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Abstract; Clonal integration is one of the most important traits of clonal plants. It not only can improve the ability of ramets
to tolerate environmental stress, but also may influence physicochemical properties of the soil around the ramets. To test the
effect of clonal integration on soil properties, we conducted a field experiment in a wetland dominated by Phragmites
australis in the Yellow River Delta in China, with clonal integration and crude oil contamination as the two main factors. We
added 0, 5, or 10 mm thick crude oil per year to circular plots (60 c¢m in diameter) of the P. australis community to

simulate none, moderate, or heavy oil contamination, and kept the rhizome connections between the ramets of P. australis
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inside and outside the plots severed or not, to prevent or allow clonal integration. The experiment started in 2014. In
October 2016, we collected soil samples in the plots and measured soil aggregate composition, pH, electric conductivity,
total carbon, total nitrogen, total phosphorus, and organic carbon. Crude oil contamination significantly increased the
proportion of large macroaggregates ( diameter >2.0 mm) , pH, total nitrogen, and organic carbon in the soil, but decreased
the proportion of soil microaggregates ( diameter: 0.053—0.25 mm) and soil electric conductivity. Clonal integration
significantly decreased soil pH, but increased soil electric conductivity, and nitrogen to phosphorus ratio. There was a
significant interaction effect between clonal integration and oil contamination only on soil electric conductivity. Therefore,
both crude oil contamination and clonal integration can influence physicochemical properties of the soil in wetlands, and the
effect of clonal integration on physicochemical properties of the soil around the ramets may further affect the dominance of

clonal plants.

Key Words: clonal plant; crude oil contamination; physiological integration; rhizomatous plants; Yellow River Delta
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Fig.1 The geographical location of the Yellow River Delta and the research station
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Table 1 Effects of crude oil addition and rhizome severance of Phragmites australis on the aggregate composition of the soil

P R ARRLAR S
A daf Diameter groups of the soil aggregates/mm
Treatment
<0.053 0.053—0.25 0.25—2.0 >2.0
AR 0il(0) 2,30 2.0 10.1 7 2.2 36.7**
VIWi 1B Severance (S) 1,30 0.3™ <0.1™ 0.1 0.8"™
0OXxS 2,30 0.2™ 0.1™ 0.2™ 0.6™

ns P=0.05; * P<0.05; * * P<0.01; * % % P<0.001
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LR JE (TEB, total exchangeable bases, 4l Ca® Na' \Mg% K2 A B H B 7 38 # i ( ECEC, effective cation
exchange capacity) AR A ) X se L AT BE S B0 S Y pH (H B3GR, 4 e H 3 bl A T s
T B BE AT /DN, 3% AT BE SR A TR A 35 R T B AR E M T S B SR AR AR

K2 AHFMAFENEFRREVIEE RS L1 pH EMBSE(EC) M2

Table 2 Effects of crude oil addition and rhizome severance of Phragmites australis on pH and electric conductivity (EC) of the soil

AL Treatment df pH EC

AR 0il(0) 2,30 53* 9.7***
YIWHE L Severance (S) 1,30 18.3%** 351+
0xS 2,30 0.5™ 56"

ns P=0.05; * P<0.05; * * P<0.01; * % % P<0.001

F3 AHBMAE AFRREIVIEERI L2 GFBRELL RN
Table 3 Effects of crude oil addition and rhizome severance of Phragmites australis on soil total carbon ( TC), total nitrogen ( TN) and total

phosphorus ( TP) and their ratios as well as soil organic carbon (SOC)

AEFE Treatment df SoC TC TN TP C/N C/P N/P
A 0il(0) 2,30 49.2%** 1.2m 43" 2.0™ 0.1m™ 0.7 1.8
YIBE UL Severance (S) 1,30 0.7" 1.6™ 2.1 23" 1.4 0.1™ 53"
0xS 2,30 0.9™ 0.9" 0.5™ 0.2 0.6™ 2.7 0.6™

ns P=0.05; * P<0.05; * * P<0.01; * % % P<0.001
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Fig.4 Soil carbon, total nitrogen and total phosphorus and their ratios under different crude oil addition and rhizome severance treatments
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