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Abstract: To understand the response mechanism of soil microbial biomass in the rhizosphere soil of Artemisia
frigida, we measured the functional diversity of Artemisia frigida rhizosphere (ARS) and non-rhizosphere soil
(NRS) microbial community under three levels (no, light and heavy) of manipulative grazing conditions using
the Biolog EcoPlate analysis. Results showed that with different grazing intensities, the soil microbial population
of ARS was significantly greater than NRS (P << 0.05) with bacteria playing a dominant role in all soil micro-
bial species accounting for 88%—-97%. The average well color development (AWCD), directly reflecting micro-
bial activity and functional diversity, increased over time; whereas, AWCD for the two soil types significantly

changed (P << 0.05) along with increased grazing intensity such that: LG-ARS > c¢k-ARS > ck-NRS > LG-
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NRS > HG-ARS > HG-NRS. The Simpson, Shannon-Wiener, richness, and McIntosh indexes of ck-ARS were
all higher (P <<0.05)than HG-NRS, and for ARS, population density and diversity of microbial communities
were higher (P << 0.05) than NRS. The PCA was used to obtain two principal components related to soil mi-
crobial biomass utilization and that explained separately 52.1% (PC1) and 17.2% (PC2). The carbon car-
boxylic and amino acid play a major role in the separation of principal components. Thus, A. frigida growth
could increase diversity of the soil microbial community, weaken grazing disturbances, improve the soil micro-
ecology, and prevent degradation of the grasslands. [Ch, 3 fig. 3 tab. 39 ref. ]
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FERBRRBAEAR R B AR RO+, 1E e EAEARBR 18 (NRS), SR ARG B AR PR AR 2 211 1) 13 AE
R ERPR 1 (ARS) o &N /NXCRE R HHER G TE— B iz P T4, A/ DX S U
BORAE 2 RPASRAR R — /X 2 0y - FE o 45 R AT 3 1 8RAS, Al S2i0 s . BRI 2 i, ]
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/N 3 2280 (LSD) Z H LA (P<<0.05) o SR AU 3R 07 22 43 i (two-way ANOVA) 43 A1 1 38 x5 4 4k 2
ZIAAHEAE W20, A SPSS 16.0 47 3 85 43 B

2 HR 54

21 AEMBERETLEDSUFERNETL
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Table 1~ Soil chemical properties under different grazing intensity

4% e H WL/ 2R/ W/ A/ Tl it R/ TR/ LR/ H
Bt (g-kg™) (g-kg™) (g-kg™ (g-kg™) (mg-kg™)  (mg-kg’)  (mg-kg™) .

\/\%ﬁﬁ‘ﬂ‘ﬁ 15.63+0.52 B 1.03+0.10 B 0.34+0.01 B 1.14+0.02 B 96.12+6.74 C 1.17+0.04 B 21.22+0.08 B 8.05+0.10 A
=R
;;gi}-_]}{ﬁﬁ(%{ 20.11£1.07 A 1.46+0.06 A 0.41+0.03 A 1.20+0.01 A 141.28+3.87 A 1.06+0.08 B 20.86+0.22 B 7.97+0.03 A
IR

ENERIES 18.75+0.61 A 1.33+0.02 A 0.40+0.02 A 1.14+0.02 B 108.62+2.86 B 1.21+0.04 A 22.65+0.31 A 7.77+0.04 B

A 4 il (dfi=2) 31.744 0.293 0.010 0.008 3263.014 0.033 5.387 0.124
IR AL (dfi=12) 3.550 0.029 0.003 0.002 137.298 0.022 0.307 0.024
¥ 5 Ak X 1 14.20+0.08 ab 0.93+0.06 b 0.33+0.02 ab  1.14+0.01 b 64.626.29 a 0.37+0.04 b 14.03x0.08 ¢~ 8.43+0.04 a

R 1 5% 5 ek 12.75+0.83 b 1.02+0.10 ab 0.31+0.01 b~ 1.19+0.04 a  73.45+2.03 a 0.58+0.08 a 15.52+0.10 b  8.14+0.02 ¢
W 15.79+0.86 a 1.11£0.04 a 0.36+0.02 a  1.13£0.02b  72.37+3.68 a 0.65+0.15 a 16.11+0.04 a  8.31x0.09 b

ZH 18] (dfi=2) 13.871 0.050 0.012 0.006 139.222 0.129 6.913 0.129
o N (df=12) 2.874 0.030 0.002 0.004 114.456 0.061 0.034 0.020
sl P. F. * ok ns ns e 3k ] ok
P. F 3k * ok * e ns N ok

P. FxF, ok * * ns sk ns sk *
UL B X R T I (E AR HE R (n=6) . ARFE LSD U5 (P<0.05), ARAKS FH IR EHRIr RN ZES B EH, ARG
FREFRRV AR AR ER LY 22 5 A, FOO RIERBI R  F, ORI R s FxF, Sy A 5 OO 32 BLAE
. * P<0.05; ** Jy P<0.01; *** Jy P<<0.001; ns JAEFH.
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Table 2 Effect of soil microbial on the ability to utilize six types carbon source under different grazing intensity (96 h)

B &t 4k 7 M AR EAES RaWk i 1 B 2
- X 0.250 £ 0.023 A 0.133 £ 0.012 B 0.103 = 0.010 B 0.072 = 0.007 B 0.046 = 0.004 B 0.047 = 0.004 B
—_— 12 3 T 0.240 + 0.016 A 0.192 + 0.012 A 0.133 £ 0.009 A 0.085 + 0.006 A 0.089 + 0.006 A 0.039 = 0.003 C

o 0.102 = 0.019 B 0.107 + 0.01 9 C 0.065 + 0.013 C 0.090 + 0.016 A 0.009 = 0.002 C 0.064 + 0.011 A
S 4N (dfi=2) 0.082 0.023 0.014 9.628x10™ 0.019 0.002
KW AN (df=15) 0.005 0.003 0.001 0.001 2.089x10™* 5.153x10™*
% A PUPI 0.238 £ 0.026 a 0.010 £ 0.011 b 0.115 £ 0.013 a 0.066 + 0.007 b  0.038 + 0.004 b  0.008 + 0.001 b
B 1 R BE RO 0.075 £ 0.014 b 0.149 £ 0.025 a 0.088 + 0.016 b 0.107 = 0.018 a  0.037 = 0.006 ¢  0.033 = 0.006 a
A 0.017 £ 0.002 ¢ 0.050 + 0.004 ¢ 0.031 = 0.003 ¢ 0.035 £ 0.003 ¢ 0.044 = 0.003 a 0.008 + 0.001 b
28] (dfi=2) 0.158 0.030 0.022 0.016 1.758x10* 0.002
- N (df=15) 0.003 0.003 0.002 0.001 2.391x10* 1.403x10™
ok ok sk ok ok sk
KR i ok ok ok ok ok sk
’ ok ok ok ok ok

P: FxF,

ns

25 FTEMAVBEEIIGSHEEERS N

i AR R R 30, v AR B A AR PR - R Wi 4 P £ B 2E B AR (3% 3) . Shannon 5 $CFN
T VR FH =5 & B 48 BOR WL AR A D B T Th e 2 AR, /D BRI A R A E I s i PR 3 R
Rk 2 Higds), FIRIEEGE R 2 R R PR 381 Simpson $5 4808 & & TIER SR FR, RV
RS D R LR B S OO LR R R RS2 5 LG-ARS F1 HG-ARS 1 Mcln-
tosh 8% 8 2 = T LG-NRS fil HG-NRS, il LG-ARS F1 HG-ARS 1 8 A 2R E R E 5, Wi F
FHREFE ¥ s B OHUS Mclntosh 15 80 AIR, @ W3 J32 Tk 0 2 R AU 1 38 Bl 2 0 Pl 286 3 8 B8 AR itk 905 ) ]
TR

®3 AREMPEET LEMEMFEDRESHIEIFHLLER (96 h)

Table 3 Functional diversity indices for soil microbial community under different grazing intensity (96 h)

+ R hb 3 Shannon & %k Simpson 8% Meclntosh $5 %% FEERE
A5 40 papilss 3.248 + 0.005 A 0.958 + 0.000 A 0.133 £ 0.012 A 25.60 £ 1.52 A
¥ s MR PR
{; = TR 3.104 = 0.007 B 0.948 + 0.000 B 0.178 = 0.011 B 22.60 = 0.89 B
213
R 2.839 £ 0.033 C 0.931 + 0.002 C 0.115 £ 0.020 A 16.60 = 1.14 C
AR S 2l 8] (dfi=2) 9.129x10* 0.002 0.011 210
K LN (df=15) 1.899x10~ 9.829x10° 0.002 17.6
- POt 2.894 + 0.021 a 0.932 + 0.001 a 0.147 £ 0.015 a 20.20 £ 0.84 a
B
Til_’j:% LY E 2.841 £ 0.025 b 0.928 + 0.001 b 0.131 £ 0.021 a 17.00 £ 1.41 b
N £
Tk 2.595 + 0.046 ¢ 0.903 + 0.003 ¢ 0.058 = 0.004 b 9.00 + 0.00 ¢
28] (df,=2) 0.254 0.003 0.023 332.8
o 20N (df=15) 0.013 4.858x10~ 0.003 10.8
= P. F, ®3% ®3% sk E
P

P. F,
P. FxF,

w3k

]

w3k

]

ek

ek

sk

*
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R CHCRE S 3G I 3 A LTSS o e BRSO R Bl 3 e 2SR T AR A P AR o KR AR i
F g WA A, AL . RS | SRR, AR RS R A5 R
AL, BHOE BIERA NI . 2. 2. 2. B A . SUSCE ARG i, 48 pH H MR
[FIEF, AFTRIE K Ve SRR FIE A ML . R . B A . RO N AR A SR A e T AR R,
1M 0 pH {2 K TARR PR (P<0.05), ¥ A K EEW A R0 T @ BOR B0, BRSO 58
Yegh, Algeem FARENAEY R, BE . R SHRBIE ™, BRI AR ZE B T ik R S 1 1R 1
SrBceE®, AR P AL A A G I AR R W R B ERPEY B, R - pH A [R)E3S n
2 A ICER R AP AT R A
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P PR T AER PR 38R s, (AR E A KA 3R E W B 7E iU s B3 T e, IF BT
HCBCIRBE T, Y AR PR Y B0 2 TR R (B 1) o R 8 1 A= K BB BRI o H e )
PR, R IERUE YRR SR AR B, 3K AT BB e T AR RS B R A T R A K R
UFGI R o Vo B B W BR B I IR OO A 3 5, L ) ) A R A U 8 IR AT s e AR P, R GA Y
MR LT E NIRRT RE% o T R E WA T i AR KRB RA R AEAE R S, £ & T R
RETRIR . J3oh, Yo B 2Emak o R A MR sh R & . HABSC R Pk . i AE R
TTRE I WA R T, B SRV T M A 5w 4 ) 5, ISR A R A AR I SR AL T IR SO

grazing intensity
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filto Yo i RAFAE KON TSRV E W PRt T R A9 AR A PR DL R B A, T AR B S AR ok
TSI H H o] AR IR D AN RE R & B0H . AWESERY] . RIERUEY B 5% s A TRA
WYIRER, 2 BB N TR W R AR X RS g 1) A A PR LA SR 2 8 1 R 37 03, AR o 3581
Hah, H-EHEYEEES.
3.3 MBMRERERTEMEDHZEIESHERRN

AR5 K T Biolog-ECO i A3z AR XS A 52 ity 8 55 Jir AN ] ik 30 J32 1 ¥ 76 AR B AR AR B L 38 A= 0 2
REZFEVESEAT THESY, 45 R BRTUBUGE TIERUE DTG R . 4 Rl W) 2 R 48 B Bk IR R 1T RE ) 1 B 2
TR, SEGEYREE SIREZ ARV T B AT AR IS 2 HCHOSUE T R B 2 AR, R AT B A AR
T RGP R O, N2 R G s S AT R AR S R IR, U T A, il R
A EBE O, TS ) S W S M SR YR ZAEE . 24T, 2 AESIE R BRI A A LR R
R B 14 A2 A B W 35 A8 TSR W R A SR S I RE AR i Y AR XS SRl DU R B
SHRRAETCRC A EI AN B 55 3 FOR R R 5 0T R Y IR 2 R AT RO, R BUBUS T
AP ACHE PR, (ELDRE ZARVESE R s X5 O8O 30T A M eI i DM G 0 S A S REAR L,
1717 1 da - S 0 W A ARG P iy, R AR PR A X B A 5 o AN [) P i R RI 1 o 2% 0 25 2 A
B PR BREG I, DUIR B 258 R SR Dy n AR T RE Y 5, B i O, HR VLV S5 o S I R
5 PN FEIAE B A F AU E W IE I . R BRI BIE AL R IR S A E R E 25 . IO, A
HRBR T A W) Z R A BE S R T ks, b B A ) R B B s, AT A ik A R ) o ) R e

AW KB AR TBCHCR BE A BT v e AR B - S I i 1 B IR T RE ) S T RE A M S R v
TAMRER L3, ERr MR X IRV B ORUS ¥ S R PR S AR AR PR L2 N B, H AR
JE W 25 B, RIR IS BE R ZE R IR AE 70 7 Pl s SR T, ARl 28 B0 25 o 1P ) T80 532 Wil 2B 0 1Y
B VS, JC AR AR % 3 P 2 e s 1) AR B e R R IS R B TR 2Kl VR 2 AR R 430 0 ) 3 B A
53, o B S R B 8 R R R A RO O AR BR - S AR AR PR LR W) 22 R 25 R S AR A
WA R 50 ) BB, FEY I8 T Y FIAR 2R 20 W) S - SRV E W A KR BRI R SRR 4R A TR
R ) ) R 95 D FOAR 2R G W Al 2 A o3 25 AR KT, SR AR A 2 TR0 i) - S A W 16 P S B RS A T R
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PIRETE AN ), O H A SR Wy B 7% 25 A0 7 AR Bn RO AR AR B [ 1) 22 53 KT [ b ] 1) 22 5, A
AR B AR AR B 98 1 5T AN G A R V8 D) B 2 AR PE AP AE B RO TR] o A PR A5 70 77 5 158 2 i A [ A ) AR B
SAEMRBRIAE Y A E AT SR B A B, KI5 Stipa bungeana, 521 VK& A gropyron mongolicum, H
B Glycyrrhiza uralensis 55 6 ity PE UL S5 AH P AR B 3 002E W ok 2 v FAEAR B L1 . 0 55 R B
X AR PR E DR . TER IR R | B IR T 28 70 KR i 235 A% LR ol R 30 e T XA [ 1 252 A AR L A2
b, EARPR 13U E U ACEHE PR B35 e T AR PR 13

4 b
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RE LAFAEAN RIREE A 22 57 o W HEAR PR L S BUAE Wi | AQHE P BRIEUR I BE 0 A 2 B 200 v TR AR
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