANEE
16 h, %% My X ST FEE MW~ &

®1 ERAMRAMREFKT (RTFEM)

Table 1 Composition and nutrient level the basal diet (air-dried basis) %

E K Nutrient levels®

% & Content

JE Bl Ingredients & & Content
FK Corn 59.50
=M1 Soybean meal 19.45
£t ) Fish meal 3.00
%k} Bran 0.50
R A %5 CaHPO, 1.25
f1%3 Limestone 5.58
FE7cH Husk powder 7.70
.l Soybean oil 1.90
4k NaCl 0.40
4 JE &K Trace elements" 0.50
£ 4 & Multi-vitamin" 0.11
A MR Methionine 0.16
41T Total 100.00

HE M CP 16.27
fRi5tE ME/ (MIJ/kg) 11.43
EAJRAER L P/E/ (g/M)) 14.23
5 Ca 2.89
AR AP 0.47
MR Lys 0.85
KA Arg 0.95
HAR+F M AR Met+Cys 0.70
ML 4 CF 4.03
% Mn/(mg/kg) 36.40

D ZWRZ MM LR (A& N T k24t The multi-vitamin and trace elements ( without Mn) provided the fol-
lowing per kg of the diet; VA 9 000 IU, VD, 2 000 IU, VE 40 mg, VK, 0.8 mg, VB, 2.0 mg, VB, 4.0 mg, it/ nicotinic acid
30 mg,ZfR4E calcium pantothenate 11 mg, VB, 4.0 mg, E# % biotin 0.2 mg, "'z folic acid 0.5 mg,VB,, 12 ug,Se 0.5 mg,

Fe 80 mg,Zn 4 mg,Cu 4 mg,1 0.3 mg,

DR Ry S , A E 5K it . Mn was a measured value, while the other nutrient levels were calculated values.



73 FBRAE TR NN A X7 A RS BEAE R RE SR B LI AR R A 3097

1.4 MEIIRRFE
1.4.1  ZHE P RN 8 5

FA BRI AR L TR AR E A S (KRB
A7 P e 44 A R R R B GE i O ) (NY/T
823—2004) , K 08.00 FATHE IR 2~
11 30T IE] , 4 ) oA DA 4 40 i 2 o AH 30 1 2 12
Me(FHEE 3K 48 h W@ & B H.
WOt ESTEE EES6 BN SRR
LA B bR AT I ) IR) B R 4 IR R, g A
BEMLBRBE TP 2R 20 #(REE 5 80, AW, 50l
SR BB, TONG BB U R AR A i A
B S ARE, A T A R ME SRR R
R R T 25 00 Ak R il 4R
1.4.2 IV A 5 PR A | T8 i

RIS 11 R, WA E R PRI 2 H
FR3G 3t 48 H O R KCR I 5 mL, 3 000 r/min
B0 10 min, 6l £ ML, BN REA 2k 2 36 4 )
FE, 505 F =20 T, — 340 s FH T 0 E Bt
AATEbR , 55— 43 1 vE 00 e AR S R R A
MPTEALRE T (T-AOC) I 5E >R FH Lb 8 i I 7, 2
ALY B AL T (T-SOD ) 1 1 >R 1T 58 Jie 125 00 5
AW Bt %8 1k W) B ( GSH-Px ) 3% 1 >R JH L (3%
W72, TN 88 (MDA) & 2R AR AR 2 H 2 R 2
(TBA) B E . ME W (E2) % 5 R BT K
L 35 Tl K O 93 W A 3K 56 0 a2, {2 B Y R (FSH) &
I A R UL AR e o0 5 il 6 O 2 W 3 56
FE L MEFLER (PRL) 75 2 R BT A e 0 12 il K A
JRE W FRE e 0 o2, R A A A R e
G A R R TR SR
1.5 HiEAESSITHH

K H SPSS 20.0 #4151 2 J7 22 53 Hr (one-
way ANOVA) J5 7%, 43 B AR AS [6) 4 2% oK - 1)
SO B 45 AR AR ) Y 25 S, B0HE D s/ R M
M EARER 22 (SEM) /R, P<0.05 £ 257
W3 P<0.01 FREFWEE,

2 HBRE5HH
2.1 fAREEAR MK X EH A E A M RE
00

H1 2 Al 01 G AR 8 0 7K 168 7 2 3] o 46
=R A AR R P SR R PR

iR IS A 5% (P<0.01) , Horp M4 7™ %
EREESTII 0. VA(P<0.01), BF®m TV
4 P<0.05) , 5VAERARE(P>0.05), 110
HFEABREES T 1.V V4 (P<0.05),5
VA ZFANBE(P>0.05) . W LHFEZ KR 5
EEFL V.V V4 (P<0.01), B2 T 04
(P<0.05), MAMEMRAERKEEST T I,
V VI4(P<0.01), & m TV (P<0.05), I
AR B E & T VI (P<0.01) , B & T 1
IV V4 (P<0.05),5 TH2EFAEEF(P>0.05),
X~ VI P2 5 A% R R
K3 BRI AL il A4 25 43 S0l 5 ) AR S ok P
(X) AT R MG, g M B R
Y( P82 )= 0.3934+0.000 7X-7.29E°X°
(R*=0.313,P,=0.002) ;
Y(A#Z)=0.919+0.001 3X-1.975E7°X>
(R*=0.820,P,=0.010) ;
Y(ZFE%)=0.883+ 0.002 0X-2.612E°X>
(R*=0.715,P,=0.001) ;
YOI ) = 0.868+ 0.018 5X—1.99E*X*
(R*=0.304,P,=0.009) ;
Y(fat4f% ) = 0.899+0.000 5X-1.030E°X*
(R*=0.832,P,=0.001) ,
P A il 2 (B0 05 7 RR AT R N i K
1 32.91 mg/kg B, B 8L A 4% 5 B U] R S
JKF-4 38.28 mg/kg B, 1 25 52 K R B e 5 1A KR A
WIMAKSE-h 24.27 mg/kg B, AR e o 1RDRLEL
TIMKF-N 46.48 mg/kg W}, Fh A BE Ak % 5 5 , 1l
AR IR NK SN 20.09 mg/kg W, P2 E R e i, 5
S AP BE AR (R*<0.700) , 7™ 2 R A 2
WL EAENS G,
2.2 AREARMAKEREHMEBERRO N
3% 3 AT, ) KR S I K P X 7 R A e 9
MEE SV MEEILE E0mE EEHA,
M AR I RERALZ AN 2 3 (P>0.05) , X7
548 B R B 70 RS BE R M B . 3 ( P<0.01) , Hirp I
HEmEREES T 1 V4 (P<0.01), &
TV VIZL(P<0.05) , 202675 5 B i b 2 v
F1. V4 (P<0.01), BE®ETI V4l (P<
0.05) , 5 IVHZERAEE(P>0.05)
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Table 2 Effects of dietary manganese supplemental level on reproductive performance of

breeding geese during laying period %
SR #H77] Groups SEM P{H

Items I I m \Y A% VI P-value
7= R Laying rate 39.01° 39.14° 41.73* 40.71*  39.04° 39.39™ <0.01 0.004
i EE A4 % Hatching egg qualified rate 88.29" 92.72*  92.79*  90.76" 88.33" 87.92 0.01 0.001
FhE 52 K5 % Hatching egg fertilization rate 86.00° 92.25°  95.00° 89.75° 84.75° 84.67° 0.09  <0.001
Fh7E (L% Hatching egg hatching rate 86.34° 90.25°  94.48*  92.75° 90.55° 87.01° 0.01  <0.001
{3 Healthy rate 88.52" 90.48" 91.92° 88.33" 88.63" 86.20° <0.01 0.001

[RIAT 458 8 AR AR Rl /NG R el B B RR 2 R A B2 (P>0.05) , HAB/NE FhE R R 2 5 13 (P<0.05) , lH/NE F

BN 22 S H 3 (P<0.01) . TR,

In the same row, 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 signifi-

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

&3 ARER KT XIS R MR R

Table 3 Effects of dietary manganese supplemental level on egg quality of breeding geese during laying period

s 2[5 Groups P
SEM

Items I | m v A% VI P-value
EH EW/g 115.59 125.00 131.63 131.95 141.92 115.59 1.60 0.049
HEILA5 %L ESI 1.49 1.45 1.50 1.49 1.52 1.43 0.01 0.877
FEHE EP/(g/mL) 1.09 1.10 1.10 1.10 1.09 1.10  <0.01 0.145
HyeE ¥ BS/kg 4.96° 5.09" 5.14° 5.03° 5.09" 5.07° 0.13 <0.001
HFJEE EH/mm 0.50° 0.51" 0.53* 0.52* 0.50¢ 0.51™ 0.13 0.003
% 17 EPH/mm 11.93 15.90 15.45 15.85 15.83 14.77 0.47 0.081
EEPIM YC 4.08 2.85 3.08 4.03 3.18 3.70 0.21 0.436
s IC AL HU 104..00 119.33 118.25 119.63 119.83 117.43 0.78 0.049
EEILE YR/ % 0.30 0.37 0.33 0.32 0.33 0.38 0.01 0.109

2.3 {AARSEARINOK E 3 = E B A S M E | AL A
CX-h &=t oN: kA

1% 4 T, )RR R TS K ST X 7 A oS
I 375 8 S Ak ) B A Tl A5 e T et 4 Ak g O
SN .35 (P>0.05) , ] L7 T 480 f RE 52
W3 (P<0.05) , X I3 P9 & 68 5 e A I 3
(P<0.01), Hr I IV i Syt s kg 7 e
V4 (P<0.05), 51 I . VAHAERARFE
(P>0.05), MAIMERN S EKREE/T T,
VI (P<0.01), BEMT NTH(P<0.05), 5N V
H2EF AR (P>0.05)

FH 3R 5 AT, ) R R S 0 K P 7 AR A RS
L5 M EFLR S A R (P>0.05) ,%f
M 2 IR R & ) B 3 (P<0.05) , Hop 1T,
I 2 iy 35 42 By 2R 2 8 2 35 R T VI 4L (P<0.05)

51 .V VAZERARE(P>0.05)

3 4t it
3.1 RAREARMAKEN=EHMBEEEREN
=AU

B NS B 7 M T &R, 2 4R E
HAETANLRE T T B2 B ZE S E N E B R
FAMLRE 2K AL, ™ A 2 T BUMETE AN B MR
Zp L0700 iRl s ke A A e = A B A WL, H
BT RIXS 55 % & X f i S B AR T R
AL JHEWRWCRIR, S R E PR W,
1S TP @ U U Rl o | e S SR N[5 7
it R AR AR U B A R I 7R SRR R AR A
1w 50 mg/kg WYFERE T U8 N 32 38 8 & IR 4 4 2 A
EW LR BE RS, WA B R, A
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AT i = mlaed 0 X 58 1 A2 B ML RE 1 7= AR A 5
Wi, A4 B X ) 3 R R SN AR MR AL R I,
ROPRICT R, A BUI 25 2R o, BE & 17 A AR
ASTINK - B B, 7 A ARG 7 R Rl R A R
AR SR PR AL R AR B e T R R
(%, AP AR AR BN K F 9 32.91 me/kg il

HAME R, AL TS N7k F- 2k 38.28 mg/kg Bif
Fh B A2 A 2t , A ARG S /K -k 24.27 mg/kg
(e e 3 e v, )RR TR S N EK P T R
R AR R AR AZKE R AME AR R B AR rh
VN IINGE B 7K A 0T I 3 R AR R RS Y
PEBE,

&4 ARERINKEX BN E R LR R

Table 4 Effects of dietary manganese supplemental level on serum antioxidant indices of

breeding geese during laying period

s 2l %] Groups Pt
SEM

Items I I m v A% VI P-value

BPAELEE S T-AOC/(U/mL) 6.54"  8.93® 9.31° 9.27°  7.14®  6.03* 043 0.049

N B MDA/ (nmol/mL) 13.83*  11.54° 9.65°  10.91™ 11.21% 13.34° 0.35 <0.001

Mo ALY LB T-SOD/ (U/mL) 201.25 309.62  324.65 405.48 333.67 310.96 16.36 0.447

SReH T S GSH-Px/(U/mL)  196.67 216.53  220.34  209.44 197.39 171.14 6.37 0.435

x5 AMERMNKENFEHMHBOEZEERZBRNOZIE
Table 5 Effects of dietary manganese supplemental level on serum reproductive hormone
indices of breeding geese during laying period

gE| 2% Groups J
SEM

Items I I m \Y \Y% VI P-value

{2 B¥I ZE FSH/(mIU/mL) 3.49"  4.69° 4.96" 3.80"  3.47® 287"  0.24 0.039

%2 PRL/(mIU/L) 245.59 316.27  327.20 282.99 264.39 251.40  21.42 0.867

W — 1% E2/(pg/mL) 138.39 167.46  168.94 16596 140.54 136.19 6.29 0.392

3.2 fRAMREARMAKEXN=EHFHIEE DRI

G EE 2940 SR FE AR 77 0 BE K, i TR
HILRMAANEEREYARME TR =, ik
T FE 7 R B, R0 AR 7 P e B A T A 3 R
BP0 Gheisari 45T 5T 2 BT, 4R AR OO
NRC(1994) #EFE 5 1) 50% ~ 70% A HLIE KA 4
HARE NS E E EXG A PeE AR R R ST S R AR
T, XUPOMEE S B 58 2 0, A AR T A A B = 53K
B HGT RS R I, e iR R, A
ST RIE S I, B RR PP g K OF- BE % I 2 5 I A R
RSO B | R R 5T R A SE R Ay, 7R AR
LRSI 900 mg/kg % B AT PR E &8 B4 A =
PERE RS T, JA R BRI A R A AR R R
fin 60 mg/kg ) & 2 R A T B R XY A AU G
QBN | R 72 JE B e 2R 50 W B, AR U 0 3% 4R A
J, AR 25 R R R R TS KX
RS E EEMAELE EASE EET

O B R W A B X E TR
MR TR W, s R 5 mE " B
S5 W — 20, UL A A X R A0 R I R A e, R
HAE TR WA B3 1 E5Tm g st
JEL R AT 2 7 A A I AR A, 1T DL R AR R 1
12 iy SR AT 3 R R B 2 B B AR 0 BF g 6 4
SRR | B 5E 5 B RN R R 1 X 5 1 5
) 7 ZEE— R AT
3.3 AMREAMAKEN=EPMBMFRENL
EitN:aEA

e 2 8 AR A O A ) 35 P AL 4, T e
RS A E A [ R = W s - = N O RA B9 ) 7K )
E=E 2 INUR AT RGN AT R N TN AR 9= =1
UV IR A KR I K SE A 90 ~ 120 mg/kg
I R 08 R I R B ST BE T R AR DR K AR
TR G P O W AR VE N s e, R
KA R W, RN AR AR S I AE B K F Y
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i AT DA e LT T A ST Ak R ) RN A Ak B
PEBEAR A BRI S i, SR
Bz B AL BT E AL HLBE FRAIC, 78— 2 S Bl N
T 4 v TR R KO TR AR R B LA S
SEALRE ST, (5 3h W HLAA R T 48 Ak 18 77 51 I B 1R R
HRA KSR i SR 2 v B Xk S A A5 R
— 35, APAR TR S I R KT R A W A R AR
0 1 3 ST A R T R I R A It Y
i, GADARLAE VS 0 7K ST o 1L TR A ARk 9 R T
A I H I S il M R R B X U
TR H S 0 40 mg/kg B4 AT DLR 7 2 0 R R
b fbie
34 ARERMAKENEFEHMHBOFRIEN
=41

PR e R (N S N - N S 17 s
M MER R R AR AE RN RS T
R 2020 AR AR IR T LA S R R P A e e I A
Tl %65 7 A v R B 9 A R0 B BH T ST
FW L7 90 2 2 I AT R 4 A H B, &b i
40 .60 mg/kg % 2H ML 17 HE — B 0 e T AN A
0.20 mg/kg 4, A5 A 55 A& B, 1A AR rp s n s
HKT A5 B8 1 25 B w8 ™ AR 0T P G 0l 3 2 B 3
R, AR EE VS AT X il v o e LR A
i AN e N SRR R NGy e,
IR ER K,

4 & ®

@ ] H VA I KT B R s I G
ZAETERE R SC)R R ESCIR | LTE ST AL R
JIFIGE ORI R e, BRIV N R =

Q) LA £ 45 T FE b, 880 A A o G 4] e
BR A IMKE N 24.27 ~32.91 mg/kg (T4 G & &
4 60.67~69.31 mg/kg) .

SE 3k

[1] TAHE, LT, 84, FENEDFIREATERE S
TRF S R [T]. & 3 W2 ), 2011,15(4) .
216-220,224.

REZ TR S0, F AR R D& AR
WA G S5 A B gT R e [ T]. T M Ak 2%, 2005,
30(2) :57-61.

MALECKI E A ,HUTTNER D L,GREGER J L.Man-

ganese status, gut endogenous losses of manganese,

[2]

(3]

and antioxidant enzyme activity in rats fed varying

[4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

levels of manganese and fat[ J].Biological Trace Ele-
ment Research,1994,42(1) .17-29.

GUARNER F, MALAGELADA J R. Gut flora in
health and disease[ J |.The Lancet,2003,361(9356) :
512-519.

SKREH, EE L, B, SRR 5~ 16 I kR
MIEAALSE br  H VR TR B RE ) SR
KB T]. S W)E IR A4, 2014,26(5) : 1287~
1293.

R, EEYE, =30 58 N RS 7K T I RS A
AT XT 12~ 16 A T 0w 8 A4 KRR B o
AE PUALRE ) S ML AL TR b OS2 [ 1] sh )&
FR224%,2016,28(11) :3549-3556.

A TR, R UL H RS KT X RS A
fERIFE I [T] . P E & gk, 2000,36(1) 1 14-16.
O IRE1E, T8, % A HUEERIA MU0 B b B
XA PR BE R A BT R AL RE ) RO E T RE 1 5
W [ J].3h¥0°E 374, 2018,30( 12) :4931-4938.
TUORMAA T E. The adverse effects of manganese
deficiency on reproduction and health: a literature re-
view|[ J |.Journal of Orthomolecular Medicine, 1996,
11(2) :69-79.

fL225e  XINE I, THRAg, S G5B Z AE 2T [ T].
[ BE 2%, 2003,39(10) 153,

OFFIONG S A,ABED S M.Fertility , hatghability and
malformations in guinea fowl embryos as affected by
dietary manganese[ J |. British Poultry Science, 1980,
21(5) :371-375.

COOPER D M, CHUBB L G, ROWELL J G. The
effect of manganese on reproduction in the domestic
fowl[ J].British Poultry Science,1963,4(1) :83-90.
BEULAR , F/NGR BRI R SR E R B
X BT BE S A B S R e [ ] A
2006(7) :1-3.

HBH P\ T A 0 A 8 SEAE I AR R e i T 5 O
[J]. T EZEREEE 2012,39(6) :239-242.

RS . 22 T 4k £F 2K ik J0 3R 0 A0 A 7 P
SR [ D] A L2 A8 S0 L Pk
MBHL R, 2007.

TOEETE  iREAE , £ X, % A PUEERUCA ML X B b B
XA PR RE A BT BT AL RE ) A D) RE Y
[ J].3hE 354k ,2018,30( 12) :4931-4938.
GHEISARI A A,SANEI A,SAMIE A, et al.Effect of
diets supplemented with different levels of manga-
nese, zinc, and copper from their organic or inorganic
sources on egg production and quality characteristics

in laying hens [ J ]. Biological Trace Element Re-



7

FUREE AR AR AKX 7 S BEAH E E AR A R I AR AR A

3101

[18]

[19]

[20]

[21]

[22]

search,2011,142(3) :557-571.

XIDUBK, AW, 2 30, % R B E RN A1 .
TSR E IR WAL R AR [T ] AR b 2 B
2F3%,1993,24(3) :268-275.

I BT ROVE. HORAT BT X HE X A 7
A S AR TR s [ 1], B B B AR, 2002, 22
(3):311-314.

JEI SRR I, FF LA A RS N R 2 R R
R PEFPERE R 5T S LY AR AR AR B SR [T ] 3
WE 344 ,2016,28(9) :2920-2926.

LEE M H, HYUN D H, MARSHALL K A, et al.
Effect of overexpression of Bcl-2 on cellular oxidative
damage , nitric oxide production, antioxidant defenses,
and the proteasome [ J ]. Free Radical Biology and
Medicine,2001,31(12) ;:1550-1559.

FEW K B, 2R, 55 N R K X i
AN A ML DA AL IR AR A R [ 0] b [ A 2 1

[23]

[24]

[25]

[26]

[27]

#2,2009,25(4) :1-5.

L WERE , SIDOEUN B, XIH4, 45 AN [l A A AL (W]
T4 ) X PR X8 A B e T R AR 1 Y R i)
[J]. " E %8 ,2011,33(13) :18-22.

T R R B 2 X RS AR T R RE R R (T ]
R AR ,1998,29(6) :499—-505.

WK PR VLA X T XS I 3 LH B 2R e
AR T]. B A BE A4, 1987,5(2) : 109-
116.

XIE J J,TIAN C H,ZHU Y W, et al.Effects of inor-
ganic and organic manganese supplementation on gon-
adotropin-releasing hormone- I and follicle-stimula-
ting hormone expression and reproductive performance
of broiler breeder hens|[ J].Poultry Science, 2014, 93
(4) :959-969.

T IH FORURR K S 08 1L T R 3 R i S AR AR
RUSEIR [ TR0l ,2017,38(3) :18-22.



3102 EZ/|

i

P 31 &

Effects of Dietary Manganese Supplemental Level on Reproductive
Performance, Egg Quality, Serum Reproductive Hormone and
Antioxidant Indices of Breeding Geese during Laying Period

WANG Hefei' LI Wenli'™ SUI Fuliang' DAI Guotao® SHI Jing® WANG Baowei’
(1.College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China; 2. Nutrition and
Feed Laboratory of China Agriculture Research System, Institute of High Quality Waterfowl ,

Qingdao Agricultural University, Qingdao 266109, China)

Abstract.; This experiment was conducted to study the effects of dietary manganese supplemental level on re-
productive performance, egg quality, serum reproductive hormone and antioxidant indices of breeding geese
during laying period. A total of 120 thirty-four-week-old breeding geese with the similar body condition were
randomly divided into 6 groups with 4 replicates per group and 5 geese per replicate (1 male and 4 female).
Geese in the group 1 (control group) were fed a basal diet ( manganese content was 36.40 mg/kg) , and the
others in the experimental groups ( groups Il to VI) were fed basal diets supplemented with 20, 40, 60, 80,
100 mg/kg manganese, respectively. The experiment lasted for 10 weeks. The results showed as follows: 1)
the laying rate of group Il was significantly higher than that of groups I, I V and VI (P<0.05 or P<
0.01) , the hatching egg qualified rate of groups II and Il was significantly higher than that of groups 1, V
and VI (P<0.05), the hatching egg fertilization rate and hatching egg hatching rate of group I were signifi-
cantly lower than those of other groups ( P<0.05 or P<0.01) , and the healthy rate of group Il was significant-
ly higher than that of groups I , IV V and VI (P<0.05 or P<0.01). 2) The eggshell strength of group Il
was significantly higher than that of other groups ( P<0.05 or P<0.01) , and the eggshell thickness of group III
was significantly higher than that of groups I, I V and VI ( P<0.05 or P<0.01). 3) The serum total an-
tioxidant capacity of groups Il and IV was significantly higher than that of group VI ( P<0.05), and the serum
malondialdehyde content of group Il was significantly lower than that of groups I , II and VI ( P<0.05 or P<
0.01). 4) The serum follicle stimulating hormone content of groups II and Il was significantly higher than
that of group VI (P<0.05).5) Using the hatching egg qualified rate, hatching egg fertilization rate and health-
y rate as indices, according to the regression equation of the quadratic curve model, the hatching egg qualified
rate got the highest when dietary manganese supplemental level was 32.91 mg/kg, the hatching egg fertilization
rate got the highest when dietary manganese supplemental level was 38.28 mg/kg, and the healthy rate got the
highest when dietary manganese supplemental level was 24.27 mg/kg. In conclusion, dietary suitable manga-
nese supplemental level can improve the reproductive performance, eggshell thickness, eggshell strength, ser-
um total antioxidant capacity and follicle stimulating hormone content of breeding geese during laying period,
decrease the serum malondialdehyde content. It is suggested that the dietary manganese supplemental level of
breeding geese during laying period is 24.27 to 32.91 mg/kg ( dietary manganese content is 60.67 to
69.31 mg/kg) .[ Chinese Journal of Animal Nutrition, 2019, 31(7) :3095-3102 ]
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