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Trophic State and Water Quality Characteristics of Korean Agricultural Reservoirs. Lee, Jae-
Yon, Jae-Hoon Lee, Kyung-Hoon Shin', Soon-Jin Hwang® and Kwang-Guk An* (School of
Bioscience and Biotechnology, Chungnam National University, Daejeon 305-764; ' Department
of Environmental Marine Sicence, Hanyang University, Ansan 426-791; *Department of
Environmental Sicence, Konkuk University, Seoul 143-701)

For this study, we analyzed spatial and temporal patterns of trophic state and water
quality over the period of 2002~ 2005, using the water chemistry dataset obtained
from the Korea Rural community & Agriculture corporation. Most reservoirs, based
on TN, showed eutrophic (about 88% of the total). About 26% of agricultural
reservoirs, based on TP, showed eutrophic after the criteria of OECD (1982), while
71% and 3% were mesotrophic and oligotrophic, respectively. Seasonal variations
were evident due to the intense monsoon rain during July ~ August; conductivity,
COD, S8, nutrients, and chlorophyll-a (CHL) increased in the postmonsoon compared
to the premonsoon. TP values had positive functional relations with conductivity,
COD, and CHL values. COD and SS peaked during the intense monsoon. Mean values
of TP and CHL values were two times greater in the intense monsoon than the weak
monsoon. The increased TP was probably due to inorganic suspended solids from
point and non-point sources during the monsoon. Ratios of TN : TP had strong in-
verse relations (R*=0.843, p<0.001, n=34) with TP, but not with TN (p>0.05, n=34).
Logl0-transformed CHL increased with TP in most P-limited reservoirs (Log,;,TP=
0.5+Log,,CHL+0.086). Similarity analysis, based TN, TP, and CHL showed that three
groups were separated at 90% similarity level; One group was reservoirs with high
salinity nearby the seawater, and the other two groups were reservoirs with a low
salinity of the inland, and intermediate salinity, respectively.
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2 dEAUG(F 5, 1993; F 5, 2001). B Aol A 5
44 ASAE Q9 ZUPl 1AAE s A,
CHL sx=9| ZF7lol 2 o3& vjxE ez Yehyrt
=3 4 W N:Pu]: CHLY AEFS o3P,
CHLel| 3t A3 g oz Folo] zhgsta gJEA
£ vebliEs 24 o2 X==2 22H T 9le] (Smith,
1983; Fugimoto & Sudo, 1997), N: P u]¢] &A% A3
dFEFe B T 5 glddrt

5. 45A9) A Lxo| BE R} A

Rojofste] FAlw4el TN, TP, CHL =0 A3

FAIEEAM wlaw, o 90% ¥AlE 4F (similarity

Table 1. Regression analysis for the each variables by
hydrologic seasons (annual, premonsoon, and

postmonsoon).
Premonsoon POStmOnSOOn
n
R%2  p-value R? p-value
LﬁgngﬁTp"s 34 0301 0001 0242 0.003
10
LE%;)TTNI;TPVS 34 0839 00001 0843 0.0001
10
Lﬁingp"s 34 0028 0344 0011 0549
10
Lﬁigcﬁfvs 34 0384 0001 0508 0.001
10
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£ Ho|x 9= F7hHel 1§(S7, 89, S10, S11, S13,
S14, 820, S21, S26 - 828, 830, S33)2.2 T F oA}
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I ekl A 2Fez ERE Aoz Ao
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Foz FREAH(Fig. 8).
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Fig. 8. Dendrogram of agricultural reservoirs, based on similarity level. The numbers indicate the reservoir sites (1=S1).

The dotted line indicate 90% similarity level.



232 . OlFd - o|x&E - MAHE - =T - HBF

q 2

E dFelAME 2002~20053714] 29 A2y
At AEZAHARE o|g3le] AR, T A4AY
Heodokst 2 £ BEAS BT TNe| 9 Aste
o, o= (A 2] 88%)9] A x| ook Al el
3t OECD 7])&ol| A3 ] AR TPl &8 ojekAt
ol M= A A4R)9] 26%7F Hodok Al ey,
%= $9%, 3%+ Wk A= Jepygcth A4 A
ol 73+ AE71Ql 7€M 89 Aleloll A veht
I 9lglen, A7)A =% COD, SS, TN, TP 2 CHL 72
78S Fell F7RRe Aoz JePdel TPE A7 RS
9} COD ¥x7} 2 AFAdN & 502 Yeh}
2 9l%le™, TP %7l ule} CHLS =% &7 %
7V Aoz Yepgo CODs} SSE A& 7H$sld ¥
< $AE 715319 en, TP9} CHLS 7HE3] el H|s}e]
of 20 A= & £XE V|S535 o)k < A )
Hegdozne] Al 7|71 §718 2 BH-E, ook
o g f-4e] Aglew Agsle Aoz ey 3
H BFEA AL TN: TP v]$} TP7} w]$ & AAatat
A (R?=0.84, p<0.001, n=34)8 ¥»gon] CHL3 TP:
12} 434 (Log,,TP=0.5+Log,,CHL+0.086)2 ®.%
o}. TN, TP, CHLell 2|48 44l EAMAME= <ok 90%
FEAM A=t 2o Y dFH A Fel A7 2
T 927 2owiy g AXT 2§, ax FR%
AR BAE Helx| ¢e F7HHQ 2§ o= BFFH.

A A

2 A7 DR ATY FUARE 0§35l
cg5glon, Y% HAl olF) =28 Fzpd g
Top-down Z87|9& ol-48 54447 A% 7|
W) Aoz 4q=9e.

2l

2
S

Ho
o

FHIAAATY. 1999. T4 27 o Aol g Ao
71&e #gdT dD. 29E 9L FAoz 3
9 A4k

A, Al 8], 304 1999, 4295 5, A 2ZeaE
o AR WE AT 16: 292-299.

234, 347l 2004, G2 BejoF AR §587 BA-A

_,d
2
2
N

Aol wpe 2AN}. 843 37(2): 180-192.

A%, AAE, o B4, £744, oJ4E. 2008. FAML B4
TR R e AR EA. 85T I)A] 22(1): 16-
25.

94, 59714 2001-2005. F9E45 AT 24
RIS,

7194 2005, £EAQ) FU4 ARA] S5 Gl o
4l AT FeEdT4.

=, AL, A4 2001 AR5 g Fe) o]}
A, gzed Aol da ARARLY g 447
34(4): 327-336

b=, Al/lA. 2005. ARz ARA e ARA ST
WE 2799 o £47] 38(1): 54-62

olAl 4, Z1°3A, A% 2003. At A, ¥ ¥4 ApA FH
A9 wsHA. Qe =E3]R] 23(4): 359-368

ol#|dl, o=, vhA 4 2002. 245 =54 $Ee 9 F
o] gl A . 3lF o|AA A 44 35(1): 36-44.

AAE, £37, T3 25, A 2002. 5HE H4A 9
E4 At -6 njA= g3k K44 35(1): 28-35.

g, A4, oy, 39, 9, e, HES5 2001
S Fo 359 S5 2AHL): FU4E §5474) 34(1):
30-44.

HAs} 7159 2002. vt £ FHES 2P
A, &3} 37 12(1): 93-103.

HA, £, FAE, Ao F 2001 BREFeE fo9Y 54
4R 5A 8] 4 HEt wEAE 7(1): 89-98.

S, S-S, 550, TE54 1993, B s ek A7
-1. SR AWz} I e FA). 842 26(2): 141-149.
Datta. S.K. 1987. Nitrogen transformation processes in
relation to improved cultural practices for lowland rice.

Plant and Soil 100: 47-69.

Datta. S.K. 1995. Nitrogen transformation in wetland rice
ecosystems. Fertilizer Research 42: 193-203.

Faithful, J. W and D.dJ, Griffiths. 2000. Turbid folw through
a tropical reservoir (Lake Dalyymlpe, Queenland, Aus-
tralia): Reponses to summer storm event. Lake & Res-
ervoir Management 5: 231-247.

Fillery, L.R., J.R Simpson and S.K. Datta. 1986. Contri-
bution od ammonia volatilization to total nitrogen loss
after applications of urea to wetland rice fields. Ferti-
lizer Research 8: 193-202.

Forsberg, O., S.-O. Ryding. 1980. Entrophication parame-
ters and trophic state indices in 30 Swedish waster-
eceiving lakes. Arch. Hydrobiol. 89: 189-207.

Fuhimoto, N. and R. Sudo. 1997. Nutrient-limited growth
of Microcystis aeruginosa and Phormidium tenue and
competition under various N : P supply ratios and
temperatures. Limnol. Oceonogr. 42: 250-256.

Goldman, J., D.A. Caron and M.R. Dennet. 1987. Nutrient



SHE AMTxig Fe

cycling in a microflagellate good chain, 4. phytoplank-
ton-microflagellate interactions. Mar. Ecol. Prog. Ser.
38: 75-87.

Hutchison, C.E. 1957. A Teraties on limnology. I, Geogra-
phy Physics and Chemistyr. New York, Jhon Wiley and
Sons Inc. 1015pp.

Hwang, S.J., C.G. Yoon and S.K. Kweon. 2003. Water

quality and limnology of Korean reservoirs. Paddy &
Environment 1: 43-52.

parel 3 S 233

OECD. 1982. Eutrophcation of Waters: Monitoring, assess-
ment and control, organisation for economic co-operat-
ion and evelopment. Paris, France, 154pp.

Smith, V.H. 1983. Low nitrogen to phosphorus ratios favor
dominance by blue-green algae in lake phytoplankton.
Science. 221: 669-671.

(Manuscript received 7 March 2007,
Revision accepted 13 June 2007)



