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A Dynamical Model of Photosynthetic Production and Dry Matter Accumulation in Wheat Under Increment
UV-B Radiation

WU Rong—jun, ZHENG You—fei

(College of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044, China )
Abstract : The rapid decline in stratospheric ozone concentrations has been confirmed by satellite measurements, especially given recent evi—
dence that global warming may exaggerate ozone depletion. So, the biologically active short—wavelength ultraviolet—B radiation will increase
in ground surface, changing ecosystem of ground surface. Investigations of the responses of crops to increased UV —B radiation have mostly
been studied at home and abroad, utilizing qualitative analysis and statistics analysis, less quantitative analysis by numerical simulations.
Dynamic model development for describing complex ecological systems continues to grow in popularity. The objective of this study is to con—
struct a simulation model for predicting the photosynthetic production and dry matter accumulation under increment UV-B radiation, accord—
ing to the simulation model of crop growth, added the stress factor of UV -B radiation, utilizing the commercial available software package
Stella. Daily total photosynthetic rate, and variation of total biomass which was subtracting respiration and transformation from it, were simu—
lated in the paper, under increment UV-B radiation, considering the effects of daily temperature and crop physiological age on photosynthesis
rate. The results of testing the dynamical model showed that there was no significant difference between the simulated and observed values of
dry matter weight, and the simulation process of accumulated dry matter was reliable, compared with other research, according to the statistics
analysis of root mean square error and relative error. So, it was feasible that simulating the growth, development and dry matter accumulation
of wheat and other crop by software Stella in windows system. So, Stella will become one new method to simulating the crop growth and
biomass accumulation.

Keywords: UV-B radiation; photosynthesis; respiration; dry matter accumulation; system dynamics
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Figure 1 The scheme of Stella model of photosynthetic production

and dry matter accumulation in wheat
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Table 1 The effects of UV-B radiation increment on yield structure of wheat population

KAEPE Treatments -4 o i it Dry Matter Weight/g*m™

4 hm? B4 Ears Per Mu

FFHHURIEL Grains Per Spike TRLFTiE 1 000~grain Weight/g

CK 2 080.90(100%) 4078 500(100% ) 47.48(100% ) 32.39(100%)
Tl 1 447.60(69.6% ) 4018 500(98.5% ) 40.90(86.1% ) 29.54(91.2%)
T2 974.95(46.9% ) 3900 000(95.6%) 35.32(74.4%) 26.72(82.5%)
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Table 2 The difference and correlation analysis between simulated and measured dry weight in wheat
oseil HEARZ & YR AEXR2E HVEEN4 FRHE Intercept AHIE AL
Treatment ~ Sample Size(n)  Root Mean Square Error  Relative Error ~ Regression Coefficient(a) B) Correlation Coefficient(R )
CK 14 76.99 7.13 0.91 76.73 0.98
T1 14 58.65 8.03 0.94 15.98 0.97
T2 14 41.62 7.05 0.90 30.50 0.99
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