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Applicable evaluation of crop model AquaCrop for summer maize
production in Loess Plateau Region

NI Ling', FENG Hao'?, REN Xiao-chuan®, HAO Zhi-peng*
(1. Institute of Soil and Water Conservation , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Institute of Water Saving Agriculture in Arid Regions of China, Northwest A&F University , Yangling, Shaanxi 712100, China;

3. Agricultural economy management station of Qian County, Xianyang, Shaanxi 712100, China;
4. Water Conservancy Bureau of Laiyang City, Laiyang, Shandong 265200, China)

Abstract: In order to evaluate its applicability of crop model AquaCrop in Loess Plateau Region, the model parame-

ters were revised and validated based on the summer maize parameters recommended by Hsiao et al. The biomass in the

maize growing season, the change procedure of evapotranspiration, harvest yield and aboveground biomass in 2003,
2004, 2005, 2007, 2008 and 2010 in Changwu Region of the Shaanxi Province have been simulated, and carried out the

comparison and analysis for the simulated with measured data. The results were showed that: In the six years, the adjust-

ed determination coefficient Adj. R* for simulated yield data and measured yield data was 0.9270, the relative error was
between —2.479 to 11.182. The Adj. R? for simulated and measured aboveground biomass was 0.7842. In this model,
the effect of simulating yield was better than the aboveground biomass. In 2005 and 2008, the Adj. R* for simulated and

measured evapotranspiration were 0.6229 and 0.7973, respectively. Therefore, this model has a good simulation effect

and important significance for the next optimal water management of summer maize in Loess Plateau Region.
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Table 1 The basic date of summer maize

W H AEA Year
Ttem 2003 2004 2005 2007 2008 2010
A SRR SRR SR WSt 10 It 10 Wt 10
Cultivar Zhongdanjinsui Zhongdanjinsui Zhongdanjinsui Shendan10 Shendan10 Shendan10
BrE WAL L B WAL WL WAL
Tillage measure Conventional Conventional Mulching Conventional Conventional Conventional
" R
WREL/ (B - m _)2 6 5 5 A 4 p
Number/ (plant*m™*)
= H —
}%ﬂﬂ,ﬁ(ﬂ H) 04-20 04-16 04-22 04-22 04-22 04-22
Sowing date(m - d)
i H _
,ﬁmll/ﬁ(ﬂ H) 05 - 06 04-22 04-29 05-05 05-02 05 - 06
Emergence date(m - d)
0 -
}ﬁﬁ“!l%ﬁ(ﬁ H) 09 -18 09 - 03 08 -25 09-17 09 - 05 09 - 07
Maturity date(m - d)
Wk RB(A - R) 09-23 09 - 06 08 - 30 09 -18 09 - 07 09-11
Harvest date(m - d)
e
ERHAM 157 144 131 150 139 141
Period of duration
= . _2
PR/ (™) 11.600 10.090 10.714 7.653 7.867 7.442
Yield
A2t B WIRE R /mm
Rainfall in whole 660.3 319.1 254.9 409.2 312.5 504.0
growth period
LEHY ETy/
A BTo/mm 609.8 598.3 566.8 622.6 580.8 514.9

ET} in whole growth period
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Fig.1 The rainfall distribution in whole growth period of summer maize
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Table 2 The soil initial parameters

LR RHRE OKAMEES HEEKE  E K

Depth Bulk density Wilting point ~ Field capacity Saturated water
/em /(g em™?) /% /% content /%
40 1.33 10.02 28.14 49.76
60 1.34 10.22 28.40 49.30
80 1.25 7.32 26.84 52.96
120 1.31 6.22 26.81 50.47
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Table 3  Parts of parameters of spring maize in AquaCrop model

PRI B HL Crop parameter BUE Value FAA7 8% 3L Unit or meaning
FERLIEE Base temperature 8.0 C
e I AR Maximal critical temperature 30.0 C
HH IR 909% I BRLBR A1 4 ) e )22 2 2 TRT B (CCo) 6.5 )
Canopy area cover by single crop when the seedling emergence rate at 90% ’ o
VR AR A0 I ) )2 7 2 1 R (CGO) 13 -
Canopy cover increasing rate in crop growing stage ’ ¢
56 J2 7 35 %38 100% IR 2511 AL |03 XS T H A7 K A0
Crop transpiration coefficient when the canopy cover rate at 100% ’ Relative to the reference ET,
F R S0 R B 03 "
Daily canopy cover decline as a result of leaves ageing ’
0 T 25 2R (CD
S 0 TE 2 L 00 (CDC) Lo a1 GDD)
Canopy cover decline rate in crop senescence stage
FRAEC A A Rk s -
Standard water production efficiency ’ gm
AL B R 0.69 3 L A AL B 5 A
Upper threshold for stomatal conductance ’ Stomatal began to close if more than this value
AR TR AL 43 %o , 30 HIFOU T AR PRI £
Reference crop harvest index The crop harvest index in normal circumstances
P T LR 5 T B
I 90% th B0 FF I TFAE B U ISR B R D BURN T U
. . . 800 If the accumulated temperature of
Required accumulated temperature from 90% seedling emergence to flowering . . .
early-maturing crops is less than this value
# ==& bi=|
TFAEI P AR 190 €

Required accumulated temperature for flowering period
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Table 4 The meanings and range of values for some statistical parameters

2% Py ‘ I .
A BHGEX AR i R
Parameter Parameter . The best .
.. Design formulas Value range Annotation
names definition value
Bgr iR RMSE (B8], F WL HOR Bl
RMSE Root mean =0 0 The smaller the value, the simulation

square error

effect is better

- o s 4 RSEIE 1, 260 24 BB
o = Bhf
d BRI 1-— <l 1 . o
Synerer index Z (1S =0y 141 0= s 172 Value is close to 1, overall simulation
ynerey = i Vil+ Ui =0 shows that the better the results
5 i ¥ N N CRM < 0, 3% B 55 78 452 400 Jff 55
e (20~ s CRM >0, 20 ORI
CRM N ati L:lwim] <l 0 CRM < 0, simulation values on the
d:;l:_rfrfl;ii:tm 2 0; high side. CRM >0, simulation value
i i=1 is low

TErd S A, 0, FSINE, N R SeREL, 0; ST 1 (E .

Note: In this table, S; is the Simulated value. O; is the measured values. N is the numbers of measurement. O; is the average value.
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Fig.3  The simulated and measured values of crop ET in different years
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Table 5 The accuracy analysis for the preliminary simulated results by AquaCrop model
SEMy BHER I BriR e FHa R AL BRIEREFHL
Year Tillage measures RMSE/(t*hm~?) d CRM
2003 HHL Conventional 1.1231 0.9955 0.0190
2004 #HL Conventional 0.7565 0.9976 0.0168
2005 Z I Mulching 2.2574 0.9714 0.1324
2007 HH Conventional 0.4168 0.9973 0.0251
2008 # B Conventional 1.1865 0.9893 0.0078
2010 HHL Conventional 0.4212 0.9992 -0.0151
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