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Abstract: This study conducted continuous 2—years observation of CO, fluxes by using eddy covariance method and ana-
lyzed the influences of radiation, temperature, water vapor, and wind speed on CO, fluxes, in order to clarify the multi—tempo-
ral variation characteristics of CO. flux during rice growing season in a wheat—rice rotation ecosystem in the Yangtze River
Delta region, quantify the contribution of environmental factors to the variation of CO. flux during rice growing season, and
split the direct and indirect impacts of environmental factors on CO, flux. The results showed that this ecosystem during
the rice growing season was a carbon sink, with total carbon sequestration of 396.3 g/m” and 491.9 g/m* during the rice
growing seasons in 2020 and 2021 respectively. The CO, flux also exhibited significant diurnal variations, with a single

peak curve of “U” and “V” shape, and its absorption peaks were located from 200th to 250th day of year. At different
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time—scale, photosynthetic photon flux density (PPFD) remained the main control factor of CO. flux. As the time scale

was longer, the difference between the contributions of environmental factors was reduced. Vapor pressure deficit (VPD)

was also an important factor on CO. flux, but the interaction between PPFD and VPD would inhibit the direct contribution

of these two factors on CO, flux.
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Fig.3 Nonlinear regression analysis of hourly-scale CO, fluxes in rice growing season in 2020 and 2021
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Fig.4 Dominance analysis method of hourly-scale CO, fluxes in rice growing season in 2020 and 2021
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Table 2 Flux analysis of hourly—scale diurnal CO; fluxes in rice growing season

- v b [EZSHEEE S

AZER RAR HEBERN SWC U VPD TA PPFD IR =22l

SWC —0.141%%* —0.089 0.004 0.008 0.046 —-0.043 —0.060 —-0.051

U —0.132%%* —0.041 0.008 0.027 —-0.025 —0.138 0.037 —0.091

o VPD —0.276%%* 0.379 —=0.002 —=0.003 =0.170 -0.472 —0.008 =0.655
o TA —0.361%%* —0.269 0.015 —0.004 0.240 -0.375 0.031 —-0.093
PPFD —0.751%%* -0.827 —=0.005 —-0.007 0.217 —=0.122 —=0.007 0.077

IR —0.176%* —0.183 —-0.032 0.008 0.017 0.045 —-0.032 0.006

SWC —0.339%%* —-0.213 0.008 0.002 —-0.137 —-0.127

% U —0.092%%* -0.124 0.014 —0.003 0.021 0.032
VPD 0.098%** —-0.048 0.008 —-0.008 0.147 0.147

TA 0.514%%* 0.473 0.001 —0.005 —0.015 0.041
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Fig.5 Dominance analysis method of daily-scale and fertility-scale CO, fluxes in rice growing season in 2020 and 2021

H T =AW R 2 R A TS0, AR SO
WA I345 TR T CO, 10 2 1) B4 sk AR 2 o1
R, SRR3R . INH R, % COm 1 H
FETTRk R R B SR 2 PPFD, oYk N VPD., HH, PPFD
() BLFE B AR 2 B0 —0.928 , 156 I T 1 B3 vk 2 e it
CO. MU, 1T VPD %) 4% BTRR AT COL MRS i 7 H
PRE Fl U X CO.if f 1Y ELEZ DT iRIE 5 /N, AT LAZ B . 7F
X2 [a]H:38 4% Z %50, VPD 3 1 PPFD #1 PPFD 38 3+
VPD 52 i CO, 3 12 ¥ [H] 42238 142 2 20070 il o —0.751 1l
0.490, X T VPD I PPFD Z [A] 128 HAEF & B3
M) e FEL A R A P BB DR R O R A R O ]
LB A% 2R BUHI L, VPD Y [B] B2 sk e K, [B] #5384 2R

BR-0.855, FEE M T DTk, 1R VPD 1Y
X CO.M s EME HEH . HIK 2 PPFD, B [H]
FElAE RN 0.368, XM e E A M HI/E A, 5 PPFD
) (] 422388 42 R A0 /N T H el 42 2244, Ui B PPFD X}
COil = A LA B E R . 5 H RJEA,
EAEFRE I COM F 1Y sk L) PPED M VPD
R, B R E 0 -0.796 F10.617, FIE X} CO,
i BVE B AR . {22, BT VPD i i PPED Xt
CO.i = fY Al Em AL RECH—0.562, HGH T B W) BT
#k , BT VPD X CO, il & 19 B RV I A 3 . [T,
PPFD il it VPD A 9 i) 2 5 kA58 40 #1537 1T PPFD
() BN, AR T PPED X COL38 7t 1 BTk %

®3 KBEKFHERUERECO.BEMBERZDH
Table 3 Path analysis method of CO: fluxes in rice growing season at daily and above scales
R 2k

AZh LES HH R PRE SWC U \I;]%ﬁh‘ TT%Z PPFD IR &it

PRE 0.104 0.031 0.002 0.002 —0.180 0.002 0.246 0.003 0.074
SWC —(.243%* -0.229 0.000 -0.004 0.004 0.055 -0.013 -0.056 -0.014

U 0.157* 0.030 0.002 0.033 —0.061 -0.026 0.126 0.054 0.127

HRUE VPD —0.249%* 0.606 -0.009 -0.001 —-0.003 —-0.085 -0.751 —-0.005 -0.855
TA —0.295%%* -0.224 0.000 0.056 0.003 0.231 -0.401 0.040 -0.071

PPFD —0.561%* -0.928 —-0.008 -0.003 -0.004 0.490 -0.097 -0.011 0.368
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PRE -0.016 -0.031 -0.047 -0.005 —0.082 -0.026 0.093 0.081 0.015

SWC -0.210 0.168 0.009 -0.032 0.112 0.040 —0.186 -0.320 -0.377
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