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Shennongjia Hubei China

SHEN Ze-Hao HU Hui-Feng ZHOU Yu FANG Jing-Yun
Department of Ecology College of Environmental Sciences Center for Ecological Research & Education

and Key Laboratory for Earth Surface Processes of the Minisiry of Education Peking University —Beijing
100871

Abstract The southern slope of Mt. Shennongjia has long been viewed as an important boundary for Chi-
na’ s vegetation regional division. In order to explore the altitudinal patterns of plant species diversity in
this area we sampled 50 plots along an altitudinal gradient on the southern slope. Species richness in-
tensity of flora differentiation floristic composition and life forms were analyzed. Quantitative classifica-
tion and DCA ordination were also applied to the sample plots. Major results were 1 the vertical vege-

tation spectrum was evergreen broad-leavee forest below 900 — 1000 m a.s. 1.  mixed deciduous and
evergreen broad-leaved forest 1000 — 1700 m  deciduous forest 1600 —2100 m  mixed coniferous
and deciduous forest 2000 —2400 m  and subalpine coniferous forest above 2300 m a.s.l. . 2

Evergreen and deciduous broad-leaved tree species were almost equivalent in quantity and importance val-
ues in the basal vegetation zone. 3 The altitudinal pattern of plant species diversity showed a unimodal
pattern peaking at 1400 — 1500 m a. s. l. Mixed forest types have relatively higher a diversity and more
intensive flora differentiation than the other types. 4 Temperate plants dominated the flora. With an in-
crease of elevation the number of cosmopolitan genera increased while subtropical types and East Asian
types decreased. Chinese endemic genera were limited to the area below 2000 m a.s. 1. 5 Species
richness of pteridophytes decreased with increasing elevation while that of woody plants peaked in mixed
evergreen and deciduous forest. Species richness of herbaceous did not correlate with elevation.

Key words altitudinal vegetation spectrum diversity Mt. Shennongjia pattern floristic components

life form

2003 -06 - 12 2003 -09 - 10
1968 E-mail shzh@ urban. pku. edu. cn



100 Biodiversity Science 12
¢ " KA 1990 m 7.4°C 1528.4 mm
31°29° N 110°01' E (10-10)
34.5C 1 400
1979 1980 604 L 200
1999 504 L 100
1995 w0l ™
30 60
1979 1995
1500 m
-21.2 C
H4 Month ®
1
Fig.1 Climate diagram of Dajiuhu Lake in Mt. Shennongjia
2
1 2.1
650 m
31°15' —=31°57’'N 109°59' —110°58'E 50
m
20 m x20 m 10 mx10 m
DBH >2.5cm
3105 m H<0.3 m H>0.3 m DBH<2.5 cm
2900 m 40 1 %10 m 5
1995 650 m
3105 m 50 2
2.2
2.2.1
1100 m 1100 - 2600 m TWINSPAN
2600 m 3 1990 m DCA  ter Braak 1986 1995
7.4C 7 18.5%C ! PC-ORD 4.0  Canoco 4.5
—-4.9C 1
1200 — 1800 m 1800 — 2200 m 1
>2200 m 4 Y. /
34 5 1



1 101
1
Table 1  Existing classification schemes of altitudinal ranges of vegetation spectrum on Mt. Shennongjia
Vertical Ying et al. Ban et al. Chen et al. Wang Zhao
forest zone 1979 1995 1994 1995 2002
I 200 — 1800 m ~1300 m ~900 ~1300 m south slope
I 1500 —2200 m ~1700 m 900 ~1300 -1500 ~1800 m
i 1800 —2600 m 1700 - 2600 m 1500 ~1800 -2000 ~2200 m
v 2200 -2600 m 1300 - 1700 ~2200 m 2000 ~2200 -2400 ~2600 m
A% 2600 —3105 m 2600 -3105 m 2200 -3105 m 2600 -3105 m 2400 ~2600 -3105 m
I Evergreen broadleaved forest zone 11 Mixed evergreen broadleaved and deciduous forest zone 1T
Deciduous forest zone IV Mixed deciduous and coniferous forest zone V Subalpine coniferous forest zone
DCA of the plot
S42-850 R
a
S37-541
S35-S36
—iSZ9 S34 //\
—] . i, 108
S21-S28 % \ s,:z ¢
S48 54
$4784
—IS]4—S20 ! sasgiy
' S9-S13
S7-S8
S1-S6 Axis 1
2 TWINSPAN a DCA b
Fig.2 TWINSPAN classification and DCA ordination of the sample plots
2 S35 S36
1991
3 3 Cornus chinensis
3 S7 S8 900 m
Platycarya strobilacea
3.1 39 - S20
2a TWINSPAN 1600 m Buxus sinica
50 + - 2700 m
S37 - S41
1 Abies fargesii  + S42 - 850
2300 m S35 - Rhododendron oreodoxa var. fargesii
S50
2 Cyclobalanopsis glauca - 4 -
Lindera pulcherrima var. hemsleyana - S21 - S28 1550 —2000 m
Cinnamomum wilsonit - Quercus S29 - S34 1900 —2400 m
dolicholepis - S1 — S8 Quercus aliena var. acuteserrata

1000 m

Pinusarmandii
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2
Table 2 Basic characteristics of the sample
m? m
Plot Area Elevation Aspect  Slope Major community types
S1 400 650 SW55° 25° Lindera megaphylla Machilus ichangensis
S2 400 700 SE35° 40° L. pulcherrima var. hemsleyana Machilus ichangensis
S3 400 750 SE25° 40° Machilus ichangensis L. pulcherrima var. hemsleyana
S4 400 800 SE75° 40° Hllicium henryi Quercus dolicholepis
S5 400 850 SE35° 40° Platycarya strobilacea Quercus dolicholepis
S6 400 900 SE70° 45° Neolitsea wushanica Rhamnus dumetorum
S7 400 950 NE10° 40° Carpinus sp. Cyclobalanopsis gracilis
S8 400 1000 NW20° 40° Camellia cuspidata Carpinus sp.
S9 400 1050 NE10° 30° Clethra fargesii Carpinus polyneura
S10 400 1100 NE22° 30° Carpinus polyneura Platycarya strobilacea
S11 400 1150 NE50° 30° Platycarya strobilacea Castanea seguinii
S12 400 1200 NE60° 35° Quercus serrata var. brevipetiolata Clethra fargesii
S13 400 1250 NE25° 32° Platycarya strobilacea Litsea ichangensis
S14 400 1300 NE30° 30° Sorbus folgnert Euptelea pleiosperma
S15 400 1350 N 37° Platycarya strobilacea Lithocarpus cleistocarpus
S16 400 1400 NW30° 25° Platycarya strobilacea Dendrobenthamia japonica var. chinensis
S17 400 1450 NE20° 25° Dendrobenthamia japonica var. chinensis Carpinus fargesiana
S18 400 1500 NE20° 25° Platycarya strobilacea Lithocarpus cleistocarpus
S19 400 1550 NW20° 35° Juglans cathayensis Poliothyrsis sinensts
S20 400 1600 NW20° 40° Juglans cathayensis Cornus controversa
S21 400 1650 SE20° 35° Q. aliena var. acuteserrata C. myrsinaefolia
S22 400 1700 SE40° 38° Q. aliena var. acuteserrata Carpinus viminea
S23 400 1750 SES5° 38° Q. aliena var. acuteserrata Populus davidiana
S24 400 1800 SE45° 35° Q. aliena var. acuteserrata Castanea henryi
S25 400 1850 SE60° 25° Q. aliena var. acuteserrata Dendrobenthamia japonica var. chinensis
S26 400 1900 SE65° 36° Q. aliena var. acuteserrata Populus davidiana
S27 400 1950 SE85° 15° Q. aliena var. acuteserrata Betula albo-sinensis
S28 400 2000 SES0° 30° Q. aliena var. acuteserrata Populus davidiana
529 400 2050 NE85° 30° Fagus engerliana Acer oliverianum
S30 400 2100 NE50° 32° Fagus engerliana Betula luminifera
S31 400 2150 S 25° Pinus armandii Betula albo-sinensis
S32 400 2200 NW85° 40° Fagus engerliana Pinus armandii
S33 400 2250 SE50° 35° Pinus armandii Betula albo-sinensis
S34 400 2300 S 38° Pinus armandii Prunus sp.
S35 400 2350 S 37° Abies fargesii Carpinus sp.
S36 400 2400 SW10° 50° Abies fargesii Carpinus sp.
S37 400 2450 SE10° 38° Abies fargesii Buxus sinica
S38 400 2500 SE10° 35° Abies fargesii Buxus sinica
S39 400 2550 NW70° 60° Abies fargesii Buxus sinica
S40 400 2600 E 25° Abies fargesii Buxus sinica
S41 400 2650 SE30° 30° Abies fargesii Buaxus sinica
542 400 2700 SE85° 37° Abies fargesii
S43 400 2750 SE65° 35° Abies fargesii
S44 400 2800 SW55° 35° Abies fargesii Rhododendron oreodoxa var. fargesii
45 400 2850 SE60° 40° Abies fargesii Rhododendron oreodoxa var. fargesii
546 400 2900 SES0° 25° Abies fargesii Rhododendron oreodoxa var. fargesii
S47 400 2950 SE10° 20° Abies fargesii Rhododendron oreodoxa var. fargesii
S48 400 3000 SW35° 25° Abies fargesii Rhododendron oreodoxa var. fargesii
S49 400 3050 SW70° 15° Abies fargesii Rhododendron oreodoxa var. fargesii

S50 400 3100 S 5° Abies fargesii Rhododendron oreodoxa var. fargesii
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3 400 m’

Table 3 Comparison of evergreen and deciduous species in different evergreen broad-leaved forests in 400 m® area

Importance value

Site Latitude  Longitude Altitude  Type ~ Number of WS Number of TS Average Range
31°N 110°E 650 — E 25 12 50.53 37.5-62.4
Mt. Shennongjia 1000m D 26 12 48.36 37.6 -62.5
* 27°N 119°E E 93 71 79.11 66.0-91.4
Mt. Wu Yanling D 55 47 19.76 9.1-33.9
- 29.5°N 103.3°E 1230 - E 14 86.7
Mt. Emei 1580m D 9 11.8
* 1982 % = 1994 E Evergreen broadleaf D Deciduous WS Woody species TS Tree species
> 4a b 3000 m
> “
4 " Whittaker & Niering 1965
4.1
K 1995 1998
1999
1 Phoebe Machilus
Magnolia Castanopsis
1000 m 8 3200 m’ Sorbus
3 400 m’ Carpinus Acer Quercus
25 26 1300 m
12
50.5
48.36
a
5 1000 m species pool Butaye et
0.9 al. 2002
o
3
S
1 DCA
900 - 1000 m

4.2 1000 - 1700 m
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