Ao R MR g F R, 2017, 34(5): 798-807
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2017.05.005

XS SRR L RS, B0 BRI AR50

TaH, w4, F X, TAK, 2RF, HLA,
EEEBE, B &', KER'

(L WL MO 4 I i Pl AR AR B B R A SC 0 %, WL % 3113005 2. [& Mkl Jm A7 1B
FEIF Ry, WL B 3100125 3. NS R4 ARdpRlazsabe, ASEH FEAIE R 010021)

TE: AB TR F A S Artemisia frigida 4 PR £ 3 A & 5 (MBC), # A& 4 & & (MBN) fo ik #h o3 o 5 69 %
W, AAEERAE B AR, KA A KRR EA L7000 COYH0 44740, sz % (LG) A= & & (HG) ik 4k 4 32
Jo i A BARIR £ 4T T MBC, MBN Ao A ahef R R A A A M F AR, SR AV MAERMKBRE G, LIE
MBC, MBN B & o4 Ak ahed ok ik 534 2L S5 AR eg A4 4, m BARFF LI M3 & TERR LS, AR5k
RIEFEETHRAEDBRA T2 MG MM LS TRAEDZH; AGMIELEF MBC, MBN Aok s oF ik £ 5 A A
. AR BAER. &4 22 F(P<0.05) &AM Z % (P<0.01)EA0 X, X3R5 2 Hh MBC 4= MBN 5 ¢ £ %
HE., ANAKLERETASRFIRPHRAD TR, AR TS RAA TR R, B2 AR BT A G R
AR AED TR A At B R R E e, ASRTRGEMEERM T LEREDERGF R, B4EL3

# 35
KR LU, RAYW S, RAYITR; LAPR,; AHBRE;, AF
hESES. S714.3 MERARAERRD: A XEHE . 2095-0756(2017)05-0798-10

Effects of grazing on microbial biomass C, N and respiration

in Artemisia frigida rhizosphere soil

WANG Xinzhao!, HAN Yilin?, LI Mei', WANG Xiaodong', WANG Junyu', MA Yuandan',
Baoyintaogetao’, GAO Yan', ZHANG Rumin'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2.
China National Bamboo Research Center, Hangzhou 310012, Zhejiang, China; 3. College of Life Science, Inner
Mongolia University, Hohhot 010021, Inner Mongolia, China)

Abstract: Ariemisia frigida is a common plant, especially in degraded grasslands, on the Inner Mongolian
steppes. To reveal the effects of grazing disturbance on soil microorganisms of the A. frigida rhizosphere, soil
microbial biomass carbon (MBC), microbial biomass nitrogen (MBN), and basal respiration and correlation
were discussed, by the chloroform fumigation extraction method and the LI-7000 CO/H,O system. Rhizosphere
soil of A. frigida (ARS) and non-rhizosphere soil (NRS) under three grazing intensities, no grazing (CK) plot,
light grazing (LG) plot, heavy grazing (HG) plot, were chosen as experimental sites in the Inner Mongolian
steppes. Results showed that compared with the control group, the soil microbial biomass carbon, nitrogen and
basal respiration after light grazing treatment increased by 22.7%, 45.0%, 17.2%, respectively. These bio-indi-
cators in A. frigida rhizosphere soil were higher than non-rhizosphere soil of A. frigida (P<<0.05). Also, the in-
creasing rate of MBN in rhizosphere and non-rhizosphere soil was higher than that of MBC. In the rhizosphere
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soil of Artemisia frigida, MBC had a positive correlation with organic matter (r = 0.737), total N (r = 0.798),
available N (r = 0.945), and total K (r = 0.697). The MBN had a positive correlation with organic matter (r =
0.906), total N (r = 0.915), available N (r = 0.937), and total K (r = 0.691).The basal respiration had a pos-
itive correlation with organic matter (r = 0.507), total N (r = 0.446), available N (r = 0.805), and total K (r =
0.898). The light grazing treatment can contribute to a increase to microbial biomass and basal respiration rate.
This study provided a theoretical basis for further exploring of ways that A. frigida could help resist grassland
degradation. [Ch, 4 fig. 3 tab. 35 ref.]
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Table 1~ Soil chemical properties under different grazing intensity

+ 15 e HHLE/ R/ T/ 4/ ik itk 1/ TR M/ MR/ H g

N : P

e (g-kg™) (g-kg™) (g-kg™ (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)

W papitt 15.63 + 0.52 B 1.03 + 0.10 B 0.34 + 0.01 B 1.14 = 0.02 B96.12 + 6.74 C 1.17 + 0.04 B21.22 + 0.08 B8.05 + 0.10 A

N
/.A R CH 2011 £ 1.07 A 1.46 £ 0.06 A 0.41 £ 0.03 A 1.20 = 0.01 A141.28 + 3.87 A1.06 = 0.08 B20.86 + 0.22 B7.97 = 0.03 A

M 18.75 £ 0.61 A 1.33 £ 0.02 A 0.40 + 0.02 A 1.14 + 0.02 B108.62 + 2.86 B 1.21 + 0.04 A22.65 + 0.31 A7.77 + 0.04 B

B[ ot 14.20 £ 0.08 ab0.93 + 0.06 b 0.33 + 0.02 ab1.14 + 0.01 b64.62 + 6.29 a 0.37 = 0.04 b 14.03 + 0.08 ¢ 8.43 = 0.04 a
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Figure 1 Soil microbial biomass C changes under different Figure 2 Soil microbial biomass N changes under different
grazing intensity grazing intensity
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Table 2 Ratio change of the soil microbial biomass under different grazing intensity

T st Wy Wy TR W 0051% Wy win/ %
M 135 X iR 1541 + 0.31 A 2.86 + 0.10 B 372 +0.04 B
B B RO 1299 + 044 B 345 +022 A 432+0.14 A
o B RO 13.18 + 041 B 298 +0.11 B 4.06 + 0.22 AB
AR ML 135 X B 13.40 + 0.33 a 2.80 £ 0.17 b 3.65 + 0.08 b
B B O 11.54 £ 0.53 b 334+023 a 447 +0.07 a
i B 9.70 + 0.28 ¢ 2.08 + 0.08 ¢ 3.64 £0.19b
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Figure 3 Soil basal respiration changes under different Figure 4  Soil microbial metabolic quotient changes under

grazing intensity different grazing intensity
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Table 3 Correlative coefficients among microbial biomass, basal respiration rate and soil chemical properties under different grazing

WEY A

a4 £ AR e B eRb ey el e pHME
L7 A
WErA3 BUEwRER 1 0.929%* 0.737*  0.798**  0.945** 0485  -0.664 0.697% -0.344  -0.031
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RG] -0.974%* -0.927%* 0.769*  0.069  -0.266 0568  -0.182  -0.799** -0.130 0.745%
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