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R 2T AE PR ) T 0 18 AR ) e ik il ml )
MEFRYIB, $R B2 6 3R 2 T0% Y RE R, 74 1Lk
Broah R AR A S S A Rk
REEYIA T AR DA B 50 RLARDRL SR U
F LI IR E SR AR R R B ORGSR
T2 4k 5 figk B B0 384 51, 38 T4 D I SR A R O
Ui, Zhao 55" 5T W, B A 5 2F ) M i KL G L
A, B e s R EZ, ES R
SEOTRESY R B, IR R 50% AR AT E 4R B H Y
(1 [ A X389 =90 1 ol 2 0 T 24 5 0 R 2 W
No BT ET W R, R B MUY 22
TRUARLFIIRT 475 % 145 W), 7. 300 e 40 mT s R 8 i
AW X R A HEST o AT ) i 5 32 AR P A
TR W7 5 i e A= BEIRZS S5 0T sh W1 18
A T 2 K 5T B R W T AR R B ISE X 18 S R
B R Y AR R P SR AR
X FE U A I A 5 E A 1002 B4 A
FERE AR 2 A A, 3 % LU S AR A
DAY <5 2t DXt e A i T T R D JRE 7S Y T i B
BEPERRIE, AT ORZE" M R[] AR BT R K it 8
A 2R REATOT ST, 45 R R WA R Z= 15 A [R]
M B B R 5 MR KT I A A A A S Y A
RSSO W R T 02 A e
TR i SR 2 T A A ] A 28 S, TR R A
ME— (22 Jif 0006 B dh b, 5 200 A T 3R E
AR AID; N N /3 e A R R S A G N T K N
FEim PO 1o, AR OR LR T R T B L UG R A
MO IX 5 R B K 5 AR AR AESE B AR
TEFRIRR T I ) J5 Bk Bl A 3T A5 00, O ) A R
SR A A AR SR A A B S T
REAYSZ MR, O 1) 5 15l DX 5 | P iRl 2%

1 #MRlERZ*
1.1 IR
111 IR &%

e LT L ZR 2 B v B SRT I M SF- 3
WP 19.3 m, Mo H# A B b b 4 36°8 44" &
36°41'20" A% 119°26'16" & 120°0'38", L1 &
Z5 U B U K i 1 e W AR AR R UK B AE
880 mmZf, SR H N, LR B, WFE5r8 4R
H R 2 528.9 h 245,

1.1.2 HiGEZ
Vg 2 T 75 1A AR AUER , B AAR & 1L ik, -3

WK 3 000 m LA b, Hi B A B oAb £F 36044 B
37°39" A% 100°23' £ 101°20", E3iJE & T
B AEREKRAE 400 mm A4 HETREZNX,
BB KERY, AREBK, 25 PR
1.5 CLEA A H RIS 2 9080 h 4,
1.2 R Rt

PR A AL R IGWR 1 2 2 B
90 H,H a5 Hizii 2 HiH G2 LN FEEFHE
MRFRER, 71— B AR L AR 3 ROl AR
WNEVAFRER AR FI S 1:8, HAERLFN, IR
EPPE L 2N BT GE SR 75 H IR, bR
CHE R A I X 4

W 2 A Il AR (sdiw 4) Fl i iE4H
(qhlw 41) , 21 e HE A 8RR 30 199 JRL 0 Pk 38 00 H %
TR 40 2O BEHLY 70 2 4 DR FREE (AR
g2 IF i R SRR, PO 10 d, E U
150 d,
1.3 KR {AR

I 3 DU Oy kR ERIE2 R G H
M, BT S BORE M IR ME) (NY/T 816—
2004) MBI FARE 25 kg, HIH 0.25 kg/d &
T B IATECH RSB SRR 1,

®1 ARARREFKTE(THREM)

Table 1 Composition and nutrient levels of

diets (DM basis) %
gE| WA Hilgd
Items sdlw group ghlw group
JEUB} Ingredients
E K Corn 38.0 40.5
EtH Soybean meal 10.0 6.0
M ¥R Cottonseed meal 8.0
3Tt Rapeseed cake 12.0
AL Peanut seedling 18.0
RRFHE I E K Whole silage com 18.0
7% Running errands 4.0
FH RS FF Highland barley 16.0
T Silage oats 21.0
£ %3 Limestone 0.5
WM A4S CaHPO, 0.5
#h NaCl 0.7 0.7
/NF5FT NaHCO, 1.0 0.5
i #l Premix" 2.3 2.3
A1t Total 100.0 100.0
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WA IR Hifgd
Items sdlw group ghlw group
35K Nutrient levels”

1k fiE DE/(MIJ/kg) 13.58 13.34
FLEE BT CP 16.82 17.24
MK SY Ash 6.28 6.81
HPEE £F 48 NDF 41.60 46.07
FRMEVE 4 4k ADF 28.37 30.30
£E Ca 0.66 0.71
WP 0.52 0.47

1) T4 WA S T s AR L The premix pro-
vided the following per kg of the diet for ghlw group: VA
11 000 IU, VD, 2 000 IU, VE 35 IU,Fe 70 mg,Cu 13 mg,
Zn 65 mg,Mn 60 mg,Se 0.35 mg,I 1.2 mg,Co 0.4 mg, Il
R TR AL A B T 5 (i A 42 {1t The premix provided the fol-
lowing per kg of the diet for sdlw group:VA 12 000 IU, VD,
2 000 IU, VE 30 IU, Fe 65 mg, Cu 12 mg,Zn 60 mg, Mn
56 mg,Se 0.35 mg,I 1.1 mg,Co 0.3 mg,

2) JHALRE N THRAE, HAl g SEM{E . The DE was a

calculated value, while the others was measured values.

1.4 AFEE

RIS R P i AT 4 I R 6 H ST K
HOBERE FTHS, HAMM 2 k(08:30,18:30), H
MR E oK, HAEHY S R E %5 i
AT,
1.5 RREREFENE

BERAAMERT, IC SR AT 1 KT AUk, A
RKUCEE 1 RFERE IHE T & &, T i E A
W EHFETYICRERE, AR FE TR H
MIRME 2 AR AE P in ik IR 150 d 5
e 2R AR TR R P H R,
1.6 H&AE&E

TFRRIRZE R 2 K, A RELEE 4 HA
S, SUHRDK I I, S B E I 5L E BT S
IO R S, TR E B R A R4 50 mL 4
BNEY 4 20 UE T2 .08 W, vk I i
A =80 CIUKFEIRAE , AAS ik,
1.7 HREK

PRk 2 AL T AR BUE A W5 B R AR
2y w) >R H] Nlumina Miseq - 5 #4700 .

1.8 X£MEESH
1.8.1 i 4 dis A 2

S Cutadapt X reads #E 47 o 1 3543 BY 1)
FEM T A reads Hr 4% 23 &4 i BUHE , #Z Bar-
code 5| ¥ J¥ 5 %) 25 Fx 45 15 3| J5 4 £ (Raw
reads) , 283 DA I Ab BHLS 15 B 1Y reads 77 EEE AT %
B A AR 7 90 1 Ak 28 38 35K reads [ 81) 5 ) Rl
P B e AT LU A W 4 5 1A 410, 25 B L ik
GRFA 15 B B 4G 208 ( clean reads)
1.8.2  HAEZEHIT(OTUSs) RIS Fh T B

FH Uparse 4 %F 4 #B clean reads i 17
%, L 97% —E 1 (identity ) K ¥ 51 2 OTUs,
eI OTUs fURMEFH), i 28 OTUs v Hh 3 e 4
FIMESN OTUs fRERFFI, X OTUs J¥ 31 it 47 ) fift
R, SILVA132 A SSURNA %44 & &5 Mothur
T AT R T R A A (B8 BE N 0.8~1.0) , 3R
25 BT 43 TR 45 73 2KF (1T V4 H
BEE ) Gt S HEA I REVR A, MUS-
CLE( Version 3.8.31) ¥ i#F 17t £ )7 41 L X,
RBIITA OTUs JF 8 R G8& &, LAFE Sl h s
i /D ) OTUs bk #fE 3 47 3 — fb kb 3, )5 2
AlphaZ ¥E%: 43 M1 Fl Beta 22 4 4 43 #1324 3 F 34—
e Ab HEE A
1.8.3 FEARE I

i 1 Qiime # {4 ( Version 1.9.1) 3+& 7] UL 4
P45 %0 Simpson 45 % . Chaol #5 %% . Shannon 45 % .
ACE #6%% .D_whole_tree 1841 7 5= &, {#i fH R &
{4 (Version 2.15.3) 241l Rank abundance [ £& . #i
BEhZe W fh 2L, 376 H Tukey 255 F1 Wil-
cox R4 4T Alpha Z2 A% P45 B4 8] 2% %53 .

i Ffl Qiime /4 ( Version 1.9.1) i1 Unifrac
FEES i AR AL 2 SF- ¥ 1 (UPGMA ) 2 il 5 2%
B, fd R B (Version 2.15.3) 22 il 37373 B
(PCA) . EARFRZMT (PCoA ) FIHE Ji 4 £ 4 R 4
Hr(NMDS) El, i R 84, 0 5l 17 A S50k
IS MAES B 56, FH Tukey £ 56 F1 Wilcox 45 56 i7F
1T Beta ZFEPEHE R4 [H] 22 55017

{ifi i LEfSe #X #F3F 17 LEfSe 43 #7, BN i &
LA 73 A 73 %L (LDA score) AT E(E 4.
1.8.4 Tax4Fun JJfEHR

$& B KEGG % ¥l JPe J5UA% A W) 4= SE N 4 168
rRNA Z [ 7 371 I 1) F] BLASTN 53 3245 3 b xit 5]
SILVA SSU Ref NR % #f& & ( BLAST bitscore >
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1 .500) #E 37 AH G B i 2o H P ol B (T 51 43
25T H (UProC) il DNA % #7747 2 1 5 ke %)
(PAUDA) 2 Fh J7 ¥ 1 B¢ KEGG BU¥s FE R &% 4= 9
AL AR E S, IR 5 B X5 2] SILVA ¥4
FErf, SCB SILVA %8 FE D e i B, U A 5 DA
SILVA 4l 2751 2 7% 17 51 25 1 OTUs, # 1
RIMIIREE R B .
1.9 IS

i FHl Excel 2010 # 17 i 5 £ 4 & B, R
SAS 9.1.3 # 4 1y ANOVA F2 5 #4505 22 4007, It

R2 AREERFMENMFERKMERE

Pl Duncan [KiE#E1T 2 8 LKL, P>0.05 R 2
FARTE  P<0.05 FREFEE XKL R F
PHE AR R TR

2 ER55H

2.1 AREREKHFEXBHEE KM
2 iTAL ELE 5 A MAFERE G, R

B B T 50 H SRR 57 ) BT S Rl A

I BT WL AN L AR - 24 H 3 25 S5 3 (P<

0.05) , Bl b 22 7 8.3 (P<0.05) ,

IR

Table 2 Effects of different growing environments on growth performance of Hu sheep

i H Items IIZR 4 sdlw group HiF4l ghlw group P {8 P-value
WILR R Initial weight/kg 28.35+1.02 15.04+1.35 0.034
2 RAKE Final weight/kg 51.75+3.56 33.27£1.27 0.029
¥ H G H Average daily gain/g 260.00+3.27" 201.00+2.09° 0.038
T iR DML/ (g/d) 1 848.23+4.01 1 796.18+6.18 0.047
BEL F/G 7.11£0.08" 8.94+0.06" 0.027

[RIATE R 8 AR CF B RR Z A 3 (P>0.05) , ANE/NE FHRFRZ R B3 (P<0.05) . FEAE,

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

superscripts mean significant difference ( P<0.05). The same as below.

22 AEERRENBFEEANRTDRED

48 7, B 22 i
2.2.1  R[EARKIREE 00 B 29 40 0 T V%

F 5 R 2R

2.2.1.1  IETE E AW AT R A R
Venn & 7R 2 HZ 81 HA 986 4~ OTUs, i

HEFA 204 4~ OTUs, INARA KA 146 1~ OTUs( &

1), Ut BHAS R A KPR BE T 9 90 B NS i

WHRA %S,

ghlw sdlw

204 986 146

ghlw: % i 41 Qinghai group; sdlw: Ll 7~ 41 Shandong
group, F[&[f] the same as below,
1 #EE

Fig.1 Venn graph

2.2.1.2 I E N A YU A B HE Alpha 2R M
ki

HER 3 AT, 1M SR A AL AR B N
ZXW PR RE 9 AT UL F 48 5} Chaol 45 %4, ACE 45§
% . Shannon #§ %% )2 Simpson #§ %1 2% 5 ¥ R I &
(P>0.05) , Ut I 7 1) M 75 57 40 Jo JEE lt A O 1% 155 450
TOARRAERK IR T WY £ 8 AR
3 7 55 R S WA S BN R, 6 A i B
JEXIHE 0.99 DL I, & BIA YO J3 25 5 n] DL A

A B
2.2.1.3  WICEJRH N A Y A E I RE Beta 2 FEME
S

Beta 211 J2& 48 A 7] P15 B v =2 0] 1) 49 o 2
S, R LU A B A 41 1) 9 R 22 4 v T A7 A
225 . Beta ZFPEYS Alpha ZHME— R T
SR Z R B PR R VR AR B . PCoA
JR 7 A B il ) 1 2 3 R/ i B B T, R
FES YR 2 B AH 3T, £ F Unweighted Unifrac
#H B PCoA, PC2 71 Mk % 24.95%, PC1 o1 ik R
25.59% ; ) Weighted Unifrac 5% 4 fift UPGMA
REHT, A SRR R A, BB 2 M REAR
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32 &

(0 o 2E BB AL, 5 K SR 45 R AE 1T K P L3
BRI RS R, I 2 8 3 7)
BrAT LA A il R B Ay, 7 IR AR X 20 1
UL A R AE T ¥ 191 200 1 N A A i 4
I ZE SRR, AR A L AR B9 WS 8 N A A

Y Fh 22 5 8/, Anosim 43 BT a2 — P AE 2 80K
5 RGN ZEZEFREEERTHHNES N
AW 22 A B X, B 4 a5, I R4 M
HHEHH B REHK W EZES W E(R=0.427,P=
0.027) .

x3 WFEEBNFTYHEEE Alpha SRS

Table 3 Bacterial Alpha diversity analysis of rumen contents of Hu sheep

i H Ttems T4 qhlw group A4 sdlw group P {H P-value
] WL #4850 Observed_species index 777.000+113.393 814.000+15.286 0.536
Chaol $5§%% Chaol index 825.395+108.959 866.755+£9.508 3.046
ACE #8%% ACE index 827.266+£107.270 865.282+11.621 0.507
Shannon %4 Shannon index 6.354+1.506 6.654+0.402 0.713
Simpson 8% Simpson index 0.924+0.106 0.969+0.016 1.000
# ¥ Coverage 0.9980.000 0.998+0.000 0.065

PCoA-PC1 vs PC2

0.2
<ol
w
2
- «ghlw
& i
N
8 o
[

-0.1

-0.2 -0.1 0 0.1
PC1 (29.59%)
PC1 F/R— AT, PC2 F7m 5 — A E ST, B or Ik
FR I BEAR 28 S 1 TR
PC1 represents one principal component, PC2 represents
another principal component, and the percentage represents
the contribution of the principal component to the sample

difference.

2 ETIEMILEER PCoA 43 #7
Fig.2 PCoA analysis based on unweighted distance

2.2.2  ERINEL X E N A Y A R
LAY R

HI1& 5—A RN, 72T TKF b 2 A 1] 3
BN PLFT I 1] ( Bacteroidetes ) | J& &% # [] ( Firmi-
cutes) , LI % 20 4% %5 & '] ( Chloroflexi) #H X%} 3 &
FETHEBH(P<0.05) ; EEKFE L, R HIEE
AR % E  F7 7K G W B (unidentified _ Prevotellace-
ae) AU E R H F P (unidentified_ Ruminococcace-
ae) A% FE #UFT 1 )8 (unidentified _Bacteroides)
T 1 4R S T IR IR R AR 2 B 2 v T Ll

AR (P<0.05) , 1 A %€ 9 B B X 4 5 8 3%
RTIZARH (P<0.05) (B 5-B), XKW FTE
LR N ¥ 1Y W0 598 N A A W 45 A A A
ZS
2.3 ERYFSW

FIH Kruskal-Wals Fk R 5 6 I Bir A3 19 F8 1iE
Yy 38k A DA W) 2 (8] 0 1 0 o B2 25 e R4S Bk
M 22 W R TR Wilcoxon %k A1 AG: 56 A6 -
15 ARAG 0 J & 1k 22 S ) P ) Pl A I Ao 2 15 T
M T R — 53 2 90 5, SR 5 38 & 28 % #0512 A
(LDA) SEBLRE4E , VT4l 25 S W Fh i 52w K/
Hi#5% LDA score, f J5 2 il 22 % ¥ Fh ) LDA {H
OrAAEAR P ol X 2R 1 AR 4 LEfSe 4y
#fr,LDA score>4 ] biomarker 2274 8 4>, H & 6 1]

A TE YK W @ (Prevotella_sp_DIF_CP65) | F

IR EC T Bl (f_Prevotellaceae ) 7 7 1 4H e % & %
YEHT, 1988 H BREE Fl (f_Ruminococcaceae ) | 76 3 #4
i ( g_Flexilinea) | JK % 2% 1 24 ( c_ Anaerolineae ) .
o_Anaerdlineales , %% %5 14 24X ( p_ Chloroflexi) . JK %
28 74 B ( f_Anaerolineaceae ) 7F LI 7 4 it & # H
YER . Bl o R, AR A9 AR PR B 2 T8
B NAY AL,
24 AEEKRENBFEEEATUREY
2R R B AR 9 4K 11 18 B B0 B2 M

A RAG 7 S Y AT I B D RE o b —
RGeS (B 7-A) NI B RS s L (5
SALEE AEYR RS RS T RE | 20 R A R A
RAGEALEE, IR AE PR A5 B AL B 4 A A
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A AN A % E T e 4 S AR B Y B
PR TR A, T A A {5 BALE A
KB APLRGE T N R R ERE R, t—F
X PN DN R T RE SR AT 0 AT, e B o g A%
FOEAL P RGO IR RRIUHAE 35 A1)

—sdlw ghlwl
ghlw3
qhlw4
sdlwl
sdiw3
sdlw2
sdlw4

ghlw2

RELHL (P 7-B) o xF IR 30K 42 B b 47 20
KB 2R A A e 5 B TR A Bk K AL & P AR
2 ey NS B R A W A A DX B R
W AR R AN S A e A W s A A S D7
T A= A I B ) R R 2k 2 B W A T L

B Firmicutes

B Bacteroidetes
B Tenericutes

@ Spirochaetes

B Proteobacteria
O Actinobacteria
@ Kiritimatiellacota
¢ B Chloroflexi

@ Melainabacteria
#-| B Planctomycetes
0 Others

Unweighted Unifrac Distance 0
[FOPPUTOPA TP PP POPP FPPR FPVYPOOA |
0 0.05 0.10 0.15 0.20

T T 1
0.50 0.75 1.00

Relative Abundance in Phylum Level

Unweighted Unifrac Distance : JE AU B ; Relative Abundance in Phylum Level: [ /K43 %F 3 B ; Firmicutes : JEBE B[] ;

e

Bacteroidetes ; #L T 1# ] Tenericutes: JCBE T ] ; Spirochaetes ; Y2 JiE 1A J& ; Proteobacteria 2% J B '] ; Actinobacteria : i £k T ] ;
Chloroflexi: £ %5 T | ] ; Melainabacteria ;: 22 7K Il I | ] ; Planctomycetes : 1% % Bl | ] ; Others : HiAth
3 ET UPGMA E#k
Fig.3 Cluster tree based on UPGMA

R=0.427, P=0.027

251 T

204

15

10

Between qh1'w sdlw

Between: 41 [a] ;R . P:R {8 .P {i, R-value %t F(-1,1)
ZIE L, RAEKRT 0, WA ) 22 5w . &, RAE/NT 0, B4
WS R THR S, Gt A a5 P {EFRR, P<
0.05 F/RGEHHHA WENE,

Between: between groups; R, P:R-value, P-value. R-
value is between (=1, 1), and R-value is greater than 0, in-
dicating significant differences between groups. R-value is less
than O, indicating that the difference within the group is grea-
ter than the difference between the groups. The reliability of
statistical analysis is represented by P-value, and P<0.05

means that the statistics are significant.

4 %318 Anosim 9 #f

Fig.4 Anosim analysis between groups

3 it g
3.1 ARAEKIMEMNBEERKEENIZIT

XA A T B LA R TR 4 S 3 sh
YISk B A AR AN A, A K M RE i S A7 TE 22
5o AR RE IR R 5 iR R E
FEW R SR AT, (5 R U DO R i, A R S A
I, 32 % 20 75 1 0 50 2 AR B e B, 2 SR ) AR E
A, R A A AR R T B A S L AR AT
BRES  ERKAFMERMNZE S FEHE BT
IR E MR S B E T IL R4, &2 T E
B AR RE
32 AREKAENPEEENBTYREY
28 R B 32 M

W5, H12E 20 B § I 7E Hog B Nl &
PRPLFF I T JEREE T, SRS R,
FF B T DA JEEBE B 1] 2 2 I =F 08 B 11 K- RUE W
(i EZL R, Henderson 25 Xk [ AN [H] [ %
XY 742 Sk R A sh W B AR Y X R AR &
B, EAR PR BN R (E RO TR RIS SR 0 I 2 Bl
VI . AW 4R S A NG5 R A — 8, R
BRI AR EE KA AR, HHEREE N
EALY/ ) N N A R
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32 &

Relative Abundance
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Sample Name

1.00

0.75

Relative Abundance
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N
SN
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Q
&7
S

Q
&
&

Others
Kiritimatiellaeota
Cyanobacteria
Fibrobacteres
Proteobacteria
Planctomycetes
Spirochaetes
Tenericutes
Chloroflexi
Firmicutes
Bacteroidetes

O

el
o
S

S

Others .
= Unidentified_Veillonellaceae
= Acetitomgculum
= Saccharofermentans
= Unidentified_Lachnospiraceae
Unidentified_Rikenellaceae
= Succiniclasticum
= Flexilinea
= Unidentified Bacteroides:
= Unidentified_Ruminococcaceae
= Unidentified_Prevotellaceae

o N
S &
S

A ["J/KF phylum level; B J&7K~F genus level;Relative Abundance ; #f %} =F i ; Sample Name ; # i 24 FK ; Others ; HiAth ; Cy-
anobacteria ; 1 %[ ] ; Fibrobacteres ; £ 4 #T- I | ] ; Proteobacteria ; 28 /£ [ '] ; Planctomycetes ; i% % 4 | ] ; Spirochaetes ; ¥ e {47 ;
Tenericutes : JGEE ] ; Chloroflexi; 4% 25 | | ] ; Firmicutes ; J& &% 1 | ; Bacteroidetes ; 0 #T 5 [ ] ; Unidentified _ Veillonellaceae ; &
U H R ERE B ; Unidentified_Lachnospiraceae ; & %5 & M2 5 £} ; Unidentified_Rikenellaceae ; 7 % 5& PR 7 £} ; Succiniclastic-
um ; B2 A2 i ; Unidentified_Bacteroides ; A& % 78 #4#T i J& ; Unidentified_Ruminococcaceae ; & % & /% & B £} ; Unidentified _Pre-

votellaceae ; A& % W H K R E .

s

RNEBHMEMEN

Fig.5 Microbial structure in different groups

N qhlw
B sdlw

I I I 1 | | | I
f Ruminococcaceac [
_Flexilinea

o_Anaerolineales

p_Chloroflexi IR
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Differences of Growth Performance and Rumen Content Microbial
Composition of Homologous Hu Sheep under Different Growing
Environmental Conditions

CHEN Fengmei' CHENG Guangmin'® WANG Ping' WANG Yunzhou' ZHANG Wanming®
HU Shilin'™ XU Xiangting'™ NIU Zhongxiang®
(1. Weifang Ruminant Disease Prevention and Control Engineering Center, Shandong Vocational Animal Science and
Veterinary College, Weifang 261061, China; 2. Haibei Plateau Modern Ecological Animal Husbandry
Science and Technology Experimental Demonstration Park, Haibei 810299, China; 3. College of
Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract; The purpose of this experiment was to investigate the effects of different growing environments on
the growth performance, rumen content microbial composition and biological information of the homologous
Hu sheep. A total of 90 Hu sheep ( male :female=1:8) about 1-year-old with similar genetic background and
the same birth order were selected and randomly divided into two groups. One group with 45 sheep were trans-
ported to a sheep rearing and breeding base in Haiyan, Qinghai province for breeding. Another group with 45
sheep were transported to a sheep rearing and breeding base in Gaomi, Shandong province. They mated in that
year and produced lambs in the next year. Lambs produced from both places were weaned at 75 days of age,
labeled, and used as candidate test subjects. The experiment was divided into two groups, Shandong group
(sdlw group) and Qinghai group ( ghlw group). In accordance with the principle of similar weight, 40 healthy
90-day-old Hu sheep were selected for each group, and randomly divided into 4 rearing stalls ( mixed breeding
between male and female) to start the routine feeding experiment. The pre-test period was 10 days, and the
formal period was 150 days. At the end of the experiment, 4 rams were randomly selected from each group to
be dissected to collect rumen fluid, and 16s RNA technology was used to analyze the differences in bacterial
microflora of two groups and predict the function of Tax4Fun. The results showed as follows: 1) when the di-
etary nutrient bases were similar, the average daily weight gain in sdlw and ghlw groups is significantly differ-
ent (P<0.05), and the difference in feed/gain is significant ( P<0.05). Besides, the observed species index
and Shannon indexe were not significantly different between sdlw and ghlw groups ( P>0.05). 2) According to
the analysis of Unweighted Unifrac distance PCoA, it was found that species in sdlw and ghlw groups were
more similar, and species diversity was different between groups. 3) According to the species analysis, the
dominant species at the level of phylum mainly included Bacteroidetes, Firmicutes and Chloroflex, and the
dominant species at the level of genus were the unidentified_Prevotidae, unidentified Rumenaceae and Bacte-
roides. The dominant species were Prevotella_sp_DIJF_CP65, Rumen_Bacterium_NK4A214 and Prevotella_
Ruminicola. The relative abundance of Chloroflex in sdlw group was significantly higher than that in ghlw
group ( P<0.05). However, the relative abundance of unidentified_Prevotellaceae in the ghlw group was sig-
nificantly higher than that in the sdlw group ( P<0.05), and the relative abundance of unidentified_Rumenace-
ae in the sdlw group was significantly higher than that in the qhlw group (P<0.05). 4) LEfSe analysis re-
vealed that the f_Ruminococcaceae, g_Flexilinea, c_ Anaerolineae, p_Chloroflexi and f_ Anaerolineaceae

played an important role in sdlw group. Prevotella_sp_DIJF_CP65) and f_Prevotellaceae played an important
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role in the ghlw group. 5) Through the analysis of the first-level functions of biological metabolic pathways, it
was found that the gene expression abundance in sdlw group was higher than that in ghlw group in the four bio-
logical metabolic pathways of environmental information processing which were metabolism, cellular proces-
ses, environmental information_processings and unclassified function, and the gene expression abundance in
ghlw group was higher in the aspects of genetic information processing, human disease and organic system. By
analyzing the secondary functional layer, it was found that the gene expression abundance in sdlw group was
significantly higher than that in qhlw group in transcription, aging, carbohydrate metabolism, biosynthesis of
other secondary metabolites, membrane transport, lipid metabolism, cellular community prokaryotes, metabo-
lism of other amino acids, metabolism, cellular processes and signaling, cell motility, cancers, xenobiotics,
biodegradation and metabolism, nervous system, amino acid metabolism, signal transduction, genetic informa-
tion processing. In summary, it was found that in the case of similar dietary nutrient bases, the average daily
weight gain of Hu sheep in ghlw and sdlw groups is significantly different, and the feed/gain is significantly
different; the regional differences can significantly affect the richness and diversity of Hu sheep. Function pre-
diction shows that the biological metabolism pathway gene expression abundance of Hu sheep fed in Shandong
are obviously better than those of Hu sheep fed in Qinghai in transcription, amino acid metabolism, carbohy-
drate metabolism, membrane transport, lipid metabolism, community prokaryote cells, metabolism, cell signa-
ling, cell activity process and biological degradation et al. [ Chinese Journal of Animal Nutrition, 2020, 32
(9) :4230-4241]

Key words: Hu sheep growing environment; growth performance; homologous Hu sheep in different regions;

rumen microflora
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