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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

JEUB} Ingredients 4 & Content

HF5 K Nutrient levels?

%1 Content

E K Corn 20.00
%k 2 Wheat bran 17.00
5F Soybean meal 11.50
WAE . Alcohol protein 13.40
#SEL Rice straw 31.10
BT Alfalafa meal 3.00
iR ¥ Premix" 4.00
41t Total 100.00

1L AE DE/(MI/kg) 9.87
HEE R CP 15.81
ML 4 CF 16.02
MUK Ash 5.07
45 Ca 1.10
P 0.57
rpPEVR AT 4 NDF 41.26
TR M vk i 41 4 ADF 24.67

1) FUR A& T 7 iRk #24t The premix provided the following per kilogram of the diet; VA 6 000 IU, VD, 1 000 IU,VE
35 mg, H &M Lys 2.5 g, 5542 Met 1.8 g, Cu (as copper sulfate) 7 mg,Fe (as ferrous sulfate) 50 mg,Mn (as manganese
sulfate) 8.0 mg,Zn (as zinc sulfate) 30 mg,CaHPO, 25 000 mg,NaCl 4 200 mg,

2) WAL RE it EE , b S {E . DE was a calculate value, while the others were measured values.
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Table 2 Effects of Bacillus subtilis and complex enzyme preparation on growth performance of Rex rabbits

i H 2H %] Groups Pl

Items %J BB Control I I P-value
IHE IWB/g 829.55+166.59 803.79+163.68 839.09+218.47 0.724 9
KE FWB/g 1 672.12+169.52 1 649.39+160.88 1 644.55%+199.04 0.796 8
FHH R ADFU/ (g/d) 94.67+0.80 94.66+0.83 94.28+3.52 0.695 9
S H B E ADG/ (g/d) 20.55+3.29 20.62+2.55 19.65+3.16 0.344 5
#E L F/G 4.730.85 4.660.58 4.940.92 0.338 8
V5% Diarrhea rate/% 1.05 0.75 0.99 0.730 9
ET-* Mortality rate/ % 14.29 11.90 16.67 0.823 3

[T 8IS R ARAR/ING TR IR 25 57 35 (P<0.05) , AN [RIRE 7R R0R8 22 50 35 (P<0.01) , AR [l 80 7R 7R 22

FRARE(P>0.05), #£3.F4.FE500,

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

ital 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 Table 3, Table 4 and Table 5.
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Table 3 Effects of Bacillus subtilis and complex enzyme preparation on nutrient apparent digestibilities of Rex rabbits %

Wi H 215! Groups P{f

Items T HE Control I I P-value
T4# 5 DM 53.56+7.46 52.47+1.67 51.70+2.28 0.723 9
ME A CP 78.96+5.77 78.22+3.12 78.88+3.18 0.927 7
L4k CF 16.57+10.22* 11.50£2.384%" 5.71+3.08"° 0.009 1
MK 5> Ash 56.67+9.24 57.92+4.57 58.04+3.44 0.890 0
5 Ca 58.28+7.14* 43.77£11.91% 61.10+4.68* 0.001 1
WP 53.21x10.31 51.66£7.30 54.89+5.09 0.717 4
FpPEVE A £F 4 NDF 42.74+9.17 47.10+2.15 39.72+2.86 0.052 1
R TR A 4T 4k ADF 18.68+12.47 17.54+3.41 14.84+4.25 0.610 8

23 HMEFAHEAMEAHHFAMNMEESE 24 REFATENESHAINNMEEERE

A izt oA )
H13% 4 Al A, 25 21 22 A G ) 5 9 B L AR 1A 13 5 Al A1, 45 21 22 ) A G 1 1 It 415 5 M Ak

g RO e R TG K 22 5% (P>0.05) PSR P /N TSRO B 522 5 (P>0.05) .
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Table 4 Effects of Bacillus subtilis and complex enzyme preparation on slaughter performance of Rex rabbits

WA 205 Groups J2

Items %F BB Control I I P-value
AR B Live weight before slaughter/g 1723.75x133.17 1 770.63+78.49 1 720.63+105.30 0.591 6
JlA{&EE Carcass weight/g 841.88+57.44 840.00+30.00 839.38+55.71 0.994 5
2P % Semi-eviscerated ratio/ % 58.76+1.97 57.37+2.79 58.81+1.60 0.343 0
4 Ji % Bviscerated ratio/ % 49.53+1.98 48.12+2.50 49.40+1.39 0.319 6

RS HEFRETENESBEHFIXNMSE RN ERYHNZE

Table 5 Effects of Bacillus subtilis and complex enzyme preparation on immune organ indexes of Rex rabbits

=] 2 %1 Groups P

Items X H& Control I I P-value
Jfafi% F Thymus weight/g 2.53+0.66 2.940.62 2.8420.91 0.519 5
i iR 45 %0 Thymus index/ ( g/kg) 1.48+0.35 1.66+0.40 1.65+0.52 0.626 0
METE Spleen weight/g 0.95+0.28 0.86+0.24 1.0420.37 0.525 3
LA +8 54 Spleen index/ ( g/kg) 0.55+0.19 0.49+0.15 0.60+0.22 0.492 6
[&l/NF¢ & Sacculus rotundus weight/g 1.96+0.51 2.31+£0.29 1.85+0.44 0.098 4
[ /N 38 %X Sacculus rotundus index/ ( g/kg) 1.15+£0.31 1.31+£0.16 1.07+£0.25 0.179 8

25 MEFAMEBMEAHAANMEER  WEHFEMREESTILE T4 (P<0.01) X KR4
BRE )00 Hikse I A2 W25 ARE(P>0.05) , XA
HiZE 6 0, X IR ACE T Ao i 8 e T B0 iy )8 Wl B 12 25 s Tl 11 4
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(P<0.05) , X A5 1 A2 xRN EFE
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FART IR L 4H (P<0.01) , 4% 40 =[] Wi 1) 7

R AIE R B R E LR EFEE S (P>0.05),
XoF HE 2 e 1) S R e R A b I Tl 1 4
(P<0.01) 35 [ 2053050 1 4 2 7] 22 5501 1 3%
(P>0.05) ,

xo6 FMEFETEMESEFFXHEERRENZIT

Table 6 Effects of Bacillus subtilis and complex enzyme preparation on fur quality of Rex rabbits

W E % Hair density/ (#/cm®)

#{ &K Hair length/cm

15 W B B R B

Groups B =5 i 26 VR =5 i 3 Pelt thickness in
Buttocks Shoulder Belly Buttocks Shoulder Belly buttocks/mm
15 800.00 13 003.57 4 653.57 1.89 1.62 1.71 1.58

%t Control A A A
+988.54" +1322.35" +393.05™ +0.15 +0.20 +0.16 +0.12%

I 15 604.17 13 100.69 4 947.92 1.96 1.62 1.73 1.63
+975.374 +738.49° +420.86™° +0.15 +0.19 +0.17 +0.1148®

I 14 617.42 12 227.27 5 359.85 1.88 1.62 1.69 1.67
+848.33"° +1678.06" +751.14 +0.16 +0.21 +0.17 +0.11%

P {H P-value <0.000 1 0.011 7 <0.000 1 0.053 3 0.996 1 0.601 5 0.003 9

[RIZNE G B AR AR /NG PR R 2Z R BE (P<0.05) , AR KE FHELREFHEE (P<0.01) M8 LFHERRE

SARBE(P>0.05),

In the same column, 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).
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Effects of Bacillus subtilis and Complex Enzyme Preparation on Growth
Performance, Nutrient Apparent Digestibilities, Slaughter Performance,
Immune Organ Indexes and Fur Quality of Rex Rabbits

ZHENG lJianting FENG Guoliang CAO Liang LI Yanping NIU Xiaoyan
HUANG Shufang TANG Yaoping REN Keliang ”
(Institute of Animal Husbandry & Veterinary, Shanxi Academy of Agricultural Sciences, Taiyuan 030032, China)

Abstract; This experiment was conducted to study the effects of dietary Bacillus subtilis and complex enzyme
preparation on growth performance, nutrient apparent digestibilities, slaughter performance, immune organ in-
dexes and fur quality of Rex rabbits. A single factor design was adopted, a total of 126 healthy 42-day-old Rex
rabbits with similar body weight were randomly divided into 3 groups with 42 replicates per group and 1 rabbit
per replicate. Rabbits in the control group were fed a basal diet+300 mg/kg aureomycin, rabbits in the experi-
mental group I were fed a basal diet+200 mg/kg Bacillus subtilis+200 mg/kg complex enzyme preparation,
and rabbits in the experimental group Il were fed a basal diet+400 mg/kg Bacillus subtilis+400 mg/kg com-
plex enzyme preparation. The pre-experimental period lasted for 5 days, and the experimental period lasted for
41 days. The results showed as follows: 1) there were no significant effects on the final weight, average daily
feed intake, average daily gain, feed to gain ratio, diarrhea rate and mortality rate of Rex rabbits among all
groups (P>0.05), and the diarrhea rate and mortality rate were the lowest in experimental group . 2) The
crude fiber apparent digestibility of Rex rabbits of control group was significantly higher than that of experimen-
tal group II (P<0.01), and the calcium apparent digestibility of Rex rabbits of control group and experimental
group II was significantly higher than that of experimental group I (P<0.01). There were no significant
effects on the apparent digestibilities of dry matter, crude protein, crude ash, phosphorus, neutral detergent fi-
ber and acid detergent fiber of Rex rabbits among all groups ( P>0.05). 3) There were no significant effects
on the live weight before slaughter, carcass weight, semi-eviscerated ratio and eviscerated ratio of Rex rabbits
among all groups ( P>0.05). 4) There were no significant effects on the thymus index, spleen index and sac-
culus rotundus index of Rex rabbits among all groups ( P>0.05). 5) The hair density in buttocks of Rex rabbits
of control group and experimental group I was significantly higher than that of experimental group II ( P<
0.01) , the hair density in shoulder of Rex rabbits of control group and experimental group [ was significantly
higher than that of experimental group II (P<0.05) ; the hair density in belly of Rex rabbits of control group
was significantly lower than that of experimental group I and experimental group II ( P<0.01), and experi-
mental group I was significantly lower than experimental group II ( P<0.01). The pelt thickness in buttocks
of Rex rabbits of control group was significantly lower than that of experimental group II (P<0.01). In con-
clusion, dietary Bacillus subtilis and complex enzyme preparation have no significant effects on growth per-
formance, slaughter performance and immune organ indexes of Rex rabbits, but have significant effects on ap-
parent digestibilities of crude fiber and calcium and hair density and pelt thickness in buttocks. Considering the
above indices, dietary supplemented 200 mg/kg Bacillus subtilis+200 mg/kg complex enzyme preparation for
Rex rabbits has better effects. [ Chinese Journal of Animal Nutrition, 2020, 32(6) :2808-2815 |

Key words: Rex rabbit; Bacillus subtilis; complex enzyme preparation; growth performance; nutrient appar-

ent digestibilities
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