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Spatial distribution pattern and intraspecific competition of Populus euphratica

riparian forests under different water gradients
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Abstract; Euphrates Poplar ( Populus euphratica Oliv.) is a construction deciduous tree species in desert riparian forest and
plays a vital role in ecological protection and sustainable floodplain management in arid regions. During a long period of
time, the population growth structure has changed under the extreme drought environment under the water resources stress in
the lower reaches of the Tarim River, and the forest stands spatial structure change is one of the obvious manifestations.
Under the background of ecological water conveyance projects in this region over the past 20 years, it is necessary to find
out the forest structure changes at present stage. Therefore, systematic study of the adaptability of P. euphratica population
spatial distribution pattern and intraspecific competition under different water gradient conditions need to perform, which

can deepen the understanding of the riparian forest adaptation mechanism to arid environment. In the present study, to
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investigate the intraspecies competition dynamics and spatial distribution patterns of P. euphratica under different water
gradient conditions, three transects were selected at the Arghan area in the lower reaches of the Tarim River, NW China.
Each transect was divided three research sites according to the water gradient. The results showed that; 1) the optimum
competition range of P. euphratica in the lower Tarim River was 10 m; 2) The competition index and diameter at breast
height (DBH) obtained the power function model (P<0.001). The competition index of P. euphratica decreased with the
increase of the DBH, the competition index of the target tree gradually stabilized and remained at a low level, when the
diameter at breast height of the target tree reached 20 ¢cm or more; 3) The competition index of P. euphratica stands
decreased with the decrease of the water gradient; 4) In the lower reaches of the Tarim River, the spatial distribution
pattern of P. euphratica was mainly aggregated pattern, and with the increase of spatial scale, the distribution pattern
gradually tended to random pattern; 5) With the decrease of water gradient, the spatial pattern of P. euphratica gradually
changed from the aggregated to random distribution pattern. Water was the main factor determining the spatial distribution
and structure of desert vegetation in extreme arid zones; In P. euphratica stand management, the relationship between
interspecific competition, the spatial pattern and water gradient should be fully considered to provide an important scientific

basis for the conservation and regeneration of the riparian forests in the lower reaches of the Tarim River.

Key Words: Populus euphratica ; water gradient; competition index; point pattern analysis; Tarim River
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Fig.1 Study area and sample plot layout
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Table 1 Soil salt and water content of sampling sites

s FEJy FHEE LR Soil salt content /(g/kg) + 35K Soil water content/%
Site
(100mx100m) 0—30cm 30—60cm 60—90cm  90—120cm 0—30cm 30—60cm 60—90cm 90—120cm

Transect

Al 2.48+0.18¢  2.34x0.12¢  2.18+0.07b  1.4+0.15b 7.42+0.1a  14.14+0.34a 23.38+0.3b  29.95+0.22a
A A2 4.41+0.18a  2.48+0.24bc 1.73+0.15¢  1.23x0.12b  6.25+0.07b 12.16+0.26b 24.43+0.26a 27.23+0.37b
A3 1.58+0.05d 0.71+0.04d 0.49+0.04e  0.21+£0.04d 2.35+0.06f 6.61+0.37¢  9.27+0.43¢ 10.07+0.52f
B1 2.31£0.27¢  0.73x0.1d 0.56+£0.07de 0.76+0.18¢  5.21+0.14d  9.21+0.52¢ 13.64+0.49¢ 14.48+0.28d
B B2 4.59+0.3a 2.69+0.17ab 1.69+0.14¢c  1.47+0.13b  3.80+0.14e  8.68+0.03¢c 11.79+0.03d 12.72+0.03¢
B3 1.48+£0.35d  0.82+0.19d  0.8+0.12d 1.77£0.23a  1.37+0.04h  5.38+0.26f  7.47+0.17f 9.49+0.39f
Cl 3.11+0.22b  2.76+£0.29ab 2.59+0.39a  1.73+0.18a  6.03+0.04c 11.61+0.38b 23.58+0.33b 23.19+0.5¢
C Cc2 1.75£0.19d  0.77+0.12d  0.68+0.16de 0.22+0.04d 2.51+0.18f  7.28+0.62d 11.76+0.52d 12.29+0.51e
c3 3.29+0.27b  2.86+£0.09a 2.59+0.23a  1.95+0.16a 1.57+0.02g 2.53+0.13g  7.55+0.21f 8.00+0.12g

A B C ORI 3 48077, Al—A3 FnFEaT A H7EBITIE 50m ,250m 450m BEESAb 3 AFEJT s BI—B3 FRFERF B I FE B [ 50m
250m 450m BB AL 3 MRETT s C1—C3 RnAEa C 76 B I8 S0m . 250m 450m M g4k 3 MEJT s ARG TR 25 7 3 (P<0.05)
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Fig.2 Relationship between competition index and sample circle radius of P. euphratica object trees in each plots of different transects

312 ZESRESHIRAISCR

U 2, SR L 3 Z AR NS R RE DT WA I A 5 B A i RO G A A B, A A 5 B A R R T
RRZR, BRI g fb /N, Hosa SR8 0By | 52 2 958 4 O BOR . 7EREDT A3 345 50 S 45 205 g Ae A
KA, BA B F R FEHARRETT v JCHOR RR MR T, HAHSC MR 2k 31 1 220K F

£2 THIEH 10m SHMERAXESHF

Table 2 Correlation coefficients between competition index (sample circle 10m) and DBH

a2t 7 AR LEESES p
Transect Site( 100mx 100m ) Number of trees Correlation coefficient

Al 97 -0.640"" P<0.001

A A2 63 -0.267" P<0.05
A3 19 -0.455 P=0.05
B1 130 -0.650"" P<0.001

B B2 99 -0.517"" P<0.001
B3 42 -0.575"" P<0.001
Cl 129 -0.489"" P<0.001

C Cc2 60 -0.547"" P<0.001
C3 40 -0.350" P<0.05
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Fig.3 Scatter of competition index of object trees and its DBH
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Fig.4 Bar graph of water gradient and competition index
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Fig.5 Spatial patterns of P. euphratica
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