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Assessment of Water Quality Impact of Submerged Lakeside Macrophyte
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Abstract

In summer and early autumn, eutrophication occurs occasionally in many reservoirs
Lakeside macrophyte which is one of internal pollutants effects on water quality when it is
submerged during water surface is rising after rainy season. This study include examination of

pollutant load, species of plant, community structure and productivity of macrophyte in unit

area at lakeside. The result of this research will be used as a guideline of water quality
management on reservoir through assessing water quality effect of submerged plant. The areal
distribution, composition of species and submerged area of macrophyte changes according to
rainfall pattern every year, so it is difficult to calculate nutrient load annually from submerged
macrophyte. In this study, the nutrient load from submerged macrophyte assess from
Daecheong and Juam reservoir in 2001. TN and TP load of submerged macrophyte shows
0.043% and 0.069%, respectively, of annual discharge load on Daecheong watershed. At lake
Juam, TN and TP shows 0.64% and 1.28% load, respectively. The reason that nutrient load of
lake Juam is greater than that of lake Daecheong is that macrophyte distribution area of lake
Juam is 5 times greater than that of lake Daecheong. Total nutrient load of lake Daecheong is 3

times greater than that of lake Juam,
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Table 1. Sampled species of lakeside macrophyte

Species
Phragmites australis, Rumex crispus, Alix gracilistyla, Pbragmites japonica, Persicaria
Dead body macrophyte .
hydropiper
o Bidens tripartita, Phragmites australis, Rumex crispus, Phragmites japonica, Persicaria
Living body macrophyte

hydropiper, Camellia sp.
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Table 2. Nutrient release test condition

Factors Condition
temperature 25~127
DO > 6 mg/l
pH > 6
light sunlight
sample amount S5¢
water volume 7L

Table 3. Dead body and living body weight on lakeside of

Daecheong Unit : g/m?
Species Dead body weight | Living body weight
Bidens tripartita 264 1,440
Rumex crispus 2,576 11,400
Phragmites japonica 669 2,400
Persicaria hydropiper 600 2,900
Camellia sp. 373 1,200

Table 4. Dead body and living body weight on lakeside of

Juam Unit : g/m2
Species Dead body weight | Living body weight
Rumex crispus 773 3,420
Phragmites japonica 201 720
Bidens tripartita 79 432
Persicaria hydropiper 183 875
Carex dimorpholepis 391 1320
Camellia sp. 112 360
Fimbristylis dichotoma 35 222
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Table 5. Component contents of lakeside macrophyte

Species Dead body macrophyte(mgP/g Sample) Living body macrophyte(mgP/g Sample)
hydrate(%) TP TN hydrate(%) TP TN
Bidens tripartita - - - 82.7 2,50 9.14
Phragmites australis 7.3 0.58 6.30 73.2 153 9.81
Rumex crispus 8.9 0.38 4.15 80.5 1.59 9.98
Salix gracilistyla 127 1.52 7.60 - - -
Phragmites japonica 9.4 1.00 3.45 73.0 1.57 6.02
Persicaria hydropiper 9.4 1.15 5.60 73.7 1.69 8.00
Camellia sp. - - 69.7 1.87 8.97
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Fig. 1. Nutrient release rate of living body of macrophyte in

lakeside
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Fig. 2. Variation of bacteria on living body of macrophyte
during release test
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Table 6. Release rate of lakeside macrophyte

Species Dead body macrophyte(mg/g sample) Living body macrophyte(mg/g sample)
COD TP N COD TP TN
Bidens tripartita - - - 4.44 0.279 0.743
Pbragmites australis 6.55 0.154 0.395 4.64 0.163 0.731
Rumex crispus 3.28 0.013 0.773 3.99 0.174 0.743
Salix gracilistyla 1.32 0.340 0.902 - - -
Phragmites japonica 5.44 0.136 0.479 3.96 0.131 0.743
Persicaria bydropiper 291 0.183 0.216 3.94 0.080 0.742
Camellia sp. - - - 1141 0.148 1.991
7Fet A2 AtsErt, FTE L ARE W sl A o] Aol AL, A2 -
A%, 223 7l A8 A7te) SHES BH T o
5. =4 430 DIXl= S8 710 A4l 1 m? A1 Ee] Al DA
AT AR 49 1 EL.65m8} EL.76m A} W 2710} g S=E A8sto] Fbekch 12
0101]*14 2ERF AU AP FFRAENE Il 7ef A=e| AAISE, AT g 8EF
Lol #A|5}] CAD"* oA APt on, t 2AHE B AT BAST Bk, DA B
Z

vl
S FHQ] 2EF AYIHAL F 1,217,936 m?0]H, ot 824l ARG AlEY] =T B A
FOe = G99 % EL 9Ome}F EL. 105mAte] ol A] 85151t

5,590,561 m?2 UERFTHTable 7, 8), 4HA]E2 g sof FA4E o] 20019 G738} Hjk>
Holz Aol o3t 8=7F Aol A Table 99} 2t} 5= A1) Y| =RI4E0] 7%
o lﬂ 1 m2g A1Eo] MAFeE AqEs 121 710 209 ol Eoll AAE AE e 5%
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Table 7. Status of lakeside macrophyte on Daecheong watershed

Location Area(m?) Weight(kg) - - Pon?on &9 - : :
Dominant species | Sub-dominant species  |Residual species
Muneu-Myeon Persicaria Camellia sp.(15%
Intake Toywer 446,696 350,120 hydropiper40%) | Bidens mpaz‘i;@( 153@ Residual(30%)
Heonan-Myeon 68.212 53,887 Persicaria Camellia sp25%) | Residual(25%)
Shindae-ri hydropipen(50%)
Gugzil;ﬁi?on 264,432 213,529 by;r)zZZZrZ(l)%) Camellia sp.(25%) Residual(35%)
Okcheon—éup 181528 124982 Bidens tripartita | Persicaria hydropiper Residual(20%)
Subuk-ri ’ ’ (50%) (30%)
Dagjeon 257,068 198,714 Pem'z‘cam Camellia sp.(30%) Residual(30%)
Intake tower ’ hydropiper(40%)
Total 1,217,936 941,232

% Growth area of lakeside macrophyte is calculated from EL. 65 m to EL. 76 m at water level. (Total area is 16 km? from
EL.65 m to EL. 76 m)
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Table 8. Status of lakeside macrophyte on Juam watershed

) Portion (%)
Location Area(m?) | Weight(kg) - - - - - 5
Dominant species Sub-dominant species Residual species
Nam-Myeon 258,423 906 Persicaria Fimbristylis Residual(0%)
Dansan-ri % hydropiper60%) dichotoma Vahl(40%) oIt
Nam-Myeon 605.254 1742 Fimbristylis Persicaria Residual(10%
Namgae-ri i ’ dichotoma Vahl(70%) hydropipen20%) esidual(10%)
Songkwang-Myeon 204364 1129 Persicaria Fimbristylis Residual(20%)
Deoksan-ri ’ ’ hydropiper30%) dichotoma Vahl(50%) esidua °
Mundeok-Myeon 545,381 4451 Hordeum vulgare Rumex crispus Residual(20%)
Sicheon-ri o ’ var. hexastichon(50%) Linne (30%) esicua K
Boknae-Myeon Hordeum vulgare Persicaria
< . )
Bongjeong-ri 566,616 1,683 var. bexastichon(50%) hydropiper(30%) Residual(20%)
Boknae-Myeon Hordeum vulgare Persicaria
c 34 P 0,
Boknae-ri 1,566,976 6,069 var. hexastichon(50%) hydropiper(30%) Residual(20%)
Mundeok-Myeon 333,684 4385 Persicaria Fimbristylis Residual(20%)
Juksan-i : : hydropiper40%) dichotoma Vahl(40%) CoITHaR AR
Others 1,519,863 2,531
Total 5,690,561 22,896
Table 9. Pollutant load of lake watershed
Production load (kg/day) Discharge load (kg/day)
Lake Daecheong Lake Juam Lake Daecheong Lake Juam
BOD 61,093.2 20,714.0 8,965.0 2,001.1
N 23,560.4 7,873.9 5,600.3 1,482.6
TP 4418.1 1,834.0 497.6 126.9
% Annual report of water quality on multi-purpose Dam at 2002, Kowaco
kg, TP A& 125.1 kg, TN A+ 878.3 kgC &2 A& V. 22 9] Ao

wglom FobdoA= COD A+ 18,835.3 kg,
TP A3 592.8 kg, TN A& 3,467.9 kgO & AM=E]
2t} o= TNY 49 s {99 |7t ujEst
9] 0.043%°1H, TPY] Z-$+= 0.069%= P,
Zol% o] ALo)= TNO| 0.64%, TP7} 1.28%= 1}
BT}, 4% fYolA 9] & Folrt iy TolA
Hrp & Uos A2 AT FAollA] 2] A%
o] tigs Rt of s Y7 gEoln {9
oA WA= F S HRs= g5t oF 3u @]
mEel Ao = hehEc

A=A FHO] A4 Frze e Bxwzo|ut
Fx/d0] viH, Aol whet A e
v R uig getsA| FokE A ob7]= o Hrt
(Pompgyi et al, 1984), & Aol A= 2001
Sof IS G99 19X 2EFO| REIENS 2
ARt o 7 2EE 8554 BRIt 2AL
Azto] oJshH i HellAl= CODdE 4,901.1 kg,
TPAE- 125.1 kg, TNAJE 878.3 kg7t & =+ A
o7 4 Helow, FUHAE CODAEE
18,835.3 kg, TPAE 592.8 kg, TNAE 3,467.9
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