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The Preliminary Study on the Impact of Soil Temperature and Moisture on Carbon Flux Over Stipa krylovii
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Abstract: Long—term measurement of the carbon fluxes between the grassland and the atmosphere has facilitated the research on carbon cy—
cle in grassland ecosystems and its controlling mechanism. Based on the eddy covariance technique, the variations of the net ecosystem car—
bon exchange (NEE ), the gross ecosystem productivity (GEP) and the ecosystem respiration (R,,,) over stipa krylovii ecosystem were mea—
sured, and the impact of soil temperature and moisture on the NEE, GEP and R,,, was discussed during the growing season in 2008. As dis—
cussed in the paper, there had three peaks of the VEE and GEP patterns for Stipa krylovii ecosystem on the daily—scale level during the grow—
ing season in 2008, and there existed very significant correlation between NEE and GEP. Shown in the R,,, pattern by the inverted U-shaped
pattern, the respiration function first increased and then decreased as the time went on, which illustrated conic correlation between the soil
temperature and the NEE and GEP, and the R,,, was correlated exponentially with the soil temperature on daily—scale level. All three equa—
tions had highly significant correlation. The carbon fixation ability, the gross productivity and the respiration function of stipa krylovii
ecosystem improved with the increase of the soil moisture. Thus, the soil temperature and moisture, but not limited to, were the important fac—
tors to impact the carbon budget of the Stipa krylovii ecosystem. The control mechanism of the soil temperature and moisture on the carbon
flux over Stipa krylovii ecosystem was very complicated, and upon the different time scale, Stipa krylovii ecosystem had the different feedback
mechanism to the soil temperature and moisture.

Keywords: soil temperature; soil moisture; carbon flux; Stipa krylovii ecosystem; eddy covariance

1ic#% B #3: 2010-08-26

EE&MA . PEIFRIGFHAM) I H (CMATG2010Z05 ) ; B at s B TAERZBHTE 35557 H (20080264)

EEE .2 B(1977—), 55 WHLEIRA , 14, W, FENFASSE RIS WA SR AR PIS . E-mail:ligix123@sina.com
*EHAEE B4 E  E-mail: xue-hongxi@163.com



606 OB SR AUK N T A S R A S R Gl R IR IR

201143 A

Pl b A= 25 2R 8 X R85 14 T o 2 BR AR AL G
KAz -, BRASRGEE R AR ERE
AL, XA N E a5 B ARG 32%, B
R AR R A S RGRBL KR BRI G A
T BB , TERRE R IR AR S R A R BRI s I 7 T
FAEANA PR B A 2 R GEBRIE SR BRI IE P
BRI, TR R A S R GRS et SO BR
AR AR S R B SR AR AR R R A b A B A 2
IR IR AR LRI BRI T RAEFEIHL A, AR
TR B S BRI A2 75 R Gecd B PR 212 L
JHE, AR R A 25 AR Gl B A A S
MR AFTRE

R BT AR TE A S
BRI R R 2R R A B, W AR R
o 3K P b L R B R AT T ISR, SRR KA
S BB BERS RE ST RN T Rl BRI
ML, B AR FER,  E RRARAS R SR
A AR R A 2 [ S ) 2 S , 0 BH X A of iR
RGBTV o el & 9 RE ™
EDOENEN S = A ik S s SR e SR
A T AT SR R A Y RS
GNP BTN Vi oY v v e S B S B S ]
XA TSR, [P B S T R R A , )
IR B S AR PR L o T PR B 2 I R i 2
WA, T 5 RIF B RIS RGKIAGA
ARG FEA AL, T L3R BERIK 7 T A —RE R T
b B K IR ARAF AR o AR SCH IR AR R B R RE
7 W 7 PR 36 R AR 28 R GURGE B X TR R
R, STRES RS 2008 4FA4: KN GES RSk
L (NEE) B R GX R AT 1 (GEP) EBRG
W (R..,) B AL , BT R 4 5838 BE AKXt
o R R RA S R GURRE B AR T 3, O v R
I8 R A S R GG B A R BRI T 2 BB IE
"M%,

1 #REFZE

1.1 AR

AT T e B A T 93 b 45 (44°08731" N, 116°18'
45" E)PRLF NS E SIS R AL ERIBERS
BV R 1160 m, FHREFFFEFIH, ZURE
NP SRR G, R R RARK, EE
REMFME ELA R PR TERERWNIX %X &+
AT RARRE, X FEA TR, ARRRIEIE,

KIAFEH R . RS XA 2.6 C, - FHkE
KEY) 280 mm, HFEEHTE6—9 A,
1.2 EAXREEAK

TEF PR A R B AR AT E R R G i E R
B, MR 5 RRUA ) NEE & SR

NEE=0'p,+u(pJp.)o'p, +(14uc ) (pT)o'T (1)
KA BE—TR CO, i il &2 , B4 A 18] 3 B )
i@t A AR E ALY CO, BB 0 HFENGE 0. A
CO, VR ; i35 — 55 =Wk WPL BIE , Hof
p. HTESEE p, WKIREE; FRILFART A
BNMTE, SR BiHE S I EM w2, B
Bkal. WAEZ 3 AR ERE fe , RIS AT ) NEE
fH.

AR 5 RSB/ NEE (SURIETF A4S RS 0T
WAEH, HEBRGERER R.., 7T Lloyd-Taylor J7#2
HEATHRAD

1

11

E(F -T,  TT, )

ReReonse (2)
K : Recory RSB T IS RGN, T A
ZHRIE, BUEY 283.15 K, To iR BE RS # 40, BUE
22713 K, E, JiEALRE, BUE N 308.56 K, A=A R 4SE
1 IR0 PP IR AR 05 182 1) A 285 2 8 P B 2500 S S ) R

KRIMER|HRJGIRIFH -

HRHH S5 RRZ B HEES RS CO, Kk
(NEE) AR RGN R AT 1 (GEP) ML RGN
W (Reeo) HY T, B GEP BRFT 8 LR

GEP=NEE-R., (3)
1.3 ARAE

R RGN I IREE KRR, ZREE
ZLH TR CO/HL0 1A {8 7 s A RN R 4R
LN APV 6N e SV E e st S Ok CiE )
S AR RS SRR RGE  HEIRE L
oK 34 BEREIERARFONER 10 K, TR
JBE K BARRAEIR R A 2 B0 1K, X e 8 g
BAEREARTELIT R 30 min FEHEHE

AR RS T 2007 45 7 AT, APRIE
BARM TR, HIUT 2008 4T AT FRIFAEK S
NI EdE (GEP>0), Bl 4 H 29 HZE 10 A 2 HEY
ki B A IR B K R o o i R A SRR K
I BRI T AL R, A B B G o P e
FREHSPRABIR, ASCESE 5 om Abay T 3R BE LU
10 cm 1 20 em 4k K 73 B HEHEAT 0T o $
SEEFFSUE, 10 T E 8 (AR SRR,



3085 3 M

® A K OB OB % % 607

B NEE 1 GEP Wt fEF N ES R FE R ERAEH
2 GROW

2.1 EK$t3F EE NEE .GEP A R.., H R ETK

Bl lab.c SHERT RKREFEREKS
NEE .GEP # R.., H BMEMZLIEHL(2008 4E 1 H 1H
OGS 1d, fKkHE) . WE la AT BB H 78
2008 FEAKEN, R FEFAERRERIAT 3
B B AR, e 4 A30 HES H 22 HIY
W Wi /N EL IS 354 ,6 A 23 HZE 7 A 20 HUAK
8 H9 HZE9 A 20 HWIAT ride i i H KpLLista]
B BRT 3 g AN, 7 AR K A H st ] B

2.00

1.00 | . :
- * . *
' .
< 000 | % “‘
E S
: L AR EB IR
2 XA .
Q100 @ ®e A
= ““ s
_ 4 *
2.00 se 2
a
~3.00 L L \ . |
100 140 180 220 260 300
B 6 /d
000 - o
* “0 . ’;
| BB $
2| 8 Taaees  w
b * o
2,00 2 oy,
& M.
8 & <
-3.00 * e
.
400 L * :
100 140 180 220 260 300
B fal/d
2.00
s §
*e
150 Rl .
- ©tR
o .
£ 100 | %{"“9‘;‘0
J P T
> ’ ’ ¢ e ®
S P SCRARIREN
*
[
0'00 1 1 1 1 ’ 1
100 140 180 220 260 300

A IEl/d
1 RS FERES RS NEE.GEP.R,, HBETK
Figure 1 Variation of daily NEE(a), GEP(b) and R,,,(c)over
Stipa krylovii ecosystem
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Figure 2 Impaction of soil temperature on the NEE(a), GEP(b)
and R,,,(c) of Stipa krylovii ecosystem
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Figure 3 Impaction of soil water content on the NEE(a),
GEP(b) and R,,,(¢) of Stipa krylovii ecosystem
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