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Effects of Dietary ADF Levels on Growth Performance, Nitrogen Metabolism, Cellulase

Activity and Caecum Fermentation of Rex Rabbits from Weaning to 3-month-old

JING Chang-liang, LI Fu-chang* , WANG Xue-peng, WANG Chun-yang
(College of Animal Science and Technology , Shandong Agricultural University ,
Tai’an 271018, China)

Abstract: The experiment was conducted to investigate the effects of ADF levels on growth per-
formance, nitrogen metabolism, cellulase activity and caecum fermentation of Rex Rabbits from
weaning to 3-month-old. Using a one-factor completely randomize design, two hundred weaned
Rex Rabbits with similar body weight were randomly divided into 5 treatments(40 replicates per
treatment,1 rabbit per replicate) : feeding diets containing ADF 15% ., 17%, 19%, 21%, 23%,
respectively. The trial lasted for 7 days for adaptation, and 53 days for test, respectively. By ani-
mal breeding experiment, digestibility experiment and slaughtering experiment, indexes were de-
termined. In the case of the initial body weight had no significant difference, the results showed
that the levels of dietary ADF significantly affected the feed intake(ADI)and feed gain ratio(F/G)
(P<C0.05); the dietary ADF levels significantly affected the nitrogen intake(IN) (P<C0.01) and
fecal nitrogen(FN) (P<C0. 05) ; the nitrogen utilization(RN/IN)and the bioavailability of nitrogen
(RN/DN)reached to the maximum in C group; the levels of dietary ADF significantly affected
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NH;-N concentration and butyrate acid concentration (P<C0. 01) in caecum; The activity of xyla-

nase and salicin were significantly increased as the levels of ADF increase (P<C0.01). In conclu-

sion, the suitable ADF levels was 19% for the Rex Rabbits from weaning to 3-month-old.

Key words: ADF; Rex Rabbit; growth performance; nitrogen metabolism; cellulase activity; cae-

cum fermentation
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Table 1 Composition and nutrient levels of experimental diet(air-dry basis) %
WiH 2 5 Group
Item A B4 CH D4 E 2
JE £} Ingredient
A Ft Peanut vine 0 20 21 27 25
E Kk Corn 34 27 21 27 22
/NFE %k Wheat brean 15 20 28 4 5
1 Soybean meal 15 15 15 24 20
B ok Alfalfa meal 33 15 5 6 17
42 7 Peanut shell 0 0 7 9 8
Wik 445 CaHPO, 1.5 1.5 1.5 1.5 0.5
& NaCl 0.5 0.5 0.5 0.5 0.5
VR B Premix” 1 1 1 1 1
43t Total 100 100 100 100 100
E F5 7K Nutrient levels®
WfbgE/ (MJ « kg HDE 10.93 10.72 10. 34 10. 24 10. 26
MEH CP 15. 84 16. 03 15.76 15. 85 15. 69
MAE N EE 2.68 2.56 2.42 2.22 2.24
45 Ca 0. 81 0.73 0.78 0.71 0.75
WP 0. 64 0.68 0. 65 0.65 0. 64
ADF 15. 21 16. 90 18.97 21.81 23.28

U R R B kg WA ERAL . Lys 1.5 g, Met 1. 5 mg,Cu 50 mg,Fe 100 mg,Zn 50 mg.Mn 30 mg,Mg 150 mg,10.1 mg,Se 0. 1

mg, VA 12 000 1U,VD 800 IU,VE 50 g;*.

1)

150 mg, 10.1 mg, Se 0.1 mg, VA 12 000 1U, VD 800 1U, VE 50 g;?.

were measured ValUCS
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A EURE T R 20 min, SR JE B A — 80 C ik
FE TPV URORAT AR IS PR . 23 0 DA SR LK
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1.6.4 HhkE B W pH ] pH-3B %R B i
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J643 600 BE T b A E L ] SQ-206 A AU 4 3
A 2 ¥ & PERE I BR (VEA) & B IR E 2N .
1.7 #HiEAE

F SASO. 1 it %44 (SAS Inst,Inc,Cary,NC,
USA) iy GLM #47 848 19 75 22 43 #t» il Duncan

AL RE M THEAE . HER 8 7K 2

. The premix provided following per kg of diet; Lys 1.5 g, Met 1.5 mg, Cu 50 mg, Fe 100 mg, Zn 50 mg, Mn 30 mg, Mg

DE was calculated value, the other nutrient levels
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Table 2  Effects of dietary ADF levels on growth performance from weaning to 3-month-old Rex Rabbits(n=40)
55 H 415 Group 397 KL 2 P
Item A4 B4 CH D4 E 4 R-MSE P-value
WGk E /g Initial weight 649. 24 650. 47 646. 14 663. 82 650. 47 126.150 0 0.963 4
3 A ¥4 T /g Final weight 1518.34 1585.57 1596.74 1545.94 1461.64 236. 040 0 0.142 0
FHIRE R/ (g d ') ADFI 69. 49% 73. 758 74.61° 75. 91 78.19¢ 5.980 0 0.000 1
FHHME/ (g d7HADG 16. 38 17.18 18. 24 17. 00 15. 66 4,021 2 0.133 9
BELF/G 4. 89" 4.51° 4.47" 4. 75" 5.18¢ 1.156 2 0.041 3

[l AT 8 AR ) 5 B 275 22 5 A 8. 25 (P=>0. 05) A i) /NG 7 B 2R 22 5 B 25 (P<C0. 05) ANl KRG F RN Z R EH (P<

0.01), F &

In the same row. values with same letter superscript means no significant difference (P>>0. 05) , with different small letter su-

perscripts means significant difference(P<C0. 05), and with different capital letter superscripts means significant difference( P<C

0.01) ,the same as below

2.2 HRLFH ADF K EXETME 3 AR TR
il

22 3 AR 1, H K ADF KX & AR 5 i
B ik 35 (P<<0. 01) , [ H HE ADF 7KF- A 38 hn ke i 2%
B E AR EE T A B 41 H A ADFE /K4
A HE S 52 2 (P<<0. 05) . bifi H it ADF 7K F

=24
w

®3 HWRADFKEXMNEMHE 3 A AKX EHHF M (n=8)

(38 0 5 19 n s H O ADF 7K F % UNLRN, DN,
DN/IN.RN/IN #3345 & 2 5201 (P >>0. 05) , {H i
& ADF 7KF- 1y 34 mm] 8 1k A 39 0 i 2, /A
FH AR A= ) 1) 258 10 3506 3 1 5 ARy ke 4
1E 19 Yo 413k Bl i KA

Table 3 Effects of dietary ADF levels on nitrogen metabolism from weaning to 3-month-old Rex Rabbits (n=8)

it H

2H 5| Group

Wy iR P {H
Ttem Al B4 C 4l D4 E 41 R-MSE P-value
BABA/(g-d ) IN 2. 28" 2.53"8 2.61% 2.73% 2.83¢ 0.245 0 0.001 7
A /(g-d ) FN 0. 65" 0. 60° 0. 63" 0.67" 0.78" 0.093 8 0.024 6
JRAE/(g+d™") UN 0.58 0.59 0. 60 0.62 0.61 0.102 3 0.933 0
AL % /(g - d') DN 1.88 1.92 1.96 2.05 2.08 0.246 7 0.113 5
DIMA/(g+d ') RN 1.28 1.34 1.38 1.45 1.48 0.302 2 0.273 3
FMI L2/ % DN/IN 75. 88 75.79 74,07 75.59 73.49 3.730 0 0.734 8
AR A%/ % RN/IN 51.75 52.96 53.11 52. 87 52.29 6.481 0 0.810 8
AW EWH /% RN/DN 70. 40 69.76 71.75 70.73 66. 96 7.081 0 0.749 2

2.3 HIRZH ADF K EXEMZE 3 AR MR E
V-4 3:0p- 1
MEAFUFEL,. EWmiEY pH FEE H R
ADF 7K (438 fin JG i #7246 (P>>0. 05) ; H i ADF
KX E M AR W S R 3 (P <

B
n

0.0D) B AW EREE H M ADFE /K Y 34 fin 11 1% 5
HEWMOFHEHABERS T A4 TIRWKERAE H
#e ADF 7K (38 I 2 IR (P<<0. 01 . K D
M E 4B FMT AB.C 3 45 2 BRuk B A IR Mk )&
Bti# ADF /K- 3 0 6 B 3 28k (P>>0. 05); &N
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W2 LB O ADE ZKF B3 I B #2246 (P>  0.05),
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Table 4 Effects of dietary ADF levels on caecum fermentation from weaning to 3-month-old Rex Rabbits (n=38)

#3] Group MERE P

i H Item

A4 B4 CH4f D4 E4 R-MSE P-value
pH 6.15 6.36 6.22 6.35 6.18 0.266 9 0.262 7
SR B/ (mmol « 100 mL™") NH;-N 1. 09¢ 1. 03¢ 1.28% 1. 647° 2. 044 0.487 0 0.001 1
MIE R BR/ (mmol « 100 mL~ ') TVFA 2.91 2. 89 2.97 3.81 3.00 0.942 8 0.263 8
R/ % Acetic acid 80. 36 82. 24 79.97 81. 67 84.16 3.911 8 0.240 4
N R/ % Propionic acid 6.33 6.12 5.45 5.86 5.33 1.310 9 0.159 2
TR/ % Butyric acid 16. 10* 13.08" 13. 445 11. 33¢ 10. 48¢ 1.483 2 0.001 0
R 13.76 13. 10 15. 60 17.56 16. 65 3.557 0 0.083 4

2.4 HIRADFKEXHIME 3 ARWETHNE
W% REFENF M

25 AT RAE 1, H B ADF KX E I T Ak
21 2 22 T v 7K A7 T T IS R SROME T VS 109 5 e A 1
(P<C0.0D) ; Horp D A E 4 19 7K A% 1 B 16 7K 722 i

EE T ABLC 341 E AR RMEEGIE B & & T3
fils 4 415 H AR ADF KT X 25 4 % B 1 0 AR 2 25
(P>0.05) . HE EHAMTAELMHEST Af DB
ZH .3 B AL BTG MBS ADE 7K SF (9 35 i 44 4 18
TP SRR

®5 HMRADFKEMETHE I ARMESTHNELTERBEHIFZME(n=38)

Table 5 Effects of dietary ADF levels on cecum digestion cellulase activity from weaning to 3-month-old Rex Rabbits (n=8)

241 5] Group Yir EiRE P1{E
i H Item
A4 B4 CH D4 E 4 R-MSE P-value
2 4k ZHF 7% Cellulase activity 30.43 33.33 35. 87 34.13 38.01 3.808 3 0.055 0
K% B GG Salicin activity 55. 544 54. 74" 55.5% 68.12"% 68.93" 5.462 2 0.000 3
AR BWEEG G Xylanse activity 106.66°  114.07°° 127.62%  140.42" 159. 154 14.068 3 0. 000 1

3 3 i
3.1 H# ADF kFE 54 Kitse

KX HAR P 2F 4 1y & = AR BUR, H AR 4EK
1) e ARG T L 4 5 I R AR SR S B W IR R
F e B o A TIT S 0 8 S 9 A K PERE . A SCIE £ 9
H RS &1 2k 15 1 B Ji 18 R A8 Jopf 28 2 ar 35  of]
T T I S A £ R A g T N 4 B R T 2D s 5 e X
B BT, AT RE A K S i A e M RE . M H
MR T 2 /KT 3G 0 B L Bl ) 25 38 5 15 R B ok 4
TAMET. BRI, R & 5 A R
et m g B, EARRR T B E

HAR ADF K- 9 386 s 38 G 19 °F 2 B SR £ 4% 2
FHm R R B E R IR B3, 50 Rk
BHH4F . R. Bellier™ F1 N. Bennegadit'"” 25 47 38 , £F
YEXT 52 G g B A B B A A 25 VE L 35 HOKOF 19 H O
2T 2 W )0 U B0« B L A0 R A B PR R — S 1 T
A TE R B R0 T R R S T R AR o AR
PR EH A BARKEMELER. XBIHET C4
Y HIMER T ABX 2 41, £k ),
MORLET 2 K- 12 %0 38 m E) 16 260 iR R R AL R T
BT 31.7% . BRRKEESETY R, A R4 17
199623 % F0 26 %011 4 24 H AR AR M 5~6 H M % i)
B % FH 27 4k 7K 7 (0 38 0 A3 L K SR L B R AR
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