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Table 1 Planting mode and soil parameters of summer maize in 2016 and 2017
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Table 2 Growth and meteorological conditions of summer maize in 2016 and 2017
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Fig.1 Comparison of summer maize before and after lodging
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Table 3 Leaf area index of summer maize in 2016 and 2017

Fy o FNU NS R 3 ST T AR 1 A

29 CREIGO
16 (ERAAMEIHO
2017 4.0 29

2016 48

15 BEERRAZHERE

Penman-Monteith #5154 Fl TSz 25 g - &2,

NN
_A(RH'G)+pCp(es'ea)/ra
AET= A+y(1 oy (2)

A A NHIARTKIR
jﬂ):%%ﬁ@imﬁf(wm );G j\j:ti;%ﬁ@l_i(W/m );
p NESEE (kgim®); C, AEAHH (1 012 U/
(kg KD); e HZHE HERIBEAKIRE (hPa); e, N
FR R R SZBR KR E (kPa); y T2 H % (0.067

10

kPa/K); ro ATEZEBH S (sim); ry NYERZE S 5
SR8 (sim).

RS Ry I CNR2 (P4 HAL B WA 2.+
BHGEE Gl BUMER N E5E], G, 4 0.05m +
WHGAEMRN B R, Gs N T IEIA7 i Il :

G=G,+Gq. (3)

ot 5t 2 B B30 1, SEFH Jarvis? 1 Noilhan 252!
FEH IS EAORER, G R TR R (LAl X
re BEATHL AL

1 i
Fo= b x —fmn__ 4
LAI,  Fy XFyxF3xFy

K LAl R EA B AT, Fiv Fow Fa M
Fa 53 MR 5 RaCWIM?) s HLRTZKIA 2 VPD(hPa)
AET CC) MAIEEMEKE 0 (em¥fem®) Fymi
R

A R T AE B LAL, BT a5

LAI LAI<2

LAI= . o (5
’ {2+LA3’ 2, LAI>2

r. % F Shuttleworth B0 & A X545 51

rﬁ:i[l ot n(hd){exp[ (1_+_ZO)] 1}]’ (6)

A w A Karman 5 $0(,=0.41); u N BEHE KUK (m/s)
ZNZERE (m) ; dAMEEET (m) ; h Ak
B (M) n AT NI BRI £, BUE D 2.5;
Zo HFHRERE (m) o
1.6 RESMFEAFREEEIE

LA &% (Correlation coefficient, r). &%
(Slope) PR B HME 15 S 2 18] fAH G S B AL
S — U B H P 465 1% % (Mean Absolute Error,
MAE) FISEIAEXTR 2 (Mean Relative Error, MRE)
X IETRRE BE AT VPANY, 1R 2280 /) , R B ABLURE R B i o
FF 5] N7 %% (Root Mean Squared Error,
RMSE) Al—#:46%0 (Index of Agreement, 1A), 4
SR PEA 1R ZE M I B BAR B, DL 5 SilE
Z ) ) 22, PEAN R AU 5UR - 1R 22 RMSE /),
— BRI T 1, AR R

MAE=2-150: 1ns 0 (7

n 5%, 100%
MRE—1+, (8)

n - 2
RMSE= /M (9)

n am . 2
1A=1.0— 2060
211(15-01+10-01)

A OWIMERIFEME: S ON% | DMEHIME: O
AR -

(10



FAKk F: FLEYHEOO TR S R 12

17 HiEaE BB, RAA R AR, e AR R
K Excel 2016 FAFEATHen b BRI &L, SRAT - BHAIS %, IR KK H 2 HCR AR E 5 5k
SPSS19.0 B AFREAT HE S it 73 #r e DME BB — B, P-ME AL (E 5 Sl (4

WS — (B3,

yEEE
2 RS D — 20IGRBIREE e 20064 KBRS
— 20164 BIR G ARME a 20165 (ER 5 S

2.1 ERKMHEmARissEil — 201 74FERHUE m 20174ESEINE

5 .
A 48 Sl TR i 28 A B IE [ Logistics A= 78 4
HEAT B K KZ H T AR O B 3 d 81 R 2 A0 B 2 2 —
PR S i AR R BT 2016 SEBIAR 5 —K 1
P AR TR P 2 TR, BEME S L E RSN 0 : : : : '
0603 0623 0713 0802 0822 0911 1001
— H 3
2.2 EEFHERRRAZRHERU B2 et @A AL
M ERAKER (20174) B KA — Fig.2 Leaf area index simulation
PO, AT K IR AR ROIRIL S A H 725 8k
. 05 o SEHfE
£ 04 [EPNEEE
£
S 03 _
E 02 g & :
W ‘ o & 3 39 44 $ 85 el 22

0828 0830 0901 0903 0905 0907 0909 a1 0911 0913 0915 0917 0919 0921 0923

B3 EFFAE B KA R NE LB A b
Fig.3 Comparison between observed and simulated evapotranspiration of summer maize in normal year
FHRAT I, P-MBLRBRUE S0 EA < RZ 5 min, 1A50.98, Ui BIRER HAG B IF KR, P-M
73N0.97 (FE0.01/K-F L&), BACRFILMIS,  AERIAT DUBHE B RO R JOK I W A KRB N B AR
A HARIRIZEN1.08, 40122 50.005 mm/30  HZ&HE .
min, “FIJHNTIR % 410.5%. RMSE40.019 mm/30
k4 EFFAP-MBEAEME 2 RREEAKERITE

Table 4 Statistical results of evapotranspiration simulated by P-M model in normal year
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Fig.5 Observed and simulated value of summer maize evapotranspiration in lodging years
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Table 5 Statistical results of evapotranspiration simulated by P-M model in lodging year
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photosynthesis and water consumption characteristics of summer maize

Effect of Lodging on Evapotranspiration of Summer Maize at Milk Ripening Stage

PENG Jiyong »%, HAN Yaojie »2, LI Shuyan® %", FANG Wensong" ?
(1. CMA Henan Agrometeorological Support and Applied Technique Key Laboratory, Zhengzhou 450003, China;
2. Henan Institute of Meteorological Science, Zhengzhou 450003, China)

Abstract: [Objective] Strong winds in summer often result in lodging stress to summer maize in central China. The
purpose of this paper is to evaluate experimentally how the lodging affects evapotranspiration from a maize field.
[ Method] The analysis was based on a dataset collected on 25 August 2016 after a strong wind hit Zhengzhou
agrometeorological station. Using the Penman-Monteith (P-M) model, meteorological and crop data, as well as
vorticity measured in 2017 (a normal year), we calculated the evapotranspiration and optimized the model
parameters to fit the P-M model to the measured data in 2017. Using the P-M model and the calibrated parameters
and field-survey data, we estimated evapotranspiration from the summer maize field without any lodging as the
control (P-My). The reduced evapotranspiration (P-M,) due to the lodging in 2016 was estimated using field
survey-plant data. [Result] The evapotranspiration calculated without lodging agreed well with the measured data,
with an absolute error of 0.005 mm/30 min, a relative error of 10.7%, and root mean square error and consistency
index being 0.019 and 0.98 respectively. For the lodged maize field, the absolute and relative errors between the
calculated and measured evapotranspiration were 0.002 mm/30 min and 2.9%, respectively, and the root mean square
error and the consistency index were 0.001 and 0.98 respectively. [ Conclusion] Mazie lodging at milk stage due to
strong winds significantly reduced its evapotranspiration. Results calculated using the P-M model showed that the
lodging reduced daily evapotranspiration by 0.68 mm, a 18.3% reduction compared to the control. The reduced daily
average evapotranspiration in the early stage of the lodging was 20.6% (0.99 mm), while in the later stage it
decreased to 0.42 mm, 14.8% down compared to the control.
Key words: summer maize; lodging; Penman-Monteith model; eddy covariance; simulation; evapotranspiration
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