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Species composition, community structure, and floristic
characteristics of desert riparian forest community
along the mainstream of Tarim River
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Abstract: Desert. riparian forest is a typical temperate deciduous broad-leaved secondary
forest and is mainly distributed in the Tarim Basin. To better understand the mechanisms of
community dynamics and species coexistence of this forest type, six 1-hm?® plots were
established and divided into 150 subplots. We analyzed species composition ( e.g.,
importance value, abundance), community structure (e.g., vertical structure, size-class
structure ) , spatial distribution of woody plants, and floristic composition. Results indicated that
community structure of the desert riparian forest was simple and species diversity was low,
with 16 species, belonging to 15 genera and 12 families identified. Salicaceae had the highest
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importance value (28.97%) and was the dominant family in the community. When the
sampling area was larger than 0.04 hm?®, 87.5% of species were counted. Rare and occasional
species accounted for 12.5% of all species, respectively. Floristic composition was poor, with
single species, although ancient
Mediterranean components also occupied an important position, with typical temperate flora.
We counted 2497 living free-standing trees in the plots. Species abundance, basal area, and
importance values showed that Populus pruinosa was the obviously dominant species. The
number of families, genera, and species decreased with increasing height class, and the
vertical structure was composed of canopy, shrub, and herb layers, indicating apparent
vertical stratification in this forest. The average DBH of all trees was 15.57 cm;=and DBH size
and height classes showed skewed normal distributions, with few individuals with a height
lower than 2 m, indicating weak regeneration across the community. The DBH structures of P.
pruinosa and P. euphratica generally were unimodal; in particular, P. euphratica lacked small
DBH trees and P. pruinosa had extremely high mortality during development from seedling to
young tree, thus suggesting declining populations for these two <species. The spatial
distribution patterns of the two dominant species were clustered and varied with diameter in
different habitats. In addition, the two dominant species were spatially mutually exclusive and
occupied different habitats, suggesting that interspécific. competition and habitat heterogeneity
may be responsible for the species coexistence and-spatial distribution of dominant species.

Key words: Desert riparian forest; Community structure; Floristic composition; Species diver-

genus, and temperate components being dominant,
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Table 1 Families with importance values = 3 in desert riparian forest community

B AHXS 21 AEXT 55 B AHX 2% g AHX 591 g AHX w5 HEE(%)

Family g{.elati\_/e Relative Relative Relative Relative Importance
iversity coverage density frequency height value
iRl Salicaceae 12.500 59.050 0.2480 25.296 47.750 28.97
AARL  Gramineae 18.750 24.270 55.6620 38.188 2.779 27.93
# Ft  Chenopodiaceae 6.250 7.740 42.5980 7.854 1.081 13.10
BEMIRL  Tamaricaceae 6.250 7.318 0.0310 13.049 10.867 7.50
= #  Leguminosae 6.250 0.888 0.1770 5.596 9.443 4.47
EHEAE Ranunculaceae 6.250 0.151 0.0020 0.455 11.841 3.74
% #  Compositae 12.500 0.359 1.1960 1.906 1.640 3.52
#i #  Solanaceae 6.250 0.213 0.0510 6.260 2.982 3.15
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Table 2 Eigenvalues of species with importance value = 1 in desert riparian forest plots

4 X RS AHXSRERE AP AR EEME B
Species Relative  Relative  Relative  Relative Importance Vertical
density coverage frequency  height value structure
WKA%  Populus pruinosa Schrenk 0.230 50.885 24,952  31.774 26.96 AR
Wt Populus euphratica Oliv. 0.017 8.166 3.343  29.859 10.35 Tree layer
ZHAFEM Tamarix ramosissima Ldb. 0.177 7.318  13.687 7.014 7.05 A
R4H|  Halimodendron halodendron (Pall.) Vass 0.031 0.888 6.848 6.094 3.47 Sh{r%b Iazyer

MEMIA  Lycium ruthenicum Murr.
FKITERLE  Clematis orientalis L.

73 Phragmites australis (Cav.) Trin. ex Steud.
WikiBi% Suaeda rigida Kung et G. L. Chu.
/NEEE Aeluropus pungens (M. Bieb.) C. Koch.

ZEB T3¢ Calamagrostis pseudophragmites (Hall. f.) Koel.
WM iE 4L Inula salicina L.

0.002 0.151 0.478 7.642 2.07

50.922
42.598 7.740 7.163 0.698 14.55
4.116 2.399 5.999 0.310 3.21
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Table 3 Species diversity of community in desert riparian forest plots

vk F R M, SRR H ZHMERE D YIS e E SRS C
Laver Margalef richness ~ Shannon-Weiner ~ Simpson diversity ~ Pielou evenness Simpson dominance
4 index diversity index index index index
F*ARJE  Tree layer 0.0831 0.5881 0.9166 0.2121 0.0834
H#EARJZ  Shrub layer 0.1662 0.3871 0.9934 0.1396 0.0066
JZ [ Interlayer 0.1662 0.1669 0.9994 0.0602 0.0006
HRZE  Herb layer 0.5817 0.9333 0.9202 0.3366 0.0798
BE 9% Community 1.2466 2.0754 0.8296 0.7485 0.1704
3.2 BEERLM FH4FE 5.0 ~ 93.0 cm Al1.8 ~10.0 cm, Ff
3.2.1 EHZM MU ARSI 341 Bk, IRCHIEE 86.0'em, fR/IM

FEHD RIS S50 2 UCE T, BEE PR, R R
AR I e s vk b (R 3) o, #EEE O ) L
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Fig. 3 Composition of family, genus, and species
at different height classes in survey plots
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Diameter at breast height ( DBH) of trees was divided |nto 14 size classes; ive., 1lem < DBH <4 cm, 4 cm < DBH <8 cm, and
so on, with intervals of 4 cm for each size class, with DBH = 52 cm-attributed to the fourteenth level, shown as 4, 8, 12, 16, 20,
24,28, 32, 36, 40, 44, 48, 52, and 56 on figure A, B and C. Tree height (.TH) was divided into seven height classes, with inter-
vals of 2 m for each height class and TH = 12 m being the seventh level, shown as 2, 4, 6, 8, 10, 12, and 14 on figure D.
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Fig. 4 Size- and height-class distributions of dominant species in desert riparian forest plots
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Fig. 5 Spatial distribution of two dominant species at three-DBH classes in desert riparian forest plots
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Fig. 6 Spatial distribution (A-G) and association (H) of two dominant species in the desert riparian forest plots
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Table 4 Areal-type of families, genera, and species in desert riparian forest community

SYATIX 2 # " il 1
Areal type Family Genus Species Imp&rtggggigslue
1. {54 Cosmopolitan 8(66.67%)  4(26.67%) 1(6.25%) 20.36
2. A Pantropic 1(8.33%) 1(6.67%) - -
4. IHH RG34 Old world tropics - 1(6.67%) - -
MAER S Element of Tropics (2 ~ 4) 1(8.33%) 2(13.33%) - -
8. JLiHF 343 North Temperate 1(8.33%) 4(26.67%)  3(18.75%) 5.90
- VE A T sk VE A 4
8-4. é[;ﬁ:;?i:gf;?iﬁite:orth Temperate and 1(8.33%) 1(6.67%) _ _
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10-1. St P X PR AL RT3 A Medit., W. Asia and B B 1(Bi25%) B
E. Asia disjuncted
B Element of Temperate (8 ~ 10) 3(25.0%) 7(46.67%) 9(56.25%) 27.51
12, Wiy X PEI B4 Medit., W. to C. Asia - 2(13.33%) 3(18.75%) 35.25
HH RS Element of Tethys(12) - 2(13.33%) 3(18.75%) 35.25
13. PS4 C. Asia - = 1(6.25%) 1.86
15 EHEAH /24 Endemic to China - - 2(12.5%) 15.02
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