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Abstract; Geographical distribution data of Chinese endemic species Corylus kweichowensis Hu and
meteorological data in its distribution area were collected by combined methods of literature investigation
and filed survey; relationship between geographical distribution pattern of C. kweichowensis and climatic
water-temperature indexes was studied by Kira’s warmth index, Kira’s coldness index, Xu’s humidity
index, Holdrige’ s biological temperature, Holdrige’ s potential evapotranspiration rate and Holdrige’ s
potential evapotranspiration; climatic water-temperature indexes which influence distribution of C.
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kweichowensis were analyzed by principal component analysis. The results show that C. kweichowensis
distributes in 15 provinces ( autonomous regions, municipalities) of China, its horizontal distribution
range is the area of east longitude 102°06'-121°59" and north latitude 25°11'-37°38". lis northernmost
and easternmost distribution boundaries both locate in Muping County of Shandong Province, while its
southernmost and westernmost boundaries locate in Anlong County of Guizhou Province and Luding
County of Sichuan Province, respectively. Its vertical distribution elevation is 300-2 500 m with the
concentrated distribution elevation 500—1 000 m, and C. kweichowensis is mainly distributed in Qinling
Mountains, Funiu Mountain, Dabie Mountains and Daba Mountains, etc. The optimum ranges of annual
mean temperature, Kira’ s warmth index, annual precipitation and Holdrige’ s biological temperature
in distribution area of C. kweichowensis are 11.24 °C - 17.72 C, 91.53 <C month™" —
149.24 °C - month™" | 596.38-1 601. 75 mm and 11.66 °C —17.54 °C, respectively; mean values of
Kira’ s coldness index, Xu’ s humidity index, annual air relative humidity, Holdrige’ s potential
evapotranspiration and Holdrige’ s potential evapotranspiration rate are —6.73 °C + month™, 9. 11,
74.81% , 860.25 mm and 0. 89, respectively; ranges of Kira’ s warmth index, Kira’s coldness index
and annual precipitation of its south and north distribution boundaries are 62.90 °C - month™' -
169.10 °C - month™, =39.90 °C + month™' = = 1.10 °C + month™" and 425.50 -2 058.20 mm,
respectively. According to Holdrige’ s classification system, C. kweichowensis is a tree species of humid
forest life zone type in warm temperate and subtropical zone, which has a wide ecological adaptability.
The principal component analysis shows that climatic water-temperature conditions which constrain
geographical distribution of C. kweichowensis are in the order of low temperature condition, high
temperature condition, humidity condition from high to low. Therefore, factors such as mean temperature
in January, Kira’ s coldness index, extreme low temperature, frostless period and annual mean
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temperature should be primarily considered when horticulturally cultivating C. kweichowenss.
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1-6; S5 LEHAENELR KRTE HHR IWE %1 A E Huoshan County, Xiuning County, Yuexi County, Shucheng County, Huangshan
Mountain and Shexian County of Anhui Province, respectively; 7-18; - W H A R R 28 SCE #BE 588 okl Fuddi s E Sl
B K EATE I Kangxian County, Huating County, Wenxian County, Huixian County, Tanchang County, Tianshui City, Pingliang City,
Wushan County, Zhouqu County, Kangle County, Qingshui County and Qingchuan County of Gansu Province, respectively; 19-28: 4334 5 M 4 B 7K 3k
BT R BUKE R E S E G E ST 499 B LT B Shuicheng County, Qingzhen City, Longli County, Huishui County,
Anlong County, Panxian County, Zunyi County, Guiyang City, Nayong County and Bijie County of Guizhou Province, respectively; 29-36: 43| i Fg &
s PR E HHE ASIRE WA opE T A E Songxian County, Xishan County, Yiyang County, Lushi County, Shangcheng County,
Xinxian County, Luoning County and Tongbai County of He’ nan Province, respectively; 37-45 435l 4t B9 2% 10 B peRZEARX BB FPHTOTH
HEW MEE REE 2 W E R A Xingshan County, Shennongjia Forestry District, Fangxian County, Danjiangkou City, Yichang City, Zhuxi
County, Macheng County, Luotian County and Lichuan County of Hubei Province, respectively; 46—50: 435 i & AU A M E Al E R E ME
LA T & Yongshun County, Xinshao County, Sangzhi County, Nanyue County and Xinning County of Hu’ nan Province, respectively; 51-54; 435471
PEE S JUTE BK B A 2 E Lushan Mountain, Jiujiang County, Xiushui County and Ji’ an County of Jiangxi Province, respectively; 55-61 ; Gax
SR ARENRFE Be i &l e E WEETFSE T Muping County, Kunlun Mountain, Yashan Mountain, Lushan Mountain, Huantai
County , Qixia City and Laiyang City of Shandong Province, respectively; 62=72: 433 ABEFEE AU RE 581 R KAE @E B fhHes T
B E 8 B R A FJE E Fengxian County, Baoji City, Yangxian County, Taibai County, Mianxian County, Huxian County, Foping County, Ningshan
County, Fuxian County, Weinan County and Meixian County of Shaanxi Province, respectively; 73-82: 435l A& R E S E FRE K4eH /
TH HEHE HET P EE  ELE M T HE Maoxian County, Pingwu County, Lixian County, Tianquan County, Nanjiang County, Wangcang
County, Wanyuan City, Luding County, Meigu County and Ningnan County of Sichuan Province, respectively; 83 H PETi g JI| B Nanchuan County of
Chongging City; 84-88: SRATTAMREG B B 78 R LB RMZEINE Tiantai County, Anji County, Li’ an County, Wuyi County and
Taishun County of Zhejiang Province, respectively; 89-91: 435l AVLIRA W ARG E V17 X FI'EH 2% Donghai County, Jiangning District and Yixing City
of Jiangsu Province, respectively; 92 T*E [AlJ4& H i X [E il & Guyuan County of Ningxia Hui Autonomous Region; 93 2§17 Shanghai City.

NBREREHES HREE

Fig. 1 Diagram of geographical distribution of Corylus kweichowensis Hu in China

® 1 RENIESS R HSEKRIER

Table 1 Climatic water-temperature index of distribution area of Corylus kweichowensis Hu in China®

B EE Optimal range

fitn X SD Min Max
Index TR LR
Lower limit ~ Upper limit

1 A3IR/°C Mean temperature in January 2.22 3. 80 -7.80 10. 90 -2.25 6. 69
7 A¥JE/°C Mean temperature in July 25.52 2.90 18.10 29. 80 22.11 28.92
AF34J3E/°C Annual mean temperature 14. 48 2.76 6. 60 19. 10 11.24 17.72
W&/ °C Extreme low temperature -13.04 7.00 -32.20 -1.20 — —
Wit 7 L/ °C. Extreme high temperature 38.96 2.58 31.30 42.80 — —
Kira JBE45%0/(°C + A™") Kira’s warmth index/(°C -+ month™") 120. 39 24.52 57.70 169. 10 91.53 149. 24
Kira ZER 488/ (°C -+ A™") Kira’ s coldness index/(°C + month™") -6.73 10. 20 -39.90 -0.20 -18.73 5.27
BSCBRR R AL Xu” s humidity index 9.11 3.32 3.60 23.05 5.20 13.03
AERF7K & /mm Annual precipitation 1.099. 07 427.09 425.50 2 058.20 596.38 1601.75
AR SMHXHILEE /% Annual air relative humidity 74. 81 6.02 61. 00 86. 00 67.73 81.90
A H BEET50/h Annual average sunshine duration 1 867. 54 446.01 1152.00 2832.70 1342.58 2392.50
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4iR1 Table 1 ( Continued)

FIETEH Optimal range

1w X SD Mi M

Index m = TRR R
Lower limit  Upper limit

Tera/d Frostless period 234.98 41. 44 127. 00 320. 00 186. 20 283.75

Holdrige £/ °C Holdrige’ s biological temperature 14. 60 2.50 7.96 19. 09 11. 66 17.54

Holdrige 7] BEZZ 1% Holdrige’ s potential evapotranspiration rate 0.89 0.32 0.34 2.03 0.51 1.27

Holdrige 7] BEZE £/ mm Holdrige” s potential evapotranspiration 860. 25 147.33 468. 98 1 125.07 686.84 1 033.66

DX, ¥ME Mean; SD: Frif22 Standard deviation; Min: #z//ME The minimum value; Max: #x KX{H The maximum value. —; JCHE No datum.

2.3 JIAEKFES TR SRR A BRI 547

IR ARAL T F IR R B B T H
) 7 R e O R VAN R~ | B AN W S
B BET RGN, W RRT T R AR RR, U1 T RS LA
BTN —H7 (1) o NS X Ay 6 AR R 5
KRR PR LR SR WL 2, R 2 WL IR
A AL S FIEE A Kiva 15 2 48 B0 F 853 51 R
93.86 °C + H7'H1129.36 C - 7", Kira IR BEFEEY
JEFE A 62.90 °C - A7 ~169.10 °C - A", o fi
Jv FR R S Kira JE & 38 5000 S 35 18 43 51 R

-24.94 °C - A7'H1-3.38 °C + A", Kira FEXFEEH
WEHN-39.90 C - H7'~-1.10 C - A" L A4
7K 556. 80 mm , F FAERE K & 1 403. 83 mm, FEFEK
ARy 425. 50~2 058. 20 mm, B )RS A
X A b AT A Kiva 5 B2 75 55, Kiva 2812 35 £0R
AERE K R AR MR AR, AR S PR
2.4 HENIESHXSRAKRIEROER S D
Xof v AR A3 A X ) 13 AN SABK IS bR A T bR
HEAL AL BRI T o o0, B R WL 3, F i3
Brab R 568 1 56 2 FN3E 3 i sk a5k

*®2 HEIES XML R RKAERG LR
Table 2 Comparison on water-temperature index between north and south boundaries of distribution area of Corylus kweichowensis Hu
in China"
$ok7 Jb# North boundary FgA South boundary
Index X SD Min  Max X SD Min  Max
Kira JRBEFEEY (°C - A7) Kira’s warmth index/ (°C - month™) 93.86 20.97  62.90 117.10 129.36  31.46 89.30 169.10
Kira ZEXHEH0/ (°C + A7) Kira’s coldness index/(°C » month™')  -24.94  9.80 -39.90 -16.80 -3.38 368 -8.80 -1.10
AFREIKHE/mm Annual precipitation 556.80 92.39 425.50 648.70 1403.83 455.32 865.90 2 058.20

DX, ¥ME Mean; SD: Fiifi2 Standard deviation; Min: #z//ME The minimum value; Max: i KX{H The maximum value.

F3 PEIESGRKBERBIERHERD FRER

Table 3 Result of principal component analysis on climatic water-temperature index of distribution area of Corylus kweichowensis Hu in China

B AFERRIZR AT Load of different climatic water-temperature indexes

Esr

- 1 Ak 7THMM K REAEE Kira ZER1REL (38 gk TECURRARE  AREH I
Principal Mean Mean Kira’ s Kira’ s TR H Aq: i‘hﬁ Annual air [iDpe
component temperature temperature warmth coldness Xu’ s humidity nmtlat relative Annual average
in January in July index index index precipiation humidity sunshine hour
0.974 0.427 0.739 0.956 0. 177 0.486 0. 508 -0.729
2 0. 101 0. 881 0. 659 0. 161 -0.222 0. 163 -0.070 0.525
3 0.108 0.091 0. 055 0. 148 0.939 0. 839 0.751 -0.268
. FMFKAFEFRAYER T Load of different climatic water-temperature indexes HEik R/
ER : . - : T |
Principal AR e s I UL T s v JoRE Holdrige A=Wk ™ Contribution umutative
Amnual me: E 1 E hich T L . Eigenvalue contribution
component nnual mean xtreme low xtreme hig] Frostless Holdrige’ s biological rate
temperature temperature temperature period temperature rate
0.853 0.955 0. 124 0. 897 0. 822 7.726 59.431 59. 431
2 0. 504 -0.122 0. 896 -0. 080 0. 551 2.957 22.748 82.179
3 0. 089 -0. 040 -0.227 0.071 0. 083 1.422 10.938 93.117
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