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BMAEFER . CFTBEBEMNENEREESH
IR RETIESh
WERE B4 BTE XER X A

E4RI A W T
CHAt AR b R 7 B, Hol 8 S sl R 920 % 22 730070)

LU T EE

i B, AR FRE AFERMEL T ERYEG AT IR, KX G E BT RS F oAt b
FERCERZGE S, RERF LAY (2] A EEAREBSFTFE 12 R, AR
A8 & R EF PCR B A M M4 F1E(7 A) A (12 A) T8 § 484515 W5 B2 (SCFA) ik
A A AL oM BRFE A EEE SCFARELS MAMABEENWEZELZ,
LRE BGEAETRBREFLHBE RBRKEZW(A/P) 255 TEE(P<0.05), ESCFA
KELVE AFNREZFREE(P>0.05); 54 SCFA T & bl 54 L L, CER WA £ A F R 53
T EF(P<0.05), TR EEFEF S TAF(P<0.05),F TRILE EE LAFRELZFRE
F(P>0.05), MAEEFT T, RBFEBHMAEN P X EHE T KA (Ruminococcus flavefa-
ciens) .8 & J& B 3 ¥ ( Ruminococcus albus) | = 3% 34 B 22 Ik A H ( Fibrobacter succinogenes) 7% 4t
% T BRJNTA ( Butyrivibrio fibrisolvens) "% i % % B #F @ ( Ruminobacter amylophilus) 5 /= ¥ = &
( Methanogenic bacteria) ¥ A8 5 F E AR F R H 5 T A F(P<0.05), MRS EW, TEHK
BEXREBERAMAER, ARREEGERBERAMTEEEIMIF EMX(P<0.01),2
BAEELEOERARE FEHBANA FAETRINE S FRAMSEE, RBRKEL 7
KB LRATAATEEZRE HAME(P<0.05), TERKREL 6 Fri AW AT EELRH
MEM(P>0.05), W TL, BAE LB R MAYABLTEL SCFA RAERNGELGEEN R £
F, XA ZARAUHE TR R AT A S eE Wy @R AR AR, PR R AR
F 7 e K B TR AR AR A AR E

KW B F A A BEE B SCFA A K b B4R F
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N ESRIPEE T ZREARN N 2 A g B
R B35 Ny 1Y EEEHLE], 15 30 P 1> 1K Be 198 3 1
T AR B SR L A3 N o B R AR AT AR AR Y Tz R
1 B RR AT R AR
Gyl A s )8 329 i A I O & 2%
HEMENY, RAashP@EEh&fa KeEE
/IR R NN NG N SE i SR S S A
297 000 i, LEIE H vk A WX £ 4R B AT I
PRI ™) KR 4l 0 B 7 R TR K A T 4
Ry £ YR 5 ik TR [ A4 B89 B 3K TE ( Ruminococcus
flavefaciens) . 11 10, 9% H BR B ( Ruminococcus al-
bus) . 7= 35 A BR 22 MK ¥T B ( Fibrobacter succino-
genes) | GBI AE T FRINTA | - 2F 4 2 R A 147
BB TR A A [ LS TS AT 4 T R 9N B ( Butyrivibrio
fibrisolvens) 1 Vg V€ ¥y & B T & ( Ruminobacter
amylophilus) ] Jig i B fift 7 451070 980 1 P i A
FE R AR DB HEE B, B
TR HAARFRAECK, 98 B A 30% ~80% ,
TR SR B B S e, 2 s R b i A
S B S R et 2 i 2 e A s

¥ #% 8 W7 2 ( short-chain fatty acid, SCFA) 5
s YiE B S5 UL 8 B R 2 A 5 %)
MG AR, T X 5% 43 1Y A R O™ AR R =
SCFA, H AR A 2& SCFA X I 4 3 ) A4 BRAE FAR
[F] , SCFA J& A ML B 7e 8 H b R W) 257,
[FIEF, AT DA B PR e — > BRAR A R PR 2R 5%, AT
R —~ PRG3R s AR TR
AWV R B ) SCRA i B R E Y IR E A
T AR R  OR VNTR (T IR 5 T R R
F R 45 X S iR AR E H i EE A &
R NERFNT IR , 29 i SCFA 19 95% ™), BF5Y
R I AP A R Z A P 598 SCFA
YURGARDE ™ S HRT, BT X 4 2 AN W) 2= 45 9 1 ik
AW R RS BE S SCFA Wk B BLAE A AT i DL GE
A WY 2B R AR F 0 A B M sh A
TR TR A TR N e L T b o R R G B
AR LA KA =9 W h SCFA R JE Fifi 2
W A sh AR R, AR B AR
BF V2R An I B SCFA MW A=Y i i
KOHH AERRAE 3 1T A 5840 5 O X AN ) 275 3
b 25 78 1 1) 3 W BIL A 5 4 L S Al

1 #MR5FZE
1.1 REHYERFEMRE

FEH A WG AG MG ET ks 23 %
(ME 3 300 m) [l —H P EREREC 1 B2 (21 H
W) B K (35.12+1.43) kg JMHIE . H
SRR B BG4 B 12 L, A0 e 7 (I
Z)R12 H (%) REMB R ER, EFEH
HHE  FER H R R A R A
I RAL AR R AR T W, B A O ST 2 A HE S B Y
WA GE T TR YR ORAE 3 0] SE 0 %5 80 CIRAF
1.2 KB H*E
1.2.1  J4%FI4 H SCFA el E

FIH 5 HE(GC—-2010 plus ) “AH €0, 1% 0 & 974
B SCFA ¥, Whr b 2—-Z R TR (2EB) , a4
. AT-FFAP(50 mX0.32 mmx0.25 um) & 44
R AR TR IR E 60 CTHERE 1 min, DU
5 C/minft 2 115 C, AEE, LA 15 C/min F+
180 C, Kl #3 6 260 C , #HFE IR E250 C
1.2.2 J&3 B sl A O v 1 U

FIFH RARZE{F 2 X 40 DNA $2 B 77 & ( DP-
328) FEMUH S I8 B W E Y S DNAL I 1% A9 3
ORI PR VIS T DNA 52 48 M A 4li B | FH R ol i
43 96 )6 i ( Therm Nano Drop — 2000 ) £ ]
0D, I 1H

PLJRE A ) DNA S B4, % B ™ H e 1
( Methanogenic bacteria) . 25 [ 5 [ B ( AL 3574 41
YE T RN TR AN VE IR S AT TR ) |2 4 I i (O
TEHATR 22 ARAT VR | B (0 B RO A 1 (800 1 BR )
PEATAH X J A58, A NCBI BLAST (www.
ncbi.nih. gov/BLAST ) 18 5 #f 16S rRNA J¥ 41,
K H Primers AR TR SRS IV (R 1) 51 H
LAY TERARAEE S, UHERINZ, 5]
Y55 % Muyze %7 BFSE J5 v, F 2O €
PCR 1% ( ABI QuantStudio—6) Ml & ff 2 ) 2 {4088 '
BREA BRI IR 22 AR AT T L 1 R K B TE R
JoR ' FT TR  £F 4T IR B RN H e TR T A X 28
J&, PCR JZ Jii f& & 20 pL: 2 x SuperReal PreMix
Plus 10 pL, b Fii#F5#450.6 wL, Bitil wL,50x
Rox Reference Dye 0.4 pL,ddH,0 7.4 pL, JZ [
240,95 THIAEPELS min;95 TASPE 10 5,60 Cil
k32 s, 3t 40 MEIR



2 # WSS AR R Ve TR A T T L R U 1 e B AR S A 1193
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Table 1 Primer sequences of microorganisms
5 7 N WK E HH 5145
. Sl pgmp  THRE RS
Primer sequences Amplification Gene
Items L Tm/C
(5'—=3") length/bp sequence No.
Y Bacteria F.CCTACGGGAGGCAGCAG 60 181 «
- R:TTACCGCGGCTGCTGG
o8 E R :
A@E H BR A _ F: TATCTTAGTGGCGGACGGGT 60 157 MT356193.1
Ruminococcus flavefaciens R: TCTAATCAGACGCGAGCCCA
: FATR 22 AR FT TR F.GATGAGCTT T ATT
BB ART I : GATGAGCTTGCGTCCG 60 110 EU606019.1
Fibrobacter succinogenes R.:ATTCCCTACTGCTGCCTCC
Joi B BRI F. TTAA TGAACT
F!éﬁ.: EBENE :GGGC CCCCTGAACTGC 60 114 X85008.1
Ruminococcus albus R. TCGCCACTGATGTTCCTCCT
ﬂ%“ PNl == ] B .
g ﬁ.ﬂa’jﬁ; B AT . F.:GGGGACAACACCTGGAAACG 60 194 Y15992.1
Ruminobacter amylophilus R:CTTGGTAGGCCGTTACCCCA
5 4T U A T .
e ’.E.T%J.[& i F:CCTGACTAAGAAGCACCGGC 60 107 V411671
Butyrivibrio fibrisolvens R:GTAAAACCGCCTACGCTCCC
7 BE A F: TCTGTACGGGTTGTGAGAGCA 60 106 KP752401.1

Methanogenic bacteria

R:CGCGATTTCTCACATTGCGG

* FN AR KL FH (168 IRNA JFH1)

* indicated that the bacterium was the steward gene sequence (the 16S rRNA sequence) .

1.3 HEZRITHW

IR BOHE F H Excel 2010 #E17 83 SR )5 %
JH SPSS 21.0 347581153, Bdli P (E +
PRUE2EA TN . SCFA Y B e Lo A9 A5 ok 7 A A
L6 B TR 3R O 22 4 BT, B B RH X 2 B R A
27ALCE AN M R SCFA ¥R BE 5 1 A= W IX £ Al
X} 9% P #E 47 Spearman A 5& M43

2 GBREHW
2.1 FREBERE A FIES SCFA RE R LLFIHM
EER

M52 AT, %2 4 SCFA #3555 T e %
(P<0.05) , Hri ZRENRKREEAS TR ERT
% 2= ( P<0.05) , i Hiflh SCFA ¥k EAERE 420 i
%225 (P>0.05) ;4 SCEA FT (& Ho 09143 #r % 30,
STRILHIFER BT EZER(P>0.05) %%
LR NIR L) b 2 i TR 2 (P<0.05) 2R T
fig S TR SRR R H ) e 3 TR $ (P<
0.05), BELIR/ IR E R THEZS(P<0.05)
22 HAFEFBATEEREVEHZTENIE
g&R

FH P LT R A T VS 2R R R R

AR B 255 (P<0.05) , B0 1 A
BRUA 7SR HATR 22 AT A | R 1 BRI | B UE By
Je AT TR RN 7 R S TR A R N B R TR
(P<0.05) ; B 22983 5 026 W B R v 28 €08 7 BR A
FEBE FATR 22 IRAT T I £ 4 TR 9N B 22 (4] 6 4 o
W5 3 (P<0.05) , 1 A R B Bk | g e
H IR B BRI RN 7™ R ot TR 2 TR 0 285 8 2 S AN B 3
(P>0.05) ;7% 2988 8 ol 2 0 v 1 b o (008 8 BR A
F7 5% FA TR 22 RFF A1 AH X 25 B 22 7 1B 3 (P<
0.05) , 1M 1 (498 B BK A | VB UE M I B AT T8 L I AT 4t
TR BA ™ F e B 22 ) A X 2% 22 7 AN B 3
(P>0.05),
23 HWAEFE. LFTHEBE SCFAREEHFH
ZEHEXES

M2 4 [ %0, 6 f SCFA ¥ J¥ 2 [0 47 16 A1 5%
P H A 2 AR S SR Rk 2 2 R
I (P<0.05) 1M L5 5 T MWk FE 22 A ik 25 11
K (P<0.01) AHICHE R BT KT 0.900; R Z, 5+
TRE SR, IR M B 2 3 IE A Kk (P<
0.01) , A5 R EIITE 0.950 LA | Hidh TR 5 HiAth
5 it SCFA ki 22 [A] TG 2 A0 M (P>0.05)



1194

W

R S

x2

B FEE SCFA RERLLHIRMEL R

Table 2 Determination results of SCFA concentration and ratio in rumen of Tibetan sheep

i H Items

%2> Warm season

%2 Cool season

W Concentration/ ( mmol/L)

R Acetic acid
N TR Propionic acid

5 TR Isobutyric acid

T2 Butanoic acid

5 %R Isovaleric acid

J%.i% Pentanoic acid

BT NE TR Total SCFAs

He 5 Proportion/ %
L% Acetic acid
N2 Propionic acid

5T Isobutyric acid

T'H& Butanoic acid

S 2 Isovaleric acid

J%. 1% Pentanoic acid
LIR/TNIR A/P

15.470 5+2.115 3°
9.982 5+0.667 8"
0.965 3+0.022 3°
5.535 1£0.365 0
1.880 1+0.055 2
4.264 5+0.121 6

40.099 1+5.134 5°

21.438 7£6.130 7°
11.447 7+1.163 3°

3.807 3+0.490 5
20.485 4+0.620 6
12.832 8+2.191 2°
29.988 0+4.006 0

1.848 7+0.362 8"

38.001 1x4.015 7°
11.939 7+1.003 8°
0.807 3+0.023 1°
5.535 8+0.682 2
1.443 2+0.030 3
3.280 8+0.102 2°
57.066 9+9.960 3°

44.029 0+6.335 4°
17.041 9+2.085 9°
2.022 6+0.275 8"
15.557 0+0.721 9°
6.696 8+1.426 0"
14.652 2+7.244 2°
2.580 2+0.096 9°

[FAT B8R B AR A R F B TR 2 5 5 # (P<0.05) , BFERFREFALE (P>0.05),

In the same row, values with different letter superscripts mean significant difference ( P<0.05), while with no letter super-

scripts mean no significant difference ( P>0.05).

" BEZE Warm season
" ¥Z Cool season

10 Da

AN FE Relative density
oo
=1

Cb Da ¢y, Cb Da ¢y,

Rf Fs Ra Ram Bf MB

Rf. % 008 1 BRB Ruminococcus flavefaciens; Fs; 7= 3%
FHARR 22 ARFT W Fibrobacter succinogenes;Ra: {05 & BRH
Ruminococcus albus; Ram ; Fg J& ¥} J& B ¥ B Ruminobacter
amylophilus ; Bf : V& 1 4 T ER 9N B Butyrivibrio fibrisolvens;
MB 7= H $i % Methanogenic bacteria,

] — B, AN 2= bR A NG 5 B 3R0R 26 5 3
(P<0.05) ; RZ , ZZFARE (P>0.05) , [F—ZF45 AR
FPRTEA R RS TR R 22 53 3% (P<0.05) ;s R Z, %2 5+
A3 (P>0.05) , For the same strain, different small letters
marked in different seasons mean significant differences ( P<
0.05); on the contrary, the difference was not significant
(P>0.05). In the same season, different capital letters
marked on different strains mean significant differences ( P<
0.05); on the contrary, the difference was not significant
(P>0.05).

B1 B RFEAFEBEMENENEENETN
Fig.1 Relative density changes of rumen microorganisms in

warm and cold season of Tibetan sheep

H & 5 FI M1, SCFA Y& i 5 o A= ¥y o 7 A %t
B AR AR A O Horh Rk S v R
S BR A A X % R S A W 3 IE A O (P<0.01) , A
KRBOKT 0.950, 57 BEHIMR 22 AR FT 17 W& TE #y
o BRI A AR T RN | 7 H BE T AR X 9 B
B F ML (P<0.01) ; NIRHKEZ 5 H O
S BK T AH X% R S A R 2 EAH G (P<0.01) , A
KFRZBK T 0.900, 5 7 5% H1 R 22 IR AT B8 AH X 2%
R 3 U O (P<0.01) 5 5 )R R ik 32
500 8 BRTE AR X 85 R S AR 3 BRORE O (P<
0.01) , X REITE 0.950 L b 5B R
WP 5 1 (008 1 BR B A X R 3 A O (P<
0.05) , MK REIHE 0.850 I L, K2, TR,
SR R VR S A K AT R
SIER | F e TR RH X B R 2 R IR M K (P <
0.05) . J34b, NBRWE 5 8 (08 15 BR 1A | Vg e M
o BT UE A AR T R INEE | 7 B B AR X B
ZEITC R EA N (P>0.05) M TIRKES 6
PP i 2E P oA RE X 8 BE ¥ 0 W R G (P>
0.05) .
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Table 4 Correlation analysis of rumen SCFA concentration in warm and cold seasons of Tibetan sheep

WiH % [5]i%d 2T TR SR iz
Items Acetic acid Propionic acid Isobutyric acid Butanoic acid Isovaleric acid  Pentanoic acid
LR Acetic acid 0.787 -0.983 ™ -0.433 -0.966 -0.983 ™
TR Propionic acid 0.787 -0.757 0.206 -0.870" -0.848"
5 TR Isobutyric acid -0.983 ™ -0.757 0.465 0.979™ 0.983 ™
T2 Butanoic acid -0.433 0.206 0.465 0.274 0.336
5 HR Tsovaleric acid -0.966 -0.870" 0.979™ 0.274 0.989
J¥. 2 Pentanoic acid -0.983 ™ -0.848" 0.983 ™ 0.336 0.989 *

s FIRAE 0.01 K LA BEFISE (B , + FRTE 0.05 K LB EA RO o T &I,

*% mean significantly correlated at the 0.01 level (both sides), * mean significantly correlated at the 0.05 level ( both

sides). The same as below.

x5
Table 5

BABFECEHEE SCFA RESHENEBENEENHEXSHT

Correlation analysis of rumen SCFA concentration and microbial flora relative density in

warm and cold seasons of Tibetan sheep

HEME FRBE AR ERERA I VE by VT2 -
i PR SRFI Rk MERE TR e
Methanogenic
Items Ruminococcus  Fibrobacter =~ Ruminococcus  Ruminobacter — Butyrivibrio ]
flavefaciens succinogenes albus amylophilus fibrisolvens bacteria
L% Acetic acid 0.968 ™ -0.941" 0.793 -0.820" -0.985™ -0.946 "
TR Propionic acid 0.795 -0.943 " 0.944 ™ -0.317 -0.791 -0.763
ST 2 Tsobutyric acid -0.986 " 0.915" -0.798 0.787 0.997 ™ 0.936 ™
TF& Butanoic acid —-0.401 0.105 0.136 0.801 0.424 0.351
SR Isovaleric acid -0.982 0.967" -0.893" 0.663 0.986™ 0.932™
JY&2 Pentanoic acid -0.978™ 0.959 " -0.852" 0.718 0.990 ** 0.911"

3 % 18
3.1 BWEBFE . SFHEE SCFA RETLHHE
SCFA e J& I i i B e 07 X5 e T o6
SR, R A R R S ) R
SRS R H SCFA kBRI 2% S FER T
TR 22 5 (B P PEBE R A 4E) , R BUR B UEY
VRN EC ] AN R], Be 52 9 SCFA ¥ JEE 2
W FEAR B b AR S B E T IR N TR
WL TS, TR REREEREE A
R B RE 5 AR AR oK s L a
K, R B A A R AR B TR R IR A, AT ™ 2
R A A AR L T R RV, R N EF e i
R AR ROHR EE PR, 0 M 2T AR fiE 7 S 35 4, O TR e e
A I AE B 50 R Y SR, 7 SR T S e T
i R A AR S AR 7 G S 2R, L e

SEREmTOR, Hit, BERE SRS THL
R B FRAR™ . 45 Fh SCFA FiF o He i) i 7 49
i, BELS TR LGl fEmE B F T E LR %
Z5 TR LA W 3 e T 2R i T R ML A SCFA L
B 2= s TR 3R, ioh, SR/ TN IRTEYS
Z R ERTHES, X SHEKE IR R —5,
TEAR B O P a5 PR KL G & B,
PEVRIRA g S TH PR E W, 485 &
B, CMREW R T, MRS R/ NRIA .
SCFA ¥ /0 15 & BE ) 28 hn 2 —', SCFA
AR 0% ~80% M fe &, Hidh , 2R A
FRFN T 2 s SCFA My FEE AL, 5 SCFA /) 95%,
SR AR A B AR KOG A 5T
LR ER I E h O N TR VR B B TR 2
AR5 9804 o R IR B V8 2R L T A OGSl I R
Fit (¥ BB, RBE @A BE = A HACR, E
E 1 e = R A GRS el S B AT S s
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K BRI B LR W) X A — E B2 B 7K B
Jr RN ORI RS e F 8 QR B
19 TR 2 5 2 Z= 1 35 B 20 SCFA e 1 35 5
THA 2 AR TV 0 AR T A 2 2k
BT H SARE SR — 8GR E SRS R
B, Al g T s 22 S S A AN [ 1 A
32 WMAFE LFTHEENMEYVEREELTL
FHIE

Sy At 5 B NI LR Y B
A1 d IR E I L SR T R R A
WNIE R T 9 B AR W X R IFE W o8 3, 2E 1 ik
B — A X RS E BT B RS R AR ) A A
AT RO A = RS Gl T A A S
AU 4 1590 18 M Wi 5 4 B B A EE 2R, b
SV E AR X R A P, B RAE
AN TR S AN TR R T AN 2 R B A R
PCRFIEAT 7% S BL, 0 15 SRR B0 RE Sk 35 72 R
H AR A, 3 B[R] 2= 008 B I A AN TR BF T
T AR 1 B A R A AR A T B 3 R, 43 Bl
B R E RR B R B BRI B R 224K
FFEE . IR g B oA R e T, g
AR By A 1 7 A TR e, 3 3T IR R AR b, O
AT IELOR Y (B 1 PR Fr IR H  =<or
Ji KR 18 1 B O kL 25 B B AR T AR
AR R Y B R T R P R R Bk
B BRI 22 ARAT R 6 B R e TR
HAFR ™ F e i VA AT 4T R TR B R X 5 8
W= 5 m T F, aTRE S IR F AR 8K,
BOriE I8 £ & 5y R A e R RS YA
XK, R B MEY A KRS R IR R E R AT 4
R0 G A [R) Ik £ 2 O ik T Y R0 A 3
I, RERE 188 1B oA Wy B (3t B 22 ) 1 1 110 40 i
Yoot R BUCRVE SRIRY) A M T R LT 4 i R
i RN, 0] AR A [ AT 4 R — 3L
BAT 37 26 0 0 1 = 77 B 3 R 22 AR AT T L B R BR
FRAGE 5 JBE 1 2 W0k 2 v T 25, R 1B BRI AN
KRR VR 2 RN Y AR R —
B, AP R E MY R R
BRER 7= 5% B TR 22 AR T T 19 AR X 9 B2 22 St W 3%
177 A E0R8 18 BRI TR b R B AT I U AT A TR G
BRI 7 R g T A Xk 8 22 5 N 3, A5 4k G
SEU B STAE R—B0 3A  ARRE  BE  R
I W T A 7 TR e R X o 2 e AN

5IRE T AR A5 R — K, W, SR
ok 208 PR BRI 4R 40 S 7= R e Tl A AR
DL AR R  SCFA YR BE 3R A5 48 43 52 e 1
AR R 2R KR R DRI, X S0 9 O TR
B REHEA TS A BT 4 R 3 ) A R BIL AR
T Sy 2l 40 1) ) 3 A SR 2%
3.3 HBEESB SCFA KESHMEYEHEZEEN
P

i 'H SCFA WK 5 e 4 sh W) Jd B 8 7 DL K
B A Z B AFFE R % VIR G & 38 1 X 3% 40 1Y
AL W™ A2 KR i) SCFA, HAN R #P2 SCFA Xif
K3 A BRAE FHASTA] 98 S oA W 02 A ALY i
FEIR B b R T By, H T i — 3 o g At
WEER R A . 98 E ™ B3R 22 AT T/ A B 0
964 5 PR PR o A 2 R R AR S TR N IR F R
M A R B ERE N R ELR Y O, B
K98 B AT ER R E R 22 IR FF TR L B R BRI
HoA A TR 55 ™ AR BE IR L SR HI R Fh 2 N R
A= ] =, B T ER R Y B & )
TR LRMF R, L /D8 H CEEMALR™
A K B, AR I S SRR AN TR VR JE 5 7 5k
FATR 22 PR FF DA AR O %% B 5 I 3 TR G, R vk B
55000 B BR DA AR O % R I S IE R DG 16 B
098 ' BR B AR S O TR 7 A Y B R TR R
R4 208  BE R L 45 ) BT SCFA, b 31
A 3 X R R B 4R B (THI) v S 1L 2 40 B B
(AR B 5% K B, 7= BR B IR 22 R AT B8 AH X 2% B 5
R R A, 5 OMRIIE R IEHE, fiEs
ARG Z5 R — 3, J5 B HARE 45 KA I, o] fe bl
HE BEMA,HEE LA BT ORA, %
fif 21 A 2 5 R TR R B (0 B N SR B T
MATITA E FR e T 26, 3 1 R e 09 7 15 D3 b
Yang 25T 45 R, B B 5 R B H R 24
PRAT TR A X 25 B 5t W 35 IE AH G, 5 AR IR 90 45 R
—5,

4 % i

W% % 2208 B U E YR RE S B 5 SCFA YR A7
TEI 2 VE 22 s i — 20 A OG0 A 2 B, SCFA Ik
JE 5 R 2 B 22 IR FE AR — 5 AR G, X A B AR
LA T fl 77 J8C 2 2 10 X % 4 2 14 IO P T
YR EEAE T, 0 5% 25 SR 0 s = 7 b & e K
o o G IR O I H PRI S5
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Interaction between Rumen Microbial Density and Short Chain Fatty Acid
Concentration in Tibetan Sheep during Warm and Cold Seasons

SHI Hao SHA Yuzhu WEI Hong LYU Weibing WEN Yuliang LIU Xiu”
LUO Yuzhu WANG lJiging LI Shaobin HU lJiang

( Gansu Key Laboratory of Herbivore Biotechnology, College of Animal Science and Technology, Gansu
Agricultural University, Lanzhou 730070, China)

Abstract; The adaptation mechanism of Tibetan sheep to the severe nutrient deficiency in the cold season was
analyzed in view of the production reality of the serious imbalance of nutrient supply in the warm season and
the cold season. In this study, twelve one full year of life ( plus or minus 1 months) health of grazing sheep e-
wes were selected, using gas chromatograph and fluorescence quantitative PCR, respectively detected the ru-
men short chain fatty acid ( SCFA) concentration and microbial flora density of Tibetan sheep in warm ( July)
and cold ( December) season, and analyzed the interaction relationship between rumen SCFA concentration
and microbial flora density. The results showed that the concentration and ratio of acetic acid and propionic acid
in the rumen of Tibetan sheep in the cold season were significantly higher than those in the warm season ( P<
0.05) , while the other SCFA concentrations were not significantly different between the warm season and the
cold season ( P>0.05). By analyzing the proportion of various SCFA, it was found that the proportion of ace-
tic acid was significantly higher in the cold season than in the warm season ( P<0.05) , the proportion of butyr-
ic acid was significantly higher in the warm season than in the cold season ( P<0.05), and the proportion of
isobutyric acid was not significantly different between the warm season and the cold season ( P>0.05). As the
season change, the relative density of Ruminococcus flavefaciens, Ruminococcus albus, Fibrobacter succino-
genes, Butyrivibrio fibrisolvens, Ruminobacter amylophilus and Methanogenic bacteria were significantly high-
er in the warm season than the cold season ( P<0.05). Correlation analysis showed that the concentration of
acetic acid and the relative density of Ruminococcus flavefaciens, the concentration of propionic acid and the
relative density of Ruminococcus albus had a significant positive correlation ( P<0.01), the concentration of
acetic acid and the relative density of Ruminococcus albus, Ruminobacter amylophilus, Butyrivibrio fibrisolvens
and methanogenic bacteria had a significant negative correlation ( P<0.05) , butyric acid concentration and 6
kinds of microorganism strains relative density had no significant correlation ( P>0.05). Therefore, the interac-
tion between the rumen microflora density of Tibetan sheep and the concentration of SCFA is significantly dif-
ferent, and this interaction mechanism may play an important role in the adaptation of Tibetan sheep to warm
and cold seasons. The research results will provide references for the development of Tibetan sheep industry and
the protection and utilization of germplasm resources. [ Chinese Journal of Animal Nutrition, 2021, 33(2) .
1191-1200 ]
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