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S) BRI AR, TR 7 d, BRI 120d, R AW ) | A TFEARIERT I aflla
(P<0.01),2FMKTVLE(P<0.05); A ARREF I TIH(P<0.01), 2T
W(P<0.05); [ AARBRIBARIMEBF N TMA(P<0.01), 2F TN ARNA(P<
0.05), 2)XATHRARE R HNLELZFARZEF(P>0.05);MMATHRFBEETZEST
[48(P<0.05); [ AAFTHRHENEREZZHTVA(P<0.01),2FHTINVA(P<0.05); 1
B AEORELERESTVHE(P<0.05), 3))ZHUEANR AR AR EEGFA A
R ROGRANFNEY ZFREEZF(P>0.05), HLTIL, AR RmAKF A 50 ~100 mg/kg
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JINAY-xek S5 B J00 1 7K S0 SR A TR BE L SR W BT
P2 B A A R W), LB 2 HE O R4 4R B UK
-, g G IR A S A BRI A

1 HRSTE
1.1 RBHY

ARl 6 K P L 2 9 A 2
LI 56 5 1 B2 50028 7 3 L

wAHETEKSH 60 H .
1.2 KR RER
KR H HT A G — 91 R bR i, 2 i NRC

(1982) "M K S B 5 R T ) 5 1 K 5 S
TR, G2 B B K PR 1,

x1 EmiAREARREFRKE(RTEA)
Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %

i H Items
JE 8} Ingredients

4 & Content

%4k £ K Extruded corn 48.36
¥ 4F 1 Corvina 16. 49
X% Z% Poultry offal 5.00
9 Eggs 7.00
¥ e A Jarding pork 16.65
4 OX-liver 5.00
A h NaCl 0.50
WiiE# Premix" 1.00
411 Total 100. 00
K- Nutrient levels”

e ME/(MJI/kg) 13.29
HLHE H b CP 36. 53
Mg i EE 16.67
4 Ca 2.48
B TP 1.28
B¢ Zn/(mg/kg) 90. 00

VT s IR R4 4 Contained the following per kg of
premix; VA 1 000 000 IU, VD, 200 000 IU, VE 6 000 IU,
VB, 600 mg, VB, 800 mg, VB, 300 mg, VB,, 10 mg, VK,
100 mg, VC 40 000 mg, 4 B8 niacin acid 4 000 mg, iz /8
pantothenic acid 1 200 mg, 4= ¥ & biotin 20 mg, H-fiZ folic
acid 80 mg, fIH # choline 30 000 mg, Fe 8 200 mg, Mn
1 200 mg,Cu 50 mg,I 50 mg,Se 20 mg,Co 50 mg,

*RLER (1 L SR R T A, b R T A CP,
Ca and TP were measured values, while others were calculat-

ed values.

1.3 RAWwigit

¥ 60 HOKFRHENL/ 5 4, 4 12 A&
BORANEL L HE, SR REE AR E
(P>0.05), iREGIAMLI— /KR EREE (ZnSO, - H,0)
BRI, 1 2H O BRAH) IR MR AR, 1T ~ V 243
S M AE BE il AR KR TR S i 50,100,200 ,400 mg/kg
PECLVEEICZR ) Mg m A o 5 8 FH 4% L b 401
WEPEKSR 150 H BEHL AL 5 4, 73 5 A B .C.
D E 4, FeFpist T 4UHEPEKSARC A B350, HoAth 4%
ZHAH I ZH 03— R R o AT I R P AT RS AR
TR AR, WA 7 d, 1B 120 d,
1.4 FFFIE

KSR B (40 cm x40 cm x60 cm) 1Al 35 , &
H 07:30 515:30 M 1K, AHEXE, BHIK
K, EEH SRR R, UM 2011 4F 11 A
26 H % 2012 43 A 25 HAELR O EBK A 1L B4 4E
Yo UE TR e B AN 2 LI 36 3 E AT A 7R R 5
F 2012 4E 3 A 5 H JF Ui X K58 520 A T80 B
PR +1 +87 RIS B (RIEE 1 RAIBC 56 2
KIEBC S 9 REBC) MR 7=,
1.5 SHMAEAEHRE

BRI IR 86 d J5 , B4l Pkt 8 H AT AH I
(7K SR PEAT I A A T, K58 8 Ab A 5 35 e
8] 2012 4£ 2 H 20 H £ 2012 452 H 23 H, i}
4 do SRS T A A 56 15 a] 1) 57 4 3
5 HE W R S A B KU 1 IR B
100 mL H A 2 mL [ 10% B BR 7 W, I 4 3% H
RHFHE RET 20 CHEH. BRIERNE
PR 42 T 1 5% A 10 % B BRI, FF- 20
ORGSR T -20 TR, ¥4 d R
FZEAH 43 HR A 3850 Ja BORE , P 26 RE 58 4E 80 T
TR 2 h SR JE R 65 CHET EIE T, BB if T 40
S L = o NI = S a7 o T
1.6 MEIHREFE

i 20 AT AR B HE ) R 0 T o
ESRH 103 CHET 1, 5% GB/T 6435—2006' ' ;
FAE W & &2 R H R RIR L, 2% GB/T
6433—2006""" ; HL#K [ 5 & b 52 R A BLIG 8 A
%, %% GB/T 6432—1994) |

TYRIHELF(%) = (TYFCRE R -

T ) /Y R E R ] x100;

HHRHEEF(%) = (HEEREAR -

EEHE ) /7B AR AR ] x100;
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NEWI AR (% ) = [ (JEWTBA R -
NEWTHE &) /Bg s A ] x 100
BRI (g/d) =B AR - A - IRA;
Y2 15 A % (net protein utilization ,
NPU, % ) = (RITB/BAZR) x100;

T A A Y20 i ( biological value of
protein, BV of protein, % ) = [ HULF/
(BEAR-FER) ] x100,

R R A J7 % T TE ol 3 36 7K 5 A B iR
BCAh45 S 0.5 ~1.0 h iy, BHIERAE 1 k. HTRE
IR/ A AR K A NI S I A ) B SE B E N
(B ATREE 2 ~3 cm) R BUL B,

K75 178 37 CHEE T HEL ATz g 1
HOH B TR IR . BUB Y 25 L BT
B PSR A, A8 37 CHRMT, 1 B
(200 ~400 %) WEHE 1% J7 o

EALEHA: FRME 2 M EILAGHE—EW
&

=

PR (kidding rate, % ) = (RS
56 BN BEFREL) % 100,
1.7 HiEaE
5 VAT M = dn i 22 R, 120 040 >k

SPSS 16. 0 B A #EAT e 1143 7, BE 50 7 41 % %
Chi-square J/F£T i 35 M6 56 , oAb &l R FH A R
Ji 2253 Bt (one-way ANOVA) iE47 22 52 18 25 P46
By, Horp P <0.05 22 R W, P <0.01 25K
B,

2 % R
2.1 (AMFERMAKENEEBPHEEKFEEE
14 BE 1Y 22 i

2 al WL, T HKSEHKG 716 Itk B &K T
THMMACP <0.01), BEM T VA (P <
0.05), 20 . M4 . IVAHFVHKSNEFIE 1227
ARE(P>0.05); [ 4IKFREIEAEW B E/NT
M4H(P<0.01), [ AKFHENERRENTFINA
(P<0.05), VHKHEZLEREENTIA
(P<0.05); I ZHAFH I EC RO 225/ 1 1
H(P<0.01), BFE/NTFIOHMIVHA(P<0.05),
IW2H IZH VANV 228 50 2 Bl Rh 82 5 A8
BE(P>0.05), B R A HEAL,B 4k
L R A R 2E S AR E (P >0.05),

F2 (AMREERMAKEIEEAME KB EE RN

Table 2 Effects of dietary zinc supplemental level on reproductive performance of reproducing male minks

HiH 2 5] Groups

Items I I m 1% \Y%

ﬁjffoﬁmy 0.63 0. 08" 0.81 £0. 14* 0.81 £0.10"  0.72 0. 12*%® 0.76 0. 1245

2A

iﬁcﬁuﬁ diameter/mm 21.52 £2.62%  28.46 +4.01*  26.40 £4.83"% 24.52 £4.66"%™  24.00 £5. 194"
L

gﬁjjiiﬁﬁing ime 8.50+1.51"  10.40 +1.90** 11.38+1.19* 10.50 =1.72"® 10. 11 £2. 6245

B AT R

Kidding rate of 76.67 90. 00 86.67 83.33 86.67

female minks/%

75 Bl SR AR ARG PR R OR 22 57 B35 (P <0.05) , A RRS PR R/R 22 5 3% (P <0. 01) AR [ s 8 5 B R

ZSFALE (P>0.05) , FEF.

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05). The same as below.

2.2 (AREERMAK T EBEE KB TR
RRE.TYRENKEREFRMRELEH M
H12¢ 3 Al WL, 4% 2 Z A1 K 38 W) iR £ 4

MW AR 22 AR (P >0.05) 5 MAKSE 4
B R E T L 41(P<0.05), T4 4. IV
AV ALK H T B HE i i 2 e A B3 (P >
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0.05); MK TYHRIEAENEER T VH  TURHKREEST VAP <0.05); THAMM
(P<0.01), BFRTINA(P<0.05), MAKG  4UKSREAFRHAREER T VLA (P <0.05),

K3 ARERMAKENEEREEKBTORRRE. TYRELERRERMBUELENR N
Table 3 Effects of dietary zinc supplemental level on DM intake, DM digestibility and

nutrient digestibility of reproducing male minks

i H 2l 5] Groups

ltems I I 1 v v
qﬁ%.ﬁ*ﬁi 78.78 £25.64  91.76 £17.92 108.99 +22.92 96.92 +28. 84 94.45 +31. 69
DM intake/g

AL 20.46 £6.22° 22.81 £3.37™ 30.76 +6.15° 27.52 +£6.93% 25.66 £6.92™
DM output/g

JF%E{M.%% 71.01 £4.15%%%® 74,79 +3. 27 73.32 £2.444% 69 22 +3. 4545 67.91 £4.46"
DM digestibility/ %

§EE{é1£%.. 81.10 £4.51*  82.96 +3.12° 82.70 +4.17° 79.66 +4.52® 77.56 £3.85"
Protein digestibility/ %

S5 T AL 2R

Bl i 5 82.08 3. 64 84.30 £3. 46 84.07 £1.78 85.00 £1.80 82.77 £3.53

Fat digestibility/ %

2.3 (AMERMAKENEEREEKBEREN  F(P>0.05); THKFHEBABREMFNL . VL

=41 (P<0.05), T4 M40 . IVAH RV KRR ER
R4, EHAZREAR RA AR, ARFEP>0.05),

FEARAMARE EAREYFNEYZES AR

R4 AREERMNK T EEEE LK BER GBI

Table 4 Effects of dietary zinc supplemental level on nitrogen metabolism of reproducing male minks

tH 2051 Groups

Items I i m I\ \Y%

£ A& Nitrogen intake/ ( g/d) 6.18 £2.02 6.61 £1.93 7.91 £2.67 7.61 £2.26 6.44 £3.26
%$%& Fecal nitrogen/ (g/d) 0.85+0.29° 1.00+0.16™ 1.19+0.25° 1.19+0.28" 0.89 +0.25%
JR4A Urine nitrogen/(g/d) 4.15+1.15  5.02+1.76  5.44+0.55 5.31%2.00 4.18 £1.89
AP Nitrogen deposition/ ( g/d) 1.18 +1.77 0.59 +0.73 1.27+1.75 1.11 +0.56 1.38 +1.47
%% R A% NPU/ % 23.11+23.79  8.65+10.00 10.82+24.63 15.09 +9.45 9.95 +8.99
A FAEY=ME BV of protein/% 21.77#27.76 10.50 +11.34 17.90 +£25.52 19.07 £14.11 21.97 £14.85

V2% it i 114 45 1A PR PG v e 4R M A R e 1

3 W I, BT B 5 R R ) AR E R Yamaguchi
3.1 FMEEFMAEEEMBEEMEAE  F G B R R SR AL R TR
) J B RS 505 7 AT I RCER DR o HEE S ) Bk

BN TGRS 1 — RO T2, XU BRI AT Y R AT R 0
B IR B ELHES R TR R R R SR B R ML SR ALAE N S A
KR IR AN TOL R TR R IR TR N 5545 M AR LS 55— A )
MR 4 15 5 FVRAE B AT GRS TR R L AR AT B R 0 SR IR
KF IO S, Dissanayake 4 ™ F5 40 B SR 150 1100 me/ke BEHS F-6 715 % BALHT L A7
ST e RSB IO 2 S5 TR T KBRS AR VR 200 400 me/kg B
Ty, Bjorndahl 4 BRI BEAGA R ALKSHRE T I S0 B EO . E AR
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TR, G B S HE W R AN in 120 mg/kg 1Y EE,
SEAL Y KR TE 5 X BE A A B RT3 g BG4 A
2 cm, Venge ™ HF3H , /K 50 W H AR IF 52 0 10 T
SEH44 0,004 g, F] 11 H 48 %E 0.335 g, On-
stad""* R I , AR B 11 H 45y, S8 LA 2 X T 4
JNAH S 2202 AR 5 B VB i, 2 H A B IS 3
5 g Pl b, Heron 25 BF 5% 45 S e B, BEH 40 /N
LI (WEILA A — Rk 24.4 mm)
AR EILAL” (32,4 mm) HEPEZKSH IIF C 19 B 50 2
FAZE FEAH LL B, /N S OLALT T BE BE SR AN 42 R
(12.9% )W B m T RELHA" (3.3% ), %
BT RE, A 2 B ERMKT 2.0 g
ANREF=AENG T RS W U A SR SR Ui o,
JEFEITE 2. 07 ~6.50 g, % Heron 4" $ At i ) i
BRI B R ATRES 0.2 mL G R PR
FIHEATORE Al L 58 A BRI, FH R R 4 2 A4
B —RENTEE. AR TR, AR
A S 50 #1100 mg/kg (Y EE, S8 ALY 98 EE
55X BEALAH L T 433134 i 6. 94 i1 4. 88 mm, K H
PR RS B AT DA S 3 S LA 2 i R IR
FITBCFPBESR AN 32 22 %, BE R PR IR P R A2 L
Fiil 5 A AN T Sl 2> ) ) I, B AN AT S T AR 1 R
R, I 5852 ) 52 U M H s i AR
G FEREEARR(LH) 52N 2K 4
{16 8 I3 PR, B IF 52 K 10 3 AT R AIET . Mar-
tin 25 BBIESE R IR, R S Y S LR LH Y R
I PEAAIG, S8 AL ) A e B % S T S G T A
2o BB [a)BE B = AT IS 22 e LH 7K
P AR . 7 AR RS R B, BB gLk
SN (IR L N Y T A R e i ol S D 79
BER BRRMER T & BRI 52 0 K B 8 . AR IE
AT v 2 S T RN A S K I B A
ZH T 4] i 2 20 rb B 1 KT RIS, I Y 52 B KO R
W B R SR Y B RIS S B, LT SR K E
FE WK Z [0 A7 2% 1A 5, S8 AR 4/
RSB KW BAR T IE W 4. 255098 46 FpE K
RV 25 50 ) B AE M fg, X P o 1k R AR 96 28
ANBCAP R LA SR B A8 0 A U AR Al 2 5R 1
PEAK, HAg L I CAE 10 Bl 10 R DL _E iy oA PR Ak
SR, FE 10 LA W A PEARES o 3X e AR 55 1Y A 51
MR ZEISRAE B W RS 2] 1 IR B R R 2
—, HE B SR 0 R A g . AR, 16
AR 7K P24 50 ~ 100 mg/kg B, 2250 RS £
61 VCEILEAR I BB AT o BESR AT R

WA 28 SRR A BE IS K Y B 52, {H R B
B 2 SR R S 0 K %) - v T S Y s R
R EE
3.2 AREFMAENEEHABEFUR
XRE.TYRBEUEREFYRELERNZMm

NRC (1982) " (i Fe b i 6 1, K5 1R
B EE R YRS PR R RE KR E
FEHERPER TS N A 60 mg/kg, A0 1A AR BB 1=
IKOPIEA — B BR T i TR R KX R B R
SO o AT 45 S U, ARDR B S I K F- X K 53R
KRB AS B2 U B 55 A 4% 410k 5 1) R O
FUPE AT, T BR T AR RS 11 P 38 B A 22 5% o Rossil
2R W AR K ST X PR X SR i AR
LRI B3 . HEHSEEM TS ~21 Bk
TP A XY R T R WE 5 b Rk B, WS i 80 ~
120 mg/kgr R EFfm T FHHRER, L%
2T IR FE T, RMEE T LR 2 003 4 1 2 X R R
THI A AL S, AE 2 5N [ K
XF A B A 19 R £ AT 0 50 A 2R R i
RI, FRREEACE X KSR R B AR E, 54
IR EE R — 2 R K E X R & 8 05 e
AR B W) R B R — 2B Y, A A
i, WAV (REARE S KR
75 mg/kght B MK SH T8 BiE AL R LT
T MELEE (ZnSO, - TH,0) K- 60 mg/kg
AR B0 B B R Sk T AL RE, R B S i KO
50 ~100 mg/kg B T4 Uil A% o 25 5 T A 41,
YRR U K F 8 1 100 mg/kg B, T4 it Il
P AR . AR S5 4F %Y il g 45 R
ASTA] S A 2 f AN [) B U AR ) 22 3 AR TR S 3
B BN N KT X T 49 T 7 b 23R 200 S dn ] 45 ] g
i F i — ST RS

AT 2 450 B A FE R SR R B TR
TR SEXT 7K 50 1) 75 55 90 5 T A 28 0 52 e v, B0
DR I N 0 - 0 A 0 B 1 5 RS i 4 9 Ak
AR ER W, X SR R IR 5 W5
Sl I A 1) s 3 R DR RO — R R AR R
M 5 5T A BT A . Ak, P TR R (B 45
5 1 R 1 20 T R R R T AT ) 2 2 R Y A AR
TR, FE—E R B bt 23 5 AR BT ) 2 0L 1k
B TR BRI K T2 75 X5 K50 10 78 R W i 4k
T RS R — 2T
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3.3 [EREFMAKENEREPABRERATEH

AT LR R, LA Z BIKSE & AR K
A= R A E 3 s = Wi DS N e = e 7 B8
FIC w22 5 8 ECE e vk I AR A Y i R
O ) FH 2R IR 1 O A 2 1 (L s L 2 2% R
ST DR 1 A A R F AR R A
Mo REIENSE FSIL R R AT E R R
G, KBS [ A AKCF X 480 2 B A R
SARI L R — 5, Kerr 5 BFIE A5, B 15
ANEHE TS, IRA AN A 50 45 4 ) %
FEIHASH I MR K — 3, SRR A R P A
PR AN 0 AT B4 15 I 22 56 388 0 5 B AIG Y 35
BARMZAFEELEH TREEMAF TR, K
SR B 2 )RR TR K ST B 386 o S ST 8 I A
A, HESARAZ RS AR F, X5 Kerr
ARG 45 AR AT Ao Newell ™ fEBF 58 K 57
EFRI G, KSR 20 80% B 28 2 38 3k bR W HE
[, Syt S AR IR ST AR %) 2K 3R A 7 RE A AU
W B4 L KSR R A HE S L B A A &
(1) 43% , /K30 1 ¥ B 1 BT R 225 25% , R i
HWZEN A R 40% o ARG, & KSR 1 R A
HEH R E B AR RN 67% ~15% , K5R ) ¥
FR R RN 15% , 8 H A # (5 R 20%
XA SRS AR A AR KRR, B2t
2RI SR Y 2 TR R, A8 R SR 1Y
B R H R E RS R Z . Y YR
B 575 2 — M H A Y A & A A5 B A e s
i R R L RE 20 25 RIS 17 B A TR A
S, 26 50 43 i A 2 8, R CHE s e Bl 2 19 o
49 3 AR 4 0T T 2 ¥ B ORI R B A
WA (EHR I AR 5 20 2SR 07 #8270 JE I
ViR RR TR R AN AR A A A (AR R R

4 & i

O X258 e KSR, B A TRDR RS K
SN, 2 FRARE 6 7 VSR ILE R P e Fp
YRS T v Ja R ) AR B S K F Dy 50 ~
100 mg/kg( 5% 7K 140 ~ 190 mg/kg) B}, A 54
1) SEHH 1 el AR

@ T BAF IR 7K F- R 100 mg/kg (BBE K-
190 mg/kg) B, 5 J e K 50 0 T 9 R 1 &=

=

ﬁlﬁlo

@ TARBE RN /K- X K S0 6 T 9 Bk 12 6
Ji W T AR RT3 BOR R S R A o
EIRIER A RN TE .

B2 3K
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Effects of Dietary Zinc Supplemental Level on Reproductive Performance,
Nutrient Digestibility and Nitrogen Metabolism of
Reproducing Male Minks

WU Xuezhuang'? ZHANG Tietao YANG Ying®>” LIU Zhi'
GAO Xiuhua'©  YANG Fuhe’’ XING Xiumei®’
(1. Institute of Feed Research, Chinese Academy of Agricultural Science, Beijing, 100081, China;
2. State Key Laboratory of Special Economic Animal Molecular Biology, Changchun 130112, China; 3. Institute of
Economic Animal and Plant Science, Chinese Academy of Agricultural Science, Changchun 130112, China)

Abstract.; This experiment was conducted to study the effects of dietary zinc supplemental level on reproduc-
tive performance, nutrient digestibility and nitrogen metabolism of reproducing male minks. Sixty healthy male
minks were randomly divided into 5 groups with 12 replicates per group and 1 mink per replicate. The minks in
the 5 groups were fed experimental diets with zinc supplemental levels of 0 (group [ ), 50 (group II ), 100
(group II), 200 (group IV) and 400 mg/kg ( group V ), respectively. The pre-test period lasted for 7 days
and the trial period lasted for 120 days. The results showed as follows: 1) the sperm motility in group [ was
significantly lower than that in groups II and Il (P <0.01), and was significantly lower than that in group V
(P <0.05). The testicular diameter in group [ was significantly smaller than that in groups [ (P <0.01)
and [l (P <0.05). The successful mating times on male mink in group [ was significantly lower than that in
group Il (P <0.01), and was significantly lower than that in groups I and IV (P <0.05). 2) There were
no significant differences in the dry matter (DM) intake and fat digestibility among all groups (P >0.05).
The DM output in group [l was significantly higher than that in group [ (P <0.05) ; the DM digestibility in
group Il was significantly higher than that in group V (P <0.01), and was significantly higher than that in
group IV (P <0.05) ; the protein digestibility in groups [[ and Il was significantly higher than that in group
V (P <0.05). 3) There were no significant differences in the nitrogen intake, urine nitrogen, nitrogen depo-
sition, net protein utilization and biological value of protein among all groups (P >0.05). In conclusion,
when the zinc supplemental level arrives at 50 to 100 mg/kg ( total zinc level is 140 to 190 mg/kg) , the repro-
ductive performance of minks is more ideal. When the zinc supplemental level arrives at 100 mg/kg ( total zinc
level is 190 mg/kg) , the DM intake of minks is higher. Dietary zinc supplemental level has no effect on DM
intake, fat digestibility, nitrogen deposition, net protein utilization and biological value of protein in minks.
[ Chinese Journal of Animal Nutrition, 2013, 25(8) :1817-1824 |
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