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M OE. KARSEMRARLEEF K, ARG RBRETEE FEETIREAREANA
M e v, KA 2 AR, 1~4 RIS 2R 1 B 245360 2 RS A 6 AN,
WONEL, HAEL 10 A48, [WAhxrmim AR imn(gEEE K, 2F41.23 mg/ke),
I~ VIaie ka5 3 A 1.2.4.84 16 mg/kg 8944 % K,, 5~16 FA# W&, LA 28
B2 R#288 X M A6 NA, BHHOANEL, HEANAEL8 R, | AAhxrBa 4R A
(AR K, 254 1.18 mg/kg) , 11 ~ VIZE A2 A ab 44 F 2 51 4 2 .4.8.16 #= 32 mg/kg
A XK, RBEHM16 A, LREAW. 1) SxBatart, 1~4 BEH&, AR F Hm 4 mg/ke
HAEFK, ZEXERGTHRAAA>SZ FERA FRANFT E(P<0.05) MEFREHT BET
45 BREE (P<0.01);5~16 AN, AR T AMmMS myke fAEXF K, MEZRST BAEHL
55 A B R B R RE(P<0.01) B R AR B @A E B4, 2) AR Rom &
K, ST H MM H Ak K E B AR EH @ (P>0.05), 3) 5 Batak, 1~4 A#&H
BB A A mg/kg AT K, RFRZT i BB ALY E K (T-SOD) F K (P<
0.05)  BEBIKT ik A 8 (MDA) 4 % (P<0.05) , MEEZR G T hFLRAMLRE D
(T-AOC) (P<0.01) ;5~16 FI#H-E M PRt 8 mg/kg 4 % K, 2 FR &S T &5 T-SOD
Frid FAC KB (CAT) 742 (P<0.05) , 2 HAK T do 7§ MDA 48 (P<0.05) M EHR & T ik
T-AOC(P<0.01), WTI 1~4 F#bfe 5~16 B Z LA FAMR P LA F K, RmAKT 55 4
448 mg/kg B RETREMES 5 L ERBTEE BFRE KERTEATRL,RGT A
7 T-SOD #& 4= T-AOC, 54K T 75 MDA 4% , #t M5 T A LA AL,

KW, LA EFK AL, BEAR LA TIHRA ALK

& 4255835 X HkFRINAD A XEHS:1006-267X(2019) 06-2642-09

MAERK, REESEREFILHEOMEER  FURAEAR K, MEER K, WK R & i
Z— B X 4R E R K BRSSO WTIRA L, AT A WRRR R B B 45 % & AE 12 A LS 235 71
B4R K, AMERBENA O, &2 58, & BERRIR T RO A L KR R
A AR BR A AR 2 A M A R T . Bouckaert % BT SURGE, 44 R K
AErE R K e A A B E SR (yoR AR B G ST IR s A B
B ARE ) BT S E KRS Kim WAL NPT A AL 7 2 i Bt S AL 58 i, an it
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6 1

TRAMELL AT - WDARAE AR 3R KRR X IO RS IS B 7 i f B 48 MO BT A A PE RE B 52

2643

AL Al (CAT) | B %A 1L 9 15 fL g ( T-SOD)
gelol - yuan 25 BFSE R i K K A E R
AL P A AL Y B AL T (SOD) 15 M, $2 = 4
B H K (GSH) & 1, 35t A AL g J1, Fu 4 4
SRR AR S S B4R R K BB B IR
fiflfa LA Y SOD & 4 , 34 i Hpt A Ak e fg . BLiA
PERE T S REEA T %I ER,
A M1k, EWNAMNE R4 R K, fERR LR K™
SES Y L SR R 2 B I O T B 5 A
o e, AR DA R OB RS R WF5E X 4, AF 5T A AR
HEE K, WIACEX IR & AT REASE 55
Je Pt A AL PE e By 52 e, Sk 3R RS A9 ] 5 A o o

IR AG b f f R A AR (LA o

1 #MR5FZE
1.1 MR RIER

HerE F K, (B R S B e TP 28T, A 808055
TEN99% , P EEIR S # =49.9% ) W A 7 5% 2%
TEVA ], 2 B8 NRC (1994) 4 75 14 78 32 K %
THAER AL . 1A TR A 1 ~4 W 5~ 16 it 2
Bz, 2 By Bl i R 4 S SR K L3R 1, i
MR TP EAE R K T8 1~4 MR
1.23 mg/kg,5~16 JE# 4 1.18 mg/kg,

®1 ERARAMREFKT (RTEM)

Table 1 Composition and nutrient levels of basal diets ( air-dry basis) %
WiH &1 Content
Items 1~4 JE{#% 1 to 4 weeks of age 5~16 JE& 5 to 16 weeks of age
JEK} Ingredients
F K Corn 60.00 61.97
K tH Soybean meal 28.40 22.00
ff1 45 Fish meal 2.00 1.50
KA Wheat middlings 5.00 4.00
FKFEFF Corn stover 2.00 8.00
MR 2455 CaHPO, 0.84 0.78
1% Limestone 0.96 0.95
Ak NaCl 0.30 0.30
MEICE Trace elements" 0.20 0.20
Z 4k Multivitamin" 0.30 0.30
411 Total 100.00 100.00
HFE/KF Nutrient levels”
fRIFHRE ME/ (MJ/kg) 11.76 11.29
HEH BT CP 18.92 16.30
H T4 CF 3.27 4.98
5 Ca 0.74 0.70
AR AP 0.41 0.45
AR Lys 1.02 0.82
MR Met 0.31 0.26
AR Cys 0.31 0.27
#i K K, Vitamin K,/ (mg/kg) 1.23 1.18

D ZYE IR IR AT s fa iR The multivitamin and trace elements provided the following per kg of diets: 1 ~4 J& #%
1 to 4 weeks of age, VA 1 500 IU, VD, 200 IU, VE 12.5 mg, VB, 2.2 mg, VB, 5.0 mg, #H R niacin 65 mg,Z R pantothenate
15 mg, VB, 2 mg, =¥ % biotin 0.2 mg, & folic acid 0.5 mg, Fe 90 mg, Cu 6 mg, Mn 85 mg,Zn 85 mg,I 0.42 mg, Co
2.5 mg,Se 0.42 mg;5~16 J&## 5 to 16 weeks of age, VA 1 500 U, VD, 200 IU, VE 12.5 mg, VB, 2.2 mg, VB, 5.0 mg, {Hfi&
niacin 65 mg,iZ WA pantothenate 15 mg, VB, 2 mg, £ ¥ & biotin 0.2 mg, & folic acid 0.5 mg, Fe 85 mg, Cu 5 mg, Mn
80 mg,Zn 80 mg,I 0.42 mg,Co 2.5 mg,Se 0.42 mg,

Dok 2K, SEIIE, Hoh B 37K it % {H . Vitamin K, was a measured value, while the other nutrient levels were

calculated values.
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1.2 RIGiEt

KW 1~ 4 JIE 5~ 16 JH# 2 ~1H
TR B, 1~4 FR B Bok 1 H i a5 i e
360 H BEHL R e 41, Hdl6 MEE, HANER 10
R AR 172, T 4l ohxd B, 1) W6 Ath ] A
W (I IV .,V VIZ) 76 5L mb e AR v 43 501
Jn1.2.4.8.16 mg/kg 4EEE K, 5~16 JHH BB
T 28 H il B Y OB HE 288 H BEHLT R 6 41,
B o NEE AN EE 8 HRS, T4 hx R4,
T VLR R (T I IV, V VI 7R 3
filh 4] R o 4 S i 2.4.8.16, 32 mg/kg 4k £
% K,

1.3 AFEE

TR 1 8 R HH Ml T OB 3R 4 B A B R
KRR, s oy AT 8l
1.4 NEHERKFZE
1.4.1 JRELKEER

FE 4 R 16 JEIE R, BEE Bl 1 HAR
T R AR () ARG S ORI B8, BCA
W, 25 B AU | R BT N R = HE T 491 4
B 4% B Y (osteocore 3) M+ H % & ( bone mineral
density,BMD) , & ] WD-1 B H, 7 J7 fig i 5 AL )
FE B SR 5 LR N 105 CHET R FRE R
B A, O K S Rl E S B GB/T 6438—
1992, 5 & & [ E 2 8 GB/T 6436—1986, B 7%
H Y E 28 GB/T 6437—1986,

2SS B 16 J] I A 45 0 5 X8 o 1) 368 A2
A B 3 o B i, T 10% 48 R EhAR [ 5 | 2006 1
TS R AR, H A U R IR AR - 4L
(HE) (0, 1 S5 WA B /NG (1) W g BUIR 2544
1.4.2  HRRESRE T8 B0 &

4 F0 16 JEIE R, [ A Bl I 2 R
AR IR I R, B e R IR YUK
B MG T R SE e dn AT e 4R 1 e 4K
A

ik R A5 = e i /R AR
G A8 %5 = ML B/ 3% IR
IR R =L R /TR R
1.4.3  IMEH AT bR

4 F1 16 JEIE R, R A Bl 2 R
AT R B I RS e DR R, AR R
B HL 3 000 r/min B0 A3 LT , 4% F 1.5 mL
BLEN,-40 CHRAAEM, WE I T-SOD |

CAT JHM: L TH . (MDA) & & A A ke /i
(T-AOC) , #AE J7 i ¥4 MO R & B E R 647,
AR B R & 3 A R et AR ) TR
FHT
1.5 Sitah

K H SPSS 20.0 44 B K 2K J5 22 43T (one-
way ANOVA) J5 i 47 8088 70 #7 , 3R I LSD 1%
T2 E R, R L I E bR 22" &
o P<0.05 Fl P<0.01 40 5l Ny 22 5 1 25 A
.

2 # B

21 HEREEZK FMAKERERIBES
Va1

2.1.1  fRYEE R K, UK R e 18 1E
A= RN ipA |

M1 2 AL 4 RIS I IV, V| VIZH 22 fa] 2
BHEBELERRALE(P>0.05) BYEEST I .
T4 (P<0.05), V4llgg@EmEREST 1 1,
M4 (P<0.05), HiRWAHARETFEEY ST 14,
NV VHEREET [ 4(P<0.05), ik 4 > A
JREHKS G EEFALE (P>0.05) , ET 1
4,V VAREST I 4(P<0.05), kR
HEEEHETIHA NV VIHAREEST I
H(P<0.01), MAREST [ H(P<0.05), ik
mAREmEENSE T LA, V.V VA% E
EET1H(P<0.01), BEETI. M4A(P<
0.05) ; M4 W25 & T [ 4 (P<0.05)

16 e, R R B S EXYET 14,
VAW BZEET 14 (P<0.01), B35 T V4
(P<0.05); 1 \ VARZEST [ 4(P<0.05), %
BB ERENET 14, VA &5 T 10,
V. VI (P<0.05), HEBEmF 1. 014 (P<
0.01); VAR B EE T 1 4 (P<0.01), BEET
T4 (P<0.05), KXW ARETEFEST 14,
..V . VI4d5 425 A8 (P>0.05),IV4
BERET H(P<0.05), A5 42K 5
EYET LA, VAW E® T 14 (P<0.01),
Im.vV VIdeEsF14(P<0.05), V. VAR
S EYWN B EET 14 (P<0.01), 11 VI T
EET 14 (P<0.05), V.V VIHREH & B
BEETIHP<0.01) , AR ESHT [ H(P<
0.05) .
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Table 2 Effects of dietary vitamin K, supplemental level on tibia development index of Wulong geese
JEL 32 1, hl
B B HHE e ,
WH 24151 9 H R Y HLK 5 " 7
BMD/ Bone strength/ Bone
Items Groups ) . Ash/% Ca/% P/ %
(g/cm™) (kg/mm) weight/g
I 0.21+0.01° 9.61+0.64° 4.94+0.23° 30.42+1.76° 29.43+0.94° 17.02+0.78*
. I 0.21+0.01° 10.42+0.89* 5.37+0.37° 31.34+1.79® 31.20+1.07"  17.60+0.37"
j " 7k . 1] 0.26+0.53° 11.26+1.83* 5.80+0.70° 32.51+0.96™ 32.54+1.54™  18.31+0.52°
weeks O
age v 0.31+0.02° 14.24+1.47° 7.64+0.66" 33.81+0.82" 34.30+1.07° 19.79+0.52°
\Y 0.28+0.01° 13.18+0.87™ 7.28+1.01° 33.06+1.06" 33.82+0.91° 19.60+0.51°
VI 0.27+0.02° 13.12+2.50 6.60+0.80" 32.63+1.37" 33.56+0.88° 19.48+0.40°
P {H P-value 0.002 0.018 0.011 0.093 0.001 <0.001
I 0.22+0.02° 16.57+1.10° 11.73+0.87° 32.71+1.89° 32.23+1.03° 18.78+0.87*
[ I 0.25+0.01*" 17.97+1.54 13.27+1.16" 34.44+1.96™ 34.17+1.17"  19.40+0.40"
16 J& i ,
16 ?k " I 0.29+0.07" 19.41+1.58" 14.17+1.70® 35.87+1.29" 35.64+1.69™  20.11+0.57°
WeeKS O
age 1\ 0.34+0.01° 24.44+0.80° 16.47+1.66° 37.57+0.91° 37.58+1.17° 21.76+0.57°
Vv 0.31+0.02™ 21.06+1.29° 15.00+1.37® 36.73+1.18" 36.69+1.14° 21.55+0.57¢
VI 0.28+0.02" 18.77+1.18™  14.23+1.24® 36.25+1.52" 36.40+1.13>  21.41+0.45°
P {H P-value 0.009 <0.001 0.021 0.022 0.002 <0.001

[ 2 E5 i S AR RN B R s T B R 2 F R B35 (P>0.05) , M4 /NE FREERR 2 R B3 (P<0.05) , HE /NG F

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

In the same column, values with the same small letter 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 below.

16 J ¢ T RO 2 B R R R S WL 4
HIPE T, T 2a /NGB A/ A 2 40 B
TR RN 5 &I NE I = NS 3] ST R 2 N =
GRS L B0, 22 BRI R E AT A
BN R B B JR R, H AR A Dl
A, R AR SO AN T

1A B /NGERGEL , B /N R A R A D  JE B
JRrBR SR T A 1l B 200 ML, 2 S R R | L
O3B A A T 4 I o B S R

I 258 /N2 A 8 40/ (2240 , o A A XA 7
AL, B 20 S A O A RN R N B
HEFUASKHLI, af UL A8, 5 B AR AN TS, H
T3 0 I A AN

IV AL /NG A B O 34 5 HES R S L
NGRS v, a] R 2 S R A o A T
H/NR L /N ECE VAN
BT 1 4,

V2 AR A T UL R B A R L
3BT 2 RUAZ [ 47, AT DS 4 N R R 4 M
i T /NG L /NGB AR AT HESI R, K i
et R WAT B/ NG W, BB BEUE , WA R

2.1.2

(BRI

VI A5 J8 0 35 v] U3 2 SO 25 4 AL 4
D 20 5 B A o AR T NG NG
Gy ] HESN B R R, e THDG W, A A
ZErpigr
2.2 AREFEEZK, FMAENALBEERE
EHAI T

H3% 3 Al 1, 4 JE S BT, 25 4 OB RS e 3
BRESARE(P>0.05), 51 4L, V4
HRAEEEE S T 5.86% , NEHE 042 %5 T 9.18% , 7%
KT AR S 1 10.48%

16 JEEET, 241 R RS e 4 B iR 52 = oA
BE(P>0.05), 5 1 4, V4R B
T 20.90% , kT8 5042 5 T 26.03% , 7 B2 45 4L
FE T 18.60% ,

23 AREELEZEK FMAKERTAEEIBMF
MEAIBFRIMm

H 3R 4 AR, 4 JE I B, &80 41 1LV T-SOD
W EEET I H(P<0.05), H A V4 i
T-SODW M, M IV, V  VIZZ[H 1% MDA
SRESALE(P>0.05), B VIHIY B EHKT
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[ D4 (P<0.05), £ T-AOC HETF  41(P<0.05), Az MM CAT iGtEER AR
TH VEAWBES T IH(P<0.01), BEHT E(P>0.05) .
0.V VI4(P<0.05); 11 M.V VIHEEST1

1 4 Group 1 1148 Group 1I

V4 Group V VIZH Group VI

1 16 ARARBEEERRNALAZNR
Fig.1 Histological observation of tibial growth plate of Wulong geese at 16 weeks of age (100x)

R3 ARELER K, FIKFENALBERERERRHNm

Table 3 Effects of dietary vitamin K, supplemental level on immune organ index of Wulong geese mg/g

s 245 Jiew i i % L i % ERRNE Tt e
Items Groups Thymus index Spleen index Brusa of Fabricius index

I 2.22+0.05 1.96+0.19 1.05+0.14

I 2.28+0.11 2.16+0.15 1.11+£0.20

I} 2.32+0.05 2.09+0.25 1.13+£0.12
4 JH i

v 2.35+0.01 2.14+0.25 1.16+£0.07
4 weeks of age

v 2.33+0.08 2.13+0.08 1.17+0.10

VI 2.30+0.06 2.06+0.51 1.07+0.07

P {H P-value 0.347 0.790 0.816
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i H 451 i i £ IR i £ EARE S ¢
Items Groups Thymus index Spleen index Brusa of Fabricius index
I 1.77+0.41 0.73+0.24 0.43+0.16
I 1.81+£046 0.90+0.13 0.44+0.96
) I 1.93+0.77 0.91+0.28 0.46+0.16
16 JH i
v 2.14+0.98 0.92+0.32 0.51+0.26
16 weeks of age
\' 2.18+0.36 0.93+0.19 0.49+0.25
Vi 1.99+0.32 0.91+0.31 0.48+0.10
P {H P-value 0.797 0.765 0.973

16 JA ik, M IV, V| VIZH Z [H] 17§ T-SOD
LSRR E(P>0.05), MR ESETI 04
(P<0.05) , VA fem . BEE AR K, oK
SERYHEN, 4 2H M HE MDA &AW R,V VI4H
WRFEMT [H(P<0.01), I VHBZEXT 14

(P<0.05), V.V VI4lif7E T-AOC #% & & & T
T4 (P<0.01), MHABES T 1 4(P<0.05),
IV VI4L iM% CAT #EPEE & & T 1 41(P<0.05),
I I .VAS5 TdERAEE(P>0.05),

x4 AREERK, FMKERARZIBMFRENLIEROZM

Table 4 Effects of dietary vitamin K, supplemental level on serum antioxidant index of Wulong geese

WiH 21 5] S ALY I Ak Bl [ MprAfbRE SUE R el
Items Groups T-SOD/(U/mL) MDA/ ( nmol/mL) T-AOC/(U/mL) CAT/(U/mL)
I 216.66+14.57" 0.072+0.007" 10.76+0.33" 13.89+0.34
I 242.03+10.03" 0.069+0.006" 11.87+0.43" 14.08+0.56
4 A I 256.55£8.79" 0.055£0.004° 12.81£0.63" 14.61+0.56
4 weeks of v 258.45+4.18" 0.050£0.010° 13.23+0.82° 14.79+0.44
age \ 247.83+9.50° 0.054+0.008" 12.09+0.28" 14.74+0.32
Vi 250.94+8.07" 0.060+0.008* 12.10+0.52° 14.13+0.27
P {8 P-value 0.002 0.020 0.002 0.097
I 146.83+3.23" 0.075+0.007" 14.62+0.68" 14.01£0.25
I 149.56+3.06" 0.069+0.003* 15.68+0.99 14.06+0.43"
16 JH % I 154.46+1.93° 0.063£0.006 17.45+1.41% 14.64+0.61°
16 weeks of v 156.16+2.15" 0.058+0.008" 18.85+1.43° 15.11+0.25"
age \ 155.38+2.32" 0.053+0.008° 18.41£1.21° 14.83x0.60™
Vi 156.08+1.38" 0.052+0.004° 18.73+1.61° 15.08+0.21°
P {f P-value 0.002 0.004 0.005 0.024
UATE X/ =N G =R E R A=l R R
RIS o I X i WSRO RSB R F . Yamauchi % IR IE

3 RANREEZEK AMAKERTEEBERES
V- a=1:0p-4

HER Ry RESAREANTKEA
EH AP R YA R KRB EA B RN
FEIRE S 4R B E e R 0 R
b, WLEMBHSERSHE T (Ca™) 4ih, i
B AL, S R, A R K R

W1, 22 3R KA 4 e B B M SR B Lk B
PAEAEIT, B MR  BEY R WT, 4EA R K Re g
e AR, OB IR R T
— B [ N B A 4R R R KIS K F i 5
A R SR B 1 S5 4 g 24 MR RE AN IR 48 vy, i 2
HEPFER G, AR SR, R b S
EAEAER K, 8T R A A
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S B I HLBE A JR S 0 14 I - B R i R Y
Wi, 5 LR R %, AR KRS
LA B G 2 5 o, oF 02 o i i S Eh DO, i 8
SR U I = SR 1 S L 0 1 AN R O
FAEAF K A AT B = K B R 0 A R U
BUR & o 4k i B2, A2 95 8 8% B 34 ; Cockayne
S5 LN Shiraki SR 5T ARGE Y R B MUK B A
FAERKEBESODEFSRSE, BOERES
L RRE AU EE R R R, AR
SRR RSN gE A R K, e E R S Ak
$E R b B RN S i, R S IR ORI 4
i, 5 R A R — 3,

B 7INGE SR A BB R B B4, BN R 2 ST
LN D Ny v B = R (N R W e Y a2 W WL
g /NG Ay A 5] HES B, 2 DG, R WA
BN W, AR S R A, 5~ 16 JA e Y
AR TES N 8 mg/kg 4EE R K, B E /NGRS 1y
(715 = ] (=1 i SN VAN = 1 DR
e 0 T = A SO e = 4 NS DO I e K
W geA R K, WInAKCE o i, HAE RS e B &
BRCRETNREBE
3.2 AMREEEK FMKENARBERESRE
FEE 2

NP AN @ [ i3 s a2 s B 1
() G e TR A A o) i R 6 B R, U B AL
A 1) 44 B B 5 TRV e B DL R 5, 324 Mk,
B N AE T 44 2R K 20 K8 o e 1 g i e 8 4
b EBEER K R L, ot i
FEOA L AR A N A AR R K I i e
JORA T o 3 AR W A e AR R K 0 A e
REm Mg, AHGESE W, AR K, ARG R
BREE IR YT e B0 45 G SR et e, R
WO RIS 2 SRR AR S I R 2 b e R
PERIZE AR R K X 5 R EAE R Rt e i Re B A
— ML HEE R, A 25 R R AR as
B R K, X4 R 16 Ja i e R e a8 B 4R 4
WA RERW, 5 LR TE )7 R4 R
—E, X AT R 5 sh W AP S R AR A1 AT G, AR
2t R R AR ZE A R K, U K AN 5 i RS e
PEREMAR,
33 AMELEZE K, AMAKFEXN R LI ME
AN ISR

AerE R K, HAPUAEAE (B R3S K SE %t

UL PERE A AR M IS K A R st 2 2
e G RN TR A AR i < i Rl U & Sy [
KBRS HE 3D 78 TR b FE 48 A= R K X HLR BT
SEALTERERY S, 45 R B, Ah e i K B4R
KEMLIA SOD Fl CAT 7Pk, Bk MDA % i, 2%
it EAL R BOR S . i R K 72/ Mg OIS 48k
B RGE A MM, 250 RGEVAR [ d 3L,
T-AOC =K fig S BB B S Ak il R 40 AR i B 4R
b 2 G A T XA SR S g8 st 0 B X RE Y R
AU 5T R W, A P AR R 7 A R A o
26.24 mg/kg#EE R K fig b & 2 5 M EAE T-AO0C,
AR 353 990.00 mg/kg I, T-AOC i E1i%
TWIIKFEH 16.24 mg/kg i, AR 25 R F 0 |
TR P S N E KO 4 K, BB R = R RS I
7 T-SOD it 1 T-AOC , BRI L7 MDA % & , 4
PN 1 N O N = O 1 2 W i T S O
FERGEER K, HEABENE LS 5EBITA
R G, R i il bR A il 3L, I 32 = R b S Ak
PERE  H 44 R K, W IN/KF i B 1), B8 0% Bl 40 Bk
i Rt Wy A Y T TR 4 30 D A R i 22 40 1
ST DI IEIR Y /=R AT

4 4 g

1~4 JEIEF 5~ 16 J8 i 1 e 181 R rp 4 A4 R
K, BMKF43 500 4 F18 mg/kg B, #2118 &
FK Ay 85 W& i Ol W R R SR
REIRD 3 E T T T-SOD 3% M A1 T-AOC, 4
X T 1M MDA & &, Emi4 w17 B RS b A Ak

2l
HE o

SEH
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Effects of Dietary Vitamin K, Supplemental Level on Tibia

Development, Immune Organ Index and Antioxidant
Capacity of Wulong Geese

XU Yanhong' YIN Taiyue’ WANG Baowei’ WANG Xiaowei’ LI Wenli'*"

(1. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China; 2. Institute of
High Quality Waterfowl, Qingdao Agricultural University, Qingdao 266109, China; 3. Laiyang
Bureau of Animal Husbandry in Shandong Province, Laiyang 265200, China)

Abstract; This experiment was conducted to study the effects of dietary vitamin K, supplemental level on tibia
development, immune organ index and antioxidant capacity of Wulong geese. This experiment was divided into
two stages, in 1 to 4 weeks of age stage, a total of 360 one-day-old Wulong geese were selected and randomly
divided into 6 groups with 6 replicates in each group and 10 geese in each replicate. Geese in group I ( control
group) were fed a basal diet ( vitamin K, content was 1.23 mg/kg) ; and the others in groups Il to VI were
fed the basal diets supplemented with 1, 2, 4, 8 and 16 mg/kg vitamin K, , respectively. In 5 to 16 weeks of
age stage, a total of 288 twenty-eight-day-old Wulong geese were selected and randomly divided into 6 groups
with 6 replicates in each group and 8 geese in each replicate. Geese in group 1 (control group) were fed a
basal diet ( vitamin K, content was 1.18 mg/kg) ; and the others in groups Il to VI were fed the basal diets
supplemented with 2, 4, 8, 16 and 32 mg/kg vitamin K,, respectively. The experiment lasted for 16 weeks.
The results showed as follows: 1) compared with the control group, in 1 to 4 weeks of age stage, dietary sup-
plemented with 4 mg/kg vitamin K, significantly increased the crude ash content, bone mineral density, bone
strength and bone weight in tibia ( P <0.05), and significantly increased the contents of calcium and
phosphorus in tibia ( P<0.01); in 5 to 16 weeks of age stage, dietary supplemented with 8 mg/kg vitamin K,
significantly increased the crude ash, calcium and phosphorus contents and bone mineral density, bone strength
in tibia ( P<0.01), and the bone trabecula and osteoblast developed better. 2) Dietary supplemented with vita-
min K, had no significant effects on the thymus index, spleen index and bursa of Fabricius index ( P>0.05).
3) Compared with the control group, in 1 to 4 weeks of age stage, dietary supplemented with 4 mg/kg vitamin
K, significantly increased the serum total superoxide dismutase ( T-SOD) activity, significantly decreased the
serum malondialdehyde (MDA content ( P<0.05) , and significantly increased the serum total antioxidant ca-
pacity (T-AOC) (P<0.01); in 5 to 16 weeks of age stage, dietary supplemented with 8 mg/kg vitamin K,
significantly increased the serum T-SOD and catalase ( CAT) activities, significantly decreased the serum
MDA content ( P<0.05) , and significantly increased the serum T-AOC ( P<0.01). In conclusion, the supple-
mentation of 4 and 8 mg/kg vitamin K, in the diet of Wulong geese during 1 to 4 weeks of age and 5 to 16
weeks of age can increase the crude ash, calcium and phosphorus contents and bone mineral density, bone
strength of tibia, and improve the development of tibia. It also can increase the T-SOD activity and T-AOC in
serum, reduce the serum MDA content, and improve the antioxidant capacity of Wulong geese.| Chinese Jour-
nal of Animal Nutrition, 2019, 31(6) :2642-2650 |
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