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Abstract; Over the past 10 years, ecosystem functional diversity has played an important role in ecological research. Many
studies have revealed that biodiversity has a substantial impact on ecosystem function through functional diversity, i.e.,
functional diversity is the factor closely related to the ecological process of biological diversity. The diversity of forest
communities in the upstream and middle reach of the Wenyu River watershed, Shanxi was studied based on the field survey
data. In the forest communities, we determined the growth form, life history, types of nitrogen fixation, C3/C4 type, light
tolerance, leaf type, flower type, pollination mode, fruit type, seed propagation, flowering time, flowering phase, fruitage
time and fruit season. These variables were used as plant functional traits to calculate species diversity indices, including
richness index (R), species diversity index (H'), and evenness index (E), as well as functional diversity indices
including the functional richness index ( FRic) , functional evenness index ( FEve) , and functional divergence degree index
(FDiv) . Classification of forest communities was analyzed using TWINSPAN and the correlation among diversity indices and

between diversity indices and environmental factors were determined using Spearman’s rank correlation analysis. The results
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indicated that; 1) Based on the TWINSPAN classification results and in accordance with the principle and method of
classification of vegetation, 52 forest quadrats in the upstream and middle reach of the Wenyu watershed were classified into
nine formations, including Form. Betula platyphylla, Form. Picea meyeri, Form. Larix principis—ruprechtii, Form. Quercus
wutaishanica, Form. Quercus wutaishanica + Pinus tabuliformis, Form. Picea wilsonii, Form. Populus davidiana + Betula
platyphylla, Form. Populus davidiana and Form. Pinus tabuliformis. 2) The number of species was greatest in Form. Picea
wilsonii (R = 27) and Form. Quercus wutaishanica + Pinus tabuliformis, whereas Form. Pinus tabuliformis had the least
(R = 16) ; the H' and E of Form. Betula platyphylla were the largest, and they were smallest for Form. Pinus tabuliformis.
3) The FRic of Form. Populus davidiana + Betula platyphylla was largest, and it was smallest for Form. Picea meyeri; the
FEve of Form. Picea wilsonii was the largest, and it was smallest for Form. Populus davidiana+ Betula platyphylla ; the FDiv
of Form. Populus davidiana was largest, and it was smallest for Form. Beiula platyphylla. 4) There was no correlation
between the forest community species diversity index and functional diversity index (P > 0.05), with only FDiv and H’
being significantly negatively correlated (P<0.05). 5) The correlation between the species diversity indices was highly
significant ( P<0.01), the correlation hetween the functional diversity indices was not significant ( P > 0.05), and FRic
and FEve were significantly negatively correlated (P<0.05).6) The R value and altitude were highly significantly positively
correlated (P<0.01), the H' value and altitude were significantly positively correlated (P<0.05), the H' the E values
were significantly negatively correlated ( P <0.05), the FDiv value and latitude were highly significantly negatively
correlated (P<0.01), the FDiv value and altitude were highly significantly negatively correlated ( P<0.01).7) As altitude
increased, the species diversity index increased, and the linear relationship between the R and E values changed with
altitude and was significant (P < 0.05) ; the linear relationship between the H' value and altitude was highly significant ( P
<0.01), but as the functional diversity index decreased, the linear relationship between the FRic and FFEve values changed
with altitude was not significant (P > 0.05); the linear relationship between the FDiv value and altitude was highly
significant (P < 0.01).

Key Words: upstream and middle reaches of the Wenyu River watershed ; forest community; species diversity; functional

diversity ; altitude
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Table 1 Results of correlation analysis between species diversity indices and functional diversity indices

A FEE W Z e ¥o B I Sy TR s B Thesr
Index R H' E Fric Feve Fdiv
FEER 1 0.857 ** 0.595 ** -0.003 -0.041 -0.232
YiF AR 0.857** 1 0.921** 0.006 0.146 -0.283"
WY E 0.595** 0.921 ** 1 -0.015 0.272 -0.261
YIREF & B Fric -0.003 0.006 -0.015 1 -0.306 -0.144
UIREYI S Feve -0.041 0.146 0.272 -0.306 * 1 0.098
YIRes I Fdiv -0.232 -0.283" -0.261 -0.144 0.098 1

# P<0.05; " P<0.01; R=Richness index; H'=Species diversity index; E =Evenness index; Fric = Functional richness index; Feve = Functional

evenness index; Fdiv=Functional divergence degree index
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Fig.3 Species diversity and functional diversity indices
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Table 2 Results of correlation analysis between species diversity indices, functional diversity indices and environmental factors

EiER 1 55753 2353 27 3} 3 Beim)

Index Latitude Longitude Altitude Slope Aspect
FEER 0.236 0.072 0.402** -0.206 0.137
WrZH H 0.256 -0.059 0.357* -0.316" 0.065
YEEE 0.247 -0.163 0.272 -0.339* 0.002
UIRe= 6 BE Fric -0.209 0.024 -0.261 -0.200 0.209
IRESISINE Feve -0.041 -0.186 -0.028 -0.001 -0.055
Uik Fdiv -0.415"* 0.110 -0.418 " 0.117 -0.270

* P<0.05; " P<0.01.
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Fig.4 Relationship between diversity index and altitude
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H ( Rhododendron micranthum ) . W¢ & ( Duchesnea indica ) . "1 % % ( Coeloglossum wviride ) . 7+ K ( Cimicifuga
Soetida) 5K ( Polygonatum sibiricum) V%% ( Adenophora stricta) 3% M./} ( Glechoma longituba) .40 55 B8 ( Iris
tenuifolia) 55 I EL 2> B WG TN B2 H'(E E (BRI (K 3) o BARFNEGZEETEE I, (H38 7 i 25508 [+]
FHAE @AY , B Fh DI RETE A8 S B PEA D D Re AR MEHR BOR W T I 3 55K 4 i A5 5C T AU 0 A A6 1L A B
DIREZFEERETER T8 — e B S R 25 AN IR, 302 T AU a0 R R X W3R A1, F A6 L )6
P B (750—2043 m) AHXTHEK, BV IG NN, FEoK 3G 0 B2 7T B | 35 31— MR 4R I IRLRE T B LU B /K 3 st 1
FER AR K AE ) Tt FE R A0, DR D RE 22 FEIE T B

SERES HY B R GUIER (P<0.05) (I 4(A) (B)), EIBEREBAHIF & BEPEROHOR . 4ok
JEBR , TR K S RS (R RE ) TR /N b 2B R A R EORT BE AR 23 AR N 0D T T R A I AR A 2
BARH, Yrih ZAEVEFNES 51BN

AR ST R R AR L 039 pH  EIEA LR M AR &= A T35 S5 /5 T LG
— R,

5 #ig

SCURRT L Fh e ARG 7 B MU P 2 BEE TR K0S D RE AR TR BN S AN 385 Wy P 2 R i ) S A0 35 A
KREFR HREL ARG BRI M EA L3, AR T AR S IR Z AR E MDD RE SRR R IR N AR
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