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Abstract: Magnolia wufengensis is a new species in Yulania subgenus, found in Wufeng County, Hubei
Province a few years ago, with a tall form and totally red flowers. The species has a high aesthetic value, could
be planted as an ornamental tree for horticulture and city landscapes. To introduce M. wufengensis scientifical-
ly and successfully, suitable regions in China must be found. Using the principle of Climatic Similarity for in-
troducing plants to a region, nine climatic factors (mean annual temperature, mean temperature of the hottest
month, mean temperature of the coldest month, extreme maximum temperature, extreme minimum temperature,
mean annual precipitation, mean annual wind speed, mean relative humidity, and duration of sunshine), and
accordance to the principles of comprehensiveness, detailedness and representativeness, 196 meteorological ob-

servation stations in 32 provinces (cities and autonomous regions) of China were selected to study. The meth-
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ods of fuzzy mathematics in the Euclidean distance of a fuzzy similarity priority ratio together with the Analytic
Hierarchy Process (AHP) were adopted to determine potential climatically adaptive regions for introduction of
M. wufengensis. Results showed suitable regions as the Huanghuai Plain, the middle and lower reaches of the
Yangize River Plain, the Jiangnan Hills, Zhejiang and Fujian Hills, the southeastern Sichuan Basin, the north-
east of the Yunnan-Guizhou Plateau, and the northern part of the Guangdong and Guangxi Hills. Sub-suitable
regions included the northwestern Sichuan Basin, the southwest of the Yunnan-Guizhou Plateau, the southern
part of the Guangdong and Guangxi Hills, the Leizhou Peninsula, Hainan Island, Taiwan Island, the southeast
of the Tibetan Plateau, the Shanxi-Hebei-Shandong mountainous hilly regions, the North China Plain, the
Liaodong Peninsula, the middle of the Loess Plateau, and the southeastern part of the Tibetan Plateau. Unsuit-
able regions included the Northeast China Plain, the northwest of the Loess Plateau, the northwest of the Ti-
betan Plateau, Xinjiang, and Inner Mongolia. The above results provide a theoretical basis for the introduction
and promotion of M. wufengensis in China. It is suggested that introduction should be made in the suitable and
sub-suitable areas with a high success rate. [Ch, 10 tab. 33 ref. ]

Key words: botany; Magnolia wufengensis; introduction; adaptive region; fuzzy similitude priority ratio
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TG, R 228 Magnolia 2 AR 2R R KIE, TEEHA EARAZEHMYERZHEE, 5N “K
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WA H ARG Diospyros kaki™', 3&[E K Pinus ponderosa™', & Haloxylon ammodendron %5 5% ] it
T IS TR i R X R 45 3R o R ARIIELLAE T 22 REAE ) 5 b 3 A b DL AR X8, AS I 5 i ]
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AR AT . TEAN . AARRIER I, pECAE 32 A (. AR IX) 196 A TG I a5 HEAT AR
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0ty s R BT 1981-2010 48 30 a A IME (6 1) [ FE Y TR B R FHZ0AE £ 22 s /R st AL 45 1o
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z1 £E196/1&81HH 1981-2010 FF EREEEE

Table 1 Values of the main climatic elements of 196 stations of China (the average value from 1981 to 2010)

Y RBJIE AP Wik Womi T AR AR SRR AR R B

i H/C HRWC HWREC RIR/C SAR/C Kig/mm 3/ (m-sT) M /% H/h
1dbxt 12.9 26.7 -3.1 41.9 -17.0 532.1 2.3 54 2 561.5
2 K 12.9 26.8 -34 40.5 -18.1 511.5 2.3 61 2 375.8
KRCIE|WEP Jin 132 27.0 -2.8 41.9 -234 464.7 1.9 64 2271.7
4 ALk 10.0 27.0 -7.0 41.7 -23.0 367.9 2.7 50 2 940.5
RRGE | 8.9 242 -9.3 433 -27.0 503.5 1.1 57 26119
6 It k5 11.1 252 -5.1 38.7 =222 573.5 2.6 65 25278
7 AL M 13.3 27.1 -2.9 42.0 -22.1 541.0 2.7 60 2 568.8
191 S 4 A1 H 13.0 25.8 -39 41.1 -21.0 44.1 1.8 42 2 663.2
192 Fr bt 4.2 18.8 -11.8 33.2 -30.7 104.1 34 44 32554
193 i st iy 2% 10.3 26.8 -9.8 432 -28.9 43.6 1.5 45 3318.2
194 7 i 25.6 29.8 16.3 36.3 0.0 2 398.5 3.1 78 18429
195 5l &L 23.0 29.6 16.1 34.3 13.9 2 405.1 2.7 77 1.405.2
196 & 1% i M 25.1 29.2 19.3 324 15.7 1 884.9 2.4 76 22122
0 #-L T 13.9 24.2 2.8 39.2 -9.6 13544 1.2 77 1348.2
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Table 3 Estimation matrix of climatic elements of Magnolia wufengensis

S A F T, T, Ty T, T Ty T, Ty Ty
T, 1 2 13 2 2 12 2 3 2
T, 12 1 1/4 1 1/3 1/4 1 2 3
T, 3 4 1 4 2 1 4 5 5
T, 12 1 1/4 1 13 1/4 1 2 12
T; 2 3 12 3 1 1 4 4 4
T, 3 4 1 4 1 1 4 4 2
T, 12 1 1/4 1 1/4 1/4 1 2 12
Ty 1/3 12 1/5 12 1/4 1/4 12 1 1/3
T 12 1/3 1/5 2 1/4 12 2 3 1
DT RN R 2PRENEIR, HOCR S MEEEZ L R yy, A UK iR EEEZ N Iy

AL S L (ry) -

D'U . .
= Do (i 2
" Do-Dy el (2)

K@) n=lory, Him i, r=le B, Lr=n=l, Hb, ) joRsEredh, b WEEREd

BOA ACFEEE , T A 196 il 65 BUEREA ARG o BEAEE 3 JERE oo, SR R4
(1 fre/IME LR — 51, R IEE AP B de R AR T T2 B9 AT BT XS REAREAIC O 1, BIZAEAS 5 [ 5 A A B A AL, 4
Ja MR AT BARXT R B30, A iRl R, FHKUORBOEEIEES, 58 2, 3, 4, -, 196 45,

2 HEREGAMN

21 WMESEKEEFNE

A2 3 Al & AU FAEE (R 4), IF xR 3 34T — SRR 1 S R KRR A=
9.729 4, —EMEAEFR [ = 0.091 18, FIJREHL—BMEAEHR Ii=1.46, FEHL—EME LA Re = 0.062 45<0.1,
RUZHE I BA 2 N R — Bk, 15 0 AR (E AT 2R

x4 ZFNTERAFNEE

Table 4 Weights of each climatic factors

T W, T W. T W,

T, 0.119 0 T, 0.052 7 T, 0.051 0
T, 0.064 3 Ts 0.177 2 Ty 0.033 4
T, 0.242 2 Ts 0.197 6 T, 0.062 7

2.2 FEIEMMELMA LR

B RAFERI A LSS L HFE R, R=[r;]a(£ 5)o H: JOR r(x, ) &R 6, o FEER
Hioxo LEERHET, x b 80 o b AOIRBEFR RS, 25 r; €105, 1.0], WIFRIR x b o RSE; & e
[0, 0.5], WK x b x L5
23 NH/EEX

HRAEFE 5 L0708 T 220 AR UG 56 FLRE B R N K- #REE M 85 5, B 45 6 sl e )3 5 (/N 31 Rk
THHER (32 6), T FSHM K /NEAR BT 2 E 196 MRG0k 2 5 SRS S 5948 £ 2 5
b AT AFR EE RN s TSN, FORAMRR EEBR  P SR, R IR EEBRAR . AR S R R
AR R, o P 5 R B 2148 T 24 B aE A XK BRI 0 a2 6 s, A Ao P 1R s B W36 7
231 #wR ZXIFSEEER, HAXERCEEEY/NTET 0.02, 52048 F 22 5™ g <k 5
PRI 8), FEds. OEAR . BPHX . W EF, %KD EH A8 T 8 TR . KT
HOR R VTR B . W B VLR . 1% X R LA A IR KR E, AR X, SR
Mo Ib oA A AR LR K ISR, U, MOk FEE, AFMBRA, EEREMmE, WARE
B, BKEZEPERS, KT RERSRNIREE, ERENY, KAeRE, Hpakss %
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Table 5 Fuzzy similitude priority ratio matrix of Magnolia wufengensis

il 1 2 3 4 5 6 191 192 193 194 195 196
1 1.00 0.50 0.52 0.57 0.57 0.51 0.59 0.65 0.63 0.59 0.61 0.60
2 0.50 1.00 0.52 0.57 0.57 0.51 0.59 0.65 0.63 0.59 0.61 0.60
3 0.48 0.48 1.00 0.55 0.55 0.50 0.58 0.63 0.62 0.58 0.59 0.59
4 0.43 0.43 0.45 1.00 0.50 0.44 0.52 0.58 0.57 0.52 0.54 0.53
5 0.43 0.43 0.45 0.50 1.00 0.45 0.53 0.58 0.57 0.53 0.54 0.53
6 0.49 0.49 0.50 0.56 0.55 1.00 0.58 0.63 0.62 0.58 0.60 0.59

191 0.41 0.41 0.42 0.48 0.47 0.42 1.00 0.56 0.54 0.50 0.52 0.51

192 0.35 0.35 0.37 0.42 0.42 0.37 0.44 1.00 0.49 0.44 0.46 0.45

193 0.37 0.37 0.38 0.43 0.43 0.38 0.46 0.51 1.00 0.46 0.48 0.47

194 0.41 0.41 0.42 0.48 0.47 0.42 0.50 0.56 0.54 1.00 0.52 0.51

195 0.39 0.39 0.41 0.46 0.46 0.40 0.48 0.54 0.52 0.48 1.00 0.49

196 0.40 0.40 0.41 0.47 0.47 0.41 0.49 0.55 0.53 0.49 0.51 1.00

x6 BRSIMAEEZENEHRF
Table 6 Order of stations of China according to the suitability of ordinal numbers
X STNERES AN X

i 4 W 75 ki 4 WRICHER P bip MRECERR
138 19 )Ji| 77 i 0.004 1 120 ) PEFE M 0.021 63 161 Hf&1E 0.041 123
129 KPS IH 0.006 2 131 p9)i| D /R B 0.022 64 191 7 58 F1 H 0.042 124
T4 EHGE 0.006 3 121 P9 5 0.022 65 3431 0.042 125
100 4k Sl it 0.008 4 79 & e A 0.022 66 25 N5 IR 4 0.042 126
103 31 7 i 7 0.008 5 150 = 0.023 67 188 7 stz 0.042 127
105 #1731 0.008 6 95 T Fg H N 0.023 68 151 P4 L™ 0.042 128
67 Wil i 0.008 7 89 INARFrm 0.023 69 175 T EAR) 0.042 129
102 46 2RI 0.008 8 80 H A '] 0.023 70 9 7§ KA 0.042 130
104 Wi Kb 0.009 9 154 B 7y 2 0023 71 31 5k AR 0.042 131
75 BT 0.009 10 149 2 73 1l 0.023 72 159 ol 5 = 0.042 132
142 S %A 0.009 11 92 1L A7 M 0.024 73 176 TH M 0042 133
101 #dL e & 0.009 12 91 AR i 0.024 74 44 MR L 0.043 134
70 Wiyl L5 0.009 13 94 1 B £ 0.025 75 190 7 8 7 4= 0.043 135
107 i1 7 5 FH 0.010 14 93 i ¥ %2 FH 0.025 76 41 35 Mg - 0.043 136
66 L75 % H 0.010 15 118 7 PH {4 0.025 77 43 3 PRI 0.043 137
141 ST M 52 H 0.010 16 L19 P9 Je M 0.025 78 186 57 55 fi 5e 55 0.043 138
98 71 i PH 0.010 17 162 Hf s AR 0.025 79 24 5 Akl 0.044 139
68 WL 0.011 18 13 1LY 38 0.026 80 187 HriE )RR 0.044 140
61 YLJ5 e 5t 0.011 19 163 1l Kok 0.026 81 32 1L TR 0.045 141
108 31 7 5 JH 0.011 20 164 H i 2 B 0.027 82 26 5T SR AL 0.045 142
59 il 0.011 21 112 ) Ab sk 0.027 83 179 37 95 K5 Ik 0.045 143
106 ) F 7k M 0.011 22 132 U I A5 % 0.027 84 185 Hramnt & 7F 0.045 144
140 5t JH 3% L 0.011 23 L0 AT 0.027 85 183 i i 5 & AR 5% 0.045 145
85 VLIYFE & 0.012 24 90 1L ZR ¥ bj 0.028 86 42 HMKH 0.046 146
(YRIW I = 0.012 25 111 ZR o) 35 0.028 87 189 s gk T WL 5w 0.046 147
82 VLG 35 % 0.013 26 88 I AR il 3k 0.028 88 157 HN R 0.047 148
69 Wi VL7 N 0.013 27 38 LT HHAR 0.028 89 167 134 2% 0.047 149
76 RGN 0.013 28 143 =/ 18R 0.028 90 28 P52 AR B 0.048 150

127 F PR N 0.014 29 87 I A HE 0.029 91 23 P95 B e i 0.048 151
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Table 6 Continued

i H YR X A3E X
Ui 44 WKICHEE 75 i 44 RIRBER 75 i 44 RRICEEES )35
73 BRI 0.014 30 1 bs 0.029 92 156 HH i 0.048 152
139 JEH Hey 0.014 31 2 Ky 0.029 93 33 iLTHEFH 0.048 153
96 i i 4E 4 Ik 0014 32 CRUE RSP 0029 94 56 EAITAGP 0048 154
155 e vt 3L 0.014 33 7 AL 0.030 95 58 MRVLaESSn 0.048 155
83 TP M 0.014 34 39 i1 F oK% 0.030 96 29 N lE L 0.048 156
81 i i IH 0.015 35 6 Wb R 0.030 97 57 ML ST 0.048 157
137 i 25 ¥ 0.015 36 3L AR 0.031 98 174 HilikH 0.049 158
86 Y174 H Ik 0.015 37 113 7 Rl 2 0.031 99 166 H iR A 0.049 159
84 Y174 5l 0.015 38 12 1 P44k 0.032 100 158 il L2 s 0.049 160
99 Wk O 0.016 39 153 [ i 42 1] 0.033 101 193 Hiimes o5 0.049 161
145 7 ¥ of 0.016 40 130 19 1] H 0.033 102 16 jZE L2 0.050 162
126 T P vb 0.016 41 ISNIITEP N 0.033 103 180 & Ml fi 55 3E /R 0.051 163
64 VL5 Uk B 0.016 42 196 & ¥ i M 0.034 104 53 BRI R 0.051 164
135 P91 ' 52 0.016 43 122 ) PR 0.034 105 184 HiimikHiin 0.051 165
60 L5 ¥ A 0.017 44 123 Y R g 11 0.035 106 21 HEEHINTFE 0.051 166
63 VLI 0.018 45 37T TEN 0.036 107 22 5 fp s 0.051 167
128 & PRI 0.018 46 10 1L 75 J72 - 0.036 108 169 7 i ] f 0.052 168
146 Z: 1 B 0.018 47 114 )75 FL 0.037 109 40 ¥ AkATEE 0.052 169
147 = B W 0.018 48 133 U J1| B 3 0.037 110 182 e as i 0.052 170
97 i 5 15 1 0.018 49 5 L A& A 0.038 111 192 Hisaiprs 0.052 171
109 ) 7R 5% 0.018 50 168 75 iff 4 7 0.038 112 171 7t i k3K 0.053 172
144 = g R T 0.018 51 160 Hl 27 0.038 113 181 i sehr H K 0.053 173
77 R R 0019 52 4 WAL ok 0038 114 49 MJRILFFFFI/R 0054 174
71 L 0.019 53 36 il TFAE 0.039 115 51 BARITEré 0054 175
65 Y5t 0.019 54 35 LTI 0.039 116 52 MIpyracik 0.054 176
72 s 0.019 55 125 I 5 B if 0.039 117 30 HZEHZHH 0.055 177
136 P4JIl 74 & 0.019 56 172 # it E A 0039 118 55 HIpiriE 0055 178
117 775 40 0019 57 124 ¥/ AR 07 0.040 119 165 i 4 ] 0056 179
134 PU)i L 0019 58 194 % il 0.040 120 177 Hrdm by g% 0.056 180
78 4 M 0019 59 195 £ Gt 0.040 121 54 MJpyLiE 0057 181
116 J7 Py i it 0.020 60 152 B i Ak 0.040 122 50 MIpVTiEe 0.057 182
115 )" PREA 0.020 6l 27 4 5 8 MR 0058 183
148 2l 1 0020 62 19 PO 58 17— 3% s 4 0059 184
48 MIp L el 0.059 185
173 i £ 0.060 186
178 i & 2 0.060 187
18 ZI AR kI 0.061 188
47 BRI R 0.061 189
20 P 5% 7y Bl [ 0.062 190
46 S8 e VLI 0.063 191
170 e 0.064 192
45 Mg T 3 0.065 193
15 520 L IR 0.066 194
17 NZE BRI 0.067 195
14 Py 52l ] L] 0.074 196
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Table 7 Comparison of climate factor types for each suitability county (city)

X 15§ T, IC T, IC Ty /°C T, /C Ts /°C
i E X AR M 13.9~20.2 23.6~29.8 0.0~11.2 35.1~42.0 -20.7~-1.7
WL i 9.0~21.0 15.3~26.1 1.6~11.7 31.0~44.5 -15.6~0.2
WIBE X M. P9 3.7~25.0 11.0~29.5 -4.9~19.3 25.9~42.2 -30.6~6.4
fES/ NN <5 AN 4 8.9~14.8 23.6~27.5 -9.3~0.5 32.0~433 —-27.0~-11.7
(L[4 3.8~14.9 13.3~27.1 -11.4~3.7 29.6~42.9 -34.5~-8.6
REEHRX &K -0.4~9.5 19.3~25.0 -247~9.2 35.3~43.3 —44.4~-28.0
[LE[4 -4.0~15.1 8.0~32.5 -28.4~3.9 24.3~47.8 -49.6~-21.0
X 35§ T /mm T, /(m-s™) Ts /% Ty /h
& H X g, terp 793.3~1 888.1 0.8~3.3 69~82 1 049.3~2 367.2
S ) 866.1~1 887.8 0.6~3.2 61~81 938.5~2 413.0
POEHK . UM 640.0~2 221.0 0.9~4.3 57~84 1 505.6~2 995.7
KIS/ SN 5 [N = | 367.9~693.5 1.1~6.0 50~74 2 010.3~2 940.5
(g4 370.3~961.5 1.1~4.2 53~69 1 594.9~2 679.8
REEX K 369.3~810.3 1.1-3.8 51~73 2 170.1~2 830.5
(g4 15.3~557.9 0.9~5.8 30~73 2 386.1~3 341.2

R T e I 2 T A 7 R PR A R e N MR ZE AT A6 e AR I e, R S O R M v T e, AL
Wik Tetranychus cinnbarinus , FEVEWE Liriomyza, FyWy Pseudococcus %5, HUGAES | PR AH 2146 & 22 B i %6
PEIE T 7 55, A AR AR b B AR IR, B 2 S Al 81 b 3 3 S HE K A o R A N o T T
I3 0.3%~0.5% 1 /8 Z W AIEAT BTG, RIS PT SR 500 %5 2 B R W, iEST 2 2~3 I, FEA LA
5 KR, K U SR AR 500~1 000 £ 5% . Q4ERT . PHREHLIX . MHisl &, ZXad
Mo A e TN AR TR . = 5t EARAL AR Wi ) e B AR A AR A ) B AL AR o 352 DU i = X
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