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Flant community complexity in the arid valley o Minjiang River
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Abstract : The upper reaches o the Minjiang river isthe transition zone from the Qingha- Tibet Hateau to the Schuan basn. It has
atypicd arid valey climete with conplex topography and variable water and heat conditions. A long higory of anthropogenic
impact in combination with a severe naturd environment has resulted in degraded vegetation dominated by xeric shrubs. Therefore ,
it is importart to underdand the process of ecosystem dynamics. Bioconplexity theory is becoming increasndy importart in
undergand ng natural vegetation dynamics. In this gudy, based on the fidd invedigation of plant gecies and environmenta
factors (dope, devation, agpect , il water content and il nutrients) in the arid valey o Minjiang River , we gudied plant
community conrplexity , and its relaiionship with ervironmenta factors, community diverdty , gecies evenness and richness. Sx
transects were st up dong the arid vdley of Minjiang River. Both tota and gructurd conplexity of communities showed a” high
low high” tendency with the increase of eevetion in the sudy area, which meant that the complexity of communitieswas highed at
the stesdof low and high devation, while the lones was a the stesdf midde eevetion. The transects a the center of the valey
had lower tota ocomrplexity than those a the north and uth ddes of the valey, which probally due to the differences of
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environmental conditions. We found that both total and gructural community conrplexity varied with degree, shape and agpect of
dope, with an order of upper dope > midde dope > lower dope, shaded dope > hafshaded dope > sunny dope, and concave
dope > draight dope > convex dope. Our gudy indicated that Form. Pertyasinensis, Jasminumhumile had the highes totd
cormplexity , and Form Leptodermispurdomi and Form Ceratoi desarborescens communities had the lonved tota conrplexity , while
Form Quercuscocciferoides and Form Onosma farrerii communities had the highes gructurd conplexity. We d < found thet totd
community conplexity had dgnificant quadratic corrdaions with il organic metter (SOM) ocontent , tota nitrogen (N) |,
hydrolyzable N, il water contert , and available potassum (K) , respectively , while it had no dgnificard orrdaions with il
tota K, totd phogphorus (P) , available P, and pH vadue. Totd community conplexity [ostively corraated with community
diverdty, evenness and species richness, while gructura conplexity negetively correlated with community evenness. As two
cormponents of total community conrplexity , sructural conplexity was nore sendtive than diversty to the change of eciesin the
community , which wes not only rdated to community evenness, but a0 to community richness. The relative contribution of
dructurd conplexity and diverdty to totad conplexity would be different for different Sudy area or ecosysems.

Key words: community conplexity ; tota conplexity ; sructurd conplexity ; evenness; community diversty; pecies richness;
environmentd factors; the arid vdley of Minjiang River
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Table 1 Complexity, diversty and evenness in plant community of different dope position, direction and shape
Sop postion Yope shagpe Sope direction
Indices Semi- sunny
Upper Midde Lower nvex Goncave Sraight Shaded unny and semi- shaded
Hi (S) 3.7244 3.7889 3.7646 2.6529 3.8620 3.5747 3.9802 3.6216 3.2840
L(S) 5.6770 5.5613 5.5869 4.2165 5.7703 5.4679 5.8250 4.6442 4.9569
= 0.5492 0.5943 0.5743 0.5579 0.5232 0.5706 0.5814 0.6674 0.5358
M (S) 1.9526 1.7724 1.8223 1.5636 1.9083 1.8932 1.8449 1.0226 1.6728
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