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(LA ERFRF AR BB R BT, KHE 300191; 2. H gl KRR B, BV AS R T HE L LR E, P-RHHEHEHOL AT
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i EDIAS S TUIN/RESERIR R PR R RS S R AN 2, R S R AR A A AR B (PLFA) S M AR T
S B4R 1R ISRy 36 B s S A A W R PR S5 AR IE AR AL B O o DS 3R BT S R bt S A W A M i
RN EREE , AHEREMTIEREVASE T FRE T EME YA YRR S BN T 166.6~703.5 mg kg™ Z[A], ffd¥4:
YRASENT 30.34~92.15 mg-kg™ Z ], HoA DUIN/RETERIR B E YA Bk BS0m , REFRFIRZ, FLIRE F R R N &
Ko BUREAFT, DUMREFSE IR R4 355 A A ke R 3 (KT BRI o, e R4S B SR TC B 3548 4k . PLFA 2347
SR BN, WIS R R A Y BRE PLFAs A2 SRt 5, 3000 28 F PLFA A= WbRicBEIR e IiRR , 3F L) B A6 IR
[T ER AN S EEM AR TR 3 , A B i R 2/3 24, o TUIN/REEERIR HIEMAEY S BRFE , HERA L0 PLFA &
HHiAF] 27.3 nmol - g, REFFHFRITE FRAT R FARIR KRR FERSARMT , SRR SRR IR TR 5 5 PLFA & RHS 8 28 5 T
Wi, FPRRRIIR S RN H RER AR RS 25 BUCR B SR R 4 2 [C M40 P8 PLFAs/5 22 FCR 41 B PLFAs(GP
PLFAs/GN PLFAs) i {H & 3 F#AIK, TBR T 58 FRAT SRR, 4B PLFAS/ELE PLFAs HEN B T8 PLFAs 805/ Hr =B, iUBcn
AN SR AT B U R S = A, H AN B AR B R TR T, AT, SRR
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Analysis of Microbial Biomass C, N and Soil Microbial Community Structure of Stipa Steppes Using PLFA at
Grazing and Fenced in Inner Mongolia , China

ZHAO Shuai', ZHANG Jing—ni', LAI Xin', YANG Dian-lin", ZHAO Jian—ning', LI Gang', ZOU Yu-kun*

(1.Agro—Environmental Protection Institute,Ministry of Agriculture,Tianjin 300191,China; 2.Pratacultural College, Gansu Agricultural Uni—

versity, Key Laboratory of Grassland Ecosystem Ministry of Education, Sino—U.S. Centers for Grazing land Ecosystem Sustainability, Lanzhou
730070, China)

Abstract: Soil microbial biomass and community structure were analyzed by using chloroform—fumigation extraction and phospholipid fatty
acid(PLFA ) methods, based on 3 different Stipe types(Stipa baicalensis meadow steppe, Stipa grandis typical steppe, and Stipa krylovii typi—
cal steppe) in Hulunbeier in Inner Mongolia. The results showed that there were significant differences in soil microbial biomass and commu—
nity structure at grazing and fenced steppes inside and outside fence. Soil microbial biomass carbon, nitrogen content ranged from 166.6 mg-

kg™ to 703.5 mg-kg™, 30.34 mg-kg™ to 92.15 mg-kg™, respectively. The analysis of Chloroform—fumigation extraction showed that the micro—
bial biomass at Stipa baicalensis meadow steppe was largest, followed by Stipa grandis typical steppe, and the lowest was at Stipa krylovii typ—
ical steppe. The microbial biomass at the fenced plots in Stipa baicalensis meadow steppe and Stipa grandis typical steppe was significantly
lower than that at the grazing plots, and there was no difference in Stipa krylovii typical steppe. The results of PLFAs displayed that Siipa

communities in Inner Mongolia showed abundant species and quantity in soil microbial communities. Total 28 PLFAs biomarkers were detect—
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ed in the soil samples, with saturated fatty acids and branched fatty acids accounting for 2/3, Stipa baicalensis meadow steppe had the highest

content of fatty acid, being 27.3 nmol - g™'. The bacteria PLFAs and total PLFAs in the fenced plots were much higher than those at the grazing

plots. The changes of fungi PLFAs varied with different grassland types. Grazing decreased significantly the ratio of gram—positive bacteria
PLFAs/gram—negative bacterium PLFAs(GP PLFAs /GN PLFAs) and remarkably increased the ratio of bacterial PLFAs/fungi PLFAs except
at Stipa krylovii typical steppe. Principal component analysis(PCA) indicated that soil microbial community structure was influenced by dif—

ferent regimes of grassland utilization, grazing > exclosure. Correlation analysis of soil PLFAs content and soil nutrients showed that there ex—

isted highly agreement between chloroform—fumigation extraction and phospholipid fatty acid(PLFA) methods, and soil microbial biomass

had significant correlation with soil organic matter, total phospholipids and ammonium nitrogen.

Keywords: Stipa Steppes in Inner Mongolia; grazing and fenced; soil microbe; community structure; PLFAs

DUAn/R%EL 3 (Stipa baicalensis ) B I R (Sti-
pa grandis ) BL R F1 58 (& 3 (Stipa krylovii ) B R 2 BR
STV ol B R DX 0 9 PR X A AR RS, R
SRR R EE R WA BB A R A B
FydAr, FBT BA T+ EENESAL, HTFZAN
EHNTIAMKARSHAF A, SEEASKES,
R RS ER R FR RN EEM T, C 2B ™
HARMAR, BRI URE AR, HE
B R B SR AR, HIERUEYIVE R R
BRIy, BRI F AR SRR,
YR, RS TN A YE M, t i T 1
A SN IS MR 52 7T F AR,
Tl + AU 2 F MR R AR R, R I
IR M REPEAN I E B AR

VAR , 7 BB 33 A A ) SRR )
MR EZ, FEEDTHRBOT HEMEYX RA
B34 SR (T RE 2R B 3B A W Y B S A
AR, HBR %2 RAGRNFRIESE.
PCR-DGGE J% Biolog "7, {H AN B8 %E & 43T A R
YRR E Y B (E B, BEPRNE W2 (phospholipid
fatty acids, PLFAs ) J2& {5 {04 ) 40 M RS 18 22 2 43, %
PR R R AR e A W A A e A, DR M e R v
PLFA (7R 0] S et A -3 B0RH . A pA T R4
YR SWEEEW, R BRI ERYE 4 1386
HEYIREE SR — R R . AT SEFERT LA s
B, ATRTRIEERE b SRS LR YRR,
AR 12 N A T WA 2E T P o T BB
3 B AR I — B E R UL B BT
A A= Wy R ) 2 e B - 48 o B A9 10 2 3 A SR
TIPS Z 128 R I, BRSO S B A SR
T R U W A Y B R T S5 A Y
AT, #E— R R R R A RGN AR T IR
LML, A P 58 T B P T 4 FEUR PR SR A B R 4
AREEE L,

| RS

1.1 ARRERSHIEE

WFFEH X A Sty AR DL R B S b A N 47°20700”
~50°50'30",E 115°31'00"~121°34'30", i TN ZE & H
JEZRALER , K TE 650~750 m 22 [A], JB 154 KK R
S, AEFEIK 250~400 mm, 5 R EE ) PG AL B , 5F 1
-3~1 C, 5K BN 2~7 5, b P KRB
WEE ,FHRE 3.0~4.6 ms™; LAY 80~120 d, Hh
i L RS+ SRS £

I BT U AR T DU RS 2 B R R AT
5 B ORI 3 FRAT 55 B S A0 B R 30 BT . 73 I e PR 31
IH T I % DI, K A B, B R A A1 B R AR R
BE AW, DUIREF B R SF B A 5T
A SRR I A R3S T 2001 4F 6 H iR AR
X, A~ FEAR R TR A2 380 hm?, BB PS4, RIS
Hb B R, TR AR DUR R SE, DU R &
FEFBES R 4.4 R hm™ KSR FEBUBUE
F10 2.9 R -hm? FEREFFEIFERAE R 2.1 B
*-hm?, HWEBPEMH. SEMEARFILINER 1T
7, Forp DUIURBESPREVE A AR 58 7, 287 DUINZR
HFE. EE (Leymus chinensis ) . 2% 12§ ( Filifolium
sibicum ) . H 5% ( Carex pediformis )% ; Kt FHEEA
T 43 Fh, FEAREF. FE. KE(Agropyron
cristatum) . REFRTE (Cleistogenes squarrosa), VAEL
(Koeleria cristata) % ; 7o FREF FHEVE A MY 38 Ff, &
B FLIRET S RERR T B UK B BLHRRIE Sk (Serratu—
ra komarovii ) Y35 (Artemisia frigida )%
1.2 REmFRE

2009 4F 7 H P RITEMY A KIEZEHT R, 7
B—MEHAN, TERAEETHRE AL, F
FAELIRIR S UL 40 8, BERFE A, F
HEH 5 cm B 145, B 0~20 em 3, 558 40 4y
TRHRAE T, ERRRM L EARY, R M5
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PR 1 kg ARG B S0 = AR F-70 CREAR
TRIKFE -
1.3 WEFHE
1.3.1 T 3ERATR A 7l

TSRS LR B, Hofth - ek
A HERR AW AR E™S, AR 42
R B R FHE IR - ndE R EL R
FIBRER | = RIS RSB PT e ek s TSI
BRSSPI (ks TERESASER
MR- SEBETOL R, MESRIE 2.
1.3.2 HEMAEYA YRR RNE

TIEBAEY A YRR BRI E RS EZE 0.5
mol - L™ K,S0, #2 B y2:1%; % A Multi N/C3100TOC/TN
(Jena,German) Z3#74% Multi N/ C 3100 H 343 #14X
(Jena , German )T & $&BOR 7 198k . Ao
1.3.3 43 PLFA JllE

BUH ST 8.0 g T AT -4, F ] Blight/Dy-
er W3E i A5 - BE- AR IR % v R IR B R BUE AR
SRR B RIBEIR IR TR , K15 B B AR AR
WiERH RRIL, SRJ5 R HP6890-HP5973 RIS AH (il
B ER R (GC-MS ) 23 A g I 107 R A ZE AL, 6
Wrh FHRARF T  BERE S 7E 50 CLREF 1 min, Z 5
L 12 °Cemin™ fJ3#EF-F] 180 °C, {7 2 min JFLL 6
°C-min~ FHEZRFF] 220 °C, =8 2 min 5L 15 C-
min™ I ZRTFZ] 240 °C, 4£4F 1 min J5 LA 15 °C - min™

3 R R BRI 260 °C, HAF4F 15 min,
SAREIE S Bk 2 6] B9 EHAR B 280 °C, AR
A (1 mLemin™) fEES, BEEACRATH FHE
(ED 7=, BFREE N 70 eV, PLFA BEMHARYE BT
FrRUEEEFIE A B AHCHRIE ™, DLUE -+ Jube s D iR
B N T E BTHE
L4 HiE4biE
A SCORIEE R FHBCN BEE T Mgk . F 535
#r (principal component analysis, PCA ) . #5543 HT 555
L8, MR~ Microsoft Excel 2003 %
SPSS16.0 itk i

2 GHRESH

21 MBSEENEEHFERLIEREVEDE
. E\EH

PSR T T 3 B IR - A W A W BB Y B
F 166.6~703.5 mg-kg™ Z [0 (3 3), MEMEYER
FENT 30.3~92.2 mg kg ZIH, FEBBEMHT,
ANRIZRAIE b+ A Y A Bk . R ARR,
SRR, DUINREN PR R A WA Y &
R BIFEMR T 47.0% .22.8% ; KA 3551 360
YRR RS ANEIRT 25.6%.19.6%, T 52 I
e NV GR LR oW e L MTNER s G|
EYBRRFET 13.9%, "W HERm T HEMEY USRS
FEFE A E, HAMEIRFENE— 6

® 1 RNEHERER
Table 1 General conditions of sample plots

WH ﬂﬂpﬂiﬁ%ﬁﬁ iﬁ%ﬁ)ﬁ? ﬁﬁﬁ%ﬁﬁ
S. baicalensis steppe S. grandis steppe S. krylovii steppe
2% Longitude E 119°40'15" E 119°17'45" E 117°58'53"
25 Latitude N 48°29'35” N 48°25'30" N 48°11'29”
##4R Elevation(m) 732 723 595
4E[% KB Precipitation(mm) 318.5+47.5 293.9+73.1 272.6+85.9
FEHSR Annual temperature(°C) -2.3+0.8 -1.7+0.8 -0.5+0.8

R2 HESEAEARGHFER RERELER

Table 2 Basic properties in Stipa steppes soils at grazing and fenced in Inner Mongolia

DUIM/REFFEEE S, baicalensis steppe

KEFFHEIR S. grandis steppe TLERETFEIE S. krylovii steppe

T H Item
FEl#2 fenced THAX grazing FEl#2 fenced THHK grazing IR fenced THAX grazing
AHLE Organic matter/g-kg™ 35.79+0.79 33.17£1.35 21.57+0.18 18.16+0.44 17.81+0.21 15.47+0.15
25, Total-N/g kg™ 1.88+0.02 2.12+0.01 1.16+0.01 0.88+0.01 1.57+0.01 1.30+0.01
4> Total P/g-kg™ 0.30+0.00 0.29+0.00 0.21+0.01 0.15+0.00 0.23+0.00 0.21+0.00
AR NHi/mg kg™ 14.11+0.25 13.61+0.09 15.84+0.22 10.19+0.20 8.99+0.29 15.27+0.25
HAE NOs/mg kg™ 5.49+0.25 2.36+0.04 1.95+0.02 3.67+0.19 2.98+0.16 3.65+0.14
HAHE Available P/mg kg™ 4.46+0.05 3.99+0.03 3.42+0.07 2.46+0.07 4.38+0.06 4.29+0.13
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B, BER s 2 ST A E A SR U R
AR A TS S RE AN B, T S BOZ DUI/R &
FEE KA FEE 0~20 cm + 25 M AY
& C.N R BERML. R PR Ay E
B BEDL, rUMAEYAEYE CNBLIRA S
E(BIEARIIH ).

DUINIR & 25 F0 R4 2 B TR AR 1 - S A
A Wy BeRi A S Ak A R > (I PR
7.3%.15.8% , 1 1 Wy BB Us /D 47.0%.22.8% ) , Tii
A= P (SMB-C/SOC.) HL FRIA B b 2051 T I 42.8%
11.7%, B 1A% H 3B W A W Bk e T R R
TIEHUTAY T B R, SRS R E
B TR AT W o R AT o e ER AT 5 B SR SO
T L R T 7.0%, 7P=A 3 fhas B i i R AT
AEJE 70 AT P H R HUHUE HIEA MUK, Tt
YRR EA BEAAL, BT LURBUR A R T R
22 M SBEENREHFERIIEREDHESE
¥ PLFA 347

S BT, NS 4 PR R gt
KU 28 Ff PLFA A= Wipnic BEAR AR ER (B 1), 50#7
RS ER P B PLFA Fi28 &&=
B, S SR AR S RFRR B

HE T BRAE MIAmic 25 B LA SR AR B BR AT ST A A
MR N AN B B 23 A, IR EH
KRB ITBR o T AN [RIAE b 574G 00 2] LI G J7 R 18 : 20
(6,9)t, FEXT S BB MEN 5%, o B gD
R M al5:0.16:0.i16:0, HIBR S ERK) 6% L) L,
15:0.16:107¢.i17:0.17:0.18: 19t 10Me18:0 25 ig
iR & Btk , B 2% , HAMR IR & BN 28T
1.5%(F 4,/ 1),

WroRRM, DUI/REF PRI LMY & BRE
&, B 3EA) PLFA & &35% T 27.27 nmol ¢,
FEF AN T8 B R FARR PG OB AR5
JF2RRL+ A M) PLFA Rk A siAr, H A8
f) PLFA B3 Bk, OB R BE RIS R + e
YA FIEL R PLFA 8, 2 PLFA S E21K
FYIHE PLFA &8, T H R AMG - 3EE an s
PLFA FIFLE PLFA B2 R B B 5 FIR R
AR LY, DUBNIR ST SR 5 AR T 48.7%.72.7% , K
FFEEBEF A BIART 26.8%.44.0%, 35 AT SEEE M|
RANE BERL 21.3%, BT BET(FES),

SIATRT N, S [ 2700 SR AR b A LA At
e > [ PP E RN BA 4 B PLFA & & L (GP/GN)£%
AHIE, &8RRI S > R A B

RI3 MESELARLGHFERLIRBENENER BEE
Table 3 Microbial soil biomass C and N on Siipa steppes soils at grazing and fenced in Inner Mongolia

DUHN/REFSERLJE S. baicalensis steppe

KEFER S. grandis steppe TLERETSEER S. krylovii steppe

I H Item
IR fenced TR grazing FEl#2 fenced THAX grazing FEI#% fenced THAX grazing
TR Y E R SMB-C/mg kg™ 703.5+38.8 a 373.1£25.5 b 224.0+£7.2 a 166.6+5.2 b 186.0£14.1 a 185.0£10.9 a
WY YR A SMB-N/mg kg™ 92.2+6.0 a 71.1£55b 38.2+1.7 a 30.7£39 b 30.3t13 a 34.6:2.0 b
(SMB-C/SOC)/% 34 £0.2 a 1.9+0.1 b 1.79+0.1 a 1.6£0.05 b 1.8+0.1 b 2.06+0.1 a

I R — R R R A R B FREAR R R R 2 57 B (P<0.01), T,

Note: Different letters above settlements of the same grassland mean significant difference at 0. 01 level. The same below.

R4 HESELARLHFER T EBAERERRER R HLIL5)
Table 4 PLFAs and their proportions(% ) of Stipa steppes soils at grazing and fenced in Inner Mongolia

JUM/RETFFEEIR S. baicalensis steppe

KEFFHFE S. grandis steppe TEICETFEE S. krylovii steppe

BRARIEMIAR PLFAs

FEI#% fenced THHK grazing FEl#2 fenced THHK grazing %2 fenced THAX grazing
BHE R TR i 6 4 4 4 3 4
Saturated fatty acids (%) 21.48+2.16 38.03+10.30 19.36+2.62 46.97+7.51 23.65+5.69 34.45+3.13
A A 5 6 4 4 5 5
Monounsaturated fatty acids (%) 26.85+2.46 24.66+10.28 18.47+3.67 21.35+3.99 5.07+1.38 8.29+4.31
L IRITR A 1 1 1 1 1 1
Poiyunsaturated fatty acids (%) 2.58+0.47 0.53+0.30 3.12+0.62 1.56+£0.47 3.84+2.01 477217
SR AR AB 9 8 9 10 8 8
Branched fatty acids (%) 45.15+9.86 33.02+8.80 59.03+2.78 28.71+6.09 67.51+12.04 52.52+12.02
TP keRRITRR N 1 2 0 1 1 0
Cyclo fatty acids (%) 3.95+1.17 3.74+1.62 0.00+0.00 1.40+0.29 0.36+0.09 0.00+0.00
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Figure 1 Soil microbial PLFA profiles of Stipa steppes at grazing and fenced in Inner Mongolia

(A:Stipa baicalensis B:Stipa grandis C.: Stipa krylovii)

WEFH L RAMRE & &, W BT T 3 4
B+ 3 GP/GN HEH B TR, RIPAANFRRE
AR NN E R BE, RS FERAE,
THEPEXRHEAEEERK. AE5EEKY
PLFA HHAT 8.46~17.76 ZJ8], WHN/RAFSFELER .
KRS R B BORE 1 S o TR AR, AT
SRR 5 2 AR (A2 5 FT7R ) o

2.3 & PLFA £ 94

SRy — 2 AR R B RS A SR R EVR 4
M2 5, WP CBOR LA 2544 T N 58 iy 1 56 B T - 80
HEYIBEIRIR RS HEAT E i (B 2)» S55R%
B, RRIALEAE PC I BB T I B 2R 56
—F B4 (PC1)X} PLFA 4728 5 F) TRk 4 63.8%,
WERK, 5 = F M5 (PC2) X & PLFA $E 4 7
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RS HESEEAREHFER TS ARRTER KR 947 (nmol - g )
Table 5 Analyse of PLFAs in Stipa steppes soils at grazing and fenced in Inner Mongolia(nmol - g™*)

DUIN/REFSEHEIR S. baicalensis steppe
PLFA

KEFFEE S. grandis steppe FLIRETSEEIR S. krylovii steppe

I fenced T4 grazing IR fenced T grazing I fenced JIHK grazing
4 Bacteria 23.77£3.74 a 12.20+3.54 b 12.45+0.95 a 9.11£1.21b 8.27+0.31 a 6.51+0.80 b
22 R GP 13.56+2.39 a 5.19£1.29 b 8.80+1.83 a 3.59+0.28 b 6.99+0.52 a 3.58+0.70 b
#22 [REA M4 R GN 8.33+1.13 a 5.25£1.71 a 3.49+042 a 4.67+1.08 a 1.11£0.18 b 2.91+£0.24 a
H Fungi 2.82+0.28 a 0.77£047 b 1.41+£0.50 a 0.79+0.26 b 0.59+0.15 a 0.54+0.22 a
THERES Actinomycete 0.68+£0.34 a 0.94+0.34 a 0.67+0.13 a 0.56+0.36 a 0.58+0.34 0.29+0.19 a
GP/GN 1.63+0.27 1.01+0.14 2.53+0.14 0.79+0.15 6.43+1.41 1.23+0.23
ZHE/E R Bacteria/Fungi 8.46+1.37 17.76+4.76 9.37+2.36 12.06+2.19 14.70+3.79 12.85+2.99
Y S PLFA 27.27+4.12 a 13.91+4.32 b 14.53+£1.43 a 10.46+1.80 b 9.44+0.72 a 7.34£1.03 b
L AT WA, % PR 7 0 2 AR [ b 3
Lor o RS (LR AL, (LA R — B 7 - S R
S P R T O T AR S /RS 5 2 R 4t
05F 38 S M M e R AR B R R, T R 3
S . FOEF S B SR YA P RAOIRIT . PLFA J4bT
g 0 ], OB B 2R + 4 PLFA BIEAR. BF5
S | S et EFH, BRI RRAR IR 4B 2B \GP .GN R ik +
osp BAHF I S ) R S e BT AR B AR
AR LR PLFA 4347 7 B A 0 BB 20k 2 IR AT AR 3 ) —
“1of , ' ‘ SO, NS G R AT R Y A R B
10 05 00 03 10 B U S R S A
PC1(64.76%)

B2 BESEEAREHFER
TIEBE AR AR ER AR E R S 5T
Figure 2 Principal component analysis of PLFAs structure in Stipa

steppes soils at grazing and fenced in Inner Mongolia
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0.051X5+0.325X,, HHILFTLIF H, PC1 AR, PC2
R AR A 7 2R GBCpoRn BRI ) X 4t 2 B i
SR A YR VA A5 A O B T AR B BRI RS AL T K T
Wb 3, Hir 15:0.a15:0.116:0 £ (045 — 85— F S
Borsse, FEARME, 5 1(PC1) E /ST 1IEH
H,16:107c.al7:0,18: 109t 154388, BAMCRER
FEHLAODLISERE; T 16:0.16:105t,17: 0 S /Y,
YRSV, TR 16:0.16:105t.17: 0 2 HCHURE HIHY
RIFBAHE
2.4 &HE PLFA 51EFSHEXED T

o G B ZE I S M S A W & 5 PLFA

X & B B PLFA 5 3858 73 347 M S 143
WrEH(FE4), 15 PLFA & 405 B GP i
PLFA 5 +3EF YL & P EEFEME, THER
PLFAs 4 T4 . 55 22 PG FH 14 40 B8 R0 2 22 FC B MR 4 TR 7Y
PLFAs 5 HAHKFRIR S| Tk B R (P<0.01),
AT RO FAE X IR B E AL SR, U E
ATRT VRPN B HE ) SRR A £ M a5 , Rl 7EX
—Hh X A Rk B Bt R ) - A W B AR
KR EEFFHEER ., MXOEREER, & HH
PLFA 5#5F BEIEMHRX,

3 iFig

MAEYIE Y EFRIEE BN A YRS (RERETEIF
M EFR A AR . TEARPR T, AFZEAE
J R B3RS AE R 2 SR AR P AR
Bl & B B A, B R AR A R oA 7 7 o
WA, PA_EPIAN T TH3 255 M A [F) R S 2 7 1 386
HEYIEYIER RSB MR TIET , 4 % B ik
WT R e, A ARG, X2
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Table 4 Correlation between soil PLFAs content and soil nutrients

WH LR 2R 2B ESA ﬁﬁ%ziﬁ WA BUEMAEYER BUEMEYERR
Organic matter Total N Total P NH:-N NO;-N Available P SMB-C SMB-N
Jit PLFAs Total PLFAs 0.81%** 0.46 0.65%* 0.28 055* 0.26 0.90** 0.83**
405 PLFA Bacteria PLFAs 0.82%* 0.47 0.66** 0.28 0.56* 0.27 0.91%* 0.84**
H# PLFAs Fungi PLFAs 0.67** 0.28 0.51* 0.31 0.61%* 0.23 0.84** 0.72%*
2% [ PH AN T PLFAs GP PLFAs 0.62%* 0.37 0.62%* 0.24 0.45 0.41 0.78%* 0.65%*
B2 [CRH M B PLFAs GN PLFAs 0.80%* 0.35 0.47* 0.32 0.58* 0.01 0.82%* 0.81%*

T * FORBEMR(P0.05), ** FoRBBEMHK(P<0.01),

Note: * indicated significant correlation(P<0.05 ), ** indicates highly significant correlation( P<0.01).
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