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Physicochemical Characteristics and Dynamics of the Periphyton
Communities in the Downstream Watershed of the Doam-dam
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Preliminary survey of periphyton community structure and chemical characteristics have been carried out the
down-stream watershed of the Doam-dam during the period from May, 2008 to April, 2009. A total of 85 taxa
of periphytons including diatom, green algae, cyanobacteria and flagellates, were identified. Among them, the
dominant species were Achnanthes minutissima, Cymbella ventricosa, Melosira varians, Navicula sp. (diatom),
Scenedesmus acutus f. costulatus, Scenedesmus sp., Stigeoclonium sp., Ulothrix sp. (green algae), Meris-
mopedia sp., Oscillatoria tenuis (cyanobacteria) in the upstream watershed of the Southern Han River. The
standing crops of the periphyton community ranged between 10 cellsmm™ at St. M17 in August, 2008 and
15,833 cellssmm™ at St. B1 in May, 2008. The diversity index, evenness index, and dominant index were
ranged from 0.79 to 2.78, 0.28 to 0.89, and 0.08 to 0.69, respectively. Investigation area was meso-saprobity
status by using dominant species, but it seems to be changed to eutrophication stream because primary dom-
inant species were distributed in the polluted area for the watershed.

Key words: periphyton, physico-chemical, diatom, dominant species, cluster analysis, saprobic index
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Fig. 1. A map showing the sampling stations.
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Fig. 2. The Seasonal variation of physic chemical environmental factors at each parameters. (@:1st, O:2nd, ¥:3rd, &
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Table. 1. The Physicochemical factors of the Southern Han River. (Mean+Standard deviation)

Sampling Date 2008.05 2008.08 2008.11 2009.04 Min. Max
LT (%) 81.98+6.12  84.88+11.42  71.54+1032  72.55+12.63 43.71 97.0
Temp (°C) 17.1541.71  20.18+1.76 10.1240.94 10.64+2.56 1.84 25.22
pH 8.79+0.58 8.1+0.66 8.41+0.23 8.48+0.49 5.53 9.95
DO (mgL) 10.21+1.89 9.14+1.28 10.68+0.65 11.43+0.89 4.71 12.77
SS (mg/L) 3.44+2.47 3.95+3.60 1.86+1.46 1.52+1.63 0.23 17.61
Chl-a (mgzm?3) 14.35+7.24 4.69+2.36 2.48+2.32 6.28+2.94 1.04 32.44
T-N (mg/L) 4.03+1.58 5.54+3.47 3.53+2.12 3.62+1.34 0.60 10.03
T-P (mg/L) 0.02+0.01 0.0240.01 0.0120.01 0.02+0.01 0.01 0.07
DOE 4.71~12.77mg/Le] W2 A-E 7F Apo]7} 3.2. MEEHA Q0l

o yehston FE AZel 2 R JEkt 321 HAxF 24

SS= 02~176 mg/LZ 7350 93 i RLH249 AR7|7F F 33 RAZXFE 45 & 8 FRE
Aoz Qdl Eel w& FEE B e A 568°] AN 2958 v HAULh FE2F7t
0.6~10 mg/Le] Y= thAh =& FF0=2 YehgoH 46502 AANA 54.1%2] 7T =& A4S Y
oA AE 7F xpolzb UERTh E01S 001~ 3, TReOE EXFIF 280 F 329%S A AEt F
0.07 mgLE A2 WA Yepkom Rl A 7+ Z2F oo ® 83 FFolen, WAlde] 108

2}o] S Holil UTtHTable 1, Fig. 2).
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Fig. 3. The composition rate(%) of periphyton occurred.

9 59 ZAPIAME T 45 365°], 20089 8Y =
AN = 35T 575°], 2008 11¥ ZAMIM+= 4%
= 59 F0], 20094 49 FAPIAME 45T 5350 &
Aslr(Fig. 3).

AT T A AN Fdshs BHFS 2008
Q59 FAF Al F2F Cymbella ventricosa, Cymbella
sp., Navicula cincta, Navicula sp., Nitzschia sp., =
ZF Scenedesmus acutus f. costulatus, Scenedesmus
sp., ‘Al Oscillatoria tenuis®]th. 2008 89 ®HH
& FZF Cymbella ventricosa, Melosira varians,
Navicula cryptocephala, Navicula sp., Synedra ulna,
=25 Cosmarium sp., Scenedesmus acutus f.
costulatus, ‘SR Oscillatoria tenuis® = HHES =
AF AR oA E-sieiTh

2008 11€9l= +257F Cocconeis sp., Cymbella
ventricosa, Navicula cryptocephala, Navicula sp.,
Nitzschia sp., 535 Pediastrum duplex, Scenedes
musacutus f. costulatus, ‘BAIT Oscillatoria tenuis
7b BRF o= Jel

20099 4¥€ol= X7 Cocconeis sp., Cymbella
ventricosa, Melosira varians, Navicula cryptocephala,
Navicula  sp., Nitzschia sp., =37 Scenedesmus
acutus f. costulatus, ‘BA Oscillatoria tenuis7) ThH-5
o] ZAF AN FdaTE AAH OZ FEFulats
g way 2 2ANAL, AR
ulatScenedesmus7t A AAIRO] VEREAL, HAlell
e AP A2l Oscillatoria?} 52 &350}

FE°|

TS B8Rl A Ay 119

322 ¥3AzxHF d=F

Zohd skl FRkRRe AR A9E A
o 20089 590lE B2olA 216 cellsmm?sE 714
A JER, BlolA 15,833 cellsmm?E 7Y &
HEFS BT, Ht 4,044 cellsmm?E AR ATt
B2o|X = HxFe} HAllto] Sk Eall W 3k
Hoom, BlolMe 24 27/ Cymbella 40
8.1x10° cellsmm? o)do 2 EA 94 gl w} =2
FAE YeERITE A8 0 M1~M57HA1= ddid e
292 s BHloH, sRE Welders i St
3= APES Ve thFig. 4). Chl-a XA =
M173 Bl ARoIA 2] zpololle E-alal vl
3 =T E Holiw dEdl MIL7 - 6,715 cellsmm?,
324 mgm?3, B1-15833 cellsmm?, 36.3 mgm™), M17
< Bloll Hla] Ao MAFE AR 5272
Scenedesmus%:2] MATE =4 BEHAL ol m=
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A 77t E7e] F2zg dEFdde & 932 VXA
U= AoE kT
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AchFig. 4). M3eME AAH o2 Farzre] Ed%
o] ygrom Mibs A= H5Z2F/ Scenedes musso]
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Fig. 4. Variations of standing crops of in each station.
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2009 4€o)= B2olA 79 cellsmm?E 7P WA
ERE T, M69IA] 3,410 cellsmm?2 7P¢ =4 33
Hom, B 1,503 cellsmm?2 ZAFE ATHFig. 4).
B2oX & 279 Walldto]l A SdsHA] ol W
E¥2 yehdlon, MedMe A EAl<l
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333. =R/ 4%
2008 599 F& HFE T 5 ToE oY HF

A 272 Cymbella ventricosa, Navicula sp. 2%, =
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Fig. 5. Seasonal succession of dominant species.

o, FZFA Acnanthes wminutissima, Cymbella
ventricosa, Melosira varians, Navicula sp. 4%, ==

21 Scenedesmus acutus f. costulatus, Stigeoclonivm
sp., Ulothrix sp. 3%, A Oscillatoria tenuis7}
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AN o, FZ27e Navicula sp= 59 A} v
AR F 9N AN TR dEEY 7P
B ARolA $3lshs 2o E UERsTh

2008 11¥olle & 68°] 8 7T HAES
o, 3277t Cymbella ventricosa, Melosira varians,
Navicula sp. 35°] 8393, SZ2F7= Scenedesmus
acutus f. costulatus 1%, AT Merismopedia sp.,
Oscillatoria tenuis 2&°) T8 $HFTO2 eI

2009 4¥olle ¥ 65°] o THFToE HEHY
o, FEFANM= Cymbella ventricosa, Navicula sp.
2%0] YERI, Z5x2R{=
costulatus, Stigeoclonium sp., Ulothrix sp. 3 F°] &
sl om, GAlFANE Oscillatoria tenuis?7t L
+H Fo= eyt

ZAL A QoM FEzF 8 385 Ad 7+ 4
&% W32 dvrw F279 Cymbella ventricosa,
Navicula sp= 20083 5 ZAlol|A dEFFo] =ko
W, Melosira varians= 20083 88 oJSF Ao
7P =2 dEHE Y.

Scenedesmus acutus f.

=279 Scenedesmus

|54 2 Aol B A 121
42 2008 59| dEFHo] =A YElhgon,

Stigeoclonium sp., Ulothrix sp= 2008 8] =<
AEFS HATE 1196l Holxlon, tha] 20094 4
ol oAl F7lele FHZE & I GMael
Oscillatoria spi= 20083 89 XAlollAM 718 =& &
THS B3O, olF tii fhaishs ZOE U Bt

tHFig. 5).

3.3.4. THEH

20083 59¢] F tHIAFE 1.06(M15)~2.24(B8)
o] Melolx, HAS 1918 Yehdth 455 AFe
0.39M15)~0.81(B8)°1 22, Ha 0.70°.2 ZA =T
A% AFE 0.14 (M6, B8)~0.59M15)31..H, Ht
< 0222 YEeRgth 2008 8 F A FE
0.79(M13)~2,78(M6)2] H9jo|al, WHL 21602 %
AFEIITE 55 AE 0.28M13)~0.90(M17)0] 32, H
# 0742 ZAEAT $HE AFE 0.09B8)~0.69
M13)2] B9lolH, H#S 0.192 YeRT) 20083 11
4ol F TR AFE 0.84(B2)~2.72(M4)2] H$io]

Table. 2. Change of species diversity, evenness and domanance index of the periphyton

. 2008.05 2008.08 2008.11 2009.04
Station
H' E C H' E C H E C H' E C
11 1.87 0.71 0.21 2.56 0.83 0.11 2.13 0.71 0.18 1.93 0.68 0.22
M1 2.18 0.80 0.16 1.89 0.61 0.26 2.40 0.80 0.12 1.97 0.61 0.28
M2 2.10 0.74 0.17 2.52 0.79 0.12 2.54 0.75 0.12 1.66 0.51 0.42
M3 2.21 0.76 0.15 2.49 0.80 0.12 247 0.85 0.10 0.93 0.35 0.53
M4 1.90 0.68 0.20 2.38 0.81 0.13 2.72 0.82 0.09 2.11 0.74 0.20
M5 1.81 0.67 0.24 2.49 0.85 0.11 2.25 0.76 0.15 2.14 0.67 0.20
M6 2.16 0.80 0.14 2.78 0.84 0.08 1.53 0.46 0.46 1.83 0.58 0.28
M7 1.95 0.79 0.18 1.71 0.62 0.24 1.94 0.69 0.25 1.67 0.54 0.35
M8 1.59 0.59 0.29 1.80 0.61 0.24 1.38 0.44 0.51 1.89 0.62 0.22
M9 2.04 0.74 0.18 2.37 0.80 0.12 247 0.84 0.11 2.25 0.69 0.16
M10 2.13 0.77 0.15 247 0.79 0.12 2.51 0.78 0.12 2.27 0.71 0.16
Mi11 2.21 0.76 0.15 247 0.84 0.11 2.59 0.85 0.10 2.40 0.82 0.13
Mi12 2.08 0.71 0.17 1.94 0.78 0.20 2.30 0.75 0.16 2.19 0.73 0.16
M13 1.91 0.74 0.22 0.79 0.28 0.69 2.61 0.77 0.12 2.35 0.83 0.14
M14 2.07 0.71 0.18 241 0.83 0.12 2.36 0.79 0.13 231 0.70 0.18
M15 1.06 0.39 0.59 2.57 0.86 0.11 2.40 0.70 0.15 2.17 0.64 0.25
M17 2.16 0.72 0.15 1.98 0.90 0.13 2.19 0.72 0.19 1.82 0.59 0.29
B1 1.59 0.59 0.31 1.62 0.60 0.32 2.08 0.79 0.18 2.09 0.77 0.18
B2 1.62 0.70 0.26 2.13 0.89 0.12 0.84 0.36 0.67 1.53 0.62 0.32
B3 2.05 0.72 0.17 2.60 0.76 0.11 2.39 0.72 0.18 2.22 0.68 0.18
B4 1.94 0.78 0.18 1.60 0.58 0.29 1.87 0.69 0.26 1.53 0.53 0.40
B5 1.76 0.71 0.27 1.45 0.48 0.42 1.65 0.63 0.35 1.45 0.48 0.44
B7 1.29 0.48 0.46 2.27 0.80 0.15 1.86 0.61 0.26 2.09 0.67 0.23
B8 2.24 0.81 0.14 2.62 0.86 0.09 241 0.79 0.12 1.78 0.71 0.26
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3, Wi 21622 UERT 75 % AT 0.36(B2)
~0.85(M3, M11) o, HF 0.712 ZAFEJh ¢4
T AFE 0.09M4)~067(B2)e] WYolx, HiEe
0212 Yebsth 20093 490 £ tdAdRAFE
0.93(M3)~240(M11)2] ¥H$jo|ar, H#+S 1.94% vrepyt
o} #5% AFE 0.350M3)~0.83M13)°] 3, Ht 0.64
2 2AEAT $HE X4 0.130M11)~0.530M3)2)]
Welo), HES 0.260F YERITtHTable 2).
AEe] 128} 7158 ekt o 21
4E0] ARG Wol olgE=d B AfeA F
kA e HiE 1.91(20084 59)~2.16(2008 84,
119)e] "= A 7 & Aole ehA] e, o)
THEo] ZHellA] 15 o)de] ghe® YERt ZAF A
o] RAZF o] thah P HI Aem 13l
. #5E A% T g A A5 AR FEE
Holx glom, 9% Aee gt %l o o

A A4S AlQstale W 020 o2 JERdTh

S
AZFE QA olgsiA] &= oy dAo] T 9
3 A oA = Wl O AlFe f7] B4
ZH]o) thk S Mshs ZoE FH Ao
ol2o g2 it Y ATl HEEWA shie]
A tE A olsd & U=
Aoz NYY, TIY, FIYe=E ¢ 3
Sladecek?2] Fx)5= (k)R 2laha MxA,
9 BERRA, AR BRIPIE St

A7 T 29 4TS WFeE Sladecek?]
255 B sl QEMEHIE v Ax o
i R SRS el ol diES A
A3 H(Table 3).

20084 590l B-FFTAEE AA S Fol 79.2%
E AABAAL WG Fol 16.6%, as T TE0l
42%= JeRHTE AAH R Aol BT S
Uebi 2, ARAHEC] M3, M4, M5, BlolAg 9132
98 BHoH, BEME a-dir4dS vel=d
ol TINEE7} 937 mgLE F243] 5718k dY=
7} ok E=9k7] wjEel Ao FdtE)

Al

=4 - e

2008 8Yoll= B-oH473%0] 60.9%= 7HE Eol
AL o2 HIREGAFo] 21.7%, o573
o] 17.4%= Jelth Aukdoz XA of g
e FEo] T2 FHIAL EFol vs] AFElA
HREFAe §Y she FEo] F2 YeRt AF7F 2
v tha B Zlo 2 FrkEn

2008< 11€°ll= B3 sligsl= E°l 70.8%
E AABEL a-FTTEECl 20.8%, RIFTAEE
84% & UERIT) MAZ o7 FHRAZEC] F2 =9
3193, M6 M7= a-si-54d%5e] 52 &4
3 oh2 ARl vsl] LEEIt A w2 FEole
), 2|72 Bl¥ Boe WA o= yeRdth

2009¢ 4€dll= B-ERTAETC] 50%= 7 Bel
ZH3I9aL o ® HINSAE0] 33.4%, asi-aAd
ZFol 16.6%w o UEINITE o] AL Al7]o) H|F]
HRpA FE50 Fd0] T8l QEws) tha vk
FroE Yepgton, 7+ AH 7 QeI tha Ao
7} e Aoz wddr), AL A7)17F Al wet a-
SHFAEQA O tenuis £ EAN=rF Z7Hg) u}
2} AR A o2 AL FHo] BFHFAAAN o-FH T
Aoz Walsl e AoZ Yedth

A Zoll oJ8l ZAMAl sk 2

s ddsd AAFom FHFA FHoz H
g 5
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Table 3. Saprobic index of Dominant species

Dominant species Sii%r:;ic Trophic system
Cymbella ventricosa 1.3 oligo-saprobity,S
Navicula sp. 1.5~2.4 beta-meso-saprobity,S
Scenedesmus acutus f. 2.0  beta-meso-saprobity,S
costulatus
Scenedesmus sp. 2.0 beta-meso-saprobity,S
Oscillatoria tenuis 2.8 alpha-meso-saprobity,S
Melosira varians 1.6  beta-meso-saprobity,S
Merismopedia sp. 1.8~2.5 beta-meso-saprobity,S
Stigeoclonium sp. 2.2 beta-meso-saprobity,S
Merismopedia sp. 1.8~2.5 beta-meso-saprobity,S
Ulothrix sp. 1.0  oligo-saprobity,S

*Saprobic idex(Si)

xeno-saprobity (Si=0.010.5), oligo-saprobity (Si=1.0+0.5)
beta-meso-saprobity (Si=2.040.5), alpha-meso-saprobity
(5i=3.010.5)
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7= Y9 el Ao FERRF]
zietslr] sl 20083 5EF-E 20097 427HA)
10 A= A7 g APE 23t T 2600
AA F 43] ZAE AAEIGITE £ TN &4
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