202241 4 &k MLk 2= i %553 % 41

doi:10.6041/j. issn. 1000-1298.2022.01. 036

ZNE-BERKHEZERBS CO, & T HSFA R 2 E =R

R Fik4T k¥ %K #°
(L4 MR B 2 SRR BB, #5 M 2250095 2. 150 (3 B TR R E T 95 AR M S R T A S 0 %, it 210044 5
3 MRS, B 225009)

R AR BRI T R H 28 B (ET) B CO, i 28 i (NEE) 1) 22 X 2 U3 [R] 52 i, 28 B rp [ ) 2 B B 3 25 5 1K
Bl & /N TR AR ORI GT R 4, 5 10 BE A O UL 2R 45 S 1% 2003—2010 4132 H 38 5 50, ) 45 4 7 72
BEAY 38T T A< ET 1 NEE $#4F S g R 3, S5 R . 275 RUE L ET M NEE &30 4 006 A AR fh R 1, (H —
HHEARERFEEREZR ., SEARFMIL,EZF ET(NEE) WIEEW B & T (IRT) EXFE, HERBENE
FMEAKZT ET S50 2 4 ¥ E 508 398. 63 .256. 59 mm, 3 H = 3F 34 2 B sl (P <0.05) ;1 & &M
ok ZE NEE SR 5108 - 272,57, -293.57 ¢/m” fH 4 AR PR AL 3R B35 (P >0.05) . i 4 2
R HOET 1 NEE 23545 fb ) 2L R, O R SR B H Ve A Lo v i 9 R0 S0IR 8 2 i ARG B0t 2 28 ET
1 NEE 7= Az 858 K Y (142 5% W0 5 10 7E 6 oK 2 40 A K 98 R 28 30 3 i 1 ARLES B0t ET AT NEE @y [E 2 2 m oK . sbsh, +
B K RN R AN R 24 K 78 ET il NEE (958 77 78 — 2 25 5

XKEWR: RHESRG; £/NE-HEKRKE; il ; CO,E A8 #ht; 45 7 R :
HES %S S161 STHRARIRAD : A T EHS . 1000-1298(2022)01-0331-09 0SID; 5

Characteristics and Influencing Factors of Evapotranspiration and Net CO,
Exchange in Winter Wheat — Summer Maize Field

LI Cheng' WANG Ranghui’ LI Zhaozhe' XU Yang’
(1. College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China
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Abstract; Aiming to reveal the synergistic effect of various factors on cropland evapotranspiration ( ET)
and net CO, exchange (NEE) in the Huang — Huai — Hai Plain, a field experiment based on an eddy
covariance technique was conducted at a typical winter wheat — summer maize field in Yucheng City,
Shandong Province. Based on daily observation data of water and carbon fluxes from 2003 to 2010 and the
structural equation model, the characteristics and influencing factors of ET and NEE were systematically
analyzed. The results showed that the ET and NEE of different photosynthetic plants (e. g. , wheat and
maize) had significant differences. Seasonal variations of ET generally showed bimodal curves, with the
first peak (in May) higher than the second one (in August) in each year. The ET in the wheat season
fluctuated between 315.56 mm and 499. 54 mm, with a multi-year average of 398. 63 mm, whereas it
fluctuated from 221. 68 mm to 314. 95 mm in the maize season, with a multi-year average of 256. 59 mm.
The significant trends of ET were found in these two different growing seasons (P <0.05). Compared
with the ET, the NEE also showed a double-peak curves, with the first peak (in April) lower than the
second one (in August) in each year. The NEE in the wheat season fluctuated between —367.84 g/m’
and - 149.93 g/m’, with a multi-year average of - 272.57 g/m’, whereas it fluctuated from

W e H 9. 2020 12 -07 &8l H 1. 2021 - 01 -25

E£WB: R A KRB 40 H (41801013 31801028 ) \ YL H 4 A A Bl 2% 5L 4 5 H ( BK20180939 ) | [® 5K & & WF & i %l 5 H
(2019 YFCO507403 ) 17T 35 45 el /5. % 7 45 52 B % FF W0 H (JKLAM1802)

EHEB Y : 2R0(1988—) 5, UFIil, i+, N F I S50 He 5L L5, E-mail: licheng_nj@ 163. com

EEESE: Tib&(1963—) W ##z, 1, £ 8N I A oK 0 58 B H IS, E-mail: thwang@ nuist. edu. cn



332 &l #Hl

L

2022 4

-469.63 g¢/m’ to —118.79 g/m’ in the maize season, with a multi-year average of —293.57 g/m’.

The net radiation was an important factor affecting seasonal changes of the ET and NEE in this field,

which were mainly found to impose direct effects on the ET and NEE. As for indirect effects, radiation

and temperature had great indirect effects on the ET and NEE through the leaf area index in the wheat

season, whereas the indirect effect of VPD were larger in the maize season.

Additionally, other

environmental factors, e. g. , the soil water content and wind speed had different effects on the ET and

NEE in different growing seasons.

Key words: agroecosystem; winter wheat — summer maize field; evapotranspiration; net CO, exchange;

structural equation model
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Fig.2 Seasonal changes of ET and NEE in winter

wheat — summer maize field during study period
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Fig.3 Annual changes of cumulative ET and cumulative NEE

in winter wheat — summer maize field during study period
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Fig.4 SEM results of ET in winter wheat — summer maize field
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Tab.1 Standardized direct, indirect, and total effects of each factor on ET in winter wheat — summer maize field
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Fig.5 SEM results of NEE in winter wheat — summer maize field
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Tab.2 Standardized direct, indirect, and total effects of each factor on NEE in winter wheat — summer maize field
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