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Distribution, Vegetation Structure and Biomass of Submerged Macrophytes in a Small
Agricultural Reservoir, Keumpoong Reservoir, Korea. Kim, Kihwan, Seung-Nam Jin*, Hyungjin
Cho' and Kang-Hyun Cho'* (Han-River Environment Research Center, Gyeonggi-Do 476-
820, Korea; 'Department of Biological Sciences, Inha University, Incheon 402-751, Korea)

Distribution, abundance and biomass of submerged macrophytes were assessed using
a double-headed rake and an echo-sounder in the Keumpoong Reservoir to investigate
the temporal and spatial variations of submerged macrophytes in a small agricultural
reservoir located upstream. Slope steepness and water depth in the littoral zone were
important controlling factors on flora and vegetation structure of submerged macro-
phytes. Biodiversity of submerged macrophytes was increased at a gentle slope of the
littoral zone. The results of DCA (detrended correspondence analysis) showed that
the structure of submerged vegetation depended on the depth of water. Submerged
macrophytes were distributed at the maximum water depth of 2.8 m in the Keumpoong
Reservoir. The area occupied by the submerged macrophytes was estimated at only
6% of the total reservoir area because of the steep slope of the littoral zone and the
large annual water-level fluctuation of 3.5 m. The increase of water level and inflow of
turbid water in the rainy season might reduce the biomass of submerged macrophytes
in the reservoir. It may be concluded that submerged vegetation in the Keumpoong
Reservoir, a small agricultural reservoir located at the upstream, appears to be parti-
cularly susceptible to water level fluctuations and slope steepness of the littoral zone.

Key words : echo-sounder, double-headed rake, slope steepness, water depth, water-
level fluctuation
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Fig. 1. Map showing the study site. The closed circles in-
dicate the sampling sites of submerged macrophy-
tes in the Keumpoong Reservoir.
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Fig. 2. Seasonal change of water level above sea level
(a.s.l.) in the Keumpoong Reservoir (Data from
RAWRIS (2011)).
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Fig. 3. Typical echo intensity signal within a vegetated
area and on an unvegetated bottom.

Table 1. Flora of submerged macrophytes in the Keumpoong Reservoir. Open circle indicates the presence of species at
the sampling site.

Scientific name Korean name Leaf form Site

A B C D E F
Hydrilla verticillata Pabehely Broad o o o o o o
Najas gracillima Az ~mt Narrow ) o le) o o o
Najas marina Bl Rp Ak Broad [e) 0] [0) ) o) e}
Ceratophyllum demersum HojulS Narrow le) o o )
Potamogeton crispus 7= Broad e} e} e} o
Potamogeton pusillus A Narrow e} ¢} o

Potamogeton maackianus A7 Broad o
No. of species 5 3 5 5 7 6
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Ordination biplot derived from the first two axes of detrended correspondence analysis (DCA) of the submerged

vegetation in the Keumpoong Reservoir. (A) species ordination (Cd, Ceratophyllum demersum; Hv, Hydrilla
verticillata; Ng, Najas gracillima; Nm, N. marina; Pc, Potamogeton crispus; Pm, P. maackianus; Pp, P. pusillus).
(B) site ordination (alphabets indicate site names). The angles and lengths of the radiating arrows indicate the
direction and strength of relationships of the variables with the ordination scores (SD, slope degree of the littoral

zone; WD, water depth).
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Fig. 5. Distribution map of submerged macrophytes and
bathymetric chart in the Keumpoong Reservoir. The
shaded area indicates the area occupied by submerg-
ed macrophytes. Numerals on the line indicate
water depth at the full water level.
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Fig. 6. Changes in area (A) and volume (B) occupied or
unoccupied by the submerged macrophytes with the
water depths in the Keumpoong Reservoir. The wa-
ter depth is expressed at the full water level.
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Fig. 7. Biomasses of submerged macropytes with water
depths in the Keumpoong Reservoir in June and
July 2010. The water depth is expressed as a mean
value in June and July.
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Table 2. Maximum biomasses of submerged macrophytes per unit area (mean+SD) and in the whole reservoir with the

water depths in the Keumpoong Reservoir.

Water depth (m)

Biomass per a unit area (g DM m?)

Occupied area (ha) Total biomass (kg DM)

0~05f 7.7+4.4 (n=3) 0.14 11.0
0.5~1.0¢ 34.4+26.7 (N=23) 0.47 162.6
1.0~1.5% 44.6+28.6 (N=28) 0.96 426.9
1.5~2.0° 40.1+26.8 (n=5) 0.94 375.3
2.0~25*% 6.1+4.7 (n=6) 0.44 26.6
25~3.0% 05 (n=1) 0.08 0.4

Total biomass in the whole reservoir 1,002.8

Texpressed as a mean value in June and July, fmeasured in July 2010 and *measured in June 2010.
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