ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % 455

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4E 5 A 15 H

H e
er ﬁﬂﬁ,: *:FW‘PZ‘:HFHZ-¥ lﬁ%’ﬁ*"%ﬂi%ﬁﬁb}n ....................................................................................

--------- EER, HR, BEE, RAF, TAW, AE KL, Bk, T, S, S5, HER, KAE(1623)
et gﬁﬁ%rﬁk{ﬁfﬁlkl%?mﬁqlﬁ\;ﬁ;gﬂ;gﬁﬁgﬁ ...................................................... E3 gﬁ , ;f—(;% JFATE(1633)
2011 LEHZEVM DT EM T 1 ISR B2 A2 LA RS ARARAE  vvveeeesemrmemnreeessnnniereee st ce e e

------------------ F A BRI AW, IO BARR RAT R, B, 0K, KU, R, KAH(1644)
S AN AT R = ﬁlg{)\ﬁm%{gﬂﬁﬁ’léﬁ{ﬁ*ﬁ? DL cereeeeeeeeeeeee e e ettt e e e e e e eeaaaeeae e e e e e et e
............................................................... R A e ESM, T, W, E A F, BN, AF(1654)
2013 4E 5 Z B4 —YORALSE S AP T -oeoveerereenenieenis WA, FH, B KEE, R EE R, EH(1662)
B SINEI G | T2k LA CO, IFAS G]AT «ooeveseessemssemsssissnis sl EHW, MR, B4, £ (1671)
*?:(:ﬁ:iﬁi*ﬂ%‘)ﬂ*?ﬁ%ﬁﬁﬂg$§f€[§“ﬁ%2ﬂﬁi ...................................................... ;(]J WJ , ?K@ , 1’% g % , J#@( 1680)
TELE IR I - OHFI AL 2 HL B KA TIN [] JBT RS FRITIFE] - vveeervmereennnneeeensnee st e s sttt e ettt e ettt e ettt e e e e aeeen
...................................................... ;fﬁ%,%%,fﬁq% ,;?%; J;H.' %&7—‘—5}% F/if:F‘,_:EF_, Eiﬂz,?@é( 1688)
TR T IR K TR HUK R BRI KT ooeeeeemoems e FRE, &%, F0%, % H, H8(1694)
SO K PRZEL 8 35 ) 0 A BT RSB oo oo B, KEM RN, B Rk % (1698)
FORCIIEIT (BT B ) SR B T 7K 2B ) 2 REE P T L S K BRBEMISEVERIESE  cvveereeeerrmeeemmeemmmeesieee e
........................................................................ FE)F]L 1&}:55’«55( gﬁﬁﬁ%‘: E %mﬁE,ng’EI‘? ,15]”53(1708)
Lo IR AU TS A LB BRI oveeveeeeen i S AR R 0 KRR (1718)
LK) JE BT IV SR OIS o BHELE KA, BRIK, EA(1727)
T B E IX B G T2 85 A PRIl Rk F A WL AR 2455 B8 15 Y I B B KUK T vveeeevmrrmrreeessmnsnnnnnnessnnnnnreasennnnens

......................... RS e L L LR LE %wﬁﬁé %H)E] f/f\% ]Eif/\,ﬁxiﬁﬂl%,%ﬁﬁﬂ,ﬁi?ﬁﬁ(l735)
BT B RS IR B TS HUAMHT  woeerrvvrrrereessmmnnreeessannsttteessantiereeessnsntbeeeaaennes 1% TR, %, D%, TEF(1742)
YL DG 2 AR B BRI TR T8 458 A A0 SAE AR KU LA «vvevvvemnnneneeeenenen Mg kA, BRE, E X5, ¥Ew(1750)
SR B2 K - PR35 T 2 0 15 A O 5 S AR oo M, FRE BT RANE R TR (1759)
IR R K G5 T YA R AT WL (B R ERAIE v vvvvvvrmmmrerrereereaensennannsnnniiiiies WU ADREE . HOH T, B, Bk (1766)
%?Tjﬁﬁ]ﬁ*ﬁﬁ&%ﬁ’} AnnAGNPS A 7K SLAK S B BB ST -+ oveeveveseesserseseeneensonieiens Bk EkE BN (1773)

Hj])ﬁ 'ﬁ:‘Fﬁﬁjész#Tréﬁﬂh ...................................................... :J(,J\%% ,i}_\ﬁ; , i—%%ﬁﬁ% , Eﬁﬂﬁ? , %ﬁ{%fﬁ*—( 1781 )
Klﬂ/ﬂ’k%ﬂﬁif}ﬁHEXT7J<1ZIS7J<E)?E’J-f'yﬂ[fl ................................................ EFEE M INEE B, TEE(1788)
H R K LB X R TR AR Se (IV ) Bh I BRI v veeemeee e M X R A RE(1793)
LA 8 T UL LW R U RRAIFTY oo oeven e §—% AUNE FORF B # BT (1798)
BRSPS L B K T E LR BTG v vvveeeeernnrmneenessnnnnnneessnnnnnnns WE LEM, SR, EE EAE(1804)
Eﬁ,fh%aﬁﬂﬁ PFOA |§H1:&;{:4‘*Jrj%1;£&ﬁm‘ﬁ§wﬁﬁ ................................................ ?—iﬁ‘ % , XBL*?&, b ?}ﬁﬁk , /T\W’J( 1810)

HANHT AR ZAE P VY R R R V5 KA B A AT R AN e HAEM, E B, KT, R ST S AN (1817)
TORCR A AL RIS WA DL S G AT S B R ovoeeeeeremencememeeeiceeoe T, % FH, LT, E i HE(1824)
£ 5 (Eﬁﬁ?frf’EEAEﬁmEE[&KT]‘LIE/‘*H%M@HF% ----------------------------- B, BhF, 24,2 XE, 20 E(1832)
T E R L BB Z s B 28 o K AR AR ADJEL T FH e vvveeeeeesssnnnneeeennnittteeeesssitteeeeessitbbeeee s s setbneaaeesneenes

............................................. E’Kiféﬂi,wfﬁﬂ‘%,#%#@,EI;&,&E%,?%;@,I%E}éﬂﬂ,}%ﬁ?, f;ﬁt/,%ﬁgtﬁr( ]838)
FePMo , A0 HLAK 27 S 0 PR IURLEE A BT SE vvvvererernneneeeeeeens , Ak, SEW, MER, B, Bk, £M40(1843)
%BT{57kl*?%ﬁ}ﬁ%ﬁﬁ(’5{ﬁﬁ'&E¢Tfiﬁﬁ ................................................... 7%&7? §Kf}§ﬂ' , T’é‘]—i 7H:§77 ( 1850)
SFBR - 40 IR V5 R B T2 TR RIFT, «evevvnnreeermnmnnmeeeettit ettt ettt ettt ettt e e ettt e ettt e e e

................................................ /lg% ;%%;{: ,%Xﬁl ﬁ] Efﬁ EEE F‘]Zﬂ %.% ﬁ% H,XJ 5*T(1857)
IRV DR BB 2 S TRV 5 TR A T 2R BR AR oo veen ool i, K, B B A (1866 )
/ﬁ,‘“—@ﬁ&ﬂ:%#{g{ﬂrﬁgﬁcu“ﬁ:% .............................................................................. &#ﬁ,ér’ﬂ%,%ﬂ% Wf(1871)
G ML AR T2 DAL A - vvv e e B FEH, KA (1878)
AN[FRE TR BE R F KRG FFAE e i M Bt BT 2800 Wi o 1 e wA O EAMg ERA, KA XIH(1884)
JEHUH WA R B R TR AESIIETE oooeeeeeeeee Fhg A, G HE, R, B, B IR(1891)
%“KJIITEE/‘E‘{? HYBELSTE G IR IRITANIIFTY -ooeeerrrrrrmrs PRgh, 7 kA BUR, R 4 (1901)
OGR4 D %aﬁﬁﬁﬂﬁﬂ?%ﬁfﬁimﬁmﬂfﬂm ------- EAu, El g, B4R, 1 E &, F R (1909)
$%Iﬂi%ﬁ%ﬂ’]ﬂﬁk&i%%ﬂﬂkﬁi%l%E’Jﬂf M - | XK KEE, E0a 584 2 m4(1915)
PR L SRR L R BB BRI R TG veveeeeeeeereeeer s T3, BE HTE FER AF(1922)
UG TIRR X FRFE ) PR B S B RRAIE «oveeeereeereeeensens s Zoh% FFAR, TR, &, T I818(1928)
R I B AR A0 A B8 16 IR P M A B G AMBRAG RLALBIFGE ;. C HELERRIH o vrvveosoeeroossssss v
I AL e b gj@,%ﬁ ?ﬂ' )’:ﬂ/? ?ﬂ_ﬁ; _:Ei\'?ﬁ gﬁﬁﬁ,iﬁl?ﬂ,%é k(1933)
V5 HE X ER A3 BRSNS A FE R BT S PR RTADUAIF T v veremeeremme e 35 IR 22 , Zpe e ’ﬁ_;\% %( 1939)
AR FATGVERE G 5 Ph . Cd Al Zn B2 AT HEGHETE cooeeerreresesssees e FA, Rz, KA (1946)
R T 5 8T 586 ST ) 97 B 0TI v EA, THRE, TEE, £, i, LAER(1955)
o7 FEAE ) B AR ( BLM)) BIFSEL 3] 5 WA A A ot R BT 22U P BRI oo oo

............................................................... ﬂ%% Ei iﬁg‘ﬁ gKJ}ZﬁZﬁ *ﬂ@iﬁ, ]"J%%r, J{Eﬁ(l962)
SRR TR AR REL B AR R ARV AGIIETT -oeoeeereereermmsss e Eh, KEE, 2 U, F (1968 )
I3 80 X Ui 2 4 SEIEAT TR R — 2RI AR HEBL EHE HRE P BB DEE, %ia‘%,if %( 1974)
2R AR E YR R A IB A TR PETFFZT vvveeerrerremess e B KER, BKE(1981)
T BRAT R IR T A T B A HLZE S DR T BEIE v eeeeesessnrennsnniiiineeeees e %?EE’E %Eiﬁ,%f\/ﬁ,;{ #(1988)
ST A G B AR AR 12 SRR PP TG e ARDLAITTE wovveveemeeeeeneennenn iﬂ%ﬁ% X B e VER,ERK A R Bk (1994 )
Fmidfi 2 3 - SR AR AR 1S SRR AL S b R AL M RE A BIT ST - ALKk, ﬁlﬁ% FLESE,IEE(2002)
Hﬂﬁﬁ7kiﬁ64ziiﬁé’§ujk%$Iﬂﬁ?ﬁﬂ’ﬂ%ﬂ%iﬁ%@ﬁ R RRLLEE T T T T L LLLLLLITLI TP PP PPPPPPPPRPPRRRRE ME&EE, BiEA, I EE(2010)
[ V5 G PR HE T PM, SREEJTIEGEIR  woveeeeeeeeeeeens . MEE, SR, EAE BE AL Y(2018)
f”?'ﬁ;cﬁ(i%ﬁﬁﬁt’f%?ﬂ .................................................................................... ékg% ?;@g ;])E] , g}h\ ] %i‘( 2025 )

CFREERF2E) AR TRTI (1961) (PEREEEVEITIRF(1967)  fR8.(1643, 1687, 1803, 1837)



35 545 5 7 1% 3 2 Vol. 35,No. 5
14 4E'5 A ENVIRONMENTAL SCIENCE May,2014

S

AL R4 /R B R R R 4 S Um0 R Y 2 i

T, B B, XPEE, E B/, R

(AR e Al B IR -5 Al X RIS, Aell Al 5 B 5 R H S SE 80 3 WA DR R A: 385 2R 46 [ R B AR 27 0
FFEss, Jbxt 100081)

TEE . OSSN R A R RGBS B R 2| 8 S W0 OO - S0P R I B U (Q ) BUsE I X
HERG VTN R B S SN GR T #5 B OCE2E. AF S ARFT AR DR ) /5 S5O0 BORE il 0 7 &, R sh 2895 A UE 125 (Li 6400-
09) Itk B b A [R]CHORE T 9 P IR AR . 25 RIS IR BCORE B T 3 i B B S iy 220 A fk, B R A2 R
FESF,7 A 00T R K K 2011 4K ZE 5 ~ 9 F ] SR BE 9 S 24 4 38 0P 0% R KN IRF A GL(0.23
Au+hm ™) > GO(AHRHH) >G2(0.34 Au-hm™?) >G3(0.46 Au-hm™2) >G4(0.69 Au-hm ™) >G5(0.92 Au-hm ™). SAHH
AHLE, B0, 92 Au-hm =) 5 N Q, fHI/D T 249 10% , MFEBETHR (0. 23 Au-hm ) 504 F Q, fEHES A FHm. Bk b, 1
RO IR R G (Q,,) SR IE W A SE (r =0. 944, P <0.05) , HURCR [RIFR BE MU RAAR T A 3E0T g 0 38 B sk, R IR
AR T Qa5 . HUT AR | A IR 585 K hit 22 (B A A S 3 A LE A DG St 15 56 R AT AR B AN [R] A i
FERETR Q18 71.0% ~85.2% (7B, BRI Qo fH A& A AR AU AT 1 J2 A5 W R 3 R BA S DR 1 Sk [RIVE T 45 51

SREBIA U AR REERI IR Q)

FESES. X144 XEHFRIZEB. A XEHS: 0250-3301(2014)05-1909-06 DOI: 10. 13227/j. hjkx. 2014. 05. 039

Effect of Grazing on the Temperature Sensitivity of Soil Respiration in Hulunber

Meadow Steppe
WANG Xu, YAN Rui-rui, DENG Yu, YAN Yu-chun, XIN Xiao-ping

(Hulunber Grassland Ecosystem Research Station, Key Laboratory of Agri-Informatics, Ministry of Agriculture, Institute of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Grazing is one of the major human activities which lead to disturbance on grassland ecosystem. Quantifying the effect of
grazing on the temperature sensitivity of soil respiration ( Q,,) is essential for accurate assessment of carbon budget in grassland
ecosystem. This study was conducted on the grazing gradients experiment platform in Hulunber meadow steppe. Soil respiration was
measured by a dynamic closed chamber method (equipped with Li 6400-09, Lincoln, NE, USA) during the growing season in 2011.
The results showed that soil respiration had significant seasonal variation and the maximum occurred in July, which was mainly
dominated by temperature. The order of average soil respiration during the period from May to September in different treatments was G1
> G0 > G2 > G3 >G4 > G5. Comparing with non-grazing treatment, (), under heavy grazing conditions (0. 92 Au-hm ~*) was reduced
by about 10% , and was increased a little under light grazing conditions (0. 23 Au-hm ~>). There was a significant negative correlation
between Q,, and grazing intensities (r =0.944, P <0.05). Grazing could decrease the temperature sensitivity of soil respiration to
different degrees. The (,, under different grazing gradients had positive linear regression relationships with aboveground biomass,
belowground biomass, soil organic carbon and soil moisture. They could explain 71. 0% -85.2% variations of Q,,. It was suggested
that the variation of (,, was mainly determined by the change of biotic and environmental factors due to grazing.

Key words: grazing intensity ; meadow steppe; soil respiration; temperature; (,,
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Table 1 ~ Correlation efficients (R) between soil respiration and air temperature ( 7',) , soil
temperature at 5 cm depth (7,) under different grazing intensities

TiH GO Gl G2 G3 G4 G5

R-T, 0.341 0. 442 0.371 0.315 0.279 0. 266

R-T, 0.547 " 0.644 " 0.618 " 0.587" 0.534" 0.497 "

n 14 14 14 14 14 14
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Fig. 1 Seasonal variation of soil respiration under ﬁﬁﬁi*ﬂiﬁ%éﬁkizrﬂ E—ﬁﬁ%ﬂ@fb*ﬁ?@?}éﬁ [i]
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Table 2 Parameters for the exponential model of soil respiration and (), values under different grazing intensities
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