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Variations of Epilithic Diatom Community and an Assessment of Water Quality by DAIpo in
the Middle Reaches of the Nakdong River. Park, Jung-Won*, Jae-Sin Choi and Mi-Kyung
Kim?! (Department of Biology, Kyungpook National University, Daegu 702-701, Korea,
!Marine Science Research Center, Yeungnam University, Gyongsan 712-749, Korea)

In order to the epilithic diatom community and an assessment of water quality with
diatom assemblage index of organic water pollution (DAIpo) in the middle reaches of
the Nakdong River, the samples were collected from nine sampling stations on May,
July, September, November, 2002 and on January 2003. A total 162 taxa was
identified from this study, which were classified into 139 species and 23 varieties
belonging to 33 genera. Achnanthes minutissima, Navicula subminuscula, Navicula
viridula var. rostellata, Nitzschia inconspicua and Nitzschia palea identified in
every stations and examination for the whole periods. A total of 12 taxa was domi-
nant species at any station at least one more times. In this study, average DAIpo was
30.90~44.61 and the saprobic level was estimated B-mesosaprobic in the middle
reaches of the Nakdong River.
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Fig. 1. A map showing the sampling stations in the mid-
dle reaches of the Nakdong River.
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Table 1. Environmental factors at each sampling station in the middle reaches of the Nakdong River.

Station

Month / Factors L 2 s 4 5 6 7 8 9
'02.5 Water Temp. (°C) 23.0 23.0 24.0 25.0 23.5 24.0 26.8 23.0 22.0
EC(uScm™) 197.0 249.0 1920 179.0 190.0 182.0 235.0 224.0 220.0
pH 7.5 7.8 7.5 7.6 7.8 9.0 7.6 9.0 8.9
BOD(mg L™ 3.2 3.8 4.4 1.9 2.2 2.0 3.9 3.8 4.4
CODwmn(mg L™) 1.7 2.0 4.0 35 1.2 4.2 0.6 2.6 35
CODcr(mg L™ - - - - - - - - -
7  Water Temp. (°C) 26.8 29.4 29.6 31.5 31.1 31.0 30.7 29.0 28.9
EC(uScm™) 219.0 219.0 2570 219.0 215.0 215.0 250.0 203.0 215.0
pH 7.1 7.7 8.1 8.2 8.2 5.8 5.8 5.7 5.9
BOD(mg L™ 1.7 2.0 4.0 35 1.2 4.2 0.6 2.6 35
CODwn (mg L™) 4.0 4.2 4.4 5.0 3.8 4.8 5.0 4.8 5.0
CODcr(mg L™ - - - - - - - - -
9  Water Temp. (°C) 21.7 24.6 22.6 23.4 24.1 24.8 22.9 22.9 22.4
EC (uScm™) 216.0 267.0  195.0 231.0 183.0 189.0 265.0 235.0 236.0
pH 7.1 7.1 6.6 6.6 6.6 6.6 6.8 6.9 6.6
BOD(mg L™ 1.1 1.9 1.0 4.9 1.3 1.5 1.8 1.4 2.8
CODmn(mg L™ 2.8 3.2 2.6 2.0 4.2 2.8 4.0 3.4 4.0
CODcr(mg L™ 19.6 18.1 37.7 19.6 21.1 18.1 28.7 19.6 28.7
11 Water Temp. (°C) 7.8 12.1 6.4 7.2 12.0 9.2 8.2 7.9 6.3
EC(uScm™) 199.0 219.0 60.0 190.0 188.0 265.0 209.0 161.0 284.0
pH 8.8 8.8 7.9 7.8 8.2 8.7 8.5 8.9 8.0
BOD(mg L™ 0.8 2.3 1.0 1.0 1.5 0.2 1.6 1.3 0.2
CODwmn(mg L™) 2.8 3.8 2.2 2.6 2.4 2.2 3.6 3.0 3.2
CODcr(mg L™ 19.8 16.5 21.0 19.8 19.8 24.7 16.5 24.7 19.8
'03.1 Water Temp. (°C) 7.2 8.0 4.7 8.0 2.7 1.0 15 0.6 0.7
EC(uScm™) 218.0 349.0 207.0 211.0 230.0 179.0 280.0 255.0 286.0
pH 7.1 6.6 7.1 7.1 7.1 6.9 6.6 6.6 6.1
BOD(mg L™ 2.8 35 2.8 2.6 2.6 3.4 3.0 2.7 3.7
CODwmn(mg L™ 3.0 7.0 2.0 2.0 2.4 2.2 4.2 2.6 3.2
CODcr(mg L™ 17.1 29.5 20.2 17.1 17.1 17.1 14.0 18.6 14.0

Table 2. Summary of epilithic diatom in the middle rea-
ches of the Nakdong River.

Order Subord. Fam. Gen. Sp. Var. Total
Centrales 1 2 6 19 1 20
Pennales 2 5 27 120 22 142
Total 3 7 33 139 23 162
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Fig. 2. Variatons of the species number at each sampling
station in the middle reaches of the Nakdong Ri-
ver.

05.

Hstol +EEHI} 73

pula 783 Nitzschia amphibia 52 Ex3F Toj 3t
AR A2 oA sttt (Table 3). A& 13} 201 H4
A Foz oAl FEo] 94T Ao Aoy =
AL A3 2 el WS 7Hxl Foz Al Nitzsc.
palea (Descy, 1979; Lange-Bertalot, 1979)2} Nav.
subminuscula (%, 1993; 7], 2001) o] &HF oz 237
stodch AA 3, 4, 18] 5edlME - 3AE<] A min-
utissima$} 3¢ 94 %<9 Nitzsc. palea’} £33} &
3] Nitzsc. paleal:= 71293 0] A8 3oy} A= 47}
AlgE o] dmAgl Foz dux vk (H, 2001). £ =
AL AREL FA AF7E o] FAA L FHS F2 WA
29dmt glemz, T B0 A HEiME FA AFH
2 g3 B3 EAEY] A F2 ujHegdY
°ﬂﬂ°]7<]b Bl sk e 2APF B ek AA 6,

a2 9o A - FE HJA] HRE 29 WA
—g,—(KobayaS| and Mayama, 1989) 52 ©]& £E9| ¢4
<= Qi =AQl Fu| F oef FA A U= B o

Table 3. Dominant species (%) of epilithic diatom at each sampling station in the middle reaches in the Nakdong River.

Station 2002 May July
1 Nitzschia palea (23.64) Nitzschia palea (20.12)
2 Navicula subminuscula (49.92) Nitzschia inconspicua (38.98)
3 Nitzschia palea (51.18) Nitzschia palea (27.93)
4 Achnanthes minutissima (72.73) Achnanthes minutissima (32.37)
5 Nitzschia palea (26.34) Nitzschia palea (43.18)
Navicula pupula (26.34)
6 Nitzschia inconspicua (59.08) Nitzschia palea (46.75)
7 Nitzschia inconspicua (34.02) Nitzschia palea (34.47)
8 Achnanthes minutissima (30.53) Nitzschia palea (63.37)
9 Achnanthes minutissima (14.51) Navicula minima (37.07)
September November
1 Navicula subminuscula (34.87) Nitzschia inconspicua (40.19)
2 Nitzschia inconspicua (39.81) Navicula subminuscula (32.66)
3 Nitzschia palea (66.83) Achnanthes minutissima (33.59)
4 Nitzschia palea (51.69) Achnanthes minutissima (30.72)
5 Nitzschia palea (44.50) Achnanthes minutissima (43.89)
6 Cocconeis placentula var. lineata (27.30) Navicula gregaria (20.68)
7 Navicula subminuscula (82.36) Nitzschia palea (47.93)
8 Achnanthes lanceolata (14.64) Diatoma vulgaris (30.23)
9 Nitzschia palea (54.59) Nitzschia palea (36.83)
2003 January
1 Cymbella affinis (21.20)
2 Nitzschia inconspicua (53.68)
3 Navicula gregaria (33.00)
4 Cymbella affinis (24.90)
5 Achnanthes minutissima (58.10)
6 Nitzschia inconspicua (41.19)
7 Nitzschia amphibia (31.17)
8 Nitzschia inconspicua (37.93)
9 Nitzschia inconspicua (68.28)
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Table 4. Diversity and dominance index in epilithic diatom communities at each sampling station in the middle reaches of

the Nakdong River.

Station

Month / Index ! 2 s 4 5 6 7 8 9

'02. 5 Diversity 2.99 2.00 1.70 131 2.46 1.27 2.05 2.23 3.26

Dominance 0.21 0.64 0.74 1.22 0.37 0.97 0.46 0.35 0.12

7 Diversity 2.58 1.75 2.92 2.21 2.46 2.35 2.62 1.93 2.35

Dominance 0.25 0.62 0.23 0.39 0.48 0.53 0.32 0.92 0.39

9 Diversity 2.32 1.89 1.63 1.87 2.32 2.60 0.69 2.81 1.91

Dominance 0.39 0.55 1.04 0.69 0.51 0.25 1.59 0.18 0.74

11 Diversity 1.96 2.00 2.32 2.12 2.16 2.76 1.73 2.48 2.30

Dominance 0.51 0.46 0.39 0.37 0.51 0.21 0.64 0.30 0.39

'03.1 Diversity 2.77 1.57 2.53 2.37 1.90 2.09 2.07 2.11 1.29

Dominance 0.24 0.79 0.36 0.39 0.81 0.49 0.41 0.46 1.13
I A AFH e deF Feo] FFH o A43r] el Aot ZAPLAES 0.64~43.78%°] WAL, SHEF
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Table 5. Percentage of ecological diatom groups divided by degrees of pollution tolerance in epilithic diatom communities

at each sampling station in the Nakdong River.

Station
Month / Index ! 2 3 4 5 6 ! 8 9

'02. 5 Saprophilous 31.64 79.46 64.84 11.42 55.84 28.12 40.66 35.36 21.77
Saproxeous 8.95 1.12 3.31 1.97 5.23 1.90 3.47 1.11 13.49
Indifferent 59.44 19.42 31.85 86.61 38.93 69.98 55.87 63.53 64.73
7 Saprophilous 35.69 43.81 49.68 33.14 54.81 53.85 55.68 72.92 17.00
Saproxeous 4.12 1.60 7.02 4.12 4.81 10.66 3.42 5.72 15.65
Indifferent 60.19 54.59 43.30 62.74 40.38 35.49 40.90 21.36 76.35
9 Saprophilous 52.66 47.60 70.08 69.66 59.40 26.31 94.96 31.37 60.50
Saproxeous 5.04 0.64 5.52 5.78 7.28 41.90 0.78 22.81 4.96
Indifferent 42.30 51.76 24.40 24.56 33.32 31.79 4.26 45.82 34.54
11 Saprophilous 5.25 39.52 21.06 26.19 12.11 15.73 60.35 16.10 40.52
Saproxeous 28.27 1.57 11.47 14.44 12.10 27.30 1.92 43.78 3.86
Indifferent 66.48 58.91 67.47 59.37 75.79 56.97 37.73 40.12 55.65
'03. 1 Saprophilous 4.04 27.15 13.20 18.21 4.10 13.85 48.42 13.80 19.36
Saproxeous 30.41 4.14 24.62 29.97 17.68 25.50 2.53 10.04 1.80
Indifferent 65.55 68.71 62.18 51.82 78.22 60.65 49.05 76.16 78.84
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Fig. 3. Variatons of DAIlpo values at each sampling sta-
tion in the middle reaches of the Nakdong River.

2 g4 3 99AZF<e Nitzsc. palea?] Atjul=r}
63.37%= "% =2 w]&=2 Jeh} DAlpogke] woich
94oll:= AA 72] DAlpogte] 2912 wj-$ v 7pE
Aolglem A 63 8¢] B-FHFA ol A A
AL a-FHpAolodeh A 794 DAIpogk & ZAL
Aol A 7P w2 A)Qld o] W] $£HF-2 Nav.
subminusculagd o Alul £ 82.36% % 29 S B
Aot 1192 pAle] of7t eksatA JHAl=Ee] AHA 1,5,
6 12]3 8¢] a-ulFAelddxy A 7% a-FHFAAE
vepdch 20039 19& Aubd oz DAlpogke]l 78t
ded 53 AA 7S o A" <] DAlpogtol
72.952 B-ulRpAe YEPd w2 pAo] F3s
WA= iet



76 CIP ST

o

Bz} A o] DAIpoe] ¥¥ 32 30.90~44.61
2 B-FRpAeld 24 £ S FAR Ao
= 2Abs9dek A4 29 A 7(20039 19 A8
AL A71A) B el wls) 7 ghel ghadhe A
< Vel =d), AA 2= AAFA|E dEs= wWAIAHT 3

FHE Adela, A4 72 24 AR AR B
che] S1Xs) glomz T YL wA] shpsh FkelA
Solx= BEAle uke o3kS- wly 9l 7o =w Fity
o} 2001 6dell =4 AF 37} A A =
WA SReh QFEAE WS Gl s ¥

Z qf2F-Eell W& DAIpo Fhell A (v, 2001), HbHA

3o 7k 73.19~80.76 (B-HIE4A), ¢tEAE AFE
8 9E7}S 58.21~76.28 (-1l XA R B AL 4
qunt I 2 e vekle] 953 £F 499 2
=] UX]_Q] ol

2= [

© DAIpo k& 24l A A % U
o] o1& Aoz Az,

=~ o
= i

2 AFE 357 FF A 909 g Ak,
20029 5¥3E 2003 1471A] 270 Lnpe 242 134
A% - ATk FHE P RARFE BT 1628FEO
2 334 139% 23WlFoz TAE I, Achnanthes
minutissima, Navicula subminuscula, Navicula viri-
dula var. rostellata, Nitzschia inconspicua 2 Nitzschia
palea 5 5850 AL 7|7 U] &283lech & =4}
A7) DAIpoe] 9 HH7ke] el 30.90~44.612 -

__6_\:1 | o]o—]];}.

A A

A7 AEAGRA7INLAE ALl 23

78R, 1999, F-Apx LAl o3 2A4AHe AR T
9-58}3]%] 32: 135-140.

784, 2001. A9 FAFx 2AE o %
3=2-8-4-313]%] 34: 199-205.

HAbg Al 2002, FE7F2AIH A|6535. FETFATAIE A
F=AF - 33pp.

59 75 oS AWe
357 *BEH B IA. ij} e

o|A 5. 1998. FE57te] HAFze} |

=-8-43}3]%] 31: 38-44.

<5 ZAn7, wHg 4, 2003, A AF 7 G5 B EA
o WA 3k AEA 93 7 E N EAE.

Az, A4, oA 5. 1993, BAFzZHE] f71eg A4
(DAIpo)ell 27t G374 3 A7}, =-85313]7] 26:
165-173.

Asai, K. 1995. Statistic classification of epilithic diatom

species into three ecological groups relating to organic

, 293, 312)7], °)A 5. 1996.
SHAE], o -
7124 4= (DAIpo), gt

9
ol
Ho -‘

water pollution (1) Method with coexistence index.
Diatom. 10: 13-34.

Asai, K. and T. Watanabe. 1995. Statistic classification of
epilithic diatom species into three ecological groups
relating to organic water pollution (2) Saprophilous and
saproxenous taxa. Diatom. 10: 35-47.

Descy, J.P. 1979. A new approach to water quality estima-
tion using diatoms. Nova Hedwigia. 64: 305-323.

Hendey, N.I. 1974. The permanganate method for cleaning
freshly gathered diatom. Microscopy. 32: 423-426.

Katoh, K. 1989. Succession of diatom assemblage in Lake
Tairo-1ko, Miyakejima Island. Korean J. Phycol. 4:
135-142.

Kobayasi, H. and S. Mayama. 1989. Evaluation of river
water quality by diatoms. Korean J. Phycol. 4: 121~
133.

Krammer, K. and H. Lange-Bertalot. 1986. Supwasser-
flora von Mitteleuropa. Band 2/1. Bacillariophyceae 1.
Teil: Naviculaceae (H. Ettl, J. Gerloff, H. Heynig and D.
Mollenhauer, eds.). Gustav Fischer Verlag. Stuttgart.

Krammer, K. and H. Lange-Bertalot. 1988. Supwasser-
flora von Mitteleuropa. Band 2/2. Bacillariophyceae 2.
Teil: Bacillariaceae Epithemiaceae, Surirellaceae (H.
Ettl. J. Gerloff, H. Heynig and D. Mollenhauer, eds.).
Gustav Fischer Verlag. Stuttgart.

Krammer, K. and H. Lange-Bertalot. 1991a. Stifwasser-
flora von Mitteleuropa. Band 2/3. Bacillariophyceae 3.
Teil: Centrales, Fragilariaceae, Eunotiaceae (H. Ettl, J.
Gerloff, H. Heynig and D. Mollenhauer, eds.). Gustav
Fischer Verlag. Stuttgart.

Krammer, K. and H. Lange-Bertalot. 1991b. Stffwasser-
flora von Mitteleuropa. Band 2/4. Bacillariophyceae 4.
Teil: Achnanthaceae. Kritische Ergdnzungen zu Na-
vicula (Lineolatae) und Gomphonema (H. Ettl, J
Gerloff, H. Heynig and D. Mollenhauer, eds.). Gustav
Fischer Verlag. Stuttgart.

Lange-Bertalot, H. 1979. Pollution tolerance of diatoms as
a criterion for water quality estimation. Nova Hedwi-



gia. 64: 285-304.

Shannon, C.E. and W. Weaver. 1963. The Mathematical
Theory of Communication. Illinoisw Univ. Press, Ur-
bana.

Simonsen, R. 1979. The diatom system: Ideas on phylo-
geny. Bacillaria. 2: 9-71.

Simpson, E.H. 1928. Measurement of diversity. Nat. 163:
1-688.

EECEE LR 77

0

Sladecéck, V. 1973. System of water quality from the bio-
logical point of view. Arch Hydrobiol. Beih. 7: 1-218.
Watanabe, T., K. Asai, A. Houki and M. Sumita. 1990.
Numerical simulation of organic pollution based on the
attached diatom assemblange in Lake Biwa (1). Dia-

tom. 5: 9-20.

(Manuscript received 10 October 2003,
Revision accepted 28 February 2004)



