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BRIEERS 2N E MR, BH 5 M EE 5
ANEE 8 H(AME S 1/2) /00 4 B, 5%
2 W I T F A 2205 A # A A A= Ok Ak 2% 21 AR
W1, AL S % NRC(1977) ") Fil De Blas
S5 LI T G ) 5 s o A T B, A B R
KL 2, WA 7 d, 3K 47 d, KERIE]
SR FH BRI 5 A8 BRI B RE R T, SR A5 A Dy o
I, B AR SR G ANE SR8 X, 5 S A K R 2
W, HHCRE R A BIRK,

x1 EZFFAHRMEERMUFEAM (KTEA)

Table 1 Chemical composition of ginger straw powder and peanut seedling powder (air-dry basis) %
\ . Ty ke RVEVES ‘
S TR RGN o R s ow o w
Ttems DM  CP EE TR AT ABR Ash  Ca P
NDF ADF ADL
ST TSN

d:.%*uﬂ% 89.37  11.20 1.10 52.00 44.80 6.90 17.30  1.34 0.31
Ginger straw powder
e P
LB 89.24  14.50 1.60 42.00 28.30 11.00 16.80 1.64 0.16

Peanut seedling powder

®2 ARERREFKTE(KTFEA)

Table 2 Composition and nutrient levels of diets (air-dry basis) %
i H B AR LL B Substitution ratio/ %
Items 0( %} & Control) 5 10 15
JE Bl Ingredients
F K Comn 15.0 15.0 15.0 15.0
01 Soybean meal 10.0 10.0 10.0 10.0
%k 4 Wheat bran 20.0 20.0 20.0 20.0
FERIEZEHR Corn germ meal 15.0 15.0 15.0 15.0
FH5E 4> Rice hull powder 7.0 7.0 7.0 7.0
ALY Peanut seedling powder 30.0 25.0 20.0 15.0
HZFEFFR Ginger straw powder 5.0 10.0 15.0
TR A Premix" 3.0 3.0 3.0 3.0
A1 Total 100.0 100.0 100.0 100.0
# %7K F Nutrient levels”
M 1LEE DE/(MJ/kg) 10.29 10.25 10.20 10.15
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Wi H AL LL B Substitution ratio/ %

Items 0( X} H& Control ) 5 10 15
MEMA T CP 16.70 16.40 16.20 16.00
KN EE 2.40 2.50 2.40 2.20
rh VPR 4T 4 NDF 42.40 42.90 43.30 43.80
TRV VE IR 27 48 ADF 20.30 21.10 21.93 22.69
TR VEVE AR i % ADL 5.60 5.20 4.80 4.50
HLIK 53 Ash 11.60 11.20 11.80 11.10
£5 Ca 1.54 1.75 1.64 1.55
WP 0.62 0.67 0.75 0.68
AR Lys 0.75 0.74 0.73 0.73
HAMR+Y AR Met+Cys 0.48 0.47 0.46 0.45

1) R A 4T s AR $2 L Premix provided the following per kg of diets: VA 10 000 IU, VD, 2 000 IU, VE 50 mg, VK,
2.5 mg, HifZZE thiamine 5 mg, #% # & riboflavin 10 mg, #HER nicotinic acid 20 mg, 7 BX pantothenic acid 50 mg, M- folic acid
2.5 mg,VB,, 1 mg, & fLIEHH choline chloride 400 mg,Fe 100 mg,Zn 50 mg,Cu 40 mg,Mn 30 mg,1 0.5 mg, Se 0.05 mg, B2
Z%5 calcium hydrophosphate 15 g, & fL&1 NaCl 5 g, #i% /R Lys 1.5 g, HE R MR Met 1.5 g, HA 22 (K% /£ the rest was

miscellaneous meal carrier complement,

2) ML RE T, HoAy A SEill{E . DE was a calculated value, while the others were measured values.

1.2 MEIEHRMTAE
1.2.1 A=K HEREFR AR A

TR E TR AMAE ] B DL
R R H A R G, I o g TR B0 0 A oR
i, IR N AT EE Y H I (ADG)
¥ H K& ( ADFI) #IB E L (F/G) .

ADG = [ ZKNKH (FBW) ¥ 1A H (IBW) ]/
CIE U0 R Hoaz 8 52 00 e LK)
ADFI =5/~ & 1E U Bk & i/ (IE N
R K EOaZ =2 R L) ;
F/G=ADFI/ADG,
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EERAE &8, IR R B A R B AR
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B DA i A, TR L B R A v i

RO E SR,
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J& S Ak R e N SR 0 U L U D
FURELIE | ) B 5 1108 LT o7 S5 i I 1A R Y L3 B
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1.2.4  JULP 4 R AR Ao )
FKEW K NUALT 0~4 CUKEE 24 h, T E
pH A BT Y1 Ty KR ROK BRI A R, B
PRI T 2% k[ 14] o
1.2.5  WLPE TR i
WA T8 5 (DM) HEF B (CP) |
KRS (EE) M [& i ALK 43 ( Ash) 25 5243 51 %
FHE % b5 # GB 5009. 3—2016, GB 5009. 5—
2016 .GB/T 14772—2008 .GB 5009.128—2016 #Il
GB/T 9695.18—2008" """l 5E . MR . a—EF B
F I F O 43 ok L E bR #E GB5009. 89—
2016, GB/T 9695. 30—2008, GB/T 14772—
20087 7£ i A 2 3% 1% ( Agilent, 5. 1260 ) |
M E
1.3 HIELE
JIF A AR B 241 ok A B SR 10 A B G e 4
SR PO BEAE N IZE W A, F SAS 9.1.3
SR ) GLM #EA T80 19 7 22 534 , ] Dun-
can [GiEHEATH0E 1) 2 8 4, 45 SR DL Y (H =45
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HEIRFE N, P<0.05 255 0 EF K,

2 HBRE5HH
21 ARAREZRFHERLEBRELGINREE
BRERERENZIT

M1 3 Al IR fER) IR A EE 0 18 35 22 5+ (P>
0.05) BITE LT, A [/ A= Z2 RS AT ACAE R B I

B3t 5K I¢ 2y ADFI fl F/G A W& & ¥ (P <
0.05) , SXFHRAIMILEE, 5% 1 10% &R 411 ADFI
MFE/G & ZH(P>0.05),H 15% R 4
ADFLE Z 4% % (P<0.05) ,F/G B EHEAL (P<
0.05) . FAKEAS [7] A= 22 5 FF 2 A 46 2 Bl B 491 f 35
JERY ADG FIA KR E JC B FH W (P>0.05) ,
X LR AR E A RN S (P=0.091 1),

£33 ARAREEZRFERLERILOIFEERRERK RO

Table 3 Effects of different ratios of ginger straws replacing peanut seedlings in diets on growth

performance of Laiwu black rabbits

i H AR Substitution ratio/ % Pt

Items 0( %t #& Control) 5 10 15 P-value
WIAATE IBW/g 1431.75+21.19 1457.55+10.51 1467.50+6.14 1 465.75+8.47  0.221 7
ZRNKH FBW/ g 2 677.25+19.39 2 649.48+32.25 2 707.60+25.34 2 565.35+26.22  0.091 1
R HE ADG/(g/d) 26.50+0.56 25.36£0.51 26.39+0.60 25.34+0.63  0.320 1
Y H R E® ADFL/(g/d) 98.91+0.37° 08.91+0.69" 100.54+0.59" 101.80+£0.19*  0.047 1
BlE F/G 3.74+0.12° 3.90+0.07" 3.81+0.07" 4.02+0.10°  0.049 3

()45 KA JH AR AN RN 7R R OR 22 5 .36 (P<0.05) AR BOE PR RN 2528 .36 (P>0.05) o T,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05), with the same or no

letter superscripts mean no significant difference ( P>0.05). The same as below.

22 ARAREZERETEREBEBRLOIFRE
EhaEEMENEMm

M2 4 7T LUE W i RROR 6] A4 22 55 FE R AR AR
A T L 8] % 31 I B G i oMl IR B v I {4 R
4 v i IR A B A S ( P<0.05) , S0 R4
HH EE L 5% F110 % 85 X 41 1 5 ol JIR 4R 50 2 v e il

PREE 4 v i R AR OE B 22 % (P>0.05) ,{H
15% AL B E KT X IR 4L (P<0.05) . FAARAS ]
A ZEFE FE R AR AR A2 Bl L A9 % S I8 S R 5 IO 1A
& OE R R R R e B R
FHH (P>0.05)

R4 ARIEEEZRHEREERILGIXM T EREESENMT

Table 4 Effects of different ratios of ginger straws replacing peanut seedlings in diets on

slaughter performance of Laiwu black rabbits

WH B LB Substitution ratio/ % Pt
Items 0( X+ H8 Control) 5 10 15 P-value
Y
I . 2 675.00+£34.17 2 626.00+34.40 2 602.00+35.87 2 513.00+60.81 0.095 9
Pre-slaughter body weight/g
i Ml Hivl X
AL Mi.i . 1 694.20+19.40" 1 645.60+24.69" 1 633.40+26.82" 1 568.80+41.62" 0.036 2
Commercial carcass weight/g
S v
R . 1 526.70£17.91* 1 488.54%21.87" 1 476.64%22.41* 1 416.31+40.06° 0.048 1
Half carcass weight/g
G i S e
* e . 1416.10+17.48" 1 379.30+15.68" 1 366.60+19.33" 1 313.40£36.95" 0.033 7
All carcass weight/g
R 4
Féﬁjk%i.z . 63.36x0.77 62.66+0.35 62.77+0.26 62.43+0.86 0.746 6
Commercial slaughter ratio/ %
A /7 ALl l:b} 3
* %Hﬁ%j&z . 57.10+ 0.77 56.68+0.31 56.75+0.22 56.36+0.88 0.865 2
Half eviscerated ratio/ %
G i B 52 3R
IR 52.96+ 0.70 52.53+0.18 52.52+0.24 52.26+0.72 0.822 9

All eviscerated ratio/ %
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Table 5 Effects of different ratios of ginger straws replacing peanut seedlings in diets on

A R EL ) %o 35 T 2 G0 I 8 R i U 8 L B FE
BB R FIORT RELINE 48 $508 JC W F2 R (P>0.05)

visceral organ development of Laiwu black rabbits g/kg
i H A H 5] Substitution ratio/ % P
Items 0( X} & Control) 5 10 15 P-value
D WEFEHL Heart index 3.19+0.19 2.88+0.32 3.14+0.21 3.46x0.27 0.466 6
Jiti EF5 %0 Lung index 6.77+0.51 6.94%0.31 6.98+0.27 6.01+0.42 0.297 3
JFREFE %X Liver index 26.96+0.83 27.38+0.83 27.27+0.84 26.79+0.67 0.947 8
5 JiE F5 %0 Kidney index 5.80+0.19 5.86+0.16 5.79+0.10 5.74+0.12 0.954 3
JIELAEF8 0 Spleen index 0.41+0.02 0.32+0.04 0.34+0.04 0.44+0.04 0.091 2

24 ARAREZETEREBEBRILOI KR
2RI F G

6 ] LLFE 1R AR AS [ A 22 7 A1 B2 10 4
AR BT 3 S B G LA R (LT B (o™ ) B
(b ) A B0 (P<0.05) ,15% %04 & &

®6 ARAREZRBRFERLERIELOIMFETRENAMEEKARIT

Table 6 Effects of different ratios of ginger straws replacing peanut seedlings in diets on

TR (P<0.05)  falARAS A AR LR FF R AR A
BREL X 3 T8 B SR LY pH 52 (L") fH . 55 1)
I RIRA G IR AR A AR A ) BEAMIR 5 e 2
TR E R (P>0.05)

muscle physical properties of Laiwu black rabbits

Wi H FACH A Substitution ratio/ % Pt

Items 0( X} H® Control) 5 10 15 P-value
pH 6.26+0.02 6.3120.01 6.25+0.01 6.27+0.04 0.285 7
LY 60.47+0.61 58.37+1.11 59.98+1.95 58.36£0.82 0.519 6
)% a” 5.86+0.46" 6.70+0.41° 6.94+0.29" 8.02+0.40" 0.011 5
HE b 8.18+0.24" 8.03+0.35" 8.92+0.46™ 9.60+0.59° 0.048 8
554 /5 Shear force/kgf 2.68+0.06 2.62+0.10 2.60+0.11 2.58+0.10 0.894 4
i 7K 4 %% Drip loss ratio/% 1.73+0.22 1.75+0.26 1.78+0.11 1.62+0.14 0.941 6
K3 Water loss ratio/ % 21.07£0.41 20.65+0.98 19.67+0.73 19.89+0.77 0.539 2
BAZ Cooked meat ratio/ % 64.94+1.18 65.03£1.22 65.99+0.23 63.61x0.91 0.414 0

25 AMAREEZRFHERLEBREL I T
RRIAEFMRS IR 3 % 8

A& 7 AT LUE R A A Z R FEEIUE 30 ARARAZERAEREERILGANESR
AR S TE R LS B AR R o - B KA R0
R EEA WE R (P<0.05) , 55X A FhJe — /N RS Y, A AR 4
P IR AL LA R AR B IR A o~ E T & sy, B RS I A 2 Bl R AR O A R
B E RN (P<0.05) 73 HITE 5% 10% M 5% WOBOR B BE 7, 2F 4 2 5 G iR A 32 B

IR KM, TR A L2/ BRI
X398 S LA 10 o KL i | JIE R K
ORI 25 B W F W (P>0.05)

o3 Z— MR LT 5 % R 4 0 B A 1R RIS 7 /Y
40% ~50% , Tk R 2T 20T UL S W A 0 i 8
I EREHE WE EE N F A
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PR LG TR , 24 15 1 fl B> AR RS AT
AR W A5 SR R 4E R, HAEL
P WIIH AL ORI R T, AR A B A 2 A A3
RAAE YR =Y, H¥ A R DRk ROk, A A AT
FACA TR T 5 KL AG 7 R 43 4% 0 7 =
FEARL, KL 2 BT & AR T AR AR B (11.20% vs.
14.50% ) , PR I £F 4 (52.00% vs. 42.00% ) Al
PR T 0k A 4T 4 5 hiE (44.80% vs. 28.30% ) i TAEA:
B, JU IR PRV VR TR 21 4 5 i LU A A 558,30 %
AKIFEESEMLTAEAE(6.90% vs. 11.00%) ,

I, A B REF R E SR M AR TAE AR, )8 T 4 B
Ak SRR, AR ik 50 4 SR e B RDRR v B b A 1)
e EFEFFRACAE AR B (5% F1 10% A0 4) 3T J AR
WIS IE R ek KRB TEAS RS, X 5 A R T
Jn— 52 B I & B ARDRL B R, A Sk A A R
Bt ORI A SRR 2 R A B, R
1M, 15% 2 AR R B B i, A K B AR08 et
AR RRAR , X 5 4 L FEFF I 45 4 & & & T AR
B AEERFAE RN EART AR IR G,

RT ARAEEEBFERLEREOINEERENAEFTH S BRI

Table 7 Effects of different ratios of ginger straws replacing peanut seedlings in diets on

muscle nutritional components of Laiwu black rabbits

i H AL L] Substitution ratio/ % Pt

Items 0( XF1# Control) 5 10 15 P-value
T4 /& Dry matter/ % 26.30+0.10 25.84+0.27 25.71+0.23 26.08+0.14 0.191 1
MR Crude protein/% 21.78+0.30" 23.86+0.42° 23.06+0.38° 23.04+0.36" 0.008 8
HLIE W5 Ether extract/ % 0.88+0.12 0.94+0.08 0.88+0.11 0.76+0.04 0.593 5
JIH [ #% Cholesterol/ ( mg/kg) 444.46+19.57 447.49+10.36 428.48+15.47 457.47+15.41 0.625 5
HLJK4Y Crude ash/% 1.31+0.13 1.15+0.07 1.20+0.10 1.29+0.06 0.587 9
JHMR Nicotinic acid/( mg/kg) 7.39+0.22° 8.44+0.33" 8.81+0.43" 8.56+0.33" 0.041 6
a—"E B} a-tocopherol/ ( mg/kg) 3.09+0.73" 7.38+1.29" 6.64+0.42" 5.98+0.81° 0.0159
il 2 Thiamine/ ( mg/kg) 0.58+0.01 0.64+0.01 0.67+0.03 0.63%0.03 0.136 0

32 ARAREEZRFERLEBRELGINRE
REBEMRENTIM
BRI ER BT AR E ZRr 2
—, T T E NN &L R g,
RS TR DT RO OGOl [N R AR E 5
AR A AR T/ A i S Y Y O FE RO
Crp P i 23 Dhy A v J IR A R R a4 A R R
DRI IHE B 532 238 SO e JE B, 5 R 0~ v Jle B 5 8
SR ] A/ BRI SR L L 2% B R iR (O 5
AT JE T RUR ) | B B i DLk s bR AR E
B 5 2 SRR R A BRI 7 v i R F) Bl L
DREA SR 0 JE R A R M B
R BERR T > Il J S 25 B Ay ol R £ o o 52
G A 2 e Bl AR R A AT 5 35 T 37 B
PR 2T 6L, 3 W DA DAL A R B N R R AR R
FE JB S M TE AR SR T ES S A K
JETRRRGE BUT , (RDR 21 2 & i i T o — oA 2 0k
JB SR A B IR AR S R L, B
R A S AT AL A= B e 491 T v, 3 T8 TR AR il

RS i B 14 R N s | R 1 g R N e 2 2
IX 5 2 I P A R AR R RS AT AR AR B L
BT A B S A5G, 55 A, IRDRAS TA] A=
FERHFFR AL A B LU A7) %o 39 56 PR R S I 9 AR T
TR B S S B T S RN A R S R O0 W
SR 35 R R S — 5 L) B AR L R B
S IE LRI Y AR N U S 1 T R
AR —F,

33 AMAREZRFERLEBRELGINFEE
RRAA &R

PR 24 B4 WL DAY i Joi S e 1 A ) T 2 P

WAEE SR E ., FAT, PEOY LA &h 50 B AR Y
fabs EEA pH WUE (3901 1) (A @ PROK IR fiE
CGRKIRE RAK R ZR K (VA R) %5,
A AR VS b BSOS - R S R P 1Y
a5, IESE LA pH T R SIS LA 35K 1
RGN 28 AR, B0 P RS, 2 e L B, 4R
IASBIFFE A B, 4 KR o A2 28 365 AT LAAS [R] E 451 204
AR S TE RN pH L BY VI T KRR R
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IR A AR AT BLAR 2 0 e S5 R, X5 il A
FAT TS MIOE Tl A S S S AR O o L
PR it SO A S 45 SR AR — B, SR AL A AR
W5 G RS SR E R VIR OG SR A E FR I EAEAR
RAERE b B T G 1 8 37 K7 GRS )
Fr I3 X G P i 55 0 O AN S8 e AR AR O% A
SRR SEARGE , T % S R TR TR B 5 4 v A AR
AR A A S ILIA RO R i, B
P AR RS IE LD b SRR RE A 1 i P G L
Wb s @R & i, AWEIT A B, A A A
ARAEAEBRBERS G I LD oML 8 3 o J R A =22

",

JILPA) 4 002 T 2 ey AL 3 1 0L 20 2 P R
TE WY TE NGB S T 0 L), WLAL 3 H AL 22 A7 A
T 2B 1 L 9] 2 g R P 0 1 B TR 3R, TR (Y
ARG LR R AR DA SC L LA T R
FHAFPUR AR 1] LI ] A5 WLEL R A gcsR e
ey RNLLLEE 1, [ s 3 w] 400 i s 1) S A, 2l L
WEEIIRE ™ . Amold 557 5T BT, B ff 4 Iy
(4 P CFE R PE RIS B RS S P 2 B oA I i
AT, B o= A2 M AT 4ERE RS -3 IR WG
PR 11 £ HE 1) S A AR T DR R I . M A5
Xt 52 ] PA) €8 R 1 PR A S AR 0y 0 A 2 T A0 1
JRIEES —HH IR (NAD) 5 i 5 a" HE B EH
Ko AFTERB, 5% AN a” M b {5 = T
XTI 3 R BE 5 A 2 AT R B RR R S IR o fiE
BEIEIMALIA AR PR TN oA B & 1A K

4 &

T AR A RS AT LGS B L 9 R AR A8 A B X 3
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Effects of Different Ratios of Ginger Straws Replacing Peanut Seedlings in
Diets on Growth Performance, Slaughter Performance and
Meat Quality of Laiwu Black Rabbits

LIU Gongyan' WANG Yong® ZHAO Guisheng® BAI Liya' LI Meng® SUN Haitao'® XU Yunhua®”*
(1. Animal Husbandry and Veterinary Institute, Shandong Academy of Agricultural Sciences; Shandong Key Laboratory of
Animal Disease Control and Breeding , Jinan 250100, China; 2. Shandong Province Jinan Animal
Husbandry Technology Extension Station, Jinan 250100, China; 3. Jinan Laiwu Black Rabbit Seed
Industry Technology Co., Ltd., Jinan 250100, China)

Abstract; The experiment was conducted to investigate the effects of different ratios of ginger straws replacing
peanut seedlings in diets on growth performance, slaughter performance and meat quality of Laiwu black rab-
bits. A total of 160 fattening Laiwu black rabbits at 45 days of age were randomly divided into 4 groups with 5
replicates in each group and each replicate contained 8 rabbits ( half male and half female) . Rabbits in 4 groups
were fed 0 (control) , 5%, 10% and 15% ginger straws replacing peanut seedlings diets, respectively. The tri-
al lasted for 7 days for adaptation, and 47 days for test. At the end of the experiment, one male rabbit and one
female rabbit were slaughtered in each repetition, and slaughter performance was counted. Besides, the longis-
simus dorsi muscle was collected to detect muscle quality. The results showed as follows: 1) different ratios of
ginger straw replacing peanut seedlings had no significant effects on the average daily gain (ADG) (P>0.05),
but had significant effects on the average daily feed intake ( ADFI) and feed/gain (F/G) (P<0.05). Com-
pared with the control group, the ADFI in 15% replacement group significantly increased ( P<0.05) , and the
F/G significantly decreased ( P<0.05). 2) Different ratios of ginger straw replacing peanut seedlings had sig-
nificant effects on commercial carcass weight, half-carcass weight and all-carcass weight of Laiwu black rabbits
(P<0.05). The commercial carcass weight, half-carcass weight and all-carcass weight in 15% replacement
group was significantly lower than those in the control group ( P<0.05). 3) Different ratios of ginger straw re-
placing peanut seedlings had significant effects on the redness (a” ) and yellowness (b" ) values of Laiwu
black rabbits ( P<0.05), and the a” and b" values in 15% replacement group were significantly higher than
those in control group ( P<0.05). 4) Different ratios of ginger straw replacing peanut seedlings had significant
effects on the contents of crude protein, nicotinic acid and « -tocopherol in muscle in Laiwu black rabbits ( P<
0.05). Compared with the control group, the contents of crude protein, nicotinic acid and a-tocopherol in the
muscle of the experimental groups significantly increased ( P<0.05) , and reaching the maximum at 5%, 10%
and 5% substitution levels, respectively. Replacing peanut seedlings with optimum ratio ginger straws in diet
has no obvious adverse effects on growth performance and meat quality of Laiwu black rabbits, and can in-
crease nutritive value in muscle. Therefore, ginger straw can be used as rabbit’ s feed raw material, but due to
the high fiber content in ginger straw, the use ratio should not be too high, and it is suitable for use as 5% to
10%.[ Chinese Journal of Animal Nutrition, 2021, 33(3) :1633-1642 ]
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