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Summary

To develop a simplified model for evaluating climatic potential productivity of maize (Zea mays L.)
in Qibainong, Guanxi Province, Southwest China, field trials with different sowing dates were conducted
for three hybrids of different maturity groups at Sapporo (43°04’N), Japan. Days from sowing to
emergence and from emergence to silking decreased as the sowing date was delayed. The interval from
sowing to emergence was well expressed by a function of soil temperature with 80.7 degree days (base
temperature=12.5C) for all the varieties tested. The duration from emergence to silking and its
response to sowing dates were largely different among varieties. Thermal time (base temperature=
0°C) from emergence to silking was similar for all the sowing dates in LG2290 grown in Hokkaido, but
decreased linearly with day length for Guidan 22 bred in Southwest China and 30F45 grown in Kyushu.
The fraction of canopy intercepted radiation increased linearly until thermal time =920 degree days, and
became constant thereafter with no major difference between varieties. Shoot dry matter was positive-
ly correlated with intercepted radiation, and the third-order polynomial best described the relationship
before silking for all the varieties. The dry matter increase per unit intercepted radiation (radiation use
efficiency, RUE) decreased after silking, and its pattern was different between varieties. While
post-silking RUE decreased with thermal time similarly for all sowing dates in LG2290 and 30F45,
Guidan 22 showed a more rapid decrease in later sowing dates and RUE was positively correlated with
air temperature. This suggests that susceptibility of post-silking RUE to low temperature is cultivar-
dependent.

We conclude that climatic productivity of maize can be quantified with four climatic factors; soil
temperature, day length, air temperature and radiation. Cultivar-dependent parameters are required
for thermal time from emergence to silking, its response to day length and the decrease in post-silking
RUE. The model needs to be tested in different years and locations including low-latitude regions.



