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1.1 HARXER

A FAMKAE N 52 a8 2 AR A R 40 [ X B AR
NI L5 (42°55'N, 120°41'E) , {EAERALAN AR
T-HABPLRIE I . ST XA T N5 BB IX R 8,
JE T T BRI A, PR 5.8~6.4C, AR
BIREKE 343~451 mm (70%EHTHE) , FHRHE
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(£110~15d) . BFFX IR AR BV ey 2Rl E v
Fov [EEYD B, BT SRR AFN EIE S 52,
RANFEM KA R TR . TIEZ AL, 2
R, AMEL, RSS2, ML e
(Pennisetum centrasiaticum)  K&F& T . (Cleistogenes
squarrosac)~ WF T (Lespedeza davurica) « 35 & (Artemisia
scoparia) ~ 9333 (Chenopodium acuminatume) « ¥
Bt (Setarria viridis) « & B (Salsola collina) R
F, B 5—9 AWK,
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T 2014 FEYIE BRI KRR ERRLE7, KA
BENLIX H vt o7, JLiE 6 MEENXH. B— X4k
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AN K0 PR 53 500 D AN SR+ XTI (NO+HCKOD AN &+ K e
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AL ERIEIIRE Y, T4 5 4] (2014—2017

) PURE (CONH,),) ARIEX AT — R
W, BEMEN 10 gm’. TR EMANX
(10 mx10 m), KFrRIRE (TR E T 46%)2 174 ¢
TMRE 10 LK, T 55 a8 2 AW s A i 2 X ) g
S B EK . KB EIGAE 11 ARIT, SRA
—IE—IR, XEIFA R EN 4 cm.

EREAS 10 mx10 m /pX, BEHLIEE—4 1 mx2 m
BET7, RIS N2 AN 1 mx1 mANEETT, 2 RIEN
TR A A A P R RN 5 o B N A 35 5 R
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RZ 1, e LIERCEY R T L B )
R RMgm, TR —A AT PR & .
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Jei BARR ZRAZ N 23 SR N 878 X - SR IP I R0l 2B 0 R i
LI R I 25 BRI D0 P IR R P4 BT A S A AR LA 25 B
TR R A AR T R R G s SR s U A% R R
# L 5 om,  JETEEEANIT TR IR A .
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SRR 5 o BF UM AE B[R] A R T 08:00—11:00, &
I PNXWE 1k, I 6 MEE, B 6 )
TEAE N EH PR o Sy T 36 G o4 6T 458 P R ) ik v
N, GEBERN, W TS SS 3 REEE 4 REEAT. e
BI—K, W& TSP Y BT BR, DAV RR i b
WP DTmk, T A A R IR R B8 ] T BE S AE AR R
AV RIS B (v AR A 0 5 T TR 3L 5Bk . R, SRA
HiE it (10 cm #R%F) A TDR /K20 EAC (20 em #R4H)
53 BRI 5 10 em Ab =353 5 1 20 om PR 5 13580 5 3k
ATI5E o FEARIF (R) K Ry 5 R, WA TIE .

76 R VLIIE] (2017 £ 5—9 A) , HAKRAEED
TRERAE XA AT 5 SEURE (B4R 2.5 cm, RE
10cm) , RERAEN HErE. NTIER LR
BHEE, o2 mm 67, 4 CHRAF, RS ER-IRIRIE
SXof - B A A T A
1.4 HuEALIE

izH SPSS 17.0 HAATEHR G b, RAZ R ZE
TiEMHIR TR Kbe. NIELL e IR a] f HAz HAE
FAX Ron Ry RSN SR FH 2R [R5 5 5 R B[] VA 43 BT
R, SR W2 RIAHOGSC R . H Origin 9.0 HAFAER

2 HZRES

2.1 FRAETHIESEMLE

YRR KRR E AR 2 IR . 1R
EWHEMFENEL (B 1D B2 AR, Bt
TR AT BE R (P>0.05) o B2 NRTHE,
KEEThiE 1 IRIENE 3% (P<0.05) , RIE|EEREK T+
HERFE 7% (P<0.001) o ZUTHE. BN EIRT 135810
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Note: NO+CK, no nitrogen + control; NO+CKB, no nitrogen + burning; NO+CKC, no nitrogen + clipping; N10+CK, N addition + control; N10+CKB, N addition +

burning; N10+CKC, N addition + clipping. Same as below.
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Seasonal dynamics of soil temperature and moisture under different treatments
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Fig.2 Seasonal dynamics of soil respiration, and its components under different treatments
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RMARERMM T 17%, R BEWM T 42% (P<0.001) ,
ERAERZMRIE R, (P>0.05) o KBEXT R, 052 540
(P>0.05) , {Hff R, BEFELT 13% (P<0.001) , R
T 25%(P<0.01) o X 5 Z BEAK R~ R, R, (P<0.001),
R FBME 5 B FEAE 16% - 13%F1 20%. NO+CK.
NO+CKB. NO+CKC. NI10+CK. N10+CKB. N10+CKC
WFER, R, Xt R, BITTHAE (R, £ R, FHL) 51K
64.68%- 54.99%. 69.20%. 57.88%-. 50.50%. 57.66%,
RV EH R (TR E £ BN R,

STHBA BN, KBE. NEIER R AT 2 B80T
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(P>0.05, & 1) . B2 NO+CK F1 NO+CKB 4h2E, N10+CKB
TR HIRE T 19%136% (3) .
2.3 TIEWMEYIEKR

TIERAEYER (MBC) £ RN IN5 AN i S0 Ak 4 8]
TEEZEZESR (P>0.05) . 5AEFHRXTE (NO+CK,
NIO+CK) AHLL, kkeFE MBC EZERBMK T 13%
(P<0.05) , X|#|'F MBC EEKT 12% (P<0.01) »
BHLFE N EANEY)E K MBC BEMShTERIN 53.26~
69.01 mg/kg (K 4) o LAEEIASHTIER, TIRTIR. f
AR B4 E MBC I3 0 2 3 389 i (P<0.001, & 5) .
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Table 1 Multivariate analysis of the effects of nitrogen deposition,
burning and clipping
N T R [
S . L Microbial Root
¥ Factor df Soil respiration . L
respiration respiration

F P F P F P

H i Date 8 97.84 <0.001 127.23 <0.001 20.59 <0.001
L=y 8
B Nitrogen | 3059 0001 266 0104 29.00 <0.001
addition (N)
k4% Burning(B) 1 034 056 19.84 <0.001 890 <0.01
X% Clipping (C) 1 21.34 <0.001 2040 <0.001 5.64 <0.05
DatexN 8 430 <0.001 4.13 <0.001 257 0.08
DatexB 8 201 005 073 067 172 009
NxB 1 19.12 <0.001 2645 <0.001 3.19 0.08
DatexNxB 8 053 084 094 048 054 0.83
DatexC 8 076 064 101 043 036 094
NxC 1 167 020 067 041 081 037
DatexNxC 8 029 097 0.3 099 036 094
4
) No+CK
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E= No+CKC
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o1 |
=
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Respiration rate/(umol'ms™)
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Fig.3 Mean of soil respiration and its components under different
treatments
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Fig.4 Mean soil microbial biomass carbon under different
treatments
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Fig.5 Relationships between soil respiration, microbial

respiration and soil microbial biomass carbon
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Effects of increased nitrogen deposition and anthropogenic perturbation
on soil respiration in a semiarid grassland

Zhao Xinxin?, Li Yulin®*, Li Youwen?, Ju Tianzhen*
(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China; 2. Naiman Desertification Research Station,
Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China,
3. College of Chemistry and Environmental Science, Kashgar University, Kashgar 844000, China;
4. School of Earth and Environmental Sciences, Northwestern Normal University, Lanzhou 730000, China)

Abstract: Soil respiration is the primary pathway for the global carbon cycle, but the response mechanism of soil respiration to
global change and anthropogenic perturbation in semiarid grassland in the context of global change is still unclear. In this
study, a field experiment was conducted to explore the effects of nitrogen (N) addition, anthropogenic perturbation, and their
interactions on soil respiration throughout the growing season from May to September in 2017, in Horqin sandy land, northern
China. In the field research, the nitrogen deposition included no nitrogen and nitrogen addition (10 g/(mz-a)), whereas,
anthropogenic perturbation consisted of control, burning, and clipping activities. In soil respiration, the components and
environmental factors, including soil temperature, soil moisture and soil microbial biomass carbon, were monitored in the
whole plant growing season. The monitoring data was used to identify the effects of single factor, such as nitrogen deposition,
burning and clipping, and their interaction on soil respiration, as well as the contributions of microbial and root respiration to
soil respiration. The results showed that the soil respiration presented obvious seasonal dynamics, with the highest in July.
Both soil temperature and soil moisture can regulate the seasonal variability pattern of soil respiration in the semiarid grassland,
while nitrogen deposition, burning or clipping cannot alter that. The contribution ratios of microbial respiration to soil
respiration were 64.68%, 54.99%, 69.20%, 57.88%, 50.50% and 57.66% under no nitrogen (NO)+control, NO+burning,
NO+clipping, nitrogen addition (N10)+control, N10+burning and N10+clipping, respectively, indicating that the microbial
respiration was main contributor to soil respiration in this semiarid grassland. The increased nitrogen deposition can
remarkably enhance the root respiration by 42% (P<0.001), resulting in a significant increase in soil respiration by 17%
(P<0.001). In the nitrogen addition, there was no significant effect on microbial respiration in this semiarid grassland, due to
the nitrogen deposition cannot efficiently change soil microbial biomass. It infers that the decrease of soil carbon sequestration
induced by nitrogen addition can mainly stem from the increase in the root respiration under the future global nitrogen
deposition addition. The burning significantly increased the soil temperature, and thereby enhanced the root respiration by 25%
(P<0.01), but it cannot efficiently increased the soil respiration, due to the reduction of microbial respiration that induced by
the decrease of soil microbial biomass. Furthermore, the single nitrogen deposition enhanced the positive effect of single
burning on soil respiration, indicating that both the nitrogen deposition and burning can be used to synergistically promote the
soil respiration in this semiarid grassland. The clipping process significantly reduced the soil temperature by 7% (P<0.001),
inducing the root respiration decreased by 20% (P<0.05). Moreover, the clipping significantly decreased the soil microbial
biomass, and thus reduced the microbial respiration by 13% (P<0.001), thereby to effectively inhibit the soil respiration (16%,
P<0.001). However, the nitrogen deposition and clipping had no significant interaction on the soil respiration. Different
influences of nitrogen deposition, burning and clipping on soil respiration can provide the sound basis for the prediction of the
soil carbon cycle, and for the scientific management of natural grassland in sandy grassland under the global climate change.
Keywords: soil respiration; nitrogen deposition; burning; clipping; interaction; Horqin sandy land



