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RARTAMEMIPERER . SHRIHRBELE
ElEz X EZ=33:0E-A

XEGT MR sttt JmEoE ihitEt W%
DiNAZ = D UL TR St S i

(LASEE R R SR 224 B, SR ST IS ot ISl B IR DX ) s s P s A5 7 -5 S0 F i S0 38, AR AR AT

I ) sl W 51 7 -5 SEFE A LI SR vl | PR RN 0100185 2. IR 2~ 22 B, IR BB RAEF S
AR TRBORWET G IR 57 B E R B O Ik 2520595
3. I 25 TREEARWETE foCs, AR B Bl e A A7 BR 22 =1, AR Bl 252201)

W OB, ARBR AR XA BN ARMEE ERAYREEREHRAN SR
Hod, RBFIRE](215+10) kg | ABE 2 B ¥ A A QRSN AT 15 Kk ALy A Cl 4 (4%
ZRARABHE) C2 A (FRF XA RMEH) C3A[RT XA L2 REBMA(TMR) |, 44
5%, M 7d, EXMT5d, ERBEF)CQAFHANERLIEZTCl A C3A(PS
0.01),Cl 28T R Fe B e sb i AF 4 IH AL R VA C1 A% 5 ,C3 4k 2 ,C2 4 Ak, Cl 415 C2 41
R AGEEREZF(P<0.05), 2)ARF XA EMNP EHBAEDBRA —EHw, EITKFLE,
BLLH ik M3 VA B 2 1 1] (Firmicutes ) #= 434 4F i 17 ( Bacteroidetes) 4 £ ( =4 & W >75%)
H R A 2% 4K B 17 ( Spirochaetes ) . & % # 1 ( Proteobacteria ) #= 4 4t 4F # 1] ( Fibrobacteres ) , H
C2 BRI FE ST Cl 4 C3 4L, EBAKT E #4010 ABFATFERT 1% 5
RALM(EWST5%) 5, &AW AL AR B B G, Cl A a4k A R Z L% (unidenti-
fied-Spirochaetaceae ) = /&K 2. IKNH & (Anaerovirbrio) A7 £ ,C2 VAR BINTA B 43K 1A /% ( Strepto-
coccus) Fr 3R AR ARFL R B B A £ C3 0] VA FLBR AT B /% ( Lactobacillus) #= ¥ we A F+ K 2 L% A
., 3)iBif UPGMAA R EK Z RO DA Fe My FF £ F M0 M LI, 3 4144 M 3P 5 M 4 & M 40 %,
RRE,LC2A5H M2 2RRK,ClUAFRCIATEA—%, K LT HARHFXTHEE
BN TR T SEHm TH R AR RETLEELERE FTREFTHHAESEKR,
KR, AT BN ARBRR, SR RHCE, T, RAED S HER

FESES.S822 X EAFRIRED: A XEHRS:1006-267X(2020) 02-0706-09
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HXHHEE A Z et —eemt . 2RE
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A BRNIE BRI 207 Moeller 25 45 H 3k 26 41 15 7 7%
M RZ A 2ZES, Y R 2Z EE LB
() A BRI RE Ko N A W 1 AL R 2 RN TR A S0
BRUTRET AR KERUY AR A T AR ok
VM EE EAEE N EEFNRE,
Zarrinpar 25 BFgE 2 0 4R 0 7 2O [A] AT B AR
SERMAEYA R, HmEMAEY TS S5/ R
ARSI . A AR T R AT AL
B A S (E X R IR E A RS
B MR TR A2 B ), 3 I AL B T A B o ml
T BOHLA R H R BE WAL BB = R, T LA
SR AE AL D AS W) 4 0y AT S B R
YA WA [R] 18] 422 52 ) 3 9 1 AR K PR VS R )
FTIH AR, P AR v K, HAT AL AR] AR A
GRS B TR E ey, B 114
M P B 3 B ] O A A [ O A R, 4R
T, A5 B 7 W 53 40 IR o N 0 A K
BE Y BHAL R A E W Y Z FE 1 ) 52
VIH R 52 s A 7= vp £ 0N 3 ) R D = Y o 4 4 1t
2%,

1 #MRlEFR*E
1.1 Rz A

256 FH A8 B E AR T T s B 40 A BIR S ED 4
it EFE2 WP 3 Hild AKHE (215+£10) kg MY fi
FRAEMAD 15 Sk, BEPLST A C1 41 (1R Ty o 5
FLEHR) (C2 4l (M= ek la kL) (C3 41 (1l
=0 TMR) B4 5 Sk, 0 35 b o5 o0 W T AR
By LR B P R A
1.2 KIBAR

PLEOK | TR 2 KSR Sy 3 ORI ORS 1R
BE, AT B 1k R AR BT SRR K 1256 RS 1]
R HESIE A R BB SR K LR 1, KL
TR EAS B SRR LR 2,
1.3 AFEE

JIT A 3 50 P ¥ SR A B ) S RS ) R R RS
e W 3 3 AR TR Y 1.3% 1 2.0% , 4 KA M 2 IR
(07:00 F117.00) , X500 ] & 30 d Pk & I 4%
TN £ C1 4l A C2 4 A ) MEERH ] ek sl 4]
0.5 hJi ) MRS 1)} SOHLiRDRL  C3 20 4 #EL 10) RL |
K RDRERI K #5— 7 LE IR &) B TMR fS R, A
FHAROK o 350 i X 3 B N e B 0 ISV 5
WA 7 d, 1IEi 75 d,

TP B AL R AE W iR ) 2 RV RS 707
®1 HBRABERKREFRKE(XTFER)
Table 1 Composition and nutrient levels of
the concentrate ( air-dry basis) %

i H Items & & Content

J5kl Ingredients

EtH Soybean meal 19.40
F K Corn 53.60
AEE 4 Peanut meal 12.00
FEKHEZEHT Corn germ meal 6.00
£ 4} Limestone 4.00
iRkl Premix" 5.00
41T Total 100.00
#F2KF Nutrient levels®

HLEH 5T CP 20.18
MG EE 1.68
FEF4E CF 4.64
2V VE U T 4t ADF 6.90
TPk VR 4T 4 NDF 12.73
1k iE DE/(MJ/kg) 7.95

1) IR L 4 B F S0ORS 1) 8 2 {4t The premix provided
the following per kg of the concentrate; VE 50 mg, VA
20 000 IU,VK 2.5 mg, VD 3 500 mg, VB, 2.5 mg, VB,
8.0 mg, VB, 25 mg, VB, 32 mg, VB, 0.5 mg, VB, 50 pg,
R folic acid 0.5 mg, =4 & biotin 90 pg, Fe 200 mg, Mn
50 mg,Zn 220 mg,Cu 30 mg,Se 0.45 mg,I 2.0 mg,

2) WALBE T AR, oAb ¥y I M{H . DE was a cal-

culated value, while the others were measured values.

2 EREFKE(RTEM)
Table 2 Nutrient levels of beanstalk

(air-dry basis) %

H 3% IKF Nutrient levels & Content

FLEE BT CP 5.31
BT EE 0.39
HLLF 4 CF 43.39
FRMEVE 4 4 ADF 53.53
rhME BRI 4T 4 NDF 64.20
ML AE DE/(MJ/kg) 2.65

1.4 #H&EE

FRA R 9P TR R 5 53 RIT iR HE 47 TH 1k
RIS, SR BEHE R Wk E SR 4 d 3%
i, ARG 0] B 4] 5 A HL S H R A SR A AR TRD
FE(EFR I H e T Y 5% A 10% W BR IR T, AR AT
F-20 CHM., BRI R IGE 4 d B2 IR
AW5ER 300 ¢, T 65 CHEEH T By iE)5 1t 40
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32 &

5 8 L R = 2 NI Y B ML 5 0

IER WIS G, B & 48 I B 0 U E
W A5 E & B 50 mL N2 T JC 14 TG i Y
e, T AR AT, R E T -80 TR
ERRILN
1.5 MEEIRR T ZE
1.5.1 AKEhE

TR U6 TF 04 F AR I 25 5 24 K 25 i B
Jr AR5 9P R AT BR o DLAR AR ) RR 5 T
VIH Y B 4 d FREFROREE T4 A 1 FORME 5L
g3 4 d AR R AR R AP H R
HRYEF-35 H 3 E A H R B i AR E L,

P A E (g/d)= CRE-WIE) /L5 KA
R HRE R (g/d) = iR 50 R B i/ e KA
BEL=FHHRER/ FHHYE,

1.5.2 EFRYFEHILE

DU A DR BRSS9 T M
R W7 KB BT RHLZF 4 T 1 R U 27 A |k R i
UM E, TYRE &R 105 THET L
5, 5% GB/T 6435—2006; #LIE i & & R JH KK
FHOLIE | B % GB/T 6433—20006; HL4E (A k&
R YLK E Z LN E , 5% GB/T 6432—1994;
FHLEF 4 5 1ok U8 2 , 2% GB/T 6434—
2006 ; TR VR U 47 4 & ok H L ik e, =%
NY/T 1459—2007 ; 4 PE Uk 21 4 & 15 ok H i 38 vk
M€ , 2% GB/T 20806—2006,

TR (%)= [ (TR RE-

TY I HE i)/ TP R B i ] x100;

R IH AR (%) = [ CHUIB B A -

KRG 107 HE 12 ) /KRR W7 88 A BE ] %1005
HLEE FHBRIEA R (%) = [ CHEA A R-
L& A B HE T ) /B8 F BT AR ] X100
LA (%) = [ CHLEF4EER A -
FLAFAEHE R &) ML e A2 ] X100
PRPEVE IR LT AETH AL R (% ) = [ (RRTEVE VR 4T 4t
A TR VR AT HE 2 ) /R TR
Y AT ] X100
PEVER AT AR R (%) = [ (P YV IR AT 4E
FEA B - pE R AT i i) /
FRPEBE R 4R ] X100,
1.5.3 B 2N
DNA f2 Ht PCR 4" 14 | =38 & Wl 37 fhy b 5t i
REEAEDE BRI ARA B E . EWIE
B i iy A wl AL B F- 5 hitps ://magic.
novogene.com/public/customer #1743 H7 .
1.6 HESiITS55H
Bk SAS 8.0 #h iy GLM P77 22
53T, 3% Duncan [QiiAT 28 L, i 45 51 DA
SEPE AR ERE TR, P<0.0]1 HEFHEZE P<0.05
NZERBE P>0.05 NESARE,

2 & R
2.1 GAMEF T @M I A K AR BN

M2 3 A0, f M O SO0 SF 24 H B A R
FRW(P<0.01),®I A C2 AN EFHHT C1
HMC3H(P<0.01), F¥HRERAEE LA
Pz M ERALEE(P>0.05),

®3 ARG EMIPERMEREN T

Table 3 Effects of feeding mode on growth performance of Dezhou donkeys

gE| #H %) Groups Pt
Items C1 C2 C3 P-value
)T Initial weight/kg 215.10+10.13 212.60+10.29 212.10+16.51 0.923
A T Final weight/kg 224.40+14.52 230.40+17.58 225.70+17.36 0.836
¥y H 4 E Average daily gain/g 134.37+33.21%° 258.85+31.05™ 151.84+18.15"" 0.003
¥ H R & Average daily feed intake/kg 4.88+0.26 4.83+0.19 5.03x0.14 0.774
B [t Feed/gain 42.77+8.08 20.37+3.62 29.25+3.88 0.055

SR B A /NG PR REREREBE(P<0.05) , AEKE FHFEREFWREE(P<0.01) ,MHF/NG FE 8 LT

B FRRERARZE(P>0.05), FEM,

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 small letter superscripts or no letter super-

scripts mean no significant difference ( P>0.05). The same as below.
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I 50 I AL RS I ol A ) 22 R Y 5 709

2.2 ABAFXEMIPEFRYRELERHEIE
FH e 4 v 50, C1 41T %) o0 RN R 1 vk 04k 21 4k
bR BEET C2AMC3 4, HY C2 Hm2EHik

F R EIK(P<0.05) s ML BT HLIE U7 HH 2 4
R PEPE R AT dE RS A Z R TR E 257 (P>
0.05) .

F4 EARFXANEMPFEFYFUELEHRT

Table 4 Effects of feeding mode on nutrient digestibility of Dezhou donkeys %
miH 205 Groups P1{A
Items Cl Cc2 C3 P-value
T k% DM digestibility 61.33+1.67° 52.71+2.97° 59.25+1.77% 0.043
HE H FIEIL 3 CP digestibility 72.67+2.47 68.32£2.57 72.88+0.83 0.584
HLIE 5 7 16 % EE digestibility 43.67+16.87 37.93+8.82 49.36+8.85 0.361
A4 H L CF digestibility 57.77%3.40 52.23+1.70 54.33+2.88 0.266
PR T V2T 4ETH /LR ADF digestibility 51.00+2.80* 40.33+2.96" 45.75+1.70® 0.050
H PRV AT 248 T b % NDF digestibility 50.55+2.64 43.80+2.80 50.97+2.47 0.213

2.3 EARAXEMNPERRED SHEENEME
2.3.1 WP IREEFHERAE /325510 (OTU) £ 434

Fir A A A AR B A ROF A 1118 523 5%,
SR REAE G S (79 894+4 991) 55 T R4 AL
JEBNAE AN 6] 43 28 K P b k47 9 Fh i B, A6 15 %)
3 1304~ OTU,J& T 24 1~ 177 .34 140 .65 1~ H 124
AFE.253 NE, OTU FRAKE (K 1) WoR, 4% 4 1)
A OTU £0h 1 545 4>, 454019 OTU I &
HEEEMEZEME,;C1 4 .C2 41 .C3 dA OTU
AR 217190 363 4~;C1 415 €2 40 . C3 4
A OTU H43 HlHE 166 .207 4>, C2 411 C3 4k
A OTU #h 126 1~

C3 C2

126
363 190

201 166

217

Cl

C1.C1 4 C1 group;C2:C2 2 C2 group;C3.C3 4 C3
group, & 4 F1& 5 [f] The same as Fig.4 and Fig.5,

1 OTU FEHE
Fig.1 Venn diagram of OTU

2.3.2 W a-Z RIS

M3 5 AN, e Oy =X S e E W A
Ace 5% F1 Observed species 841 ( P<0.05) , ¥ LA
C2 ik, B F KT C1 M C3 H(P<0.05) ,HH:

fib a—ZREVERE RS 2 2 0] 22 5 AN .25 (P>0.05) .

2.3.3 TR K L A Wy W Fh AR X 3= B

W45 41 I A5 380 A AE TR @ K- 2R 47 R 2%
JEEREE , S ARXT = BEAERT 10 AL T, LI 2;
AL E R AT 2 B> 75% , RIS HA @K
S AN BEHELERT 10 A2 Fh LI 3,

HIE 2 ATLLE W K L, S A5t
Yy S5 LU RE T T T A AAT 1 1] o 35 (=3 o Le>
75%) , H C2 ZHJEEER ] AIX FE (52.6%) i T
Cl 4 (40.7%) F1 C3 4 (43.1%) . & HE Mt
YrhHEA AT 10 BB T AR X 3 B S AR AR RO R
BEWE ] ( Firmicutes ) . #0117 ] ( Bacteroidetes ) , 12
JiE A& B 1] ( Spirochaetes ) | A8 JE 1 ] ( Proteobacte-
ria) (ZF 4E#T # '] ( Fibrobacteres ) | < 1 40 # ( uni-
dentified-bacteria) .22 7K {ill & '] ( Melainabacteria ) .
TR ] ( Actinobacteria)  Z< B% [# [ ] ( Tenericutes )
AR AR AT 1] ( Deferribacteres )

L 3 A0, 25 A 35 LA B /N T 1% 1) H:
B A AR R (B e >75%) . B SR, C1 4l
PIBZ i {R Bl K % Y& (unidentified-Spirochaetace-
ae) MR EINE & (Anaerovirbrio) ¥ ; C2 41 LLK
AINE B BEERE B ( Streptococcus) FMRFEAFRL A
& @ C3 N L FLFR T IE & ( Lactobacillus)
FNZGE AR K2 g E, FERAKFE L, EAH4E
i VAT Je R VT = B A AR A K 25 S, U B AN [) ) WG
KX B Wi R T S5 A 5
2.3.4 TUEVRHE2Z S50

B 4 R 45 A 180 9 E W A R T 25
B, &P AW 70 1 (LDA) (B 43 A MR B s T 4%
HAEFE LA REZSOYR, HRE K EAR
R E2ZF YA KN, LDA HE T 2.0
Ay, 25 OUT C1 41 74-,C2 1A 91,C3 41 A
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x5 ARAXMEMIPERREY o-SHFEEREEHIN
Table 5 Effects of feeding mode on a-diversity indexes of microbes in cecum of Dezhou donkeys
gE| 205! Groups P1fA
Items Cl C2 C3 P-value
Chaol #§%% Chaol index 1 234.35+£96.56 1 079.10+£45.93 1 221.03+£149.21 0.072
Ace 54X Ace index 1 264.52+105.36* 1 083.28+51.33° 1 266.19+£157.58* 0.039
Goods_coverage 54X Goods_coverage index 0.997+0.000 0.998+0.000 0.997+0.000 0.487
Observed species 7541 Observed species index 1 215.40+94.19* 1 059.60+46.38" 1 211.80+139.84" 0.050
PD_Whole_tree 5% PD_Whole_tree index 113.95+7.20 104.53+5.32 113.70£9.78 0.127
Shannon %% Shannon index 8.106+0.468 7.582+0.260 8.217+0.440 0.060
Simpson F§%% Simpson index 0.988+0.006 0.983+0.007 0.991+0.004 0.125
1.00 — e — HAth Others
' BRFF B 1] Deferribacteres
1 REEBE ] Tenericutes
o P JRZRHE ] Actinobacteria
% 0.75 ' KA ] Melainabacteria
2 AEZME Unidentified-bacteria
':'2 VAYEFFEE 1T Fibrobacteres
2 AF LW 1] Proteobacteria
£ 0.50 VUIEHEIAT ] Spirochaetes
E s A I Bacteroidetes
VEBEB ] Firmicutes
i
H
® 0.25
S
0
Cl C2 C3
205 Groups
B2 17KFELEMNIPEHBEYYFEIERE (510 41)
Fig.2 Relative abundances of microbes in cecum of Dezhou donkeys at phylum level (top 10)
1.00 HAth Others

FXTFEE Relative abundance

0.75

0.50

-

s BHIEE Campylobacter
¢ R B A E X Unidentified-Clostridiales
s AT R B Fibrobacter
W R IREB Alloprevotella
BEHIRRINE JB Succinivibrio
JREIEE Anaerovibrio
VI J& Agathobacter
it L

Streptococcus
WIZJE /R ALK 2 LB Unidentified-Spirochaetaceae
SILBRHIH B Lactobacillus
C2

—
C3
ZH 5 Groups

BAFELEMNIPERBEMENEE (110 £0)

&3

Fig.3 Relative abundances of microbes in cecum of Dezhou donkeys at genus level (top 10)
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B B Bk # A} £ Leuconostocaceae
BB g_Weissella

BEHRMIKE s Weissella cibaria
i EHHKEE g Klebsiella

A REAEIFE s Acinetobacter variabilis
FIERE RN NK4B32 Ruminococcaceae bacterium NK4B32
BRFF B p_Acidobacteria
P HE H o Verrucomicrobiales
PEMHE L ¢ Verrucomicrobiae
PEWMHE T p_Verrucomicrobia
B 7 S VG )8 ¢ Akkermansia

P 7 S PH AL f Akkermansiaceae
AREEFEF B s_Eubacterium xylanophilum
T J& g Veillonella
P H BB ¢ Brevundimonas

+ A BB ¢ Brevundimonas terrae
REJFEARE o Anaeroplasmatales
RAJEARL £ Anaeroplasmataceae
REHE g Anaeroplasma
TREATE R ¢ Actinobacillus

Jili % TG AT B s_Actinobacillus pleuropneumoniae

bl B sbactomcene -
Wy [ THEAT B AL f Helicobacteraceae

0 0.5 1.0 1.5 2.0 2.5 3.0 3:5
M S HT{E LDA score (log 10)

4 EZROTULTHE
Fig.4 Distribution diagram of difference OTU

HE S ATH,Cl A5 C3HEMMAEMEN iR (>50%) , BeAbh, st 4 (K 6) il
—RVBAMEY R BRI, C2HE MY AL ST B YRR T LI B AT
AL 2 21 0922 B3R 7E C2 4L R BER 1]

B EEE ] Firmictes

B AT ] Bacteroidetes

B 32 HER ] Spirochaetes

D AZH 1] Proteobacteria

B 444 1] Fibrobacteres

O RAIZME Unidentified_bacteria
0 E/KAIE T Melainabacteria
B 1] Actinobacteria

O 3K BEB ] Tenericutes

B AT 1] Deferribacteres
O HAh Others

C2

Cl1

C3

Bray-Curtisff 55
Bray-Curtis distance b
[T T T W)

0 0.05 0.10 0.15

0.25 0.50 0.75 1.00
[T/KFAEST F B Relative abundance at phylum level

B 5 E-TF weighted_unifrac 25 5 UPGMAA B3kt
Fig.5 UPGMAA clustering tree based on weighted_unifrac distance
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P g oy R i i Y AR
A TR P 27 4 289 o il | B2 5 8 SR W B0
feto HAE LR DL L A SRR

3 %W

TR Ty B 22 R W s )R ' TR ANE R W)
JEARIE , TR 5 W AL A B SRR 0 A TR
AR & B, Jo s e R T 3 e LR R R

TMR ] 3-8 544 i A= K P fe i e kL S RS 41 ) 1
W) JRT R 1 U 4% F 4 T Ak R TR 5 R 41 A
TMR 41, #1029 58 % B, 2R 1 TMR Y 4l B

— i HE N . — 5 i n] fE R i T A AR Y
J&F I 4sh¥), i TMR A F 95 B 35T e e
Ak i T T T i T A K B s B, A PR
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Fig.6  Principal component analysis of cecal microbes
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B—ZHE I 1 i T8 A W 25 4 22 S MR AN TR, BIAS [+
BV LU R ARG L3R T B -2 Rk 1 i T8 Bl 2 W 45
M B 255 MR FRE L T p-2%
FEPERI A IE U IS A AE 3 22 53 gt
WFFERI, LY -2 FE k22 5 S RS 1k
AR B —ERE LR TR, AOF5E A
L, S 5L - 28 OB R R T e LS
R AT TMR 4, 1 0 J7 3O B b i A 38
W, {EL LSRG e RLAUR L B i, P RE S SE G e i
205 Mgy J5 BE BRI AR 2 B g, AU R DA R
FEARAT O, v 1 SR BE TR ] A B -5 B A i 4DUAT 18

P EERN R 5 A O (H A R A, i
AWFFER I, R AT e 88 5 85 W 18 T A LG
)& ( Prevotella) & 8 5 TF A0 5627200 Al g k45 3
Py, R B R KRR, X — RIS AR
R S 45 SRR R), 322 X AT B2 i T sl ) b
AR AR LR 4 A F P8, AN B-
ZREPE AR 25 53 M R B, 3 AN ) ] iy A
MG W A ) S50 A I AN [R] 4 i =CRT
VIS & W i A= W Rk, B HS e A & W A
P2 RS HoA, 2 41 22 00 A K, e ML I KG 41 TMR
HER—K MW EM I A KRS B WA
AR AR Z TR AE FEAH OGP (H2 PR 3 8] A PR 6 R b
o e ik — Ik

4 % i

OGS E W TE S ALY PR SN B
N IR SRS I R 4 ) I Oy 5 AT R 2
FLEAS AT TMR B4R M7 SR A5 B A A= KPR AR

@) f M 37 SR FH AR RS Gy =X 3 R A
R P e A 2T 1 Al 3R B 2 R T oK H At 2 o ]
J5 2,

@ 7 MR 7 AR T AN B v 4l
i, 2R FHSE A J B4 M 5 =X o 2 S
R H At 2 R i vy 2R 22 Bk,

SE W
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Effects of Feeding Mode on Growth Performance, Nutrient Digestibility and
Cecal Microbial Diversity of Dezhou Donkeys

LIU Guiqin'® Gerelchimeg' ZHANG Xinzhuang' XING Jingya> QU Honglei’ WANG Tao’
SU Shaofeng' LIU Mingli* ZHAO Yiping' Manglai'”

(1. Equine Research Center, Inner Mongolia Key Laboratory of Equine Genetics, Breeding and Reproduction, Scientific
Observing and Experimental Station of Equine Genetics, Breeding and Reproduction, Ministry of Agriculture and Rural
Affairs, College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China; 2. Shandong
Engineering Technology Research Center for Efficient Breeding and Ecological Feeding of Black Donkey
Shandong Donkey Industry Technology Collaborative Innovation Center, Agricultural College, Liaocheng
University, Liaocheng 252059, China; 3. National Engineering Research Center for Gelatin-Based
Traditional Chinese Medicine, Dong-E-E-Jiao Co., Ltd., Donge 252201, China)

Abstract; This experiment was conducted to study the effects of feeding mode on the growth performance, nu-
trient digestibility and cecal microbial diversity of Dezhou donkeys. Fifteen healthy male Dezhou donkeys about
the age of 2 years with similar body weight [ (215+10) kg | were randomly divided into three groups, which
were group C1 (fed concentrate after roughage) , group C2 ( fed roughage after concentrate) and group C3
[ fed total mixed ration (TMR) ]. Each group had 5 donkeys. The adaptation period lasted for 7 days and the
formal period lasted for 75 days. The results showed as follows: 1) the average daily gain of group C2 was
significantly higher than that of groups C1 and C3 (P =<0.01). The digestibility of dry matter and acid deter-
gent fiber of group C1 was the highest, the group C3 was the second, the group C2 was the lowest, and there
was a significant difference between groups C1 and C2 (P <0.05). 2) Feeding mode had some influences on
the composition of cecal microbes of Dezhou donkeys. At the level of phylum, Firmicutes and Bacteroidetes
(‘accounting for more than 75% ) were dominant in cecal microbes of each group, followed by Spirochaetes,
Proteobacteria, Fibrobacteres. The relative abundance of Firmicutes of group C2 was higher than that of groups
C1 and C3. At the level of genus, after clustered the genus which had lower abundance than 1% into other
(‘accounting for more than 75% ) during the 401 genera, the other was dominant genus in each group. Subse-
quently, followed by unidentified-Spirochaetaceae and Anaerovirbrio in group C1, Anaerovirbrio and Strepto-
coccu in group C2, and Lactobacillus and unidentified-Spirochaetaceae in group C3. 3) Through UPGMAA
clustering tree, principal component analysis and species difference analysis, it was found that the cecal micro-
bial composition of three groups of Dezhou donkeys was different, and C2 group was obviously different from
the other two groups, while groups C1 and C3 could be grouped together. In conclusion, the feeding mode has
significant effects on the average daily gain and the digestibility of dry and acid detergent fiber. Also, the feed-
ing mode can change the cecal microbial composition of Dezhou donkeys.[ Chinese Journal of Animal Nutri-
tion, 2020, 32(2) :706-714 ]

Key words: feeding mode; Dezhou donkeys; growth performance; nutrient digestibility ; cecum; microbial di-
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