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Effects of Diffuse Radiation on Gross Primary Productivity of
Typical Paddy Fields in Poyang Lake Plain

LIU Bo' HOU Jiajia' SHI Yuanzhi® CUI Yuanlai’

(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China
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Nanjing Hydraulic Research Institute, Nanjing 210029, China
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Abstract: Exploring the impact of diffuse radiation changes on the gross primary productivity ( GPP) of
paddy ecosystem can provide a reference for the assessment of paddy carbon sink capacity and yield
estimation. The eddy covariance (EC) system was used to measure the CO, flux in the double-cropping
paddy field in the Poyang Lake Plain for two consecutive years (2017—2018). The data from the mid-
season period of rice was segmented according to the diffuse fraction ( DF), and the effect of diffuse
radiation and other meteorological factors on GPP under different DF conditions were explored. The
results showed that the effects of different types of radiation on GPP were different. For both the early rice
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and the late rice, GPP and PAR showed a quadratic curve relationship ( R* was 0. 49 and 0.70). Under
different DF conditions, the variation trend of GPP of early and late rice with diffuse photosynthetically
active radiation (PAR ;) was different. When DF was 0.1 ~ 0.4, GPP of early rice did not change
significantly with PAR;, GPP of late rice was increased with PAR, (R’ =0.23), and GPP of early and
late rice was decreased when DF was 0.4 ~0.7 (R* was 0.38 and 0.02). When DF was 0.7 ~1.0,
GPP of early and late rice showed a significant upward trend with PAR,, ( R> was 0.32 and 0.89),
indicating that PAR ;; was an important factor affecting GPP of rice. As for the direct photosynthetically
active radiation (PAR,, ), when PAR,, was between 0 ~ 10 mol/(m’+-d), GPP was increased rapidly
with the increase of PAR ., and then tended to be stable. With the increase of DF, GPP and DF showed
a quadratic curve relationship (R was 0. 45 and 0. 67) , while the light use efficiency (LUE) and DF
showed a significant linear positive correlation (R* was 0. 68 and 0. 82). The optimal DF of the early and
the late rice were 0. 48 and 0. 40, respectively. The changes of DF caused the changes of meteorological
factors such as air temperature ( T,) and water vapor pressure deficit ( VPD ), which had a synergistic
effect on rice GPP. The results of path analysis between meteorological factors and GPP showed that the
effects of meteorological factors on GPP varied under different DF conditions. Overall, the increase of T
and VPD had positive and negative effects on rice GPP, respectively. T,, PAR,, and PAR; were the

main meteorological factors affecting GPP for the early rice, and PAR;, PAR and PAR; were the main

dir

meteorological factors for the late rice when DF was 0.1 ~0.4, 0.4 ~0.7 and 0. 7 ~1. 0, respectively.
Key words: diffuse radiation; aerosol; gross primary production; paddy field; path analysis; Poyang

Lake Plain
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Fig.2 Seasonal variations of major meteorological factors during rice growing season in 2017 and 2018
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Fig.6 Path analysis between GPP over early/late rice and different meteorological factors under three DF segments
x1 ARHSESF LG TEBIVNRAESNESKERERSRER

Tab.1 Results of path analysis between GPP over early rice and meteorological factors under different DF segments

- o . N EESERRES e
AR L ] Ak I REL HEERZ R PAR,, PAR,, T VeD
PAR 0.294 0. 320 -0.074 0. 046 0.001
PAR;, -0.308 0.155 -0.153 -0.309 -0.001
0-1~0.4 T, 0. 648 0. 696 0.021 -0.069 0. 001
VPD 0. 001 -0.003 -0.137 0. 029 0.112
PAR -0.488 0. 146 -0.576 -0.158 0.101
PAR,;, 0. 802 0.912 -0.093 0.139 -0.157
0-4-0.7 T, 0. 544 0. 290 -0. 080 0. 437 -0.103
VPD 0. 697 -0.180 -0.082 0.792 0.166
PAR,; 0.625 0.676 -0.037 0. 097 -0.111
PAR,, 0. 506 -0.045 0. 556 0.152 -0.157
0-7~1.0 T, 0.318 0. 300 0.219 -0.023 -0.178
VPD 0.242 -0.248 0.303 -0.029 0.216

R2 FREHSEHILE TRESNREFTNESKAREEZITER

Tab.2 Results of path analysis between GPP over late rice and meteorological factors under different DF segments

- N v [CIESLEEER
TN R L 1] Ar it I REL HEERZ R PAR, PAR,, T VPD
PAR 0. 481 0.535 -0.059 -0.023 0.028
PAR,;, 0.253 0. 343 -0.092 0. 042 -0.039
0-1~0.4 T, 0.190 0.289 -0.042 0. 049 -0. 106
VPD -0.028 -0.186 -0. 081 0.073 0.165
PAR; -0.106 0.332 -0.518 -0.060 0.139
PAR,;, 0. 686 0.897 -0.192 0. 140 -0.159
0-4~0.7 T, 0. 483 0.310 -0. 064 0. 404 -0.168
VPD -0.198 -0. 496 -0.093 0. 287 0.105
PAR 0.941 0.671 0. 144 0.079 0. 047
PAR,;, 0. 801 0. 201 0. 481 0.075 0.043
0.7~1.0 T, 0.746 0.118 0. 450 0.128 0. 051
VPD 0.877 0. 056 0.558 0.156 0.107

1.0 I, VPD Xf Mefei GPP RYSZM A i X Al RES (EREXSSLRYFEHIRE J1 455 , T VPD X GPP (1 B
WS B BAIE VPD A 5C( <0.5 kPa) , X4 VPD A1k PLl AR 2B,
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