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Fig.1 Biomass changes of the five submerged vegetation species for each treatment
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Effect of Ammonia Nitrogen Concentration on the Growth of Five

Submerged Vegetation Species
GAO Qi-ying, ZHU Wen-jun, LIU Xiao-bo, LAN Yu-qian, MO Jun-ning, SHEN Wen-gang

(Shenzhen Tech and Eco-Environmental Co. Ltd., Shenzhen 518040,P.R.China)

Abstract: Aquatic plants play an important role in maintaining the health of aquatic ecosystems and sub-
merged plants are the most sensitive to environment stress. Investigation of submerged vegetation toler-
ance to ammonia nitrogen (NH; -N) is necessary for selecting plants to treat water bodies with black, o-
doriferous sediments. This study explored the morphological and physiological changes of five common
submerged plants (Vallisneria natans , Myriophyllum spicatum , Hydrilla verticillata » Ceratophyllum
demersum and Najas minor) under different concentrations of NH; -N and selection of the pioneer species
most appropriate for restoring black, odoriferous water bodies based on tolerance to ammonia. A control
(no added ammonia) and four NH; -N treatments (4, 8, 12 and 16 mg/L.) were set. The experiment las-
ted 15 days (August 23 to September 7, 2017) with 20 plants in each trial, except for Ceratophyllum de-
mersum trials in which 15 plants were used. Plant growth was recorded during the experiment and the wet
weight of each plant was measured before and after the trials. On day 7 and 14, the chlorophyll, soluble
protein and MDA contents of leaves were determined in triplicate for each species. The chlorophyll, soluble
protein and MDA contents of Vallisneria natans decreased at all treatment levels. From day 7 to day 14, at
the four NH/ -N concentrations (4, 8, 12 and 16 mg/L), the respective decreases in leaf content were as
follows: chlorophyll (44%,57%,16% and 39%); insoluble protein (62%,24%,29% and 49%); and
MDA (35%, 7%, 65% and 41%). These values indicate that the Vallisneria natans plants were not irre-
versibly injured. At 4 mg/L NH{ -N, all the Najas minor plants died and the MDA content of Myrio-
phyllum spicatum and Hydrilla verticillata increased significantly (207% and 178%) from day 7 to day
14. Also at 4 mg/L NH, -N, the MDA content of Ceratophyllum demersum decreased by 20% , with no
evident changes in chlorophyll and soluble protein. In the 8 — 16 mg/L NH, -N treatments, plants of all
species died, except for Vallisneria natans. In summary, Ceratophyllum demersum survived at 4 mg/L
NH, -N and Vallisneria natans survived at all treatment levels. Thus, Vallisneria natans is recommended
as the pioneer submerged aquatic vegetation species for restoration of aquatic ecosystems suffering from
black, odorous sediment.

Key words: submerged vegetation; ammonia nitrogen; growth; physiological indices



