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Table 1 Characteristics of sanpled indigenous plants for phenological observation in the Stone Forest Scenic ot

Family Secies L ife fom Characteristic Remark

( Itea yunnanensis) ,
(Photinia prionophylla) , ,
(Spiraea martinii)
(Pyracantha fortuneana) )
(Cotoneaster franchetii) , ,
(Cotoneaster glaucophyllus)
(Sageretia campacta) ) , ,
(Ogyriswightiana) ,

(Neolitsea hanilantha) , ,
(Lindera canmunis) , ,
(M achilus yunnanensis) , ,

(Olea yunnanensis) , ,
(M allotus philippinensis)
(Hewingia himalacia) ,
(B randisia hancei) ,
(M ahonia duclouxiana) , ,
(N othopodytes tanentosa) , ,
(Coriaria nepalensis) ,
(Campylotropsis polyantha) ,
(Dalbergia collettii) ,
(D albergia m imosoides) ,
( Euonymus fortunei) , ,
(Cyclobalanopsis glaucoides)
(Sarcococca ruscifolia) , , , ,
(D iospyrus mollifolia)
(Buddleia officinalis) ,
(Hypericum uralum) )
(Koelreutetia bipinnata) , , 2
(Sapindus delavayi) , , 2a
(Albizia mollis) ,
( Pistacia weirmannifolia) , ,
( Pistacia chinensis) ,
(Hedera nepalensis) , , ,
(Ficus samentosa)

( Parthenocissussan icordata)

25 35 21 14
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Table 2 The correlation betveen weather factors and several phenophases of 35 indigenous gecies in the Stone Forest Scenic oot

Y:

Number of indigenous ecies in sveral phenophase
X:

W eather factors

SJeciesNa of  FPeciesNa of PeciesNa of  JeciesNa of  FPeciesNa of
leaf unfolding inflorescence fruit riping  leaf color changing leaf shedding

(h)

Sunshine accumulation in ten days 0718 0. 829 -0 st -0 246 0 118
() . e

Mean temperature in ten days - 0076 0. 107 0 725 - 0 288 - Q 688
25 ) -0 081 0 070 0.744" " -0 262 -0.665" "

> 5 tamperature accumulation in ten days

() . . e

The highest tanperature in ten days 0040 0. 266 0. 596 - 0348 - 0807
() . e

The lovest temperature in ten days -0 239 - 0045 0. 827 - 0324 -0.641

(mm) . ‘e

M ean precipitation in ten days -0 345 Q0 197 0. 545 0 184 0 126
(mm) . . . .

M ean evaporation in ten days Q0 409 Q 704 0 057 -0 372 - 0 405

(m/9 065" " 0798 " -0.744"" -0 287 a 092

Mean geed of wind in ten days
"P<001, " P<0 05, :




652

4 2

60 d

(

>60 d)

[11]

30

24
[6]
(References)
[1]Lieth H. Phenology and ssa®nalitymodeling [M ]. Beijing Science
Press, 1984 1 254[ . ( , , ).
[M]. : ,1984. 1 254]

[2] Zhu Kezhen, Wan Minvei Phenology[M ]. Changsha Education
Pressof Hunan Province, 1999 1 174 ,

[M]. : , 1999 1 174]

[3]LiBa Ecology [M]. Beijing Higher Education Press 2000 1
416[ . [M]. , 2000 1 416]
[4] Xu Huacheng Landscgpe Ecology [M ]. Beijing China Forestry
publishing House, 1995 1 182] . [M].

, 1995 1 182]

[5] Yang Guodong, Chen Xiaogiu On the sea®nal rhythm of natural
landscape[ J]. Acta Ecologica Sinica, 1998, 18(3):233 240[

, . [J]. , 1998, 18
(3):233 240]

[6] Yang Guodong, Chen Xiaogiu Classfication of phenophase combi-
nation of woody plants A case study of cultivated plants in Beijing bo-
tanical garden[ J]. Scientia Silvae Sincag 2000, 36 (2):39 46
[ , : —

[J]. ,2000, 36(2):39 46]

[7]1XuHan, Wang Xiaoming, CuiDafang Phenological characteristicsof the
main trees and their effects on the landscgpe features in L ianhuashan
Park, Shenzhen [J]. Joumal of South China Agricultural U niversity
(Natural Science Edition), 2004, 25(2):80 &4 , s

[J1
( ),2004, 25(2):80 4]

[8] Peng Shaolin, Lu Hongfang, L iang Guanfeng V egetation restoration
in the wo sub-islandsof M acao and its benefits[ J]. Ecology and En-
virorment, 2004,13(3):301 305 , ,

[J]. . 2004, 13
(3):301 305]

[9]Li Yuhui Mormhological types and their features of Shilin karst in
Yunnan, China[J]. Carsologica Sinica, 2002,21(3):165 172

. [J]. , 2002,
21(3):165 172]

[10]JUNESOO World Heritage Centre Operational guidelines for the Im-
plementation of the World Heritage Convention [ Z]. Paris WHC/
REVISED. 2005 1 161

[11]LiLianju A camprehensive report of declaring the Geopark: The
Geopark of Stone forest, Kurming, Yunnan, Chian[R]. The minis



653

try of land and reources, P R Chian 2003 1 164]
[R]. , 2003 1 164]
[12]Liang Fuyuan, SongL inhua, Tang Teo, et al M icrobial production
of GO, in red il in Stone Forest national park[J]. Carsologica Sini-
ca, 2003,22(1):6 11]

0, [J]. , 2003,
22(1):6 11]
[13] Schnelle F Plant Phenology [M ]. Beijing Science Press, 1965 1
275[ ( ). [M].
, 1965 1 275]

[14]WanM inwei, Liu Xiuzhen Themethod of observation phenology in
China[M ]. Beijing Science Press 1979 1 136]
[M]. : , 1979 1 136]
[15] Xie Shouchang, Sheng Caiyu, Li Shouchang A phenological study
onmain tree Pecies of montane humid evergreen broad-leaved forest
in Ailao mountains[ J]. Acta Ecologica Sinica, 1997, 17 (1):51
60 . .
[J1. , 1997, 17(1):51 60]
[16]RhettD, Harrion N Y, Taniji | Phenology of a common roadside

fig in Saravak [J]. Ecological Research, 2000, 15:47 61

[17]Bmadhead J S, Ong C K,Black C R Tree phenology and water a
vailability in sami-arid agroforestry systans [J]. Forestry Ecology
and M anagenent, 2003, 180(1):61 73

[18]Reik O, KatrinB G Phenological adgptation of ant-dipersed plants
0 seanal variation in ant activity [ J]. Ecology, 2002 83 (5):
1412 1420

[19] Zhang Fuchun Phenology[M ]. Beijing Science Press 1985 1
130[ . [M]. , 1985 1 130]

[20] Fang Xiugi, YuWeihong Progressin the studieson the phonologi-
calreponding © global waming [ J]. Advance in Earth Sciences,
2002, 17(5): 714 719[

[J]. , 2002, 17(5):714 719]

[21]Jiang Hangieo, Duan Changqun, Yang Shuhua, et al Plant Phe-
nology[M ]. Beijing Higher Education Press 2004 1 307 [

) , [M].
,2004 1 307]
[22]Zou Xiaomeng Agricultural Phenology[M ]. Beijing Adgricultural
Press 1983 1 106 [ . [M].
,1983 1 106]

A Prelm nary Study on Phenology of Indigenous Plants n
Kar st M ountanous Region at the Stone Forest Scenic Spot n Y unnan

WU Yi"?,L U Wenyao"®, SHEN Youxin',L | Yuhui',L U Lunhui

(1 Xishuangbanna Tropical B otanical Garden, the Chinese Acadany of Sciences Kunming, 650223, Ching;
2 The Graduate School of Chinese Acadeny of Sciences Beijing, 100049, Ching;
3 School of Enviroomental B iology, Curtin U niversity of Technology, GPO B ox U1987 Perth, WA 6845, Australia;
4. Yunnan N omal U niversity, Kunming, 650092, China)

Abstract: The phenology of 35 indigenousplantsof 25 families and the relationship betveen the penological rhyttms
of the plants and climatic factors in the correponding period were studied for o years (2003 2004) at the Stone
Forest Scenic Soot in Yunnan The reaults showved that the leaf flushing occurred in February for 46% of the total
plants observed when the air tanperaturewas10 . 57% geciesof than start o unfold leaf when the air tanpera-
turewas rising and exceed exceeded 15  inMarch The flowering occurred fran M arch o June in the area, with
maijor (82 9% of the otal plant pecies) tend o floverwhen air tanperaturewasabove 20  inMay. Plants bore
fruitsperiod betveen April-Decanber The average teamperatureand = 5  accunulated temperature of different pe-
nological periods obviously influenced the phenological perfomance of the native plants There were close relation-
ship betveen the flovering and fruiting of plants and light and temperature in the area Based on the phenological
characterigtics of the native plants, the natural landscgpe and vegetation construction of the karst area, the princi-
pleof " the hamony collocation betveen the stone and the woody plants' wasproposed Iltwas al© suggested that
sme omamental plantswith adapting to the karst envirorment at tanporal and $atial patterns should be slected to
make auitable vegetation landscgpe, in order o increase landscgpe and ecological values, aswell as the meaning of
the Stone Forest Scenic Soot

Key words phenology, indigenousplant, vegetation landscgpe; karst stone forest, world geopark



