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Application of Microalgae for Managing Agricuitural Water Quality

Jin-Ho Kim, Chul-Mann Choi*, Won-1l Kim, Jong-Sik Lee, Goo-Bok Jung, Joong-Du Shin, Jung-Sook Sungl),
Jung-Taek Lee, and Sun-Gang Yun” (Division of Environment & Ecology, National Institute of Agricultural
Science & Technology, RDA, Suwon 441-707, Korea, "Division of Ginseong & Medicinal Crop, National Institute
of Crop Science, RDA, Suwon 441-857, Korea IDivision of Research Management, RDA, Suwon 441-707, Korea)

ABSTRACT: The objective of this research was to review the comelation between microalgae and agricultural
water quality. Although microalgae has been considered as an essential factor for controlling of water
ecosystem, litlle attention has been paid for evaluating of microalgae as an important factor for water quality
management. But it can be use to make us know the water pollution state at saprobic system, LTSI (Lake
Tropic State Index), DAIpo (Diatom Assemblage Index to Organic Pollution), and AGP (Algal growth
potential). In saprobic system, it is used microalgae such as Actinastrum hantzschii var. fluviatile, Asterionella
gracillima, Coelastrum microporum, Synedra acus, Dictyosphaerium pulchellum, Micractiium pusillum, Cyclotella
meneghiriana, Microcystis aeruginosa, Scenedesmus quadricauda, and Nitzschia palea for assessment water quality.
In addition, they have ecologically significant characteristics such as dominant species, cosmopolitan species,
redtide causative species etc. Also, microalgae such as Botryococcus braunii, B. sp., Chlorella vulgaris, C.
sp., Phormidium sp., Scenedesmus quadricauda, Selenastrum capricornutum, Spirulina maxima, and S. platensis

have an effect on improvement of water quality.
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Table 1. Comparison of the number of species in streams

References Total Number of
number of important
species species

Lee'? 19 -
Moon and Lee™ 208 28
Kim and Moon™® 47 -
Suh and Park! 22

Chung and Lee™ 74 9
Chung and Lec® 80 -
Chung et al.?? 60 14
Choi and Chung™ 80

Ahn and Kim** 111 9
Kim et al® 122 25
Kim et al.® 111 9
Lee and Chungm 182 11
Choi et al® 96 9
Choi and Kim® 68 9
Lee™ 110 2
Lee™ 80 -
Choi et al.? 9% 17
Cho et al.® 160 2
Chang et al*” 56 16
Kim™ 105 8
Kim*® 74 6

Table 2. Comparison of the number of species in dams,
reservoirs, and lakes

References Total number Number of
of species important
species
Cho™ 13 4
Kim and Chung"” 399 43
Cho™ 34 12
Cho and Park™ 54 14
Cho and Ra® 73 15
Yim et al.*” 242 4
Kim and Choi*” - 12
Chung et al.”? 111 -
Cho et al.? 77 8
Kim and Chung® 234 7
Choi et al.® 130 9
Lee and Cho* 104 16
Kim et al.*” 284 18
Kim et al.*® 306 4
Chung49) 72 8
Lee and Song™ 175 14
Han et al™ 60 - 10
Kim™ 305 31
Lee et al.® 327 6
Lee et al® - 6
Lee™ 109 17
Kim®® 352 23
Park et al™ 171 27

Kim et al.® - 9
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Table 3. Saprobic grade of microalgae in agricultural
water

Species Saprobic level

Anabaena spiroides 0s, 3-ms, a-ms
Asterionella gracillima 0s

Aulacoseira granulata 0s, 3-ms, a-ms
Fragilaria crotonensis 0s, [3-ms
Melosira varians 0s, 3-ms, a-ms
Navicula cryptocephala 0s, B3-ms, a-ms
Nitzschia palea B-ms, a-ms, ps
Scenedesmus quadricauda 3-ms, a-ms
Synedra acus 0s, B-ms

Synedra ulna 0s, [3-ms, a-ms
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Table 4. Ecological characteristics of selected species in
agricultural water

M Ecological
Length Width characteristics
9-95 4.5-10 D, W

Ecologically
significant species

Anabaena spiroides

Asterionella gracillima 40 2 C, D FR
Aulacoseira granulata 17 15 C, D F R W
Fragilaria crotonensis 80 2 C D FRW
Melosira varians 40 15 D W
Navicula cryptocephala 30 8 C D FRW
Nitzschia palea 30 3 C, D FW
Scenedesmus quadricauda 15 5 C,DEW
Synedra acus 200 3 D, EW
Synedra ulna 200 5 D, F W

" C: Cosmopolitan species;
D : Dominant species;
F: Frequently occurrence species;
R:Redtide causative species;
W : Water quality indicator.

TGS olgaks YISl d7HL YA, FYYE
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oA 4 TS sl AMEE mIAMETOlRE Botryococcus
braunii, B. sp., Chlorella vuigaris, C. sp., Phormidium
sp., Scenedesmus quadricauda, Selenastrum capricornutum,
Spirulina maxima, S. platensis 5°] = Ahn T
o ojahd, B¥ 5 2 Ake sEujdelr POSPE
70~93%, inorganic nitrogen<- 67 ~93%, COD< 80~
90%, organic nitrogen<> 37~56%%] a&g HThi
BEAh Choi $l Jahd wlAlaR 4 119 2
Az} Q9] A ao] 47t 89%, 92% e HiIdly
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t}. Lee and Lee” = nAIZFE o]-g3lo] A3k TS 2
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Ao AR MAZFEL diFE Felod BPLe F
S2A SuUe] ARANNE ol FE B2 FAF
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(A) Anabaena spiroides (B) Melosira varians

e

(D) Fragilaria crotonensis

(F) Scenedesmus quadricauda

(G) Aulacoseira granulata (H) Synedra ulna

D Nzwil cryptocephala v () Nitzschia palea

Fig. 1. Ecologically significant species in agricultural water.

(X 400, scale bar = 10 tm)
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