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Effects of clonal integration of Phragmites australis on the composition and

biomass of soil microbial communities in a wetland contaminated by crude oil
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Sciences, Yantai 264003, China

Abstract: Connected asexual individuals (ramets) of clonal plants can transport and share resources such as water,
nutrients,, and photosynthates. Such clonal integration can enhance the capacity of ramets to tolerate environmental stresses,
and thus may further affect the composition and biomass of soil microbial communities around the ramets. Although a large
number of studies have examined the effects of clonal integration on the capacities of clonal plants to withstand stresses, very
few have tested its influence on soil microbial communities. In a Phragmites australis wetland in the Yellow River Delta in
China, we added 0, 5, and 10 mm crude oil per year to circular plots of 60 ¢m in diameter. In half of the plots, we severed

the rhizome connections between the ramets of P. australis inside and outside the plots to prevent clonal integration, whereas

BEETE : HRE QAR IEEH (31570413)
Wo#s H #1:2016- 12- 16 W 4%t R B 53 :2017-07-04
* MIRVEH Corresponding author.E-mail ; feihaiyu@ bjfu.edu.cn

http ://www.ecologica.cn



216 A E = 38 G

the rhizome connections were kept intact in the other half to allow integration. The experiment lasted for two years from 2014
to 2015. We sampled soil in each plot in August, and measured the phospholipid fatty acids (PLFAs) of soil microbes and
the carbon and nitrogen concentrations of the soil microbial biomass. Sampling time had a significant effect on total soil
microbial PLFAs, carbon, and nitrogen, and these three variables were all higher in 2015 than in 2014. Crude oil addition
significantly increased total PLFAs of soil microbes in 2015, but had little effect in 2014. Furthermore, crude oil addition
resulted in a decrease in soil microbial carbon and nitrogen in 2014, but an increase in 2015. Clonal integration had no
significant effect on soil microbial PLFAs, carbon, or nitrogen in either 2014 or 2015. Total soil microbial PLFAs. were
significantly positively related to soil microbial carbon and nitrogen. Therefore, crude oil contamination in wetlands can

significantly affect the dynamics of soil microbes, whereas physiological integration of clonal plants may not.
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Table 1 Effects of oil addition, rhizome severance and sampling time on soil microbial PLFAs
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Table 2 Effects of oil addition, rhizome severance and sampling time on soil microbial carbon (SMC) and nitrogen ( SMN)
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IKAY FIFE4Y AT LA E— 4518 3 7K 7 850 FE (hydraulic redistribution ) #40 Fk B BRI HAR PR 388 Y Rt
AT DAHEI , o B 5 Xo) 8 A2 a8 o3 i 2B A X R R FH AT BEFE— 205 e JHC ] (] Bk A= Wy s Ry s A R 2
Yrig, SR, FRAT AN, R4S v bR G o B PR T A AT G i R S R AR K CREFREURE ), HIE AR
R0 IR Y S Mg R O, L ARSI A SRR S R A B, R s R
YRR R HEAE HIEA — e g it — 20 52w R B . SR, A3 WF o % B, 0 ) 25 e [ A ) T Il
( Glechoma longituba ) 43 PR Z 0] 1) SEREHE 5 Wk 25 B2 5 1 4308 B 20 MRAR B v ) F02E 0 4% 25 F PLEAY, i
I PLFA S B AT A TPE B - 8 0 b RN Al AL R 45 ) Ik 1 38 A R4 AR 3R b4, 5g e
Arid ik AR - RGO W v A A A R AR PR AR FR 2 W R T S MO RS R 0 P Bk
FERES

BT TR X IR E WAV A5 A A ) TG S e i AT BRI A8 A A AR RN A S
TR AN E Y AR R A SR AL T BT OB PR A AE R (E T B A T R BT B O A TS e i
T A Y A R A G B i DRI X AR U s S A R A T S A P AR R T
K HE A SREE T R A ] BE5 1 A R S 5 st o 2 TR A 9 o A e e R
BEMT M Lo P, SRR A AR 5 T 2 A 5 e AR 5 3 i A AT B o R
53 BTG S AV AE ) DTV S 2 A s e AR TG A i Rl R e A R AR IR 75 A AL AR 2R R 7 A
HE R 53 A A5 AT S 2B RN 575 =, A S0 T A ) 4 R A S AR s 338 ( B 32 A 0 A 2R 3 B s
FEYIEE A2 A v IR S ) IR R AR A ek 1 X 24 WA RS N BELIE R 3 S E A% 3 om JRE
0—20 cm MY LAFIR G AL, R BOCRERE A IR0 8 H 55 .

25 E PR s Gy ] LR 2 5 e IR YR A R AN AR ) TR R S R R Gt IR IR 1Y)
BN HIFFAREZE . T PLFA (A 3850 E I REVE 09 BRI, B8 45 22 %) PLFA RSt A BR ., f
AR SEEG AN R PLFA B 8 22 A difd A9 PLFA B 1) 50% A 47, RGN —25 2% R e X6 S 56 1k
AT URSL A0 PR A% LA 1] e 38 0 1) ikt 050 3 e R R 5 X A TS Qe 55 1 P B AR B - S A W B
TEEER S AT, A A B A i 15 Yo AR S R ST RE PR M 3R A0 A= 18 2 H AR SRRl 224K P
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