2018 2 29 2 http: //www.cjae.net

Chinese Journal of Applied Ecology Feb. 2018 29(2) : 459-466 DOI: 10.13287/j.1001-9332.201802.007
1 1 2% 2 3 3 1
(! 712100; 2
712100; °* 712100)
AY 3
2 (FR_\FE,.FD..FD. \Rao)

Effects of alien species Robinia pseudoacacia on plant community functional structure in
hilly-gully region of Loess Plateau China. ZHU Duo4u' WEN Zhong-ming' > ZHANG
Jing® TAO Yu' ZENG Hong-wen’ TANG Yang' ('Institute of Soil and Water Conservation

Northwest A&F University Yangling 712100 China; *Research Center of Soil and Water Conserva—
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Abstract: To investigate the effects of the introduction of Robinia pseudoacacia on the functional
structure of plant communities we selected paired-plots of R. pseudoacacia communities and native
plant communities across different vegetation zones 1i.e. steppe zone forest-steppe zone forest
zone in hilly-gully region of Loess Plateau China. We measured several functional characteristics
and then compared the functional structures of R. pseudoacacia and native plant communities in
different vegetation zones. The results showed that the variation of the functional traits across different
vegetation zones were consistent in R. pseudoacacia community and native plant community inclu—
ding leaf carbon concentration leaf nitrogen concentration leaf phosphorus concentration specific
leaf area and leaf tissue density. The leaf carbon concentration leaf nitrogen concentration and
specific leaf area of the R. pseudoacacia community were significantly higher than those of the native
plant community. The trend of change that the functional diversity indices i.e. FR,, FE_ FD,
FD,. Rao of the R. pseudoacacia community and the native plant community with vegetation zones
were different. The introduction of R. pseudoacacia enhanced the plant community functional diversi—
ty in the forest zone but reduced community functional diversity in the steppe zone.

Key words: hilly—gully region of Loess Plateau; Robinia pseudoacacia community; native plant
community; functional structure.
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Table 1 Climatic characteristics in three vegetation zones in Yanhe River catchment
7—9
Vegetation zone Mean annual Mean annual Mean annual Mean annual
precipitation precipitation from July temperature temperature of the
( mm) to September ( mm) (C) hottest months ( °C)
Steppe zone 438.85 257.86 6.93~8.20 20.54~21.92
Forest-steppe zone 481.80 288.11 8.20~9.33 21.57~22.94
Forest zone 514.34 303.37 8.32~8.93 21.33~22.08
2
Table 2 General information of study plots
Vegetable Robinia pseudoacacia community Native plant community
zone
Slope Altitude Dominant species Slope Altitude Dominant species
position ('m) position ('m)
1325 N N N 1317 N N
Steppe zone Upper Upper N N
1321 N N . 1314 N N N
Upper Mediow .
1317 N N 1313 N N N
Upper Upper
1213 N N 1201 N N
Upper N N Upper N N
1248 N N N 1231 N N
Forest-steppe Upper Upper
zone 1154 N N N 1142 N N N N
Upper Middle and upper N
1207 N N N 1211 N N N
Upper Upper N
1353 N N N 1354 N N
Upper Upper N
1324 . . N 1391 N N N
Forest zone Upper N N Upper N N N
1382 N N N 1391 N N . N
Upper N N Upper
1411 N . N N 1381 N N .
Upper Upper N
1367 N N N 1396 N N N
Upper < Upper . . N
Robinia pseudoacacia; Bothriochloa ischaemum; Lespedeza davurica; Artemisia gmelinii, Periploca sepium;
Stipa bungeana; Pennisetum flaccidum; Aneurolepidium dasystachys; Artemisia frigida; Oxytropis gracilima;
Potentilla chinensis; Artemisia mongolica; Cleistogenes caespitosa, Heteropappus altaicus; Patrinia hetero—
phylla; Cleistogenes hancei, Leonurus japonicus; Rubus piluliferus; Eragrostis nindenss; Dendranthema indi-
cum, Achnatherum splendens; Rosa xanthina; Carex lanceolata; Acer palmatum; Fragaria vesca,
Viola phillippica; Geranium eristemon; Stipa grandis; Sophora davidii; Quercus liaotungensis; Spiraea
pubescens; Ostryopsis davidiana; Cotoneaster multiflorus; Vitex negundo;, Populus simonii; Rhamnus erythroxylon;

Amygdalus davidiana.



462

29

3
Table 3 Formula of functional diversity indices

Index Formula Variable
SF; SF; i VR, c
Functional richness FR; = R, SF; was the niche space filled by the species
within the community. R, was the absolute range of the
character .
s 1 S ; PEW,; i S was
Functional evenness ~ min( PEW, S - 1) TS5-1 the number of species. PEW; was the partial weighted even—
FE, = 1 ness of species i ¥
CS5-1
N C. i A. 2
- oy 2 i i
Functional divergence FD,, = 7“01‘1“{5 x i; [(In€; = Inx) © x 4] } s Inx C; was
the character value for the ith functional character category.
A; was the proportional abundance of the ith functional
character category. Inx was the abundance-weighted mean of
the natural logarithm of character values for the categories *
. N 25 % J i J @ was
Functional dispersion FD;, = 2 — the abundance of species j. z; was the distance of species j to
2 i centroide ? .
5-1 s . . P
B Pi P 'S vy i
Rao” s quadratic entrop Rao = ;/;Id‘/P‘P/ p; and z; were the relative abundance of species
i and species j. d; was the Euclidean distance between
species i and species j *' .
10 ?
N ; 20 g Rao.
R FD, FD_3 ( 3).
1.3 R 3.33 FD dbFD
0.15 mm
. Tukey
25
. Excel 2010.SPSS 18.0
1.4 Origin 9.0
+
n 2
CMW = z P, X trait,
= , 2.1
n , trait; L
3 26 1
n
9 )
27 ~ ~
F Ri(-
> > )
28 > >
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Fig.1 Plant functional traits of Robinia pseudoacacia and native
plant communities.

R: Robinia pseudoacacia community; N:
Native plant community.

(P
<0.05) Different lowercase letters meant significant difference between
different communities in the same vegetation zone and different capital
letters meant significant difference among different vegetation zones in the
The same below. CWM.LC: Leaf

carbon content community weighted mean, CWM. LN: Leaf nitrogen

same community at 0.05 level.

content community weighted mean; CWM.LP: Leaf phosphorus content
community weighted mean; CWM. SLA: Specific leaf area community
weighted mean; CWM. LTD: Leaf tissue density community weighted

mean.
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Fig.2 Plant functional diversity of Robinia pseudoacacia and
native plant communities.
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