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Table 1 Nutrient composition of ginger straw and peanut seedling ( air-dry basis) %
N ) iy R Y R Y ; ,
S TR mEAR ommn e MR e s
Ttems DM CP EE WAE RAR BARR O Ca P
NDF ADF ADL
Ecy=r
if%ﬂﬂ: 89.37 11.20 1.10 52.00 44.80 6.90 17.30 1.34 0.31
Ginger straw
EER . 89.24 14.50 1.60 42.00 28.30 11.00 16.80 1.64 0.16
Peanut seedling
x2 (ARMEABREFRKE(RTEM)
Table 2 Composition and nutrient levels of diets (air-dry basis) %
i H ZH 5] Groups
Items A B C D
J5kl Ingredients
F & Corn 15.0 15.0 15.0 15.0
M1 Soybean meal 10.0 10.0 10.0 10.0
%k 2 Wheat bran 20.0 20.0 20.0 20.0
EKIEZEH Corn germ meal 15.0 15.0 15.0 15.0
FE5e#) Rice hull powder 7.0 7.0 7.0 7.0
A6 Peanut seedling 30.0 25.0 20.0 15.0
H ZFEFF Ginger straw 5.0 10.0 15.0
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4k 2
Wi | 2151 Groups
Items A B C D
iRkl Premix" 3.0 3.0 3.0 3.0
41T Total 100.0 100.0 100.0 100.0
B35 /KF Nutrient levels”
ML AE DE/(MJ/kg) 10.29 10.25 10.20 10.15
HLEE BT CP 16.70 16.40 16.20 16.00
B EE 2.40 2.50 2.40 2.20
rRPEVR I EF 4 NDF 42.40 42.90 43.30 43.80
R TR 4T 4k ADF 20.30 21.10 21.93 22.69
TRIEVEH AT E ADL 5.60 5.20 4.80 4.50
HK S 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
#i4 R Lys 0.75 0.74 0.73 0.73
EEMR+F MR Met+Cys 0.48 0.47 0.46 0.45

1) R AR A BT 5 (A $2 fit Premix provided the following per kg of diets; VA 10 000 IU, VD, 2 000 IU, VE 50 mg, VK,
2.5 mg, #ifli & thiamine 5 mg, #% % & riboflavin 10 mg, R nicotinic acid 20 mg, iZ FR pantothenic acid 50 mg, " folic acid
2.5 mg,VB,, 1 mg, & fLHHK choline chloride 400 mg,Fe 100 mg,Zn 50 mg,Cu 40 mg,Mn 30 mg,1 0.5 mg, Se 0.05 mg , B
45 CaHPO, 15 g, #fb#l NaCl 5 g, B& R Lys 1.5 g, AR Met 1.5 g, HATH 24 M3 %M 2 the rest was miscellaneous

meal carrier complement

2) WAL RE i EE , i i SE{E . DE was a calculated value, while the others were measured values.

1.2 NEIERMT X
1.2.1 BWHiE&KEfBrsr e

R R YR, B EE RS ZEL LY
IREAR R 1 HARA 1 H AR AR IF AR
(BPgdEs2 10 H LB SE 40 H) 5B 5%, 45FLIH
AR B AR R AT, 0B i R, R ROROI 2 /N i 18R
K BRI /N BE AR LA 2 25/ i AH
K.

INBARRHS B =/NMA K (em) /K4 (em)

B NBRRG (WA 45 ke B E S,
PR KA i 1B 925 o ot 4, D8 4G RE 257K 43 Js D
JE NG K E S () SHLENE N
KM 1) e B ek 2 AH N v B R R N A Y R
i, AR DU AT AR
HETH A TE BN A A B (g/kg) = FETH LA B

WA E R (g)/FHITEAE (kg) .
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PR, RS [ RS BT, ™ A% e g 28
S A I bR HEFE Y (SOP) &7 AT 18 5 K £l
b1 7) N A N ) E T - NS B DR T X €

(Nikon, Eclipse Ci-L) 41 & , £ BN g 42100 B 1)
DIHAAT 40 A5 R, BUR IR 51 F 20 21 58 i B A
PLET | ORUE R 5K B 18 5Ot — 30, BUR 2 s
{#i F§ Image-Pro Plus 6.0 43 Mr#k 4, % — L wm 1E
RRAEFAL, 43 D RSk U) 7 5 Ak 58 B B 45
TR SEE R B2 R MLZ
JEBE SR HOCE AR o e &8, R IR E &
JE/ BB TREE
1.2.3 B kB AR E

K ZHER 2\ 7] ( Agilent Technologies Inc. 3¢
&) 89 7890-5977 B ik A X Wy N 2 W 4%
PERE D R A TR0 ) A R D, (B R GER Y
J& Agilent < AH 4 3% & 48 ( Agilent 7890; Agilent
Technologies, 3 [& ) , # #5 1L & W 1 PE B, R M
HP-5(30 mx0.25 mmx0.25 wm) <A 354, i
B 1 pL, A 1001, A N m Al AR, Tk
1.0 mL/min; £ & 46 9 %0 45 IR B2 4 70 T, ff +¢
5.0 min, A 6 C/min F2)JF FHiE £ 100 T, iR
FH PO A% FT B 3% 46 I 2R 48 ( Agilent 5977 ; Agilent
Technologies, 3¢ [# ) | Bl A H F 2% i 2 F R A1 Mass
Hunter TfE%S, RAE FE L E TR, 20 ¥
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BB RN R SR TR R AR B R 4y
M &6l R RE IR 260 C |, UL E 150 T,
1.2.4  HWHAY 2R e

RAEH W N A WA IR AR AT, 2% B
RECIERHEL e A A BR 2 7l $2 5 DNA | £ F Tllumina
Nova {ll 7 3 5 I F¥ , #) # PCR-free SC %, 8% )5 it
A7 BUA ity ( paired-end ) 5, A I G4 A6 W 2 APk
1.3 HipshiE

IR SRl Bt < S K s i = /AR S ST
TSRO BEAE N ZEEZ A, ] SAS 9.1.3
SRR ) GLM #EA T80 19 7 22 434, ] Dun-
can [CIE JE AT B4 1) 2 & LA, 45 R DU BE
(mean) bR 1% (SE) £ /R, P<0.05 £ 5 W%
KA,

2 H#R595W
21 ERAREGIEEREFEREERIESE
EZaERELEEHNEME

M 3 7T LLE AR AS [F] E ] AR 22 5 FF R
FRAEA: Bl 35 I B H B A G T o L 1 P AR
HERMRBHNEDHIMNERG B ELN(P<
0.05) , HfclMDAB MM EREEERT B4
A 40 (P<0.05) ;D 21 N 490 A X 5 i I 2 v
THAA 4 (P<0.05) ;B 4 .C4H . DAHAKBHNE
YA EREEE T A4 (P<0.05), AR
Fb 5] A 22 b AT R AR A A B xet 31 55 2 A /N i A X o
N AXEE /IN N2E P A X B R K A
X} HE G B S (P>0.05)

£33 ARARLLGEERFEREERNEERRZEHEL TR

Table 3 Effects of different ratios of ginger straw substituted for peanut seedling in diets on gastrointestinal

tract development of Laiwu black rabbits

WiH ZH % Groups P i
Items A B C D P-value
B =
B A . .

. . 11.46+0.21 11.53+0.11 12.63+0.21° 12.31+0.40° 0.010 8
Stomach relative weight/( g/kg) * * * *
== N X‘ E=N
H ARG .]LEE . 30.42+3.07° 35.11£2.82"  38.07+1.74°  43.82+0.87" 0.006 3
Stomach relative content weight/ ( g/kg)
VAN ORE
) %*H Tﬁg; . . 21.86+0.42 21.95+0.42 23.43+0.52 22.93+0.53 0.086 6
Small intestine relative weight/( g/kg)
N Xf K
J %*ﬁ. ]LJK.EZ . 7.09+0.21 7.56+0.14 7.50+0.17 7.33+0.34 0.495 9
Small intestine relative length
/ 7 o H
J\%W.ﬁ%.*ﬁﬁﬁi . . 11.23+1.86 13.51+1.57 14.11+0.60 10.17+1.34 0.202 6
Small intestine content relative weight/( g/kg)
jt%?i‘ﬁ.ﬁig . . 24.02+0.70 25.03+0.33 24.35+0.84 24.57+1.32 0.871 4
Large intestine relative weight/( g/kg)

2 X E=2

R Y& U N B 47.36+0.61" 57.06+1.45" 53.16+1.58" 57.44+2.58" 0.002 3

Large intestine content relative weight/ ( g/kg)

R4 8RB AR/ NG FhEER E R B E (P<0.05) MRS L FHERERRNTE(P>0.05), FEF,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

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

22 FERARLGIEEZREFERTEERIEE
ERNGALAESEMN I

M2 4 0T LUE I, AR R ) Lo ) A 25 0 A1
FRAE A BRKT 3 T 2R f /N i L )2 )RS B8 A ik 35 5 i
(P<0.05) , H¥P DA W E®TAL B4l .C4

(P<0.05) , A ] Lo A 22 R AT R A A A Bt
S Te A/ NI E S E BB TR B ss TR R
JEE )2 R DA K o e /B B R A ) T I
i ( P>0.05) .
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Table 4 Effects of different ratios of ginger straw substituted for peanut seedling in diets on morphology and
structure of small intestine of Laiwu black rabbits
WA 415 Groups P
Items A B C D P-value
B = Villus height/pum 931.28+63.46  900.61+67.56 803.88+77.44  771.05+73.70 0.353 3
[ B3 R % Crypt depth/um 120.21+2.46  129.78+5.56  131.73+10.47  117.10+10.54 0.515 8
HBTEE Villus width/um 143.98+7.73  133.08+4.14  149.94+25.83  127.57+22.55 0.809 0
22 B Mucosal layer thickness/pm 1 073.81+64.28 1 057.89+74.10 941.18+177.65 1 044.67+30.50 0.818 3
WUZJEJF Muscle layer thickness/pum 02.84+11.44" 106.75+0.34" 102.86+5.25"  145.20+7.57° 0.003 3
YR/ BREIRE V/C 7.75+0.62 6.94+0.50 6.10+1.05 6.58+1.00 0.691 8

23 ARARLFEERTERLERTEE
EREMEBENIIE

5 i LLE AR AS [ ] AR 22 75 FF 8
RAEAEBR S TE R R E N AW LR R A
TRERU LR/ (NR+TR) A BE 0 (P<
0.05) , K DHLRE L L LR/ (NR+T

M) BEET A4 B4 .CH(P<0.05), N
TREEEEIRT A4 B 4H(P<0.05), ik
AN ZREAF AR A AR TS ST R E W AW
pH 7 T IR 5 R | O F1 S48 & 1R R 107 R
T E W (P>0.05)

RS ARARLHIEZFEFEREERNEERZREHRBNRN

Table 5 Effects of different ratios of ginger straw substituted for peanut seedling in diets on cecal

fermentation of Laiwu black rabbits

WiH 21 Groups P
Items A B C D P-value
pH 6.91+0.04 6.95+0.03 7.17£0.10 6.85+0.17 0.172 4
W2 Acetic acid/(mg/g) 31.66+2.07°  30.24+3.78°  29.55+3.01°  40.60+2.16" 0.049 3
P& Propionic acid/(mg/g) 5.25+0.11° 4.67+0.14° 4.41+0.24"™ 3.59+0.58" 0.018 5
T2 Butyric acid/(mg/g) 12.52+1.08*  14.69+1.36° 8.56+1.24" 5.57+1.01° 0.000 2
5 TR Isobutyric acid/(mg/g) 0.43%0.11 0.46=0.06 0.60+0.05 0.43+0.15 0.596 8
JX.R Valeric acid/(mg/g) 1.10+0.12 1.22+0.25 1.34+0.24 0.74+0.18 0.223 4
S %R Tsovaleric acid/(mg/g) 0.53+0.13 0.64+0.11 0.79+0.14 0.63%0.21 0.704 5
C.f# Hexanoic acid/(mg/g) 0.54+0.12 0.49+0.13 0.32%0.08 0.36x+0.11 0.527 8
4 >- )| =) 73y
BIRH @H.E"H& : 52.03+2.12 52.42+4.59 45.57+4.04 51.92+3.39 0.508 7
Total volatile fatty acid/(mg/g)
Z fé/ ﬁ+ 7y

M/ (R TH) 1.78+0.14° 1.56+0.17° 2.28+0.25" 4.43+1.12* 0.002 0

Acetic acid/ ( propionic acid+butyric acid)

24 ARAELHEZEFEREERT KX

ERERMEY S HEENEI
2.4.1  YFERI

i X Reads $f4% , - ¥ BEFE 5L A 106 055
% tags, 25 RS- 2945 5] 100 906 4 A S8
R A BB e Ik 65 066, A S K Gk
61.39% , LA 97% i) — S M 4G 7 51 R 2 i ol 4
P HIC (OTUs) , 3453 1 586 4~ OTUs, A J5

Xf OTUs JE48 5 Silval32 %4 5 k17 4 b v B
FEXSA A 43 2 Z R e it & P Re % 1 R 3 4l P2
) OTUs 0 H N 1 578 1~(99.50% ) , FE B 5 FLk
SR LA 99.50% , 1] K- EE B R 96.22%
K- 1 K 92.31% , H K F 1Y H ] K
82.53% , Bl K- L8 Sk 73.08% , J& 7K F- 19 L i)
H27.18% , F K F- 19 e il o8 8.20% , 1 K4

A 431 A~ OTUs {1 B2 8 KV (27.18%) ;
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H4H OTUs B WA 1,

A B .C.D 53 MR A A A 2R A AR AL AR B L i)
0.5% . 10% 1 15%4 ., T A,

A, B, C and D represented the groups with 0, 5%,
10% and 15% ginger straws replacing peanut seedlings, re-
spectively. The same as below.

1 OTUs T #geitE

Fig.1 Statistical graph of OTUs counts

2.4.2 DL IE T

TENTKF b 3 oe AR H i N &= il A 9 i
F AL A B AL FE R BE R ] ( Firmicutes) | U FF
171 ( Bacteroidetes) . #XBE T[] ( Tenericutes) ; 7F 44
IRV, o 32 M A ) S AR TR 4R ( Clostridia) | AT
T 24 ( Bacteroidia) , 22 % 1 44 ( Mollicutes ) ; 76 H 7K

A
1000 B ,Q_—-
- §%§ é
1 o =
= e 800 /
s 2
8 600
R 3 ZH 5 Groups
g %
wm g 400 ~B
¥ 5 -C
= 2 200 -D
=3
0
0 20 000 40 000 60 000

FFHI% Sequences number

b LA R R T H (Clostridiales) L7 H
( Bacteroidales) . %f fil #T & H ( Bacillales ) ; 7 £} 7K
L A R oA JRE B BRE B Ruminococcaceae )
F U2 i€ 1§ B ( Lachnospiraceae ) | i FT # £} ( Muri-
baculaceae) ; TEJE KV L, LS Fh b & % e 8
R #} ( unidentified_ Ruminococcaceae ) | 3Lk #1 &
( Papillibacter) S FEFT & (Alistipes) 5 L% Fh Ry
IR ZF 8 4T 1 ( [ Clostridium ] _papyrosolvens ) . Jf
H K /& ( Ruminococcus _ bromii ) . & & 40 &
NK4A214 ( rumen_bacterium_NK4A214) ,
2.4.3 o ZFEHEST

i Tl 2 JR AE 25 2R AU Y — R w5 ik,
T PN AN A v B AL A B — 2 Bl Y A (B AE
AR It AT R AS I 0 RS R B R AT
FE) AT DAT I AL A T — R 3 245 8 09 0 P IR T,
ATBEEL 1 1% 4 i A 5 K HE v g A 4 R 1 A X =
JE o Bt IR B2 R B 3G in , OTUss i B 1th 2k 388 i
T A TSR (K 2-A) |, ULIHASHE 53 0 7 IR
JER A HE, SRR IS £ ] B b S B A
Yob i) BE RN &) B (181 2-B) . DL OTUs fiE 7
G AR AR AR, OTUs AR =F BE b 9\ A by 19 S5 3R
eSS 4y O o B 1 28 g e =
Vi BT LA S ey b R R AR SR BT ) B 2
VAR EE Rk T AR AS T R B Y SRR R

B 01
53
g 001
i 'g 207 Groups
#8 —HE
&2 0001 -B
s -C
< D
~
0.000 1
0 400 800 1200

YIF R Species rank

2 OTUs BRI (A) FIERBHEHL(B)
Fig.2 OTUs dilution curve (A) and hierarchical clustering curve (B)

B M T (K1 R BT A R A A TR 2 531 ] ) 4 o
B A, B R B, 4t Wilcoxon Bk AR
55, S P R B A ) 22 5 R B35 (P>0.05;
K 3-A), B 3-B & Shannon #5519 L & A,
Shannon $5 40 7E A 41 F1 D 4 (0] LA B 3% 22 5% (P<

0.05) , UtHI A 411 D 4189 Fh B AR TV 25 F A7 7
—E 25+ ;Shannon f§8(7E C 411 D 41 B 41 #1 D
4 A B AMZERARE(P>0.05), Bl C
A D4 B D AL B 40 Y Fh AT
AL
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* represented sinificant difference between groups ( P<0.05).

3 WRYFISHAE EERELEE(A)F Shannon 15 H A B =R EEAE (B)

Fig.3 Bees warm graph of difference between observed-species index among groups (A) and differences

between Shannon index among groups (B)

2.4.4 B RS

T OTUs K1Y B4 73 B ( PCA ) 25 21 0L
Bl 4, N H PCA, RESEHE B 5 KRR BE S WA A [i]
SRR 2 A AR bR, AT R 22 2 RO G 22 5
FE AR AR bR P L 3 T R R 2 B S SR B
FRLHE, AW A SRR, AR 4L E 7E PCA B h
R B L 5 42 30T, T BH 4% 41 5 W P 5 0 B 75 4
AR,

30 .
;\% 20 ,
] éﬁ?ﬂJ
a 10 roups
& . =A
=%} L] B
o - L ] A(:
@ 0 ut ° D
&) . a
+H_1O A
720 - - - e -
-20 -10 0 10
FE K41 PCL (10.49%)

B4 ETFOTUs kKFEHERD D

Fig.4 Principal component analysis
based on OTUs level

I F OTUs /K - ) Weighted Unifrac 5 & I
Unweighted Unifrac B 2 #4173 A 45 43T (PCoA ) ,
SR 5, IR DT MR R e R 1) AL bR A A AT
VEBIRE 7 | 1 7 45 R4 AR ABLJRE vay i A A fi 1) 1 23R 4
TE— 8, B 22 AR R RE AN 25 i 43 F . &
A FE AR B4, RS H BN EY
v 2H BUAE L

2.4.5  ZHIB)HEVE 4 2% S o b

FIH Meta Stat J5 i X 20 [a] (4 4 Ff = 5 H5 305 it
TR, e HoA 0 35 1 22 5 0 W R, 9 2 il
25 SR AE 2 1) Y 32 B2 A0 A A R & 2L TR AE 1T K
SR K S b 3 B A A AR B A0 WL 6 - A Al
Kl 6-B,
2.4.6 L [B)YFh ThygeE TR0 A3 A

FIFH Tax4 Fun #/4, 5F 16S Silva £k 2 Xt
IR E M AW UAE W SR SR T D R T0
R4 2R W HE 22 5510 10 D RE A5 B A BT M4 | a5t
A BAL BB (5 B AL FEAE (& 7)

3 %W
3 ARAELHEZEFEREERT KX
ReBRERENRIT

FhJe — /N RS Y, M AR 4
HeE sy, B Mma el R b b oA E 2
Wz, B T AL 2 ORI R B RE T, ML ARDRER K
SRR B0 32 B A, L4 28 TR RO 2T A K P A
DO G BA S SR (R, 10 HLX T A 3E 19 T2 25 A
NRERY S B L, ] 45 L G B RLA AR
FYT, Tao %M B 5Y K L, BE A AR op oh M Uk
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Firmicutes: JEBEF ] ; Tenericutes: $XBEE | ] ; Synergistetes: H.5% [ [ ]; Euryarchaeota: | 1l i [ ; Bacteroidetes : L1471 &
[T ; Chloroflexi: Z¢Z5 %] ; Protecbacteria: Z8f2 1] ; unidentified_Bacteria; RZ % ERAME ] ; Verrucomicrobia: JEME T
Melainabacteria; /KAl H ] ; Oxalobacter: % ¥R ¥T 5 J& ; unidentified _ Christensenellaceae: K4 % E 0 vt BB A E &,
Rikenella: PEWFEE ; Tyzzerella: TIRE R ; Oscillibacter: 11 W ¥ B & ; Mailhella . ¥ 51 8 )& ; Rurniricicoccus : FLUT FEER 7
o1 W& ; Butyricicoccus: 1 FREREE ; Intestinimonas . WfT # & ; Methanobrevibacter ; W 44T # J& ; unidentified_Enterobacte-
riaceae ; A £ E WA FT B ; Bacillus 28T )& ; Roseburia . % K& ; Soehngenia: IR E & ; Exiguobacterium : /M
J& ; Phascolarctobacterium ; 7% i1 B J& ; Candidatus_Saccharimonas; W%+ B J& ; Alistipes: 5 KB )& ; Marvinbryantia, T 3C
i [CH & ; Aminivibrio . 852 % f% 14 J& ; unidentified_ Ruminococcaceae ; A 22 % 5 )81 B BR & Bl ; Anaeroplasma ;. TR JR R
J& ; Subdoligranulum ; ZEVL/NERTE & ; Papillibacter : 3Lk FT )& ; Bacteroides ;. KT8 ; Thauera . R KT & ; Syntrophobacter .
HEAT#J® ; unidentified_Clostridiales: £ 48 % (R B H ; Butyricimonas: T TR N J& ; unidentified_Lachnospiraceae: %54
E R BIRE B ; Desulfovibrio . WiARILE & ; Campylobacter; 5 W& ; Odoribacter; RATHE ; Akkermarisia. W3 EHH R ;
Parabacteroides : BIFUFTH & .

Bl6 [TkFABBZEARIN(A)FBEKFEHBERZFHELSH(B)

Fig.6  Analysis of community composition among groups at phylum level (A) and genus level (B)
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Effects of Different Ratios of Ginger Straw Substituted for Peanut
Seedling in Diets on Gastrointestinal Development, Cecal
Fermentation and Cecal Microflora of Laiwu Black Rabbits

SUN Haitao' WANG Yong®® LIU Gongyan'™ XU Yunhua® ZHAO Guisheng®
XUE Haipeng® LI Meng’

(1. Shandong Key Laboratory of Animal Disease Control and Breeding, Animal Husbandry and Veterinary Institute , Shandong
Academy of Agricultural Sciences, 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 ; This experiment was conducted to investigate the effects of different ratios of ginger straw substituted
for peanut seedling in diets on gastrointestinal development, histological structure of small intestine, cecal fer-
mentation and cecal microflora of Laiwu black rabbits. 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 rab-
bits. Rabbits in the 4 groups were fed diets with 0 ( group A), 5% (group B), 10% (group C) and 15%
(group D) ginger straws replacing peanut seedlings diets, respectively. The trial lasted for 7 days for adapta-
tion, and 47 days for test. The results showed as follows: 1) different ratios of ginger straw substituted for pea-
nut seedling in diets had significant effects on the relative weight of stomach, stomach contents and large intes-
tine contents ( P<0.05) , among which the relative weight of stomach in group C and group D was significantly
higher than that in group B and group A (P<0.05) ; the relative weight of gastric content in group D was sig-
nificantly higher than that in other groups ( P<0.05) ; the relative weight of large intestine content in groups B,
C and D was significantly higher than that in group A (P<0.05). 2) Different ratios of ginger straw substituted
for peanut seedling in diets had significant effects on the thickness of intestinal muscle layer ( P<0.05), and
group D was significantly higher than others groups ( P<0.05). 3) The contents of acetic acid, propionic acid,
butyric acid and acetic acid/ ( propionic acid+butyric acid) in cecal contents of Laiwu black rabbits were signifi-
cantly different ( P<0.05). The acetic acid content and acetic acid/ ( propionic acid+butyric acid) in group D
were significantly higher than those in other groups ( P<0.05) , while the contents of propionic acid and butyric
acid were significantly lower than those in groups A and B ( P<0.05). 4) The dominant microbial composition
of cecal contents in Laiwu black rabbits was Firmicutes, Bacteroidetes, Tenericutes, and there were significant
differences in Shannon index between group D and group A ( P<0.05), indicating that high level of ginger
straw instead of peanut seedling could affect the microflora of cecal contents. In conclusion, replacing peanut
seedling with the optimum level (5% to 10% ) of ginger straw in diets has no obvious adverse effects on gas-
trointestinal development, intestinal histological structure, cecal fermentation and cecal content microflora of
Laiwu black rabbits. Therefore, ginger straw can be used as a raw material for rabbit feed.[ Chinese Journal of
Animal Nutrition, 2021, 33(5) :2875-2886 ]

Key words: ginger straws; Laiwu black rabbits; gastrointestinal development; intestine histological structure;

cecal fermentation; intestinal microflora
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