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Sediment accretion and drought promote the growth of Phalaris arundinacea L. in Carex
thunbergii Steud. population, in wetlands of lower reaches of the Yangtze River*
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Abstract: In floodplain wetlands, sediment accretion and drought often occur simultaneously, and both can influence plant growth and
distribution. However, their interactive effects are not well understood. In this study, we examined the growth responses of Phalaris
arundinacea L. to different water levels (0 cm, =20 c¢m, and —40 cm) and sediment burial depths (0 cm, 3 cm, and 6 cm) in mixed
communities dominated by Carex thunbergii Steud. at Lake Shengjin wetland, lower reaches of the Yangtze River. The planting ratio was
one P, arundinacea individual to 25 C. thunbergii individuals. Under heavy sediment burial (6 cm), lowering the water level from 0 cm to
—20 cm significantly increased the biomass, plant height, and root length of P. arundinacea(P< 0.05), but significantly reduced the plant
height of C. thunbergii(P< 0.05). This suggests that moderate drought promotes the growth of P. arundinacea under heavy sediment burial.
At the moderate water deficit level (—20 cm), increasing sediment burial depth from 0 cm to 6 cm significantly increased the aboveground
biomass of P. arundinacea(P< 0.05) and decreased the belowground biomass of C. thunbergii(P< 0.05). In addition, the combination of
moderate drought and heavy sediment burial significantly increased the proportion of P. arundinacea aboveground biomass in the total
aboveground biomass of the two species (P< 0.05). These results indicate that the combined effects of moderate drought and heavy
sediment deposition promote the growth of P. arundinacea in C. thunbergii-dominated wetland communities. Wetland management
practices, such as water level regulation and sediment control, can help maintain the vegetation structure and ecological functions of

floodplain wetlands, especially in the lower reaches of the Yangtze River.
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. SLIRWET 3ANTRAE: EETR (40 cm/KAD « FEFRE (20 em KD MILEFRE (0 em /K
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cm /KAZREE AR B3 & T HAh K (B 1A). 7E-40 cm AKAZZ6AE TR, 3 em VEVP IR FR FIBE B8 3 |
EMERZEEGT 6 cm BIWPIWFRMET . £-20em /KA T, FELEM FAYELE 6 cm RIPIRET B3 FF(K
(& 1D).
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P b b AR B L) 32 BRI BB I (P<<0.01, £ 1). BERIEAEYE HEEEHE LS4y
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BEL(P<0.01, * 1). 7E-40 cm /KALFN 0 cm JeybIRARALIE T, FE L& A4 E SRR+ LB LAY
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Tab.1 Summary of the GLMM (y*-values) results for the effects of water level and sediment burial depth on total biomass, aboveground
biomass, belowground biomass, plant height, root length, specific leaf area, and specific root length of P. arundinacea and C. thunbergii,
as well as on the proportions of total, aboveground, and belowground biomass of P. arundinacea and C. thunbergii relative to the

combined biomass (total, aboveground, and belowground) of P. arundinacea + C. thunbergii

BE¥E Phalaris arundinacea P L Carex thunbergii

KELW)  RIPIRFA(S) WS KBLW) — VRIPIRFAES) W xS
MAEYE 26.9837*** 23633 12.5283* 0.0120 9.3003** 8.8379
AR 28.0313%*% 8.7708* 16.1673%* 26342 13.3414%*  6.5607
WY E 8.0493* 1.1721 55274 0.3668 6.5775% 11.33604*
Rk o B 24.7100%** 53085 10.6808*  48.7765*** §.1994* 12.2357*
K 6.5365%  0.2434 41543 42.8217%%* 1.9650 6.7828
ERI:SIS 3.8265 3.3957 0.1908  28.4149%*  7.4041%* 4.4388
Fm AR 1.9260 3.2487 15603  7.7571*%  5.7472 16.6594%*
Ho b AR R S EE R RE A A Y L 14.5900%** 15.1766*** 3.1265  0.6430 2.1966 10.0894*
MR A R R R A AR L 9.8165**  0.0236 54835  83743*  0.0783 8.1730
SA R AR L B AR L) 12.7414%*  4.8669 4.9915 10.5713%%  3.4206 7.6008

**kP <0.001; **P<0.01; *P <0.05
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Fig.1 Biomass accumulation of P arundinacea and C. thunbergii at three burial depths and three water levels
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Fig.2 Aboveground biomass, belowground biomass, and total biomass of P. arundinacea and C. thunbergii relative to the combined

aboveground, belowground, and total biomass of P. arundinacea + C. thunbergii at three burial depths and three water levels
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Fig.3 Ramet height and root length of P. arundinacea (A-B) and C. thunbergii (C-D) growing at three water levels and three sediment
burial depths
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R LEI RN SZ YR VIR AR E I (P>0.05, & 1; Bl 4B). B L& R LG TS KA1 B2 5,
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Fig.4 Specific root length and specific leaf area of P. arundinacea (A-B) and C. thunbergii (C-D) growing at three water levels and three
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