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The research of heat-tolerance of different provenances of Betula

alnoides seedlings
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Abstract ; In accordance with the global climate changes, abnormal high-temperature has occurred in recent
years in some regions in China and the influences of such high-temperature stress on tree growth have
increasingly drawn attention of foresters. In this paper, provenance variation of heat-tolerance in a
subtropical valuable tree species, Betula alnoides, was studied. A total of 12 provenances seedlings
cultivated from seeds, which were collected from Guangxi and Yunnan Provinces in China. were
employed. Four physiological indices (the leaf electrolyte conductivity, the net photosynthetic rate, the
transpiration rate and the root activity) after the high-temperature (41 C) treatment were measured to
synthetically evaluate the tolerance 1o high-temperature stress of seedlings of different provenances. The

result showed that there were remarkable differences of the four physiological indices between the control
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(25C) and the high-temperature (41 ) treatments. After 41 C treatment., the leal electrolyte
conductivity was 20% higher than the control and the net photosynthetic rate, the transpiration rate and
the root activity were only 60% ., 21% and 6% of the control respectively. From the analysis of variance.
the four physiological indices did not show significant differences among the 12 provenances after the
control treatment. But the differences were remarkable after high-temperature treatment. A fuzzy
membership function was defined to synthetically evaluate the high- temperature resistance ability of the 12
provenances. And the result suggested that Lingyun provenance was the most heat-tolerant provenance
and should be recommended.
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Fig.1 The physiological indices difference afrer 41 C and 25 Ctemperature treatments
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Table 3 The synthetical values of heat-tolerance of the selected provenances of Betula alnoides

HBLE Code name

RH Trems A B C D  E F G H I ] K L
=Y Rk 0.181 ©.000 ©.117 0.502 0.032 0.343 0.804 1.000 0.752 0,81 0.787 0.824
e RS 0.001 0.243 0.156 0.407 0.511 0.999 ©.512 ©.542 0,647 ©0.137 0.385 0. 466
MM ERT 0.000 0.718 0.116 0.430 0.632 1.000 0.300 0,412 0.538 0.128 0.106 0,027
BERE N 0.573 0.360 0.523 0.000 0.314 0,726 0.224 0.524 0.481 1.000 0.172 0,279
MRS HY 0.755 1.321 ©.912 1.339 1.489 3.068 1.840 2.478 2.418 2.075 1.470 1.596

() Leaf electralyte conductivitys @) Net photosynthetic rate: (3) Transpiration rate; @ Root activity; & The

comprehensive value of heat tolerance
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