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2010 57 J 26 H—2011 47 F 22 H, S#kw 44
BT . BERE AR 300 mX 400 m,  EMERE 0y
PR AN, RS SRR LT 4.5 m = JE Ak,
R AT AL I FH 08 2 AH GBI 7K A 3 8 1 B B2 5K 1)
REAT A KR X K
1.2 |RIE

Bk lel 26 25 2R g8 $A P4l 75 R T ik
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JE, Wim®s H y BHGEEERE, Wim®s AE Nl Hul &%
¥, Wim?. Horh, R, FI Gl ss e, AE. H A
CO, T35 BE F oo, MCHE WA FEAH OC S B, 3003 358 82 AH OCAS e
D N (T w0 O 9L N =910 | = A Y /.37
FERIBk S AR, oot R

AE=Aw'p," (2)
H=p,CwT' (3)
Fup =w'c' 4)
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A s T T R, g/m’s T b KA
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12 By 1) 3 7 ) AR Bk O A 1 ik )
mg/m’; p, AAEE, gim’s C, WA UE R LR, Ti(kg K);
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F T Bk el 4 25 R A RE R T 5> = A1 CO, &
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(Campbell Scientific Inc.) « LI-7500 4 I % =, CO, 1 H,O
4N B4 (LI-COR,Lincoln, NE, USA.) . CNRI1 #!
DU 3B v e A% 2% (Kipp & Zonen)  CS615 %Y 445 5
KE T TCAV Y 1355 BEAL IS HMP45C R %%
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ek 5 P 25 A A JE A W K ) 13T 1 el s A
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7 KGHEAL . CO, Al HyO LLAMI M A1) 2 5% i J 3 (4.5 m
FFEAL) 5 JIAh, HERIAR RS R TR E)Z BT 1 m
FEAL, I 2 AN TR RGE AR B E TR e T R
] 2 em TJZERBEAL, SKICEFAMEE R TR GE . =4

AR KA. CO, FI HyO ZE AN A A 00 H o 00 s A4
%4 10 Hz, HARAGEISBERPENE 1 K.

ORISR B R H ) us ( Campbell
Scientific Inc, USA) , f4f LI-200X % K BH & 4 5 4%
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T B T B A% B 2% A Envensmart 8 -+ 33 4R B & 7K B A% B
&, HEAMN S ERRNAARSRS 1A Lf, KM
SR A R R A RS A e R T
4, 4 F 8 m R JEAL, FLA AR B 4 B v B DL R R K
R0 2E 77 SR
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FED MW Z Ao e, EE 10 AR, LA
BT Ay m o H b et %o A 2 25 B 7 VK, X 10 RRARR
- TR R AL P 241

2 HR55h

2.1 HMEESRFEENHASEERTURRE

Mk e A A P B A 4 M T Y (2010 4F 7 H 26 H
—20114F 7 22 H) RSEpezdy (7 H Ea—7 AR
D MR ECR 3.98. K 1a AT, HlE 0~70 cm
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g K, HH i 2y 3 B 57 B /K A% R 53 P L R SR [l 75
FEAKFEm, >60~70 cm 35 /K AR LA X E A7
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1b o, IIH A H &SRS 36.29°C (2010 4F 8
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Fig.1 Variation of environment factors at peach orchard during
monitoring

A E H WIBR KRR 89.9%, Hi KBE/KEN 52.5 mm
(2010 8 H 22 H> , H 2010 4EH 10 H 26 H=% 2011
2 H 8 HIHEERIK, S30kE B E. HIE
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Fig.2 Diurnal course of Bowen ratio of peach orchard during
different growing and development periods

BRI R H Bk el A 25 RGO T COL il & H AR b
FEOERAE B SAN R 5 o AR AR AN R A 75 0905 K 1 B2
AR R GER I AR 40 0 45 SR B, 7 DU P DA
2010 4F 10 A 27—29 Hi%E4: 3 d AR IRAEFELT, &
BB S T AZARIR R FMAET S, 2010 48 11 1 1 HAR
[l FJ5 Bk bl CO, BTt FE Ry, R S e i AL )
0.6 mg/(m*s), H 2R CO, BN 14.3 g/(m>d); FHRI
IF) B P Bk il A2 2 R G0 AR A7 A0 W R K6 & VB L H i
CO, [f5EHH 2.6 g/(md); 75 SR SR K 5 IR A R
SR K A KBRS e e, L ER T2 ) B P 1A K e DA &%
AR R A T RSk G, B 8 A My < se h
TEE, KDL SERGR G B ORBER B I e e, e {EIA
F-1.49 mg/(m*s), Hid CO, [H5E i 23.7 g/(m*-d). H4h,
TERRRE KA N 16 55 6 R N AR ACE M BB BCIR A, T
sHOGH A BRI RS G 1, B3 .

F 1 HhEREE TEF CO,EBE BTN BR&ER
Table 1 Meteorological variables of those dates for monitoring energy balance components and carbon dioxide flux at peach orchard

131 isrﬁa,%-ﬁaggﬁl;éﬁ 7 120 cm YR 7 40 cm IR Al RE Flf‘a?ﬁ?fﬁ cozirﬂ%ﬂzjﬁ% F[lfxma
/MIm2-d™ T IARRE K% T IARRE K% A(W-m?) /(mgm™>s™)
2010-08-24 &I 17.65 283 272 565 -1.49
2010-11-01 I3 9.64 24.4 24.1 305 0.60
2011-04-10 FHEH 13.91 21.0 21.8 564 -0.33
2011-05-10 sz AHIM 2291 17.5 202 611 -0.37
2011-06-09  Fs:AJE 23.26 163 17.9 554 0.73
2011-07-09 RS 25.70 24.3 26.1 652 -0.69
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Fig.3 Diurnal course of 30 min mean values of net CO, flux of peach orchard during different growing stages

AT 28 S 5 W AR 2 A ] B ] ) G B
DR 7o R B X T i B PR R 5 A 0 S AT 10
I M. i 2 5 RRMY, e 5Ot S AT R
ZIA) 5 0E 2 M AR 9GO0 AR HLAH G RE 8 34y 3 I h S8 2% /K

(0=0.01) , {HAEARAERI GEHD —FH AR CR S

it (R*=0.5074) , B Ky R A K A&

HH AR R 5 ETHEH, AERSIORE AR

h&ﬁﬂxm<#m9wmo

R2 HHARLEERRBEEE SASHWEH R XRLEHE (2=0.01)

Table2 Regression equation relating carbon dioxide flux to photosynthesis active radiation density at peach orchard during different growth

H i Bl )= 5 A R*(0=0.01)
2010.08.24(W 3k JF) y=-0.0013x+0.1705 26 0.9599*
2010.11.01 (75 M) ¥ =0.0005x +0.0245 22 0.5074*
2011.04.10(JTEH) ¥ =-0.0003x+0.0532 26 0.8678*

2011.05. 10(3R S K1) y=-0.0003x +0.0605 29 0.6648*
2011.06.09CH 21K 1) ¥ =-0.0006x +0.1453 31 0.8566*
2011.07.09( 24 ¥ =-0.0005x +0.1045 30 0.8926*

iy FoR CO M B, mg/(m>s); x ®oLAHE GRS, umol/(m*s).

2.3 HEESRFELFEREENRMKEESTTITLIEE

Kl 4 pkla A2 RGN R IR AT b RE R L. H
Bl ZE AR A AR A SCHEAIN Bkl Ak 2
R pARFEGE s E AT A H B
H(1.22+1.56), H B{EHIEEMET 7.7, WERSBORE . %
WHORHRIH . AR SRR RS K e A SR sk
PRGN WA N, B S R AR i, DR R
TEREM RIS A2 1 A4y, I i T I0 R K -3

gL R AR RRIE S T R B A T AR 4t
710HTﬁf%¢3Hﬁﬁﬁ&maﬁﬂﬁﬁamhM4
Ara 9 AUy iie] B A8 B sl /INg R Fre HAUE IR A YR
76 1.0 LUR, Beil S Mo e 2 K30 BEAR T 0.4, HIEF
HIHSRIAT 2 Re it 1 B T 28 H0FEA (Kl 42) &

e A 7 AR G0 H ¥ e B 2= AR S A S 2 U A
A8 U B R, 10 A N A Tk 45 &
2t H Ve 5 B[ 8 e R, 2 SR kAE 3 Hy
BRI R S T R 1 S geig g Az i,

T2 ) B Y AP 340 H e H S A (2.27+1.58) g/(m*d),  911]
H B A A 5N 14.3 g/(m*d) (2010 4F 11 H
15 5 4 JA1G Rl F AR AE R DL KAk i 8l A K B R K
ST MR TS 2 A g e il sz LB 6 B bR R 2% 1 A
T B 28 A 1 K 2 ARG s A I B U AE, A% ) B P T i
RN 25.1 g/(m*d) (2011 4E7 11 5D ; Hwb
HhoBE P AR A R G0 A AN IR I3 A R OB 0 [ B A
-1052g/(m*a).
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Fig.4 Seasonal trends of daily Bowen ratio, net CO, flux of peach
orchard during whole growth stages
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IIHT LS AR B A T AR (AN TR S RIS
MR RS, H NEE(net ecosystem exchange) B AL
AR A B0 25 . ARFTEEI, APk
HE A% 12 a 28 AR AR Bk bl , 76 T8 438K 4 e 1)
5 0K, COy 4F ¥ W il & b -1052 g/(mPa) , Bl
286.91 g/(m™a), (L C ) , NEFM ARSI, HA
K CO, Ml 5 EA AR H VI, A KT CO, il &k
KAE H-1.49 mg/(m*s), HIFRRAZ B4 -25.1 mg/(m?-d),
Bl1-6.85g/(m>d) (BA C #) o AWFFGEEN], KA lifgm4r
IAMAEE S RG S ACH (NEE) S EJEH N-171.0~
278.0 g/(m*a) (LA C 31) 78, 44 CO, B4k Ky-1.5~
1.0 mg/(m*s), FI A et 5 R4 -6.37 g/(mPd) (L
C i) U bRl FEFE X, 30 a 2 AR -]
M TIRAS AR CO, 8 H e i ) 1A -1.9 me/(m’s), i T
AR5 48 AN 3 1L R TR PR 26 T 2R8 R 6 AN [
R B A i J f P I E R, AR CO, R FR T %2
JeAE GRS RIAN, AR ZE AT R 20,
o Q0 AR A A R ) SR RO R B, 4E 3% NEE (138
i My-64.2~-160.5 g/(m*a) (LL C iF) , RIS+ 5
B, ZAES RS RV BT R R X
T FEE PR 3 5 5 4 P 4R34 NEE 4351 4-51.05 Al
-61.7 g /(m’.a) (LA C ), RIGHA AL 2 R 48 NEE
1) 22 5 5 Sk A Rl AR KR [R5 96 . Ramireza 25
(2011 BFFTUER], 61 v a8 oK/ R AR AR R A T
fJ4E NEE 2351l 43 (-466+38)F1(-13+39) g/(m*a) (LL C 3),
oA LA R A BRSPS
BRI, KNI FOKRIEAEAR 4R NEE 4351 A4
-197.6~-317.9 g/(m*a) (LA C il) , —# i NEE Z#liz
I 5 [ OK SRR R AR S Y B it =, AP 5 R AR
RLBCR I, A /INA2 /B R KT AR AR PR U) p 1 % Ay s
(340.5~107.5 g/(m*a), LLC il W, HAFE, &
b A= 7 R [ B it 6 AR S e ) AR A B i
K T U A B AT BB A4 s Bk el 1 8 e s,
K A G B AT R T4 /N 22 /5 T K A T - e e i it
(AR BRI - 39 A ER AR B A (I PR A, 5 AR A 7 5%
AH EL S AR S 1 B4 5 - 39w i [ 2 ), R sl +
B FARFEHAE 0~50 om 12 5 FE AT HLRR &5 B AR

JSE 38 .3 v TR AR ST

B, LR AR AR RIBEE 2R 8 A 7
XESRGE CO, ARSI 5K AT, [l
ARG NEE IYITCRFIL . AZH R Z 1A A0 S5 D R AT
ARSI R NR TR BEA R 7 o A2 [E ALy 37°~
434 LV I3 DX, B i AN R SR SEAN AR FRLCER K B S
AFEZRGERM NEE (MBI = BRI . #edb
PR > 12 a B AR A SR BBELE > A< i AR > 2R
P8y > VG S e B M, A ARG AR A RS
WU HAr P EB BRI 7.3x107 hm?, Bl UL
Ay Ar A —, H A7 X EE AT/ 5
K BRI E SR AL Ty X, I SR B A B RN
AR 2R A i A0 DU BE AR (2R, R bk Pl RS R ¢
{1 A=y il 1 e

4 & ®

AR FH iR B A D A A L i BT SR B R b
12 a A= HARAF BB b A= 25 ROE 3 — kg — K%
SR R G AL WA AT T . 8 HARL I 2
R I [) B3 P kA 7 I S A7 BH 2 1) v C O, RS ITD 7
TEIAAAAE BH S0 1A e ] s I 5, L R T8O 1] s vy WA AL 2
54 0.60 £1-0.33 mg/(m*s) (LL CO, 1) 5 HERHER A K
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Chuai Xiaowei, Huang Xianjin, Lai Li, et al. Accounting of

Dynamic change characteristics of carbon exchange on sown grass and
no-tillage peach orchard

Guo Jiaxuan®, He GU|me|2, Shi Guanglul, Wang Xlaoplngz, Wang Younian®
(1. Agricultural Application of New Technology, Beijing Key Laboratory, Plant Science and Technology Institute, Beijing Agricultural
College, Beijing 102206, China; 2. Beijing Forestry Carbon Sequestration Work Office, Beijing 100013, China)

Abstract: Plant carbon sequestration is an effective way to abate the global warming. However, the field-scale carbon
exchange on a peach orchard remains yet unclear. Here, using an eddy covariance technique, the carbon exchange and
energy balance were analyzed on a coarse-sand-field, no-tillage, 12-year-old-peach orchard. The results showed that
during full flowering, the ability to sequestrate carbon was remarkable, it reached on the peak of -0.33 mg (CO,)/(m*s).
During rapid growth, the Bowen ratio was under 0.3 and daily net carbon sequestration reached on the peak of -25.1 g
(CO,)/(m*d). During the leaf fall stage, there was a great deal of CO, emissions, the peak value of carbon sequestration
reached 0.60 mg (CO,)/(m*s). During monitoring period, the daily average of net carbon sequestration and Bowen ratio
was  (1.2241.56) and (-2.90+6.63)g(CO,)/(m*d), respectively. The net carbon sequestration could
reach-1052 g(COz)/(m2~a) in a year. These results revealed that there were high carbon sequestration on a
coarse-sand-field, no-tillage peach orchard. This research provides basic data for evaluating carbon sink function of
orchard.

Key words: carbon dioxide, fluxes, ecosystems, orchard forest, Bowen ratio, eddy covariance



