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Analysis of photosynthetic simulation by a biochemical m
odel or mathematical model in greenhouse eggplant

GAO Zhi-Kuil® *, GAO Rong-Fu?, HE Jun-Ping', WANG Mei', ZHONG Chuan-Fei?

1 College of Horticulture, Agriculture University of Hebei, Baoding 07100
1, China
2 College of Biology, Beijing Forestry University,100083, China

Abstract In the relationship between photosynthesis and environmental factors or biochemical fa
ctors or between stomatal limitation and non-stomatal limitation in depression of photosynthesis a
t noon, photosynthetic simulations by a mathematical model (a regression equation between net p
hotosynthetic rate (Pn) and intercellular CO,, concentration (Ci) or other environmental factorsing

luding photosynthetic available radiation (PAR), air temperature (Ta), anbient CO,, concentratio

n (Ca) and relative humidity (Hr)) or FvCB model (Farquhar-von Caemmerer-Berry biochemica
| model of leaf photosynthesis) were analysed. The model examined the response curve of net ph
otosynthesis (Pn) and intercellular CO,, concentration (Ci) measured under treatments of combin

ed photosynthetic available radiation (PAR) and leaf temperature (Tl), over a photosynthetic diurn
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al course measured under 1100+100 pl/L CO,, enrichment in greenhouse microclimates on eggpl




ant (Solanummelongenal.) F, hybrid*QIEZA-1". The parameters of Pn, PAR, Ta, Tl (lea

f temperature), Ca, Ci and Hr were measured with a Cl-301PS photosynthesis analyzer. In term
sof either response of Pn on Ci or photosynthetic diurna course, the mathematical model imitate
d measured Pn much better than the FvCB model. The simulation by the mathematical model indi

cated that photosynthetic diurnal course could be influenced by both a single environment factor a
nd complex ones. The simulation of the FvCB model showed that a dominant role of the rate of ¢
arboxylations changed from one to another among A, A‘ and Ap as C; increased combined wit

hincrease of PAR and Tl. A was limited by the amount, activation state and kinetic properties o
f ribulose-1,5- bisphosphate carboxylase/oxygenase (rubisco). Aj was limited solely by therate o

f ribulose-1,5-bisphosphate (RuBP). AIO was limited by the rate of triose-phosphate utilisation (TP
U). C, C, intercellular CO,, concentration of the change point of dominance from A to Aj, wasah
igher under high PAR and Tl than low PAR and Tl. C, d and C, i intercellular CO,, concentratio
n of the change point of dominace from Aj to Ap, was influenced more strongly by Tl than PAR. T
he FvCB model also indicated that the limiting carboxylation rate wasA‘. in the early morning and t
oward evening, and it was A in the late morning and at noon. Period of A‘ limitation might be exte
nded by cloudy weather and CO, injection once per day. Ap limitation occurred with applicatio

n of CO, injection twice a day.
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