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Eco-mathematical model that introduced photothermal unit for predicting

developmental rate of Fagopyrum esculentum and tataricum

INOUE Naoto and KATO Futoshi

Shinshu University, Minamiminowa, 399-4598, Japan

Summary

A new model was developed for predicting the developmental rate in relation to the daily temperature
and day length after seed emergence to first flowering. “Photothermal unit (PTU)” concept was
introduced into the developmental model for estimating the developmental rate (DVR) to flowering stage.
Seventeen cultivation tests were carried out in green house on the AFC field of Shinshu university, and
emergence time, flowering time, air temperature and day length were investigated using by four cultivars
of common buckwheat (Fagopyrum esculentum) and tartary buckwheat (F. tataricum).

DVR model was defined as follows ;
DVR=A(T)f(L)=(T-Tb)¥24-L)* / PTU

where, the formula was constructed by 2 functions (£;(7") and f;(L) ), and included 2 independent variables
(T and L) and 3 parameters (¢, b and PTU).

DVR : developmental rate (d?)

T : daily mean air temperature (°C)

A(T) : thermal function

L : length of day light period (h)

£(L) : photo function

Tb : lower limittempetature for development (°C), 7b=5
24-L : length of dark period (h)

PTU : photothermal unit (°C h d)

a and b were exponential parameters.

PTU, a and b were determined by each variety.

From the field testing, 3 parameters were determined as follows.
Common buckwheat

Summer agroecotype, “Shinano natsusoba” : DVR=(T-5)%7%13(24-1)%28%°/338

Intermediate agroecotype, “Shinano-no. 1”7: DVR= (7-5)%717%(24-1)%73%¢/912
Tartary buckwheat

Common type, “Kinochikara” : DVR=(7"-5)%%912(24-L)%"'45/866

Tetraploid type, “Shinano kurotsubu”: DVR=(T - 5 )%5125(24-L)"?°13 /2287

The high correlation was observed between DVR and DVR estimated by the models(R*=0.968, r=0.
984, n=66, P <0.001). The latitude of the origin site suggested to affect the values of parameter » and
PTU, and altitude of the sites also suggested to affect the value of parameter « during the buckwheat

evolution.
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