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Simulation model of summer maize phenology
based on climatic suitability
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Abstract Based on the crop eco-physiological development process and foundings of previous study
on the climatic suitability, a simulation model of summer maize phenology was found. Firstly, the suita-
bility functions such as temperature, precipitation and sunshine duration were established respectively.
Then, by combining the above suitability function with summer maize data from 19 agrometeorological
sites in Henan province, the affecting weight coefficients for temperature, precipitation and sunshine du-
ration at different development stages were determined with path analysis. Finally, the combined suitabili-
ty was calculated to predict the summer maize growth. Results showed that the model could predict various
development stages ( emergence, seven-leaf, jointing, tasseling, milk stage and maturation) quite well.
The root mean square errors between the simulated and observed values of the building data were 1.5,
3.1, 3.4, 2.9, 4.0 and 4. 5 days respectively. When the independent data was used to test the model,
the root mean square errors ranged from 1. 0-4. 6 days.
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Table 1  Critical temperatures and rainfall demand at

different growth stages of summer maize

HEH t,/C 4,/°C t,/C R,/mm
-t 25 14 32 2.0
- 26 14 35 3.3
LM 27 17 35 3.3
P -l 27 17 34 5.3
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FLA- Y 23 10 32 2.8
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Fig.2 Change law in temperature

suitability of summer maize

1, R <RS<R,
S, ={R/R,, R <R, , (3)
R/R, R >R,
K, R, R, il AT A TR, LR KE;R
4 HA K E (R,) SETHE &K (R,) Z 1,
R, M 2 KIFWEIM H (n) B 1 K R, KTFAEY
/K (R,) FF50 BIHE , 1R =R .

Roy= Y (R, =R).R >R . (4
WA S )& B0 2 EOR R X, A
BHWAE B EOK R B AR oK R S5 H K
2 <70% iR 2 >150% i w; ik, € X R, =
0.7R,,R,=1.5R,, R, WH EARAFAFIHH VY
TKE, R, BSEE & s, g1,
(3) B E K H BRIEOE B Rk
YEYI R H G BRI BOR 40 AR K 2 F
TFHCAAE I R] R, DL H BRSO 21 A] BT
9 70% A1l B B 24 B IR E 43R ik 5] 70%
B LA B RS B R () 17 B2 07 3k 38 3 IR A
FET PR ER AR | ' FEE B PR AT R R
S/S.,  S<S8,
= , (5)
1, S=8,
o, S RS br H BRI, FLW R 20 H BRE 7R
KRT5%T 70%;5S,=0.7 L,, L, nl BEpE HIH A
KanF

S

2cos”'( - tana tan))
360 ’ (6)
A =23.5sin(6.283 2(284 + K)/365) , (7)
A, a HERREE A SR B K O B, REAE 1
1 HESH,
(4) B EARS e AR LR A A
TRE Rk AN H RO oK AR K & I R] Y 52
M R B AN — 2, % TR G T AR AR e, B
AALEASRN A Bk ST I A R B i HO A= 5 40
MOSEIRFRRE PRI, SR 1Y 2 300 A2 R ) 0 2% A 3R
B BT E RS A B IR E KK H
PSS B JE 0 4 SR T AT JC e 4 b 3 LA
BARHTREE RN AR, LR E IR ECOY
B ava SR Epy W C HIE S &5 SUNEN:- 2]
REWREIER R (E,) , WK 1 4 B RIS
HE R NAALE R AP, SRE DT

|
Pi=——, (8)

DY IE!I
j=1

L, =24



80 S

Bt 2 35 &

Hrpj=1,2,-,m,m WRELHFE,
AR DL E T A R4 R 0 B R R
B HZEAEEER DIHAZ(9) 1A

Scnm:ZPjXSj7 (9)

j=1
H—KaWNREGEEHE S, Wi HEZEAE
HIE S, EB T LUHARK(10) 115

(10)

1.2.2 HEWEWIEHE

K T AR ZEAE N PEASBERG BEFR bR . S5
HRARZE(E /N, AU (B -5 LI (L 11— B by, BAR
Y R ASAUL 25 SR A

2 BRGNS

KA (1) ~(7) 5 BIHR A & B BN
REOK RGO IE B, 2 SPSS13. 0 B4R 345
LR EHEE AR B, PR [ )5 2R 5500
FEVER/NT 0,05, 5 2 (8) TR B R AL AR
B, BAERBURAR(9) HHE B Z H LA IEH
FE s (10) Rib AR BN ML EE IR
FRAMERY | Z AU -5 W0 DA 9 152 25 35 B d5e /Ry
1k BB S, o B KGR B — A 0
GAEHE,

2.1 WEER

FIFH 138 75 5 T e Sr A AR T A 19 A3l
S FORIEFR- G - R BT -
T A - FLA LA RS R B B B i R S R B
ARl B3R 22 1.5.3.1.3.4,2.9 4.0,
4.5 d, BB S R B KRR WE 3, AT LA
19 AN HLIX A & B B BOR A R85 S b R AU

30 35 40

0 5 10

15 20 25
XL /d

K3 J IR YRR S
MLIE Y P A (BAA 2 d)
Fig.3 Comparison between the simulated and measured values
of duration at different development stages of
summer maize(unit:d)
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Table 2 Weight coefficients and combined suitability for each

meteorological factor at different development stages of summer maize
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Table 3 Prediction errors of duration at different development stages of summer maize (unit:d)

A &) T £t L at] i L A
2008-06-08 2(1) -3(-3) 5(5) -1(1) -3(-4) 4(3)
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HRAH 2009-06-05 0(-1) 8(5) 3(-5) -1(-2) 1(-1) -2(-6)
2010-06-07 -1(-1) 5(-2) 7(3) -5(-5) 6(1) -5(-7)
2008-06-02 0(1) -1(0) -4(-4) 3(6) 1(3) -2(-3)
[ 2009-06-11 2(1) 1(-1) 0(0) 2(3) -1(1) -2(-2)
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2010-06-13 1(-2) 1(-3) 2(1) 2(0) 3(-4) 2(1)
2008-05-20 0(0) —(—) 0(1) 2(5) -2(-2) -4(-5)
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2010-06-03 -1(1) -8(-9) -2(-3) 2(0) 3(6) -4(-4)
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Fig.4 Comparison between the simulated and measured values
of duration at different developmental stages of

summer maize( unit:d)
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