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Effects of grassland-use on soil respiration and litter decomposition
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Abstract

Aims Land use change affects ecosystem carbon dynamics by changing the plant community structure and soil
micro-environment in grassland ecosystems. The aims of this study were to determine the effects of land use on
soil respiration and litter decomposition in the temperate grasslands of Nei Mongol and to identify the effects of
litter quantity, quality and decomposition on soil respiration during growing season.

Methods We measured soil respiration during growing season in 2011 and 2012 under three land use types, i.e.
grazing, mowing, and grazing exclusion, by using an automatic infrared gas analyzer (LI-8100) that was con-
nected to a multiplexer system (LI1-8150). Quadrat surveys and litter bags were utilized to measure litter produc-
tion and decomposition. Several chemical indicators of litter quality were measured to calculate the litter decay
rates. All data were analyzed with ANOVA and Pearson correlation procedures of SPSS.

Important findings  Soil respiration and litter decomposition differed greatly among the three land-use types. In
the drought year, the total soil respiration at the grazing site was 1.5 times greater than at the mowing site and 1.29
times greater than at the grazing-exclusion site. However, in the wet year, the total soil respiration at the mowing
site reached 309 g C:m2a* and was greater than at both the grazing site and the grazing-exclusion site. Precipita-
tion increased soil respiration and litter decomposition, indicating that soil water availability was a primary constraint
on plant growth and ecosystem C processes. Also, the responses of soil respiration and litter composition to rainfall
differed among the land-use types. Further analysis showed that the litter C:N decreased and the litter N content and
lignin:N increased after 2-years of decomposition. In addition, soil respiration was significantly correlated to litter
production (r = 0.78, p < 0.01), decay rates, C:N (r =-0.84, p < 0.01), and lignin:N (r = 0.62, p < 0.05).
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Fig. 1 Daily precipitation and air temperature in the study area during 2011-2012.
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Table 2 Soil properties under three land use types (mean + SE, n = 5)
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Fig. 2 Total soil respiration during the growing season under
three grassland use types in 2011and 2012. The capital letters
indicate the differences in total soil respiration in 2011 and the
lowercase letters indicate the differences in total soil respiration
in 2012.
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Fig. 4 Litter N content (A), C:N ratio (B), and lignin:N ratio (C), and the liner regressions of total soil respiration with litter N con-
tent (D), C:N ratio (E), and lignin:N ratio (F) under three grassland-use types in 2011 and 2012 (mean + SE). The capital letters
indicate the differences in litter quality in 2011 and the lowercase letters indicate the differences in litter quality in 2012.
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P (UL AR, 2004; Hossain & Sugiyama, 2008). |
TR IR TSR B, AR T b AR SR RN 4
AN AE R (R DU 45, 1999). #1| B REH s R -
FrIINE &, PR TEDH CNFIA 28 NS, AT
TSI AE D A, IR VR ) B &5 R 1 e (AT 4 3
AJRZR) )35 5% (Galvanek & Leps, 2012; Walter et al.,
2013). [EEHEER T A\ ShFE & R 4, Af
RGN R AT JIHE K, A 13 45 46 1 e (L
Ui RTR)E K, 330D R 5

(7 LE A 5 T, DT O Y 42 43 fift T8 26 95 1% (Bontti et
al., 2009). & AN St B, FEKAE A sZ s )
R SR AR A A A A P R o DR 3%, 3 et 5O e e
BeRBAERH TREDW - &, EM ST RE. 7T
T, AEAE KRR, AH Y 0 R VR W R
TR AT LS, IR RS IR
B2 RV R bR b Al A A R 1) T IS
S T IR TR, PR T IR A PR TR
WIT o3 i, AT IR ) 53 At Jek 3 DR B K e A T 4K
(X855 5%, 2005).
3.3 ATEYIXT IO A ST Rk

PRV RS ST 1) DTRRATLER A — ANl 5
(A=) 2 B, 4 22 Bl R0 () 2 1) DT ik 4 44
(W F4E, 2007) 0 die LK SRR A IRAE R 94 1 5 )
iR L CORH e, AHLIX S 73 ] - 3 I 1) D iR AR AR
N(BRDU A%, 1999), o 3= T DTk A4 BL 75 9 Y5 4
W ARG AT R D A
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5 IR 2 EARR, 5 BTSSR (Raich &
Tufekcioglu, 2000)—%(. 87477 &0 B e in
SR T RIS SRR, AR T A
PR EL B RPN S, BRI IR E R AR
AR (5K AR AR, 2005) 0 V& A2 AT Ay Hh A I ) %
J2, GE T RIEA AR, BRACT g R )
Wl WREE T L RIMOR BT A SR AR Ak (1) U
(S AER S5, 20050 AS[A] SR 5 20 R R HERE R
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0%, X ] RES WIUR T VA 4 ST RN Ay A TR A DG . TR
ORI L R M) 46 R ) T A 22, HAIRARIAIN
TRMBENAYE R KRR, BE Rk
FFE3 IR 53 i, A5 A7) J5T 1D L AN W 184 K
JH 3% W i o B AL 43 iR 9318 (Hossain & Sugi-
yama, 2008; Cleveland et al., 2014), M ifijf# 1338
WA TR I R [, el T L B A A0 A
SR (F YA FRK ), 2002). fHjE, TAEIRI A
P53 f 52 B B IR S i 0 58, X 45 R 3 30
HME LA IE R A W 3 9 ) i L IR R s . B
WD R, PR, XS i T
RINED o R R A KA T RER IR0y, B
RTWAEDEE, (23 THRRAEK, AREEY AT
FOPR G, AL HE T - CO R TR (1 M AR A5
2005).

4 ZEig

FH R O RO, B R ) e sk A
B2 IR IR A2 S i A M SR A AT R i, S BUH Y
() SRR R T ) A e S I R AR AN AR ]
T A (2011 492) 1) F A ] 54 Hb - SR IR AIG T ek
FEHE, TR A (201245 ) 1) A by - 398 R 1% v T
ORI B . PR A P R e s i s P = 3 = T
JBCHRCRE b RN B A 7 S R OV 0 T R e
(RN IRCINFIARBUERN), LR ) 5 i L
TBCHSCRE S AR ] A5 b i b o e 5 - S IR
TV o FRIE R AL T 54T, 23R K IR = 1)
S A o VKA S SRR R AR R,
N R R I 1 DT R AN AR EAE H B 2 R R TR
CO il |, ARILAE I A 5= | ot A 7 il %
bo RN S VR R A R R (KR 2T
ZRARTTRERR ) R IEM R, SIHED (NS
. CNAURTEZ N)FI R RN . BT
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