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Abstract; Soil carbon stored in the Tibetan Plateau appears stable under current temperatures, but it may be sensitive to
global warming. In addition, different grazing systems may alter carbon emissions from subalpine meadow ecosystems in this

region. Using a closed chamber dynamic technique, we measured ecosystem respiration {( ER) and soil respiration ( SR)
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rates with an infrared gas analyzer in a perennial grazing meadow (PM) and a seasonal grazing meadow (SM) at Shangri-la
in the Hengduanshan Mountain area.

Both PM and SM showed strong unimodal seasonal variations, with the highest rates in July and the lowest in January.
Significant diurnal variations in respiration were also observed in PM, affected mainly by air and soil temperatures, with the
highest rates at 14 :00 and the lowest before dawn. Both ER and SR rates were higher in PM than SM from June to October,
suggesting that the higher grazing pressure in PM increased respiration rates in subalpine meadows. The soil temperature
(T) exponential model F = ae’” explained the variation in respiration better than the soil moisture ( W) model (R* =0.50 —
0.78, P < 0.0001) , while the multiple model F = ae”" W* gave better simulations than did single-factor models ( R* =0. 56
—0.89,P < 0.0001). Soil respiration was the major component of ER, accounting for 63.0% —92.7% and 47.5% —
96.4% in PM and SM, respectively. Aboveground plant respiration varied with grass growth. During the peak growing
season , total ecosystem respiration may be dominated by this aboveground component. Long-term ( annual) Q,, values were
about twice as large as short-term (one day) Q. @, at different time scales may be controlled by different ecological
processes. The SM had a lower long-term Q,, than did the PM, suggesting that under increased temperatures, soil carbon

may be more stable with reduced grazing pressure.
Key Words: subalpine meadow; grazing; ecosystem respiration; soil respiration; Q,,
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AR B2, A RESREREE 10 ~20 cm, B 4K 80% , FiFhA R4 A2 M) 1 2 A0
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Fig.1 Ecosystem respiration and soil respiration of subalpine meadows under different grazing management
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Fig.2 Diurnal patterns of ecosystem and soil respiration in summer (a, b) and winter (¢, d) on perennial grazing meadow
* ER: AR GIFFIR ; SR: TR 5Ty, : SR (C) 5 Togn: TS e JRBE(C) sMsp: 136 om FREKE(% ) 5 IRELIFR WFHHHR
#rHEIR  ER. Ecosystem respiration; SR: Soil respiration; T, : Air temperature (°C); T, : Soil temperature at 5 cm depth (C); Mg Soil

volumetric water content at 6 cm depth (% ). Error bars show the standard error of respiration
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R, ARG, BRI R . &2 UKD BFER,

2.3 THEERES UK IR PR B RN

PR U E B AT B AR RS HREE KBRS RRE 1 Fia, 185 cm BESES
RGP T PR BEAM (R = 0.50 ~0.78,P < 0.0001) 3 HIAGHH RERTREMALE, 2LF il
KA ERBASHT, 16 om WENARESKE SPRERREEN KRR, BHEXEERK(R
= 0.17 ~0.25) . ¥ HFEAE 5 THKPEEER, I ZRH MRS, 193] T AEHS 547 M1 R P I FE2H
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F1 THEERE K5 FPRE—TR T EREE

Table1 Regression model of soil temperature, moisture with ecosystem and soil respiration

[2] 9 A Regression model 7 p F BB E M Significance of coefficients P

+ IR E Soil temperature F = ae®” a b ¢
PM ER F=0.416¢" "7 0.78 -

SR F=0.386¢" 127 0.71 <0.0001 <0.0001 <0.0001 -
SM ER F =0.569¢"> %7 0.61 -

SR F=0.603¢> T 0.50 -
437K 43 Soilm moisture F=a+bW+cW
PM ER F= - 2.62 +0.22W 0. 00153 W* 0.25 0.0008 0.2266 0.0444 0.1758

SR F= - 2.46 +0.20W -0. 00152 W? 0.24 0.0012 0.1461 0.0189 0.0811
SM ER F= - 1.84 +0.17W -0. 00131 W? 0.19 0.0084 0.2451 0.0150 0.0387

SR F= - 1.98 +0. 17W - 0. 00139 W* 0.17 0.0154 0.1801 0.0090 0.0176
iiﬂaﬁ: Zjn((?izture F=adW°
PM ER F=0.035¢> 12270723 0.89

SR F=0. 032> 1107 g 733 0.84 <0.0001 <0.0001 <0.0001 <0.0001
SM ER F =0. 156" %7 p0- 364 0.66 0.0008 0.0115

SR F =0. 170" %°T yp0- 36 0.56 0.0021 0.0191

* PM: BB M, SM. MU ER: A RGEFFI; SR 13WFF I F g £ 78 RAUER £ 3FF 58 3 (umol CO, m ™2 571 ) A T
B, 7RIS cm BE(C), WHLHE6 cn WEREREKE(%)
PM. Perennial grazing meadow; SM: Seasonal grazing meadow; ER: Ecosystem respiration; SR ; Soil respiration; F is the estimate of ecosystem or soil

respiration rates (pmol CO, m~% s~ '); 7 is soil temperature at 5 cm depth (°C); W is soil volumetric water content at 6 cm depth (% )

AR ERHFHRE, RS HERE DK RRAR, ER—ME@ER T, LR —TuEH®E
R JuBIEER AR RGERPR -5 1P ) BRI, REHEAR K
2.4 Qg
TIPSR R B R R QO
Resp = aé®’
0, =1
Resp APFIREAR , o B NIMARLESH, T HEFIBHRE . Qu MiRERM 10°C R LI REE
gz 2 R EARBNERET , FRERESBREAR, EBRGEFRMTFFREKE Qp(la)
RAEH 0 (1) WFREAS . E—RIIRIRE T, EEH QMK TEXZEN Qo

®2 TPRAMBREKBSEN) TH QW
Table 2 Long-term and short-term Q,, in subalpine meadow

Q1 (R?)
HEEAEE A RRE
Meadow type Time scale EBRGFR TIREFR
Ecosystem respiration Soil respiration

R K3 Long-term 4.10 (0.78) 3.59 (0.71)
Perennial grazing meadow 453 Short-term E % Summer 1.86 (0.74) 1.91 (0.85)

&% Winter 1.64 (0.63) 1.39 (0.70)
F B 4G Seasonal grazing meadow K3 Long-term 2.58 (0.61) 2.17 (0.50)

* KH Qo BT —EPEAN A I LRFR AL S om BELIEITE, BH 0040 b EENASH B EAERITHAD, H5 P HE PR
RS ES  EE ERERK LS  Long-term Q,, was calculated from regression of monthly soil respiration and soil temperature at 5 cm depth,
short-term was calculated from regression of diurnal data of soil respiration and soil temperature at 5 cm depth. R? in the brackets represents the proportion

of variability in soil respiration explained by soil temperature

BRH AR A B B QuEAR KIS, BB REFRE Q0 KT HEPRE Qo ARIBBUEHETT
AT HER, FT BB AR 00/ T H BB,
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SR M A B A B D R R B R E B2 R BER A RN EER
[5] B 4473 BB A5 A BB B 3 B B HE Rt R R g im0

IS AMRER B 2 B IR RS 2 REMITE AR KB IR R A B TR Y, 2 i sy Bk
20a WX EEFRHRARREENIMERIIFREBEZR ., TERREGHAESRETR S BT RERZE
ARFNBERTEVHICES (FEWHER) . XTTRERE B TR HE S 2 R AR Y 38 A 138, 3
T SR, B T LR YIS RAR R TS, AT E e s, B B s R 4
R NSRS E A1 R RE YR R HHR R, YR -5 + PRt 2 5

SRR FEML, S RAERENREEDY , FERSBERASERAEYR TR, S
Mo R RAEPURES (324.90 g kg ™', WA R Y 181.24 g kg™') SRR 2R AN B, 3%
FHARWAVR S BIAEHRE SN RHIGE R, T AV R EEEE A FET LERE . SWE
BB AR R B B 2R A A 25 e B R A A BT B RE ) o

BB F AR HE R B S0 4%, B T A IR AR AR AE BB S B VBRI B A
RWEEER,

3.2 WL ERBRHEBARE KX H R B

T 75 Ll B ik AR LA A B AT A4k A B AR 4L, BAESR UL B HIEH 2, fnE e R e X nEdt
BEEm AR R BT RS R -, X5EEHRKKIEMEEIR ST AR H AL
REERTE—EN, EZHX TS ILEMAESRE P LIETFR ML FEZRENEBBER, ~FEHRENTE
TP E T LR AL, RETRES BB/ I3, B Bk Aok i, 3R A 1 P ik
HZE AR R RIER , BT KA —RPBLIEEAKR, FFRE B2 FEER KPR HIER
ERZEIRE, 2K MGEREER . DEMRS R IR HEAR PR E RS TRESE, R
A AR RAEFRE H 2464 20:00 HIE— NI BH EFH/RIE X T RERES), AR RE TR T & WL
BRI AREBRRET, LK ESEER, EAR B EKSER] T IKE , AR R ) T 88 B
o b AB W R K 43P R 0N BB A URR , B AR R RGP AE 20.:00 LT A B A )E )T B
esh, T EPR B EA B.

(T LR S R B UK R e SXTEER PTG RAE T RIRA BT, X s my
LM LR FF R TR E R Arthenius B R S E A REREES, ATREETREER, K521
PP BT EHET , STRETREEFMNL, ZXKEERH ILHERNSGR, TE LS AERE
B 8K &, R R YA KR IEMETRS, BTl R R MIEEER F = e’ KD REE I AR
SRR B S YR R L ) R A A P e AR Y KM R R B . B RR BRI 5K 4 EY
THEAEM, ZJGEASE F = ae” W° HBR OB RO SCR SR 45, 33k o TR - 398 PR oS BR IR A i 7 $245E
TENRHREE,

3.3 EBRRGPREEANEHD KI5 5]

R RGP A AR AR DL R S M R SRR 3 AN BRI, ERRMAESAR
Girh BT B ILBIAR R . BARERRETH T IRE 5 BESREFRLK 70% %, AB5EERER, T
LA R (ARBEFE R B S8 30 T ER , EAE R PR ST W R R R ) o BAR TS R IR B Bl
BN ER SRR EA 2N 63.0% ~92.7% F1 47.5% ~96. 4% ; Hb - A8 YW 1 b4 53 5
7.3% ~37.0%M3.6% ~52.5% (1 3), BT 11 AERES A EAEYRIAEEY, BAESRLETR
5HEFRAFAEDEZF(P > 0.05) , HIWETAKE 6 ~ 10 ARHAESRREFRMAD .
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Fig. 3 Rates and proportion of soil respiration (SR) and aboveground plant respiration ( PR) in perennial grazing meadow (PM) and seasonal

grazing meadow (SM)

YRR S YRR SHBUE AR L 2, Jo A4 Xt BB 30 2 BB i H IR 3, 354 3 b
HYFRAE AR RGEIFR M E RS £ K ERELTEL,8 BHERIER, REZEW T, TR, EaH
FHEYPFREERKSE —E WHL BEARES, DEFRAERNESREFRPHERER, XWEREH
F Rl AR T YR, B b AYER S ~8 57, %t PR i TR K, ZER B4R T 7]
B AR, H TS P 27 B UK, 7R AR S R R o 3 B
3.4 HA5 A A A RUBE T PR R AR U Qo

TREIEIER Y : Qo FE—4E BB AE E , AR B IR B9 FHR A H K S BRI PR >, R
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