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Table 1

2),

Characterstics of san pled ndigenous plants for phenobgical observation i the Stone Forest Scenic Spot

Fan ily

Species

L ife fom

C haracteristic

R anark

(Itea yunnanensis)
(Ph otinia prionophy lla )
(Sp ra ea m artinii)
(Pyraantha fortuneana )
(Con euster fran chetii)
(Cowneuster glaucophyllus)
(Sageretia canpacta )
(Osyris wightiana )
(N eolitsea han ilan tha )
(Lind era canm unis)
(M advilus yunnanensis)
(Olea yunnanensis)
(M allows philipp inensis)
(H elw ing ia hin alacia )
(Brandisia hancet)
(M ah onia du cux iana )
(N othopodytes tomeniosa )
(Corara nealensis)
(Campylotropsis polyantha )
(Dalbegia wllettii)
(Dalbagiam inosoides)
(Ewonymus forunei)
(Cyclobalang sis g laucotdes)
(Sarcowcar ruse jolia )
(Diopyrusmollifolia)
(Buddlew officinalis)
(H yperiaum uralum )
(K oelreutetia bip innata)
(Sapindus delavay i)
(A bizia m ol lis)
(Pistac @ w einmannifolia )
(Pisiacia chinensis)
(H edera nepalensis)
(Fiaws sarmeniosa )

(Parthenoc issussem icorda ta )
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N. homilantha
L.communis

M. yunnanensis

©O. yunnanensis

M.philippinensis
H. himalacia
B. hancei
M.duclouxiana
N. tomentosa
& C.nepalensis [?
f{{ C.polyantha
D. collettii
D.mimosoides
E. fortunei
C. glaucoides
S. ruscifolia
D.
B.officinalis
H.uralum
K. bipinnata
S.delavayi
A. mollis
P. weinmannifolia
P. chinensis J 552
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Table2 The correhtbn betw een weather factors and several phenophases 035 nd igenous species n the Stone Forest Scenic Spot

X

W eather factors

Y:

Nun ber of ndigenous species in several phenophase

SpeciesNa of

Species Na  of

SpeciesNo of

SpeciesNa of

SpeciesNo of

leaf uno ding i florescence fruit riping kafcolor changing  leaf shedding
% 0718 " 0829 " -0737" - 0246 Q 118
Sunshine acamuhtion n ten days g :
C * *
(, ) -0.076 Q 107 0. 725 - 0.288 - 0. 688
M ean mperature in ten days
>5C  (C)
z x x
>5C tem perature accumulation in ten days - 0081 0070 0. 744 - 0262 - 0. 665
() 0. 040 0 266 0596 * - 0,348 - 0.807 "
The highest tan perature in ten days . ’ ’
C . -
( ) - 0239 - 0045 0. 827 ° - 0324 - 0. 641
The lovest tenperature n ten days
(mm) . .
M ean precipiton i ten days - 0. 345 - 0197 0. 545 -0 184 -0 126
"  (mm) 0. 409 0704 * - 0.057 - 0372 -0 405°
ean evaporaton i ten days
(m /s) 0. 656 ° 0798 -0.744 " - 0287 0 092

M ean speed ofw ind in ten days

" P<00L” P<Q 03



652

24

~60d

(

> 60 d)

[ 11]

30

[6]

(References)
[1]LiehH. Phenology and seasonalitymodeling [M ]. Beijing Science

Press 198 1~ 254 - s s ).
[M]. : , 1984. 1~ 254]
[2]ZhuKehen Wan M iwei Phenology[M ]. Changsha E ducation
Press of Hunan Province 199. 1~ 174 s
[M]. : , 1999. 1~ 174]

[3]LiBa Ecobgy [M]. Beijng H igher Education Press 2000 1~
416[ . [M] : , 2000 1~ 416]
[4]Xu Huacheng Landscape Ecology [M ]. Beijng Chma Forestry
publishing House 1995. 1~ 182[ . [M].

, 199 1~ 182]

[5] Yang Guodong Chen X koqin. On the seasonal thythm of natural
landscape[ J]. Acta E wloga Sinia, 1998 18(3): 233~ 240[

, . [ J]. , 1998 18
(13): 233~ 240]

[6]Y ang Guodong Chen X iaoqiu Chssification of phenophase canb+
nation ofwoody plants A case study of cultivated plants in B eijing be-
tanical garden[ J|. Scientiac Sibae Sinae 2000 36(2): 39 ~ 46
[ , ) —

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

[ 7]XuH an W ang Xiaaning CuiDafmg Phenobg ical dharacteristics of the
main trees and their effects on the hndscape features n L anhuashan
Park Shenzhen [ J]. Joumal of South China Agricultural Unwersity
(Nawral Science Ediiion ), 2004 25(2): 80~ &4[ N N

[J]-
( ), 2004 25(2): 80~ &4]

[ 8] Peng Shaolin LuH ongfang L iang Guanfeng Vegetation restoration
n the wo sub- slnds ofM acao and its benefis[ J]. E colagy and En-
vironm ent, 2004 13( 3): 301~ 305[ N N .

[]]. . 2004 13
(13): 301~ 305]

[9]LiYuhui Mormhological types and their featres of Shilin karst in

Yunnan, Ching] J]. CarsolegicaSinica, 2002 21(3): 165~ 172
[J]. , 2002
21(3): 165~ 172]

[ 10JUNESCO W orld H eritage C entre Operationalguidelines for the In—
plmentation of the W orldH eritage Convention [Z]. Paris WHC/
REVISED. 2005 1~ 161

[11]LiLanju A canprehensive report of declarmg the Geopak: The
G eopatk of Sone forest, Kunming Yuman Chian[ R ]. The m n&-



653

try of land and resources P. R Chian 2003. 1~ 164]

[R] , 2003 1~ 164]
[ 12]Liang Fuyuan SongL inhua TangT aq etal M ikcrobialproduction
0fCO, n red soil in Sone Forest nationa lpark| J|. Carsologica St
cq 2003, 22(1): 6~ 11] s s s

CO, [J. , 2003
22(1): 6~ 11]
[ 13]Schnelk E Plant Phenobgy [M ]. Beijng Science Press 1963 1
Ssl ) [M 1.
, 1965 1~ 275]

[ 14]W anM inwei LiuX inzhen. The method of observation phenobgy in
Chma[M |. Beijing Science Press 1979 1~ 136] ,
[M]. : , 1979. 1~ 136]
[ 15]X ie Shouchang ShengCaiyu, LiShouchang A pheno bgical study

fig in Sarawak [ J]. Ecolggical Research, 200Q 15: 47~ 61

[ 17] Brooadhead J§ OngC K Bhdk CR Tree phenobgy and water a
vaibbility in sem+arid agroforestry systams [ J]. Foresry Ecolagy
and Management 2003 180(1): 61~ 73

[ 18]Rek O, Katrimn B G. Pheno bg ica l ad aptation of an +-d ipersed p lants
to seasonal variation I ant activity [ J]. Ecobgy, 2002 83(5):
1412~ 1420

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

[20]FangX mqi YuW ethong Progress i the studies on the phonolbg+
calresponding to global waming [ J]. Advance n Earth Sciences
2002 17(5): 714~ 719] s

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

[21] Jang Hanqiag Duan Changqun, Yang Shuhua etal Plant Phe

nology[M ]. Beijing H igher E ducation Press 2004 1~ 307 [

onmain tree species ofmontane hum id evergreen broad- kaved forest s s , . [M].
n A ilaomountins| J]. Acww Ecologica Smica, 1997, 17 (1): 51~ , 2004 1~ 307]
60[ , s [22]Zou X aaneng A griculural Phenology[ M |. Beijng A gricultural
[J]. , 1997 17(1): 51~ 60] Press 198. 1~ 106 . [M].
[ 16]Rhett D, Harrson N Y, Tam iji I Phenology of a canmon madside , 1983 1~ 106]

A Prelin mary Study on Phenology of Indigenous P hnts in
KarstM ountainous Region at the Stone Forest Scenic Spot in Yunnan

WU Yi? LUW enyao' >, SHEN Y ouxin, LI Yuhui, LU Lunhui

(1. Xishuang banna T rop ical Botanical Garden, the ChineseA cadany of Sciences Kunm ing 65023 Ching
2 TheGraduaie School of ChineseA cadany of Sciences Bejjing, 100049 China
3 School of EnvironmentalBiolay, Curtin Unwersity of T echnology GPO Box U1987 Perth, WA 6845, Australix
4 YunnanN om al University, Kunm ing, 650092 China )

Abstract The phenobgy 0f35 indigenous plants 0f 25 fam ilies and the relationsh p betw een the penological thythm s
of the plants and clinatic factors in the correspondng period were stud ed for wo years ( 2003~ 2004) at the Stone
Forest Scenic Spot in Yunnan The results showed that the leaf flush ng occurred in Febmary for 46% of the total
plants observed when the air tanperaturewas 10C. 5% species of them start to unfold leaf when he air tem pera-
ture was rsing and exceed exceeded 15 °C inM arch The fbwerng occurred frunm M arch to June in the areg w ith
mapr (82 9% of the total plant species) tend to flowerwhen air tan perature w as above 20 C nMay. Plants bore
fruits period betw een A pritDecanber The average tanperature and 25C acamulated ten perature of different pe-
nologal periods obviously nfluenced the phenobgical perfomance of the native plants Therew ere cbse relation-
shp beween the flowering and fruitng of p lants and light and tenperature n the area Based on the phenobgical
character stics of the native plants the natural landscape and vegetaton construction of the karst area the princt
pleof" the hamony collocatbn betw een the stone and the woody plants" was proposed Itwas also suggested that
sane oman ental plantsw ith adapting to the karst environment at tanporal and spatial pattems shou d be selected to

make suitab le vegetatbn landscape i order to increase landscape and ecobgical valies aswell as themeaning of

he Stone Forest Scenic Spot

Key words phenology ndgenous plant vegetation landscape karst stone forest worl geopark



