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Studies on Maize Digital Simulator

ZHU Ye-ping, LI Shi-juan, YU Xiang-hong
(Institute of Agricultural Information, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; Taking maize as an objective, this paper carries out digital simulation research on the relationship between
crop, environment and technology. It applies systematic analysis and dynamic simulation technology to build a maize
yield and quality formation simulator according to maize growth and development processes. Using the idea of
component-based program design and the technologies of standard interface and module encapsulation, a digital sys-
tem is developed to manage and monitor maize production, the visualized technology is applied to realize dynamic
simulation for maize production. Finally, digitalize and scientization are realized for forecast, management, regulating
and controlling, designing in maize production system.
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Fig.1 Relationships of maize digital simulator.
384T : Total radiation ; 5 3 : Temperature ; 557 5% %8 4T : Photosynthesis effective radiation; 5685 1 B % % : Photosynthesis temperature
coefficient ; 4 PJEE % : Biological age; M HFRTE4K : Leaf area index; #4555 : Planting density ; YEY) {54558 Crop genetic character-
istic parameters ; % 7K ; Precipitation; ¥F i : Grain; 7K J§: Water; J 8% : Irrigation; %) 45 4 4 B . The initial biomass; 3% & 1 .
Photosynthesis ; [E] 44,47 : Assimilation ; 4 ¥ ; Growth; it . Leaf ; 25 ; Stem ;4R ; Root ; £2 3 &3 : Runoff coefficient; Fi7K T2 #i: Rain water
seepage; 1- 3G ¥ : Soil temperature ; 4 J§ ; Latitude; H J¥ : Day sequence; & B8 & & ; The length of illumination; 3 & Wi K 7 & 3
Photosynthetic moisture stress factor; 4= 4 [ifp 38 7K 4 2 ${ : Growth moisture stress fator; #3435 # ; Root length density ; 4 7 1B : Crop
transpiration ; 137 & ; Soil evaporation ; {{fift ; Fertilizer; £ #/L AT : Organic fertilizer; Mifil%: Fertilization; 1k : Mineralization ; 3% F #l
4. :Soil inorganic nitrogen ; S HH 4L ; Denitrification ; Iff 55 8 AE#K & : Critical nitrogen concentration ; 7F 3/ Y& : Crop absorption ; & il &
¥ : Nitrogen stress factor; #3 3K % ¥ & : Root nitrogen concentration; #i |- % ¥ & : Ground nitrogen concentration ; + 13 4] 7 % % . Soil
physical constants; #ii T 7K #b %4 : Ground water recharge; 1 3% 3 ¥ Wi : Soil leakage flow; 4 3 7K 4): Soil moisture; 1 13 7€ & ; Soil

evaporation.
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Fig.2 Structure of maize digital simulator.
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Fig.3 3D visualization show for maize simulation.
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Table 1 Comparison of predicted and observed days after sowing for maize silking and maturity.

BEE 22 4R Silking AR Maturity
N rates il SR T BN

(kg - hm™) Pijzji}\ijc%d Of‘sigiv{%d D Ph% Prje\gifd Ofi]ifd PD PD%
2002 0 61 64 -3 -5 112 115 -3 -3
90 61 61 0 0 112 113 -1 -1
180 61 61 0 0 112 113 -1 -1
270 61 60 1 2 112 113 -1 -1
360 61 59 2 3 112 111 1 1
2003 0 59 63 -3 -5 109 111 -2 -2
90 59 63 -2 -3 109 111 -2 -2
180 59 62 -3 -5 109 110 -1 -1
270 59 61 -4 -6 109 108 1 1
360 59 61 -4 -6 109 108 1 1

TR 2 , Rp A xd iR 22
PD% : BIPU AR 2 B 40 Lo, BRARRT IR 2

PD; prediction deviation, absolute error.

PD% : percentage prediction deviation, relative error.
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Fig.3 Comparison between predicted grain yield of maize and the observed values.
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Fig.4 Comparison between predicted biomass of maize and the observed values.
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