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Abstract: Studies show that there exists a difference of canopy temperature (plant temperature) among
different wheat genotypes in locations characterized by the completely identical climatic, soil and cultural
conditions of any agro-ecological regions. Wheat varieties whose canopy temperatures are close to or
consistently lower than that of check variety, being the dominant one in the region for a long time during
kernel filling and maturing period are named as cold-type wheat; while wheat varieties whose canopy
temperature are consistently higher than that of check variety are named as warm-type wheat. Some
important characteristics of cold-type wheat are distinctly different from and superior to those of warm-
type wheat. The differences of canopy temperature and biological characteristics between cold-type wheat
and warm-type wheat are significant and they all show clear monomorphism. Wheat materials and most
cultivars are different from cold-type wheat and warm-type wheat and they show strikingly polymorphism
in canopy temperature, that is to say, there are canopy temperature fluctuation, consistently lower canopy
temperature like cold-type wheat and consistently higher canopy temperature like warm-type wheat in
different years. The polymorphism of canopy temperature goes well with the polymorphism of other
important characteristics, such as leaf functional duration, transpiration rate, net photosynthetic rate and
kernel plumpness index, etc. The state closely relates to the environmental conditions especially weather
conditions» and not occurs stochastically. The environmental conditions can be evaluated by environmental
index. Environmental index for kernel filling and maturing period in one year can be estimated by the mean

1000-kernel weights of the wheat materials used in the trials every year, and the environmental conditions
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are measured in 5 levels according to the variability of the environmental index. The frequencies of leaf
functional duration, depauperation of transpiration rate, depauperation of net photosynthetic rate, and
kernel plumpness index of wheat materials and most cultivars above-mentioned close to those of cold-type
wheat, were 71% ., 67%, 67% and 46% respectively, in a production year with good weather conditions
and high environmental index; while in a production year with very poor weather conditions and low
environmental index, the frequencies declined greatly to only 46%, 37%, 16% and 19% , respectively.
On the contrary, the frequencies of above-mentioned traits of the same wheat materials close to those of
warm-type wheat were significantly lower than those of the materials close to those of cold-type wheat in a
production year with advantageous weather conditions (11%, 33%, 33% and 15%), while in a production
year with very poor weather conditions, the frequencies rose greatly to 40% ., 63%., 84% and 48%,
respectively. That is to say, characteristics of wheat materials and most cultivars tend to those of cold-
type wheat with strong metabolic functions under advantageous environmental conditions and tend to those
of warm-type wheat with weak metabolic functions under very poor environmental conditions. The obvious
variations of characters of wheat may be the most important biological reason resulting in the strong
fluctuation of the yield of most wheat cultivars with weather variations for a long time. To improve wheat
temperature types may be an important approach to obtain high and stable yield. that is to say, breeding
cold-type wheat varieties in batches gradually and replacing old wheat cultivars, which vary intensely in
characters and are widely adopted in wheat production, and making canopy temperature and characteristics
of all wheat varieties to get typical characteristics of cold-type wheat. A great lot of work must be done in
order to achieve this.
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