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Growth Evaluation & Climate Analysis of Introduced Pinus ponderosa in China
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Abstract: To analyze the 10 climate factors(annual average temperature, extreme temperatures, frost-free
period, annual sunshine hours, average wind speed, annual average relative humidity and rainfall, etc) in
35 Pinus ponderosa introduction areas of China by using principal component analysis, cluster analysis and
correlation analysis. The results showed that the humidity factors (such as the annual average relative hu-
midity, frost-free period, the minimum temperature, average temperature, extreme minimum tempera-
ture, annual average wind speed) were more important than temperature factors (such as the accumulated
temperature —>10°C ,the maximum temperature). In the plant introduction and acclimatization process, the
temperature factor was more important than the humidity factor. The maximum temperature exhibited sig-
nificant effects on the introduction and growth of P. ponderosa. The minimum temperature was not the
climate weighting factor. The minimum temperature had a major impact on the growth of P. ponderosa.
35 introduction areas were divided into five levels based on growth situations.
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Table 1  Ten climatic factors of 35 introduced areas of China
o FHE RER RIGE BN 0 FRN REAE BRE BRRE

JE/C JE/C /T /d /C /b /(mes™D WE/C /T %
] 7 7 JER 7.2 20.5 —9.9 145 2905.5 2958.0 2.2 35.0 —30.0
i A B e YR 8.1 29.8 —11.2 61  3350.0 2925.5 3.0 40. 8 —37.0
=N 9.1 22.2 —6.9 186 3354.6 2607.6 4.4 39.8 —23.1
e T 4G 214 L [ 22 bk 4 11.4 23.4 —1.2 193 3649.4 1969.2 0.8 36. 8 —15.0 70
07 35 M RE 5 A A [l 9.0 24. 4 —9.2 169  3516.0 2829.0 2.7 36.6 —30.4 66
LT R B R 5.2 22,9 —19.5 133 2821.0 2419.0 3.1 37.5 —37.6 70
LrE2EHErS 9.4 23.7 —7.3 178 3509.1 2482.0 3.2 35.8 —23.5 67
T 78 R4 M 10. 3 23.7 —5.0 183 3674.3 2500.0 10.7 38.1 —19.0 66
1L TR Y 8.4 24.7 —11.1 156 3495.1 2663.0 5.4 36.5 —33.7 66
I\ IR U B3 A 5T 1L 8.7 28.5 —3.7 156 4120.0 2 380.0 3.1 37.5 —18.2
AU 5 4 ) F 5% T AEL A el 11.6 32.0 —2.5 189 4000.0 2 400.0 38.0 —13.8 18
A LA ) Tl 15. 4 30.6 —1.6 237  4.845.0 2213.0 5.7 43.0 —13
I LA ) [l 11.5 22.6 —0.1 253  3295.5 1330.0 5.4 32.0 —16.8 79.7
K 77 25 A 4y 4.8 28.3  —22.4 151 2950.0 2641.0 38.0 —33.5 69
T PR A 25 WF 5 T A AR el 7.4 24.6  —12.7 129 2720.0 2503.0 3.0 36. 1 —28.5
TP L% A A A el 5.6 21.8  —13.5 140 2840.0 2594.0 1.8 37.3 —32.8 56
WiVL E B ARRL e 16.1 28.6 3.8 232 5950.0 1995.0 7.6 39.1 —4.4 76
s 15.7 27.8 3.5 230 4992.0 1817.0 3.7 39.6 —8.9
RE 16. 3 28.8 3.7 260  5152.6 1955.0 8.7 41.3 —18.1
Kb 17.5 28.75 5.05 275  5457.0 1677.1 40. 2 —7.5
B TG AR BT e T B a0 13.2 26.1 —0. 65 210 2900.0 2019.0 43.4 —17.1 73
b L 13.5 23.0 —3.7 246 4 650.0 1770.0 42.6 —21.6
EE IR E S H S REKIWL 11.3 23.5 —6.0 208  3935.6 1490.0 3.4 39.4 —16.7
A AR O Bl 25 B T BT 3.2 21.1 —5.95 165  3135.0 2857.0 35.6 —32.0 58
e VG A 22 A A [l 9.4 22.9 —6.7 180 3 268.4 2445.0 1.9 39.9 —28.5 62
TG B L EL 1 10. 9 22.5 —3.75 214 3400.0 2 264.0 2.1 40.3 —19.9
A= AR 8] 8 19.2 —6.05 210 3209.0 1920.0 2.2 37.0 —20.5
B S /\ I [ 8.6 22.5 —4.7 178  3018.0 1812.0 2.6 37.5 —22.1
8 b7k 5 0 b3 10.7 23.4 —4.1 190 2994.0 2 226.5 1.7 38.0 —17.6
1B b7k 75 81 10.8 24.0 —3.2 210 3421.0 2166.0 2.0 38.9 —17.4
THEER LK 11.8 24.5 —1.6 197 3462.0 2120.4 2.1 40.5 —19.9 69
e KB E 12. 4 22.5 —2.75 209  4053.7 2136.5 2.3 42.7 —19.5 60
G 27 7 FF B3 2 1 7.8 21.5 —7.9 142 2971.1 2387.4 1.4 37.4 —25.4 67
8% BEm T h g 6.4 29.7 —17.6 225  4490.0 1783.0 2.2 35.8 —20.6 70
e B %2 9.2 22.1 —4.0 178 3018.0 2190.3 2.8 37.5 —22.1
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Table 2 Eigenvalues of principal components,the contribution rate

and the cumulative contribution of climatic elements
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Table 3 Component matrix of climatic elements

AR Al P42 1 1 AT H 2
AR g/ C 0.897 0. 389
Joc I B /°C 0.214 0.814
BB/ C 0. 927 0.199
A ity B 1o ¥/ °C —0.783 0. 459
e ity 5 VK I B/ °C 0. 869 0. 164
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Table 4 Eigenvalues of principal components and the

contribution rate of P. ponderosa
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Table 5 Comprehensive quality index of P. ponderosa
R AR MR AR T 8 B AR MR AR 8

A AR R /m KR om F FIF AR /m KR em F
0] G 3 JAR 0.12 0.39 3.89 =1 0.05 0.13 0.10
B VG A ok 2B s v 0.22 0.53 14.66 Kb 0.06 0. 14 0. 20
=N KL 0.11 0.38 4,32 e 75 AR AL BT 0.23 0. 60 4.61
% 5 P 24 ELBR 2 Ak 3 0.12 0.39 4. 34 o G 3 B I 0.09 0.28 1.56
3T 7 36 BE W A 0.15 0. 37 24.58 W E R 2 kR 0.16 0.34 6.66
TR BRI 0.22 0.31 8.24 AR ARl B} 2 BF 5T BT 0.21 0. 36 8.28
HTFE2EHET S 0.23 0.31 8. 25 62 G %iE 22 B A [l 0.10 0. 31 25. 26
LT R 4 M 0.23 0. 34 8.28 50 Bl LB 0.18 0. 38 3.26
TR 0.23 0.37 6. 80 A= ARREEIS7 0.45 0.52 5. 82
I\ ik U B ST 14 A 5 L 0.09 0.27 1.50 Bl £ /% B [ 0.22 0.36 7.51
At R W AT 5T BT AR 4 [ 0.34 0.45 5.45 H Lk F T 0.19 0.36 7.32
VLI FE 5 LA ) 0.07 0.18 0.34 T bk % B 0.22 0.53 14. 66
TLVG 5 LA Y Bl 0.07 0.12 0. 30 T FH B R L kg 0.21 0.36 8.28
WK AR R 0.08 0.22 1.10 e KU % 0. 20 0.53 6.08
AR S T S i N | 0.08 0.21 1. 00 iE 2 7 P+ B3k G 1 0.13 0.28 5.81
I 0 38 5 AR A 0.16 0.46 10.9 JE = L T 0. 24 0. 30 7.47
VL w B AREL 0.02 0.11 0.01 [ 33 S| 0.24 0.45 9.16
g 0.03 0.12 0.05
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Table 6 Comprehensive quality index of P. ponderosa with each growth index correlation analysis
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