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Effects of Climate Change on Bud Opening of

Populus Simonii Carr. in Inner Mongolia
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Abstract; With the help of statistical analysis, the changing trends between climate data from 1961 to 2006 and bud
opening of Populus simonii carr. (1981—2006) were analyzed in the Inner Mongolia. Moreover, the relationships
among bud opening and air temperature, precipitation and solar radiation as well as the comprehensive effects of
climate factors were discussed. The results showed that there are significant regional differences. The difference of
bud opening between the earliest (Luanjingtan) and the latest (Ewenki) region could be 39 days. There is a similar
changing pattern in different regions with prolonged trend except Ergun, which shows an advanced trend. There is
a significant negative relationship between bud opening and spring temperature. However, there are no obvious re-
lationships between the opening and precipitation and sunlight. The air temperature and precipitation are interactive
factors influencing the bud opening in the Inner Mongolia with abundant sunshine duration.
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Table 1 The phenological station locations and climate data in the Inner Mongolia
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BARUERF 19862006 116°07"  43°57' 1003 2.57 272. 86 2945. 04 T 5
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Table 2 The average bud opening date and the tendency ratio

WA R H M (mm-dd)  WBEAEG R H Y (mm-dd) AR e R AR IR 1y i 8] 2 (d/ a)
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5 4-11 1994 4-26 1999 15 4-20 0.4473*
s 3 i 3-19 2004 4-14 2000 25 4-1 0. 0892
S 4-11 5-6 25 4-24
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Table 3 The bud opening differences between Ergun and other stations
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Fig. 1 The interannual variability of bud opening in the Inner Mongolia
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Table 4 The correlation coefficients between bud opening and climate factors in the Inner Mongolia

WUR S 3E CUAE RS AT By AR R

e E i A G T ik 2

Tsy —0.675**  —0.215 —0.461" —0.275
Ty s —0.536* "  —0.404 —0. 443" —0.177
Ts—s —0.676"*  —0.255 —0. 447" 0.118

Triz s —0.273 —0.051 —0.220 —0. 361
Rs 0. 040 ——0.018 —0.084 —0.028
R 0.138 —0.204 —0.138 —0.302
R s 0.165 —0.177 —0.157 0. 160

Rz —0.149 0.193 0.019 —0.172
CH —0.163 —0.092 —0.003 —0.027
Si s —0.221 —0.074 —0.127 —0.484"
Sis —0.239 —0.110 —0.106 —0.212

Spiz— e 0.379 —0.094 0.091 0.127

0. 240 —0.390" —0.056 —0.049
0.097 —0.428" —0.0177 0.131
0.199 —0.415" —0.109 0.082
0.148 —0.408" —0.154 0.221
—0.108 —0.263 0.095 0.210
—0.064 —0.127 0. 187 0.163
—0.088 —0.098 0.188 0.165
—0.183 —0.127 —0.583* " —0.175
0. 320 0.083 —0. 396 0.093
0. 201 —0. 060 —0.198 0.029
0. 280 —0.004 —0.371 0.113
0.202 0. 149 0. 205 0.131

. P<<0.05, " * P<C0.01
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Fig. 2 The changing trends in bud opening, spring air temperature and precipitation in the Inner Mongolia
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