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Enclosure Experiments on the Effects of Various Plants on Algae. Lim, Byung-Jin, Weon-
Hwa Jheong and Sun-0Ok Jun (NIER, Han River Water Quality Research Laboratory,

Yangpyung 476-820, Korea)

Enclosure experiments to reduce the growth of Cyanophyceae were carried out
using plants in Kyongan stream. Wet plants put into the enclosure at a rate of 2.5¢g
wet wt/l and at that time, the average concentration of chlorophyll a was ranged
from 30 to 50 pg/l. The dominant species was Microcystis aeruginosa. Ginkgo, big
cone pine and pine needles significantly inhibited the growth of Microcystis from
the early days to the stages of log-phase. Waterchestnut was the most inhibitory to
the growth of Microcystis. Pine needles inhibited in 85% of the algal growth; ginkgo
in 80%; big cone pine in 75%; waterchestnut in 78%; wildrice in 59%; and iris in 30%.
At the treatment with 0.25 g dried plants/l, algae was declined at a rate of 90% by
waterchestnut; 53% by pine needles. Phenolic compounds were purified from decom-

posing big cone pine and waterchestnut.
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Fig. 1. Effect of wet plant leaves on algal growth (2.5 g/l).
Algal growth quantified by chlorophyll a estima-
tion.
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Table 1. Effect of plant treatment on algal growth in en-
closure (%).

) Time (days)
Amount Materials

1 3 7 11
Pine needles 0 64 85 0
Big cone pine 0 63 75 71
Ginkgo 66 74 80 0
Wet Rice straw 17 11 0 0

plants o
25 ol Wild rice 23 18 59 92
9 Water reed 33 0 0 0
Water chestnut 22 83 78 0
Iris 0 22 30 57
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Fig. 2. Effect of dried plant leaves on algal growth (0.25g
and 1 g/l). Algal growth quantified by chlorophyll a
estimation.

Table 2. Effect of plant treatment on algal growth in en-
closure (%).

] Time (days)

Amount Materials
1 3 5 9 14 17
. Pine needles 0 0 34 53 62 73

Dried -

lants Ginkgo 0 0 0 0 54 62
e o Bigconepine 0 0 0 16 21 44
' Water chestnut 29 77 65 86 94 89
Dried Pine needles 0 0 0 26 60 69
I;':'ts Ginkgo 0O 0 0 7 37 0
Pl g Bigconepine 0 0 0 40 70 69
Water chestnut 0 2 27 49 80 63
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Fig. 3. pH of enclosure from 15 July to 29 July 1999.
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Fig. 4. pH of enclosure from 13 September to 30 Septem-

ber 1999.
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Fig. 5. Dissolved oxygen concentration of enclosure from
15 July to 29 July 1999.
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Fig. 6. Dissolved oxygen concentration of enclosure from
13 September to 30 September 1999.

P5ertA FEskgek

Fig. 6> 2x} &gAIg 0] §EAkAS IWstE el
Aoz 13 84 AY Wk g2 A 27 st
8.6 mg/lol| A Ald 1dA e X tfa 7rAsler) 5UA)
ol 71 2 oz Zrlelnt Ad Azt x| 994
e ztaslgeh 1, 23 AY wehe g2k 23
Wzl G2 vehtAnt Alg 9dAlel 1744 chla
T Ao 9% 2FelAl Wabe] vehd A)7)ge

5}53 k.

27 a7t 22 A4
Yz %7} 26.8mglYd W A =
+ 182mg/l, FZ FexE 18.8mg/lE YolA|:=
Fx ool o]E AHEA FoFe HH3 =dsd

o] U= FaAE 4 Sga 2o =3 A8 A

Al A E3hste] AgabA] 23 = Al 2t

-

N
24
ol
o3l
2
o
Flo
=
Wi
)
ek
o3l
>
9.,l'
rlo oy
R
=]

0
o

Mg
B0
o F
80
by
50 I
40
30
a0
10
L]
o 1 3 T 11
Timea [days)
=i Canlial == Ginkgo
== Pine neadles == Rig cone pine
e Wil =T e W i ]
—Waber chaanui —&— Rice ataw
—i— Irig
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sure from 15 July to 26 July 1999.
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Table 3. The contents of microcystin variants of the bl-
oom samples dominated with Microcystis after
treatment with various plants in laboratory.

Microcystin variants (1g/g)

Materials Total
MC-RR MC-YR MC-LR
Control 440.6 0.0 31.9 4725
Wet Pine needles 426.1 0.0 10.9 437.0
Plants G_lnkgo _ 85.3 0.0 21.6 106.9
Big cone pine 94.1 54 4.8 104.3
Water chestnut 55.9 0.0 3.7 59.6
Control 256.1 24.9 185.8 466.8
Dried Pine needles 1071.4 34.6 16.4 1122.4
Plg'rfts Ginkgo 2329 0.0 8.8 241.4
Big cone pine 1106.0 67.5 168.2 1341.7
Water chestnut 44.8 0.0 8.5 53.6
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