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Ecological Characteristics of Submerged Macrophyte Ruppia
maritima and Its Response to Environmental Changes
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Abstract Ruppia maritimeisan important elementary producer in the inshore ecosystem. Under-
standing its ecological characteristicsis significant to restoring the degenerated and polluted coastal
wetland ecosystems. We integrated a research on R. maritime to review and discuss its ecological
characteristics from the following aspects: niche and adaptation with extreme environmental factors;
propagation strategy in resource alocation; nutrition metabolism and impact on the biogeochemistry
process; the reason of R. maritima declines in population; and application to environmental
restoration. The organism’s response to the environment changes greatly, and research into R. mari-

time has potential application in environmental engineering of water restoration.
Key words Ruppia maritime, niche, salt-tolerance, propagation strategy, nutrient metabolism,
growth-limiting factors, restoration
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Tablel Chemica characteristics of natural water inhabited and bottom sediments by Ruppia maritime
( ) ( )

pH 6.0-10.4 (Joaneng, 1965;Verhoeven, 1979) 3.1-8.8(Flowers, 1934; Wilkinson, 1970)
CO; 0.0-12.0 mg-L~* (Chamberlain, 1960)
Total N 0.6-14.0 mg-L~* (Davis, 1978) 1.8-4.7 mg-g~* (Neel et al., 1973)
NO,-N 0.0-0.17 mg-L~* (Neel et al.,1973)
NOs-N 0.0-7.1 mg-L~! (Thursby, 1984b) 0.022-1.1 mg-L~! (Conover and Gough, 1966)
P dissolved  0.0-1 200 mg-L~* (Robarts, 1976) 13.2-20.5 mg-kg~*(Neel et al., 1973)
PO,-P 0.06-4.94 mg-L~! (Orth,1982; vanVierssen, 1982b) 0.03-300 ng-L~*(Conover and Gough, 1966)
K 6.0-2 300 mg-L~! (Haag and Noton, 1981b ) 32-611 mg-L?
Total P 270-320 mg-kg™* (Neel et al., 1973)

*Reference: 8-U.S. Geol. Surv., unpubl. data., Eastern Stump Lake, Nelson County, North Dakota, May-October

1976-1979.
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versity of Georgia, Athens.

(Pulich, 1989) Pulich(1989)
(Halodule
wrightii) ,

(van Vierssen, 1982b; Pulich, 1989)
Lukatich (1987)

1g
0.96% Thursby (1984)
2.5% 3.0%,
0.25% 0.35% Verhoeven (1979)
. van Vierssen
(1982h) Na Ca Mg Fe
10%
17.47%, 15.8%,
11.5% 1g
13.4 151 kJ (Paulus, 1982) Walsh



2006

103

2

Table2 Elemental composition of whole plants or aboveground vegetation of Ruppia maritima

K % 0.85-4.59 Walsh and Grow, 1972; van Vierssen, 1982b
Ca % 0.28-2.45 Verhoeven, 1979; van Vierssen, 1982b
Na % 0.35-3.38 Verhoeven, 1979; van Vierssen,1982b
Mg % 0.44-1.27 Walsh and Grow, 1972; Getsinger, 1982
Fe % 0.04-0.18 Walsh and Grow, 1972; van Vierssen, 1982b
Mn % 0.002-0.62 Walsh and Grow, 1972; van Vierssen, 1982b
Cu ng-g~1.DW? 7.3 6.1 Michael and Lewis, 2004
Zn ng-g~1.DW? 10.0-30.0, 36.9 Walsh and Grow, 1972; Michael, 2004
Ni ng-g~1.DW? 217 1.7 Michael and Lewis, 2004
N % 1.37-2.94 van Vierssen, 1982b; Twilley, 1986
P % 0.12-1.02 Getsinger, 1982; van Vierssen, 1982b
C % 32.7 Twilley et al., 1986
Ba ng-g* 9.1
B ng-g* 265.1
Al % 0.64
Cd ng-g~1.DW? 0.5 0.4 Michael and Lewis, 2004
Co ng-g~1.DW? 34.6
Cr ng-g* 2.6 4.8 Michael and Lewis, 2004
S ng-g~1.DW? 80.16
S ng-g~1.DW? 200 Schuler et al., 1990
As ng-g~1.DW? 6.0 Michael and Lewis, 2004
Hg ng-g~1.DW? 21.0 Michael and Lewis, 2004
Grow(1972) ,
186 17.8kJ.g-.DW*
21.9%
23.2%

20.0%, 27.0% 63.6%

2

Guo, 2002, Jensen et al., 2004)

(Wuand
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widgeongrass in brackish impoundments. M.S.thesis, Uni-
versity of Georgia, Athens.
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