*@F@EE 2010,26(6):317-323

Chinese Agricultural Science Bulletin

AR A 5 TR RS R 5

WK, AL, e, R EH,
(o [ B RO ERR BRI T, AR M F A My AR b B 5 5 A A A T R B AR L Ik g
ANV G A ) 2 T P F IR0 =, WERAAE M 57173757 o AV S B 5 I8 2 Bt I 2T 100094)

i B A A REA R LI FHE KRGS, BIA S LS T4 AR R AL R 69 B 50 5 A A AT
HFRHRGARE m R EEKm, KA @G ZE CHATTLET,AQT A & BB A P @A T A
T &, VASQL Server 2005 4 J& & $HE B, £ 2% FAH IS B0y LB T, AL e BB AT R, M2
TR ESLE FHRRBEEEM RS, AT Rtk oak 09 i AR Fo BB R0 A HLAE , i8 1L AR
PR, MET BB EERSVEREDAER , B AT ABEEE RA rTERIEH LR
KA RFE A VERAFIEAR H R R FBRRH RS R T AR EE LSRRG T w, Eo R
HETHRARARBEELE L EZRERN TR X R0 E ME TR OB RTRERAER, £
B AR LB 0 oA AR AL Fo BEAR e R AR AL A 0 S mh b B o AR IR A T M AR BB B AL, A 22
AF My, 45 R R AL DA 5 WLRIAE o) & BT, BE R RACEL A 3% a9 HLFL M d BB 4% 3 0 TR 1 e
2R PE

KRR AT AR R AE R T AR R

FE S ES :s181 SHEFRAERS: A IS :2009-1981

Studies on the Simulation Model of Photosynthesis and Dry Matter
Accumulation for Rubber Tree
Xie Guishui'?, Chen Banggian', Wang Jikun', Wu Zhixiang', Huang Yuanfang’
('Rubber Research Institute; Danzhou Key Field Station of Observation and Research for Tropical Agricultural
Resources and Environment, Ministry of Agriculture, Key Laboratory of Rubber Biology, Ministry of Agriculture;
Chinese Academy of Tropical Agricultural Sciences, Danzhou Hainan 571737,
*College of Resources and Environment, China Agriculture University, Beijing 100094)

Abstract: Crop growth model is the core of digital agriculture. The research of simulation models on rubber
tree photosynthesis and dry matter accumulation would be the foundation for the research and application of
digital rubber trees. By using object—oriented C++ for the development language, and QT prospects for the
development of graphical user interface platform, applying SQL Server 2005 for back—end database supported
by the meteorological data in the database, and according to the idea of modular design, the rubber tree
photosynthesis and dry matter accumulation simulation system for material accumulation was built. Based on
single leaf light response model and the canopy light distribution, rubber tree canopy photosynthesis model was

constructed by integral form. In this model, factors that would affect rubber canopy photosynthetic rate were
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considered. These factors included the light flux density, temperature, leaf area index, the largest single—leaf

photosynthetic rate, photosynthetic characteristic parameters, extinction coefficient, and group reflectivity.

Based on the relationship of the respiration rate of leaves and wood organ interact with the environmental

factors, the rubber tree respiration model was developed. Based on the canopy photosynthesis model and the

respiration model, the dry material accumulation simulation model of rubber tree was constructed. The

validation of model for dry matter accumulation with field experiments indicated good fit between the simulated

and observed data. Therefore, this model is strong on both mechanism and practicability.
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