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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
i H NDF 7k ¥ NDF level/ %
Items 26 28 30 32 34
JE} Ingredients
E 2k Corn 30.0 25.0 21.0 22.0 22.0
¥4 Soybean meal 14.0 15.0 15.0 16.0 14.0
e B Peanut vine 6.0 21.0 21.0 16.0
%k Wheat brean 17.0 20.0 28.0 18.0 22.0
B f5 5 Alfalfa meal 30.0 16.0 5.0 10.0 21.0
4 5% Peanut shell 7.0 15.0 18.0
R A 45 CaHPO, 1.5 1.5 1.5 1.5 1.5
&3k NaCl 0.5 0.5 0.5 0.5 0.5
iRkl Premix" 1.0 1.0 1.0 1.0 1.0
41T Total 100.0 100.0 100.0 100.0 100.0
#F 7K Nutrient levels”
HALHE DE/(MJ/kg) 10. 30 10.22 10.20 9.98 10.08
HEH T CP 17.65 17.72 17.48 17.59 17.53
M EF4E CF 12.18 12. 67 12.99 13.23 14. 09
H Pk IR £ 4 NDF 25.80 28.43 30.46 32.65 34.39
Mg EE 2.55 2.57 2.62 2.17 2.13
45 Ca 1.02 1.04 1.06 1.03 0.97
WP 0.69 0.72 0.71 0.69 0.63

VIR R 1T v A 3 4 Premix provided the following per kg of diets

VA 12 000 IU, VD, 1 000 IU, VE 50 mg, VK

2 mg,Cu 40 mg,Zn 50 mg,Mn 30 mg,Fe 100 mg,1 0.5 mg,Se 0.05 mg,
D ALRE R B, H Ay FR K Ky Szl . DE was a calculated value, while the other nutrient levels were measured

values.
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AFFHZ(RN/IN, % ) =100 x
JURA(RN) /AR (IN) ;
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Table 2  Effects of dietary NDF level on growth performance of growing Rex rabbits (n=40)

T NDF 7k - NDF level/ % P
T R-MSE fie
Items 26 28 32 34 P-value
¥ HIE ADG/(g/d) 19. 76™ 20.24° 20.63° 19.50" 18. 60" 2.123 8 0.023 2
SEH4 H R i ADFI/ (g/d) 78.45 79.13 78.82 79.54 77.92 3.079 9 0.086 5
BlE I F/G 3.97° 3.01° 3.82° 4.08° 4.19° 0.716 5 0.033 8

A7 Bl R AR AN RN PR R OR 2 57 B35 (P <0.05) AR TR R R 2 53 B35 (P <0.01) A [ s 5 B R A

FAREFRARE (P>0.05), M.

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.
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Table 3 Effects of dietary NDF level on nitrogen metabolism of growing Rex rabbits (n=8)
7 NDEF 7Kk NDF level/% P
e R-MSE fix
Items 26 28 30 32 34 P-value
T AE IN/(g/d) 2.33 2.35 2.36 2.33 2.34 0.096 5 0.845 3
ZA FN/(g/d) 0.65" 0.68" 0.70® 0.78° 0.84° 0.1155 0.022 1
JRE UN/(g/d) 0.67 0. 64 0.60 0.66 0.68 0.156 0 0.1556
A4 DN/ (g/d) 1.68" 1.67° 1.66* 1.55° 1.50™ 0.243 9 0.027 2
YRR RN/ (g/d) 1.01° 1.03* 1.06" 0.89° 0.82¢ 0.286 1 0.017 4
REMNEILZE DN/IN/ % 72.10° 71.06" 70. 34" 66.53° 64.10™ 4.937 3 0.012 6
ZH % RN/IN/ % 43,35 43.83" 44, 92" 38.20% 35.04° 5.283 7 0.006 5
FE W25 RN/DN/ % 60.12%°  61.68%  63.86™ 57.42° 55.96 5.804 0 0.009 2
=4 (AR NDF /KEXF A K6 E R R0
Table 4 Effects of dietary NDF level on fur quality of growing Rex rabbits (n =8)
T NDF 7k 3 NDF level/ %
JIgE| R-MSE P
Items 26 28 30 32 34 P-value
E iz # & Fur weight/g 144.75%°  164.13%°  184.63*  144.38°° 138.63“° 21.7216 0.000 8
E 7 i Fur area/cm’ 616.38°°  647.37%“ 720.00%* 674.88%° = 611.87°° 55.1464 0.002 0
F % F Hair follicle density/mm”®  268. 85 262.88 280. 77 272.53 266. 33 30.564 3 0.2216
X140 . 5% 8% By
%U%%q%%%{?gz ) ) s 11.87 12.23 11.62 12.06 10.97 1.8456 0.132 3
Primary hair follicle density/mm
VG EN P i
OKJ%%;%%{EE; ) ) ,  256.76 250. 89 268.15 260.97 255.18 27.864 4 0.644 2
Secondary hair follicle density/mm
R TR/ % TR S/P 21.75 20. 88 21.49 21. 64 21.06 2.6342 0.389 7
F5 (AR NDF /KEXF 4 K5 6 B I & B 520
Table 5 Effects of dietary NDF level on caecum fermentation of growing Rex rabbits (n =8)

15 NDF 7k ¥ NDF level/ %

JIgE| R-MSE P
Items 26 28 30 32 34, P-value
pH 6.69 6.68 6.65 6.62 6. 60 0.1195 0.0751
5,45 NH,-N/( mmol/dL) 1.77 1.80 1.87 1.89 1.95 0.0476 0.3336
I &g iR TVFA/ (mmol/dL) 2.88° 3.18% 3.24® 3.36™ 3.79° 0.0802 0.043 3
Z.T% Propionic acid/% 77.04 78.24 79.02 81.04 81.70 4.8063 0.348 4
iR Acetic acid/% 13.52 13.29 11.12 9.91 9.70 3.4222  0.0827
T Butyric acid/% 9.44 8.47 9.86 9.05 8.60 1.8391  0.656 1
LR/ (NiR + THR)
Propionic acid/ ( acetic acid + 3. 36" 3.60™ 3.76™ 4.27° 4.46° 1.0076  0.035 4

butyric acid)

ARERE A A PR o ARET 4R K TR AR A fiE

3 W # FRAIE S S IE 3 O T AL T R, 76— I E &
3.1 A% NDF KE54 MG e KMaRER  SIXPE IR R0 0 AW, DA T 2 5 0 L4 72

FRIEH B, T BB — K A 4

Reo FIET AR 2> M A ) 52 ok 22 0% i 1k



3 3] R BT 2 AR P PR VE TR 2T 4R A X BT 2 3 A B R R PERE oo 547

(SR Y BER oI PUBU GRS R URI K 781 B W) I
P, LA RDRRAE B W PN B B D, e 59 K
St R W A T AL R R . A g A 3R
T, CHRLA 4E KT 12% 353 16% B, L
AN FFET 31.7% . Gidenne Z2P B9 T 19% Fil
31 % fl K NDF 7K1 %of Wr 75 115 J5 401 5 1) 52 1, 445
12 31% NDF 41%; 19% NDF 4] % & &1 n SF 1
FO3 R R K. P 25 55 45" 1 A 9 IA O, A A
NDF 7KV X Wi 28 2 i R 9 734 H 35 3 FURL
LS 5B 35, 30% NDF 4138 56 19 A K &R i
U V34 H XS e, B LR AR, AN IR A oY 45
W, fA A NDF /K S & 3% 52 i il 56 % (1 K- 44 H
AR E LG, X e o 2 H R B R RN
F X SRR AN T s R A 5
3.2 fAMR NDF K ESEKHERREHNXER
MR A A R S Y B A G TE S ik
WIFATIH AW, S AR E2A 2 L
Qb —F 53 42 0 Ak 8 W OB S W A A R B
JBT, 3 43 LA % 55 7 9 1) T X il R o 3t
fEEHE AR S 280000 8 Ak I R e DA B HE sk 7R
MR T S AR . BB AR A I R A e
PR FE 3 1) R G B B 1 5T, 2 8 o I 22
VE FHBE P BCHE H A A1, 1) He 42 36 R 1 i 5 45 X i
WA RREmE K" . BRI A AR YL
TE PRI A T A R SR IR 4, A R v R o
S8 ROpran AR N0 I NI CIL A R ) & 20
FRANW 27 4 — E 2, Gutierrez 251710
Sk, A K NDF 7K 1) 385 B I T 5 3 W7 905 4 e
0T TR B 5T 0 2 0 28 T b R R DT
R AR DR A R BT R AR A1,
JF7E 30% NDF 21k 3 5 kK, 5 G F- 14 H 35 &
AR b 2 — S0
3.3 AMNDF KESEKMREEERRHNXER
Tt 2 SR ) e FH R A, L B 0 B A
THER, BEMEER T 5MFE —E X R, 1
FE RN AN ] Z 00 . KLET 4 2 0 O T 2 1
FRY TR R, )RR b B 5 N 23 5 2 0 A 1Y)
BRI, BT LN E B
B T FE I 2R #1745 5 PP &, Tortuero
s A AT BT 46N 17% 20% .23% F 26% 1Y
4 PRI 3 ~ 4 F 08 o, 45 2R & BN iR £ 4
KRG 0, A3 R AR LB R T AR N B R
WK, B R AR S B R A DU 4

B B R NDF KPR 38 m, B R E RS B
HEAE I & R, 5 A TTR B A2
1A — 2

B AR A AE B[] 9 57 66 R0 45 44 45 1 43 i)
REREMRHELE, BMGERE B4 0,
RPN EERK B E X NE B, RN E R
KB ERASE, HTERELT IS E5 M
B RH AR O R, B DO o B B AT AR
Ry B R G T B o o B A S B S B
S ik AN S S 2 i F W 0L AR
RRRE SN N SRR EESE . N oyl = ) < ]
HEDHEM R BB LE B BEELFETE
R A, HUR R Kk RN 22 4k, 51 B
(5 TR AL, =2 B SR AR R 2, 46
B4 45 % 5. Rasmussen 25V BF 55 6 1, 4 A%
)P AR 2 1 5 7K F- FT fig BEL A B B Y B AR, T B 2R
MY ME L FEERNEEEE ., AR
HEEEE VMR EEMRBEBESEHRA R
FAE, ATRE S 5 A R B K —B0f OC,
AR E 4 S/P 1E 20.88 ~21. 75 2 [A], 5 Ras-
mussen 25 3B 19 19. 7 ~21. 5 F1 Rougeot 27
fRIE 19 ~20 Z5 R AR IR .
3.4 AR NDF KESEKMEEHEABHNXR

F AR B Rk 22 H /NG RS R 8T A
WS TERS A B LT 4 R EA B W, & H E
Forffr=H: VEA FS(IR . VFA 28l BE W ORI A
FHT A BE B3CH: At AF 1S 3l s NH,-N 2 4k} 8 F i
RN IR 28 109 53 f 7= 4 , R B 02 5 W N s A 9
B BRI A ROk A A AR DA A R
i, Hom AR R A . H A pH Al L
RN KRR, SR RIBTE R ARG — &
Hi 1, Champer 2" A ) & % 7 VFA FI pH X
T G T A AR RS2 A, ARV B2 1Y VA Fi s pH
1 E W NI A T KIGAT 6 S8, Al g 45
R 7R, NDF /K P55 W pH 520 A g 2, B B
NDF /K¥-1) 7, B pH A B B, x5
A RS A A — B

BN AY B VFA B4 B 2R A
MR .T IR, i Ah e 46 0 1) 55 T 1R L R Al 57 1
MRS EE I BRI IR . KA E M N VFA 2 R L 44
W, RZ WS CIR, HOENIR , /P e TR,
X6 VFA {52 G ORLET 4E KT i 5% i . Gi-
denne %5 (9R 30 W R, B W 9 VEA W JIE Bl £F 4



548 Bow o K% M 25 %
K48 T 2 v, R 4K R T B E R L (107 4 US M. FORURLER 4k /K 7 X 4o 1 k% 46 36 1 5% 1
PR & WEMFRARIN IR T IR & i, X 5 A 1 0 4 2R Ak LI N OB B, 1994(0) 28 -9
. [11] AHMED B M,ASHOUR A M. Protein quality and a-

mino acid requirement of Baladi rabbits [ J]. World

4 _Qj;':, 'I,/k\, Review of Animal Production, 1984 ,55:58 —60.

N - . [12] DAHLMAN T,VALAIJA J. Growth and fur character-
Zie A LU U E 9 b T ARt W3 2 3 1 istics of blue foxes fed diets with different protein lev-

B A O AR 9385 BT NDF 7KF-24 30% o els and with or without DL-methionine supplementa-

tion in the growing-furring period[ J]. Canadian Jour-

52 STk nal of Animal Science,2003,83 239 —245.

[ 1] DE BLAS C,FRAGA M J,RODRIGUEZ J M. Units [13] GUTIERREZ I, ESPINOSA A, GARCIA J. Effect of
forfeed evalution and requirements for commercially levels of starch, fiber and lactose on digestion and
gmwnrabbits [ J ]. Animal Science, 1985,40;1021 — growth performance of early-weaned rabbits[ J]. Ani-
1028. mal Science,2002,80:1029 —1037.

[ 2] DE BLAS C,WISEMAN J. The nutrition of the rabbit [14] TORTUERO F,RIVOEREZ J, Effect of dietary fiber
[ M ]. Wallingford: CABI Publishing, 1998 279 — on the performance of growing, volatile fatty acid pro-
308. duction, intestinal microflira and mineral balance in

[ 3] GIDENNE T,JEHL N M,SEGURA M. Micmbial ac- Rex rabbits [ J]. Animal Science and Technology,
tivity in the caecum of the rabbit around weaning: im- 1996 ,40,23 —29.
pact of dietary fiber deficiency and of intake level[ J]. [15] kRN, PO dr AL 2 R Ik 6 38 0 1 1 A8 A B
Animal Science and Technology,2002,99:107 —118. RAERBEZKREBE P EMBID]. B4207

(4] P54 E. R PEDESRER4EKF X W) 22 2 WSC. PRI : 52 ROl K7, 2001 :34 - 36.
AR R PR e T AL A A B 1 & BE Y 52 ) [16] RASMUSSEN P V,BRSTING C F. Effects of varia-
[J]. sh¥& 35244 ,2005,17(4) :56 —61. tions in dietary protein levels on hair growth and pelt

[ 5] NRC. Nutrient requirements of rabbits [ S ]. 2th ed. quality in mink ( Mustela vison) [ J]. Canadian Jour-
Washington, D. C. : National Academy Press,1977. nal of Animal Science,2000,80:633 —642.

[6] DE BLAS C, MATEOS G G. Feed formulation [17] ROUGEOT J,ALLAIN D, MARTINET L. Photoperi-
[M]//DE BLAS C,WISEMAN 1J J. The nutrition of odic and hormonal control of seasonal coat changes in
the rabbit. New York: CABI Publishing, 1998 :241 — mammals with special reference to sheep and mink
253. [J]. Acta Zoologica Fennica, 1984 ,171 .13 —18.

[ 7] 9Kwi9e. mRbHr AR EA M A [ M]. 3 . bt [18] CHAMPER K A, MAURICE D V. Respose of early
o [ RO R 2E Y R A, 2007 153 = 56. weaned rabbits to souse and level of dietary fiber[J].

[8] WS BERRXEHEMNLFSKRFLERTIM]. Journal of Animal Science, 1983,56 (5): 1105 —
JEaC: A AR R A H At , 2008 :216 —224. 1114.

(9] FRG FREFREREIM]. SO, Jbat K [19] &R E. ZREFFIM]. Abat: h E AR R R

A H A ,1984:11 - 33.

41,2008 .:33.



3 0] AR A5 - R P PR VR R £T AKX I 22 3 T I e A Ve RE oo 549

Dietary Neutral Detergent Fiber Level Affects Growth Performance,
Nitrogen Metabolism, Fur Quality and Caecum Fermentation of
Rex Rabbits from Weaning to 3 Months of Age

REN Dianfu LI Fuchang®™ WANG Xuepeng WANG Chunyang WU Zhenyu
( College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract ;. This experiment was conducted to study the effects of dietary neutral detergent fiber ( NDF) level on
growth performance, nitrogen metabolism, fur quality and caecum fermentation of Rex rabbits from weaning to
3 months of age. Two hundred weaner Rex rabbits with similar body weight were randomly assigned to 5
groups with 40 replicates in each group and 1 rabbit per replicate. Rabbits in the 5 groups were fed experimen-
tal diets containing 26% , 28% , 30% , 32% and 34% NDF, respectively. The trial lasted for 7 days for adap-
tation, and 53 days for test. By breeding experiment, digestibility and metabolism experiment as well as
slaughtering experiment, the related indexes were determined. The results showed as follows: 1) with the in-
crease of dietary NDF level, average daily gain ( ADG) tended to be increased firstly and then decreased,
while feed/gain (F/G) showed the opposite tend, the highest ADG (20.63/d) and the lowest /G (3.82)
both appeared in 30% NDF group. 2) With the increase of dietary NDF level, retention nitrogen (RN) was
increased firstly and then decreased, the highest level was in 30% NDF group; digestible nitrogen (DN, P <
0.05) and digestible nitrogen/nitrogen intake (DN/IN, P <0.01) in 32% and 34% NDF groups were signif-
icantly lower than those in the other 3 groups. 3) The weight (184.63 g) and area (720.00 cm®) of fur in
30% NDF group were significantly higher than those in other groups ( P <0.01). 4) Dietary NDF level had
influence on ammonia nitrogen concentration and contents of propionic acid, acetic acid and butyric acid ( P >
0.05). In conclusion, the optimal dietary NDF level for Rex rabbits from weaning to 3 months of age is
30% . [ Chinese Journal of Animal Nutrition, 2013, 25(3) :543-549 |

Key words: neutral detergent fiber; Rex rabbit; growth performance; nitrogen metabolism; fur quality; cae-

cum fermentation
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