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Climatically and Ecologically Adaptive Regions for
the Introduction of Alnus formosana
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Abstract: Based on nine climatic factors which affect the growth of Alnus formosana, the adaptive regions for
introduction of the species were investigated using the fussy resemble priority ratio method (FRPR). The nine
climatic factors are mean annual temperature, mean temperature of the coldest months, mean temperature of the
hottest months, extreme minimum temperature, extreme maximum temperature, mean annual cumulative
temperature =10°C, mean annual precipitation, the number of months with monthly precipitation <50 mm in a
year, and mean annual sunshine hours. The results show that the adaptive regions cover over 10 provinces along
the Yangtze River and its southern areas. The most adaptive regions are in southern subtropical and tropical zones,
and followed by middle subtropical zones. The conditions that suitable for the growth of A. formosana are: mean
annual temperature above 15°C, extreme minimum temperature above ~10°C, mean annual precipitation exceeds
1 000 mm, and the number of months with precipitation less than 50 mm not exceed 5 months. Climatic factor
analysis indicates that the temperature is the first principal component affecting the survival and the distribution of
this species, while comprehensive effects of temperature and precipitation are the second and third components
-which affect the growth of the plant.
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Table 1 Climatically and ecologically adaptable regions for introducing A. formosana

EHK e KEHE KX Fg PEHEX F5
Normal regions No. Less normal regions No. Abnormal regions No.

Z 8 ¥Simao, Yunnan 1 T 25 &L Yinxian, Zhejiang 12 [ 5% ¥ Ankang, Shaanxi 31
I MGuangzhou, Guangdong 2 E R AP Shaowu, Fujian 12 221 #E liHuoshan, Anhui 32
|~ /-8 KDeging, Guangdong 2 [ #idt#Baihai, Guangxi 13 T 7 & fBGaoyou, Jiangsu 32
I Fii#E MWuzhou, Guangxi 3 1175 i B Nanchang, Jiangxi 14 iT. 7253 Yancheng, Tiangsu 13
B &48 MFuzhou, Fujian 3 W1tk A Laifeng, Hubei 14 L4 EHefei, Anhui 33
A8 8 1 MZhangzhou, Fujian 3 #HMFMGuiyang, Guizhou 14 22 88 MChuzhou, Anhui 34
3 #R7 FNanping, Fujian 4 1R #r 4t Xinhua, Hunan 15 7] 9 P I Xixia, Henan 34
I #Rif KShaoguan, Guangdong 4 TP H& Yichun, Jiangxi 16 #AJL BB Yunyang, Hubei 35
" %K K Meixian, Guangdong 4 WAt & & Yichang, Hubei 16 {74/ LLiLushan, Jiangxi 36
1T F4# M Ganzhou, Jiangxi 5 I~ R #T Zhanjiang, Guangdong 17 I BdPANanyang, Henan 37
/78 ‘T*Nanning, Guangxi 5 5 B5 #F 1 Haikou, Hainan 17 B 795 M Baoji, Shaanxi 37
HiTIR MWenzhou, Zhejiang 6 #3745 {5/ Danzhou, Hainan 17 Z MW {TLijiang, Yunnan 38
] Pl #iHechi, Guangxi 7 HiRd FF Lingling, Hunan 18 " {T %% Z #Lianyungang, Jiangsu 39
Wi#g {1 Zhijiang, Hunan 8 _E¥#EShanghai 18 2878 B Shuxian, Anhui 39
7 MLonglin, Guangxi 8 K7 H Wanxian, Chongging 18 BEVITE 2% X0 an, Shaanxi 40
I P Guilin, Guangxi 9 ¥ ¥ Changsha, Hunan 19 17 %9 % [£Shangqiu, Henan 41
Z 7/ B Guangnan, Yunnan 9 J4/il J7#%Wanyuan, Sichuan 19 7] B8 ¥8 #Zhenzhou, Henan 42
T 70 LI an, Jiangxi 10 JIl =4 Bazhong, Sichuan 19 {7 %15 Pl Xinyang, Henan 43
#Jt B #EEnshi, Hubei 10 HHT#&E Quxian, Zhejiang 20 ¥ liHuangshan, Anhui 44
#ieg #FICili, Hunan 10 M FHlLuodian, Guizhou 20 BEPIZE S Yan'an, Shaanxi 45
Z g Ylinhong, Yunnan 11 #HTHiMHangzhou, Zhejiang 21 B #it A Shengmu, Shaanxi 46

E K BH Youyang, Chongging 21 M\ $Ganzi, Sichuan 47

5t/ 2 X Zhunyi, Guizhou 21 P9 /I35 R % Ruoergai, Sichuan 48

{175 F§i#Nantong, Jiangsu 22

Bt/ 777K Chishui, Guizhou 22

JI| B % Nanchong, Sichuan 23

H M4 Zhenynan, Guizhou 23

i1t H X Wuhan, Hubei 24

V9)1| B 5E Yibin, Sichuan 24

VUV 7% B Xichang, Sichuan 25

K ¥bbFHiShapingba, Chongging 26

04 /11 & Chengdu, Sichuan 27

Z 7 {# LiBaoshan, Yunnan 27

{1757 5{Nanjing, Jiangsu 28

7 & Chuxiong, Yunnan 29

=8 R¥Kunming, Yunnan
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IR A DU 56 LR 2 M S B R AR SR A
SEHRMREERMRET GEHE.BRA
PR B A P B R AR R R
= 10CHIE FRKR. —F+ ARK <50 mm B H
R mE H R8O , #4T XA i (LR
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Table 2 Data obtained from principal component analysis of main climatic factors in regions adaptable for the growth of A. formosana

) Bk EEET T HRFH
First principal components  Second principal components Third principal components Source of component
KF{E{H Eigenvalue (?) 4.2902 22455 1.4921
BUFTTERE Acumulative 47.67 72.62 89.2
contribution rate (%)
¥F4E A8 Eigenvector 0.4733 0.0153 0.1108 fE159# Annual mean temperature
0.1327 0.5049 0.3906 Bt A P48 Mean
temperature of hottest month
0.4601 -0.1663 -0.0492 B A P38 Mean
temperature of coldest month
0.4005 -0.2751 0.191 %3 B {%i Extreme
minimum temperature
0.0384 03737 0.6003 1% 3 i Extreme
maximum temperature
0.4745 -0.3786 0.0446 Z10CHE Acumulative
temperature =10C
0.2088 0.2987 -0.5297 fE¥KE Annual precipatation
0.0299 -0.6053 0.2594 R B¥7K <50 mm A % Number of
months with monthly pricipitation
<50 mm
0.0094 0.2115 -0.2933 £ H B3 Annual sunshine hours
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(Eucalyptus grandis), Br 4L B %M 3 H & it
(Diospyros kaki)fE R E M RRATELMHEITT
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T YA ETON EH AR TR
ETHBEEREIRNRHERT R EFEK
REMAGERT. FEEERE, RnRERES
YT 9 A b e R EE ML, A XK ARG R
JMESE TIE— R .
EEEAERT MR, BREEZTE
2500 mm Bl L, EFE 10T L, EH—SRE
B, REEART TR EMERRK, -G
WX, RAKRBEFBENFE, FRKEYHE
1500 mm BL L, FFE AR NEHEEERKT
H, BKEE S HES, £ QB PR Rk
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P EERALERI KFERE S, LA KA
ROA R E. Bl TRPENSE . L
RAHEAR, SEEARNA R B E R
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Table 3 The growth of 3-year-old A lnus formosana in different sites

4 itk LEEH  LRFE Thickness FHAR(W  MREKN  FHEE  FHME
Sites Altitude (m) Soil type of soil horizon (cm) Gravel content  Plant number Plant height (m) DBH (cm)

Sl 380 WRgka L 60 20 60 41 32

Shizhongqu, Leshan Purple soil

FNE L £ (1) 780 1L 3 3E Yellow 60 15 30 ¢35 2.8

Qushan, Beichuan (1) mountain soil )

ENEHLZ2) 780 U Yellow 60 15 30 33 32

Qushan, Beichuan (2) mountain soil

HERRKX(D) 340 IR Yellow 50 10 32 2.58 15

Cuipingqu, Yibing (1) mountain soil

HERRKX(Q2) 340 IR Yellow 50 10 34 3.03 1.8

Cuipingqu, Yibing (2) mountain soil

ki b {3 580 U133k Yellow 60 10 30 3.64 252

Yuanba, Guangyuan mountain soil

BREE%E 500 VIRAR: | 60 3 30 42 33

Tong’an, Fujian Latored soil

EEH 650 U4 4R Red 60 2 30 5.6 59

Nanping, Fujian mountain soil
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15CU L, R RIKBAE-10CLL L, FEKEBE
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THE—ENRERE. HikEmIEEGERAEREK
HRRA THRZAET, M7 % ENS IR R RSE
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