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Abstract; Plant diversity in riparian areas is an important topic in restoration ecology and biodiversity conservation science.
The Aqikesu River in Xinjiang Uygur Autonomous Region, China, a typical inland river in this arid desert region, is the
only river located in the Ebinur Lake Wetland National Nature Reserve and thus plays a crucial role in maintaining balanced
and sustainable development of the local ecosystem. Exploration of plant diversity patterns and influencing mechanisms in
the riparian zone in this desert area provides scientific baseline data related to the conservation of riparian biodiversity and

scientific management of this reserve. However, the patterns of biodiversity and influencing mechanisms in the riparian zone
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along this river remain unclear. This study used four transects established perpendicular to the Agikesu River in north and
south of Dongdagiao Station. The four transects were located 0.1-0.2 km, 0.2-0.4 km, 0.9—1.5 km, and 2—3 km from
the river and named T,, T,,, T, and T,, respectively. Plots were established in each transect based on the appearance
and characteristics of the plant communities, that is 10 m X 10 m for trees, 5 m X 5 m for shrubs, and 1 m X 1 m for herbs.
Specifically, T,, included nine plots (three, four and two for trees, shrubs and herbs, respectively) and 7T, had six plots
(two plots each for trees, shrubs and herbs). T, had eight plots (two plots each for trees and herbs, and four for shrubs) .
T,, had eight plots (two plots for trees and three plots each for shrubs and herbs). Geographic data were recorded in each
plot; abundance, height, and diameter at breast height of trees were surveyed and recorded along with the abundance of
shrubs and herbs. Soil samples were collected in each plot and soil water content (SWC) , total salt (TS) , pH, soil organic
matter (SOM ), and soil phosphorus (P) were measured in the lab. First, based on field and experimental data, the
intrinsic and a diversity indices of T, 5 and T transects were all higher than those of T, and T, transects. Secondly, T

transects exhibited the lowest diversity; the Cody and Wilson index of T, was significantly lower than in other transects (P
<0.05), and the Jaccard and Sgrenson indices of T, were 51gn1flcantly higher than that of other transects (P < 0.05).
Compared with T,,, the T, transects had greatly reduced herbaceous flora, SWC, TS, and soil organic matter, which
indicated the transitional nature of the community. Therefore, the T, transect could function as a reference for determining

the width of the riparian zone. Third, as distance from the river increases as one proceeds from 7, to T,,, the effects and

09
influence of soil conditions on plant diversity gradually become simpler. In the nearest distance away from the river (7,,),
plant diversity is constrained by poor nutrition (low carbon/ phosphorus ratio (C/P) and low SOM) , high soil moisture,
and high salt content. Farther from the river in the T, and T, area, only soil P and SWC were observed to gradually and
prominently affect plant diversity more and more as drought stress increases with distance from the river. Fourth, based on
plant diversity traits of 7, ; and T}, the highest plant diversity occurs when soil conditions in the study area have a an SWC
between 7.0% and 7.5% , soil C/P between 26.1 and 30.2, and soil salt content of less than 1.0%. Finally, specific
suggestions for determining the appropriate width of riparian and buffer zones and suggestions for riparian zone management ,

vegetation resource protection, and ecosystem restoration were proposed to provide a theoretical and scientific basis for

effective biodiversity maintenance, resource management, and habitat damage mitigation in riparian zones.
Key Words: desert; riparian zone; intrinsic diversity; o diversity; 8 diversity; path analysis
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Table 1 Soil properties (0—15 cm) and elevation of each transect

Eif FEHF Transect

Index Ty, Tos T s T,
+HEK 58 B Soil water content/% 17.55% 7.82" 7.50" 7.01°
42k Total salt/% 1.12 0.56 0.89 0.54
pH {1 pH value 8.67 8.73 8.69 8.42
FHEAH ML Soil organic matter/ % 2.33° 1.02" .51 1.98%
+ 3% 41 Phosphorus/ ( g/kg) 0.33 0.37 0.35 0.39
WA C/P ratio 44.37° 15.77° 26.07% 30.16%
13K Elevation/m 281.67 268.50 266.13 296.50

[) —FE bR AN [6) R R R AR 18] 22 5 .3, To b RIJE i 35 22 5+ ( P<0.05) .
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Fig.2 Plant life form proportion of each transect
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Fig.3 Right tail-sum diversity curve of each transect
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Table 2 o and B diversity indices differences of eachtransect

AR R FEHF Transect
Diversity Index To, Ty, T, Tso
o ZRE Shannon-Wiener 1.05% 0.71 117 1.22¢
aDiversity Simpson 0.52% 0.39" 0.59* 0.59*
a 1.36% 0.81" 1.68° 1.59®
Pielou 0.63* 0.50" 0.68* 0.68"
Margalef .02 0.64" 1.18° 1.19°
B M Cody 3.00% 1.80" 4.00* 3.57%
BDiversity Wilson 0.52% 0.36" 0.67¢ 0.48
Jaccard 0.33% 0.50* 0.21" 0.39*
Sgrenson 0.48% 0.64* 0.33" 0.52%

FRIL TR E P<0.1 KTATE S

B ZHEVER Cody FEEUFN Wilson $5 80U WEFR 356/ AR BB FE R i R AR R 20 ) 28 T W Rk
ICREA P BhE , HEar ] 22 57 3 (P<0.05) Hr T, 5 T W1 22 585K, A B YT g 38 o, 40 7 ) B o
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SEkEIETH(FR 2) o Jaccard FEEURT Sgrenson $5 EERAEAS [RIRE TS / AL B2 W AP ARAUME: , T, , Py RIRE RL 0 i 3 v T
AR (P<0.05) , T, i fiK, B ZHEMERY LR FFAE AT REVAHA | T, FEAHT & 32 I VS RS2 ( HbF 7K ) B9 2y, i
T, s O P AN AZ ] 5 0] 1) DX 8, AR Rl A8 AR, DR I b AR AL B AT
2.3 SUMAEY 2R N R A AR

RAET 53 2R R AL, X 5 A o ZREPEREGHEAT U T LSRG HUE B (3R 3) SR —
Z1(FFIE(EH 3.94) I DTHERFEIR 78.79% , 545 ZAEPEFFAE [n] £ 25 A I 25 AH OC ( P<0.01)  FHOCHEm , R IL E
R EZHEME R . Do ZHEMIEESE —F e 21 MR, 6 A~ -3 8 ME4dE (B SWC . TS . pH |
SOM P 1 C/P) >k B A8t il ik 7% 25 ] H 43 A1 ff o 52 ) Z2 A6 P 158 X 7 (P<0.05) IR it Him A &
B RMEE AR R BUR TSR R AL, 40 AT e A B % 22 4 1 %) B 4 R T 4 52, DA S DA 45 B B9 4R R /I
(F4),

R3 SHEEHERS N

Table 3 Principal component analysis of diversity indices

WH FEIEE P[] & Eigenvector

ltem Eigenvalue  Shannon-Wiener ~ Simpson Margalef @ Pielou
5 — F A4 Firstprincipal component 3.94(78.79%) 0.50 0.48 0.45 0.44 0.35
HH 2 $ Correlation coefficient (P<0.0001) 0.98 0.95 0.89 0.88 " 0.70

R4 BEHFSHEZWEZNBESN

Table 4 Path analysis of influence factors of diversity in each transect

lj‘zﬁiﬁﬂ? i‘rs HHERH IF] 3238 7% % 8 Indirect coefficient WIRE

To, Direct coefficient SWC c/P TS pH SOM Decision coefficien
SWC 143" — 0.48 0.65 0.38 -0.39 -1.15
c/P 274" -0.25 — 0.31 -0.62 -2.05 -6.79

7S 1.92* -0.49 0.44 — -1.83 -0.63 -5.98

pH 233" 0.23 0.72 1.51 — -0.67 -2.95
SOM -2.18" -0.26 2.58 0.56 -0.72 — -4.66
Tos pH p

pH 1.34* — -1.53 — — — -2.30

P 1.82* -1.13 — — — — -0.79
Tys TS P pH

TS -0.63 — 0.83 0.01 — — -0.66

P 0.97 -0.54 — -0.01 — — -0.13

pH 0.13 -0.03 -0.08 — — — -0.01
T3, SWC P
SWC 0.66 " — -0.01 — — — 0.42

P 0.20 -0.02 — — — — 0.04

xx P<0.01, * P<0.05, FRIZ% 5 P<0.1

AR TR (R 4) W T, A0 Z R LI R A SWC . C/P TS .pH I SOM, H 4% [F % 8] 3¢ H. 5%
Wi AR IR 2 5 4% IR R REME B AR N €/ P>pH>SOMSTS>SWC , [8]4%4F ] =24 SOM—C/P 1 pH—TS
NOH R ) i (AR > 1), el AR R 2 B sl ok T H AR B 2% R 3R S HAE B2 X A ) 2+
PERVE AL ) 2 B8, oS 2R B (e W) AT %0 C/P TS F1 SOM J&: 5 i iZ e i ) 2 e T BN &K
pH Fl SWC AR ER ; R UL, LIRAUE TR TR0 50 T, AW AR T2 1 SWC XAy
AR EE BRI

P 5 pH B EIEMW T, MW 2R 1R R  pH—P 38 T P—pH, H pH—P B/ IR T H B %
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