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Organic Matter Sources in a Reservoir (Lake Soyang); Primary Production of Phytoplankton
and DOC, and External Loading. Namkung, Hyun, Bomchul Kim*, Gilson Hwang?!, Kwangsoon
Choi and Chulgoo Kim (Department of Environmental Science, Kangwon National University
Chunchon, 200-701, *Korea Agricultural & Rural Infrastructure Corporation, Rural Research
Institute)

The autochthonous and allochthonous organic carbon loading were measured in
Lake Soyang, to estimate the amount of carbon loading into the lake and the
contribution of their sources to the lake’s carbon loading. Autochthonous carbon
loading was estimated from phytoplankton primary production with the extra-
cellular organic carbon (EOC). Allochthonous loading was determined by measuring
dissolved organic carbon (DOC) and particulate organic carbon (POC) concentration
in the main inflowing Soyang River. Both autochthonous and allochthonous organic
carbon loading were high during the summer, from July to September, and account-
ed for 43.2% and 71.7% of the annual loading, respectively. Primary productivity was
elevated up to 1,000 mgC m-2d-! during summer and lowest in winter. EOC produc-
tion from phytoplankton was also large in summer, resulting in a high DOC concen-
tration in the lake water. Primary production of phytoplankton and allochthonous
organic matter loading from the watershed contributed to 53.6% and 46.4% of total
loading, respectively. The EOC production accounted for 4.4~21.2% of POC primary
production, implying that EOC production of phytolankton must be considered in
estimation of primary production.
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o} (Likens, 1975).

I A f718 Hatel gk o R} HEAYA 9
AAQl 7= s A FAIZE Ao wEA
=, BoJokst=, 934 Sl o FHs-do (Wetzel
and Likens, 1991). dulx o=z {&o] wE 3 AE=
R2RE FHEE f7Ee] Fo3 FFU] HH,
frée]l 2”1 A 3t el WA R E
o] Fa FFe] ¥} (Wetzel, 1983). =1 @2 3}
At shgoll= Ay AFs7F AAFHS 50 =7A
3 A FAIZEe] bl whel 5422 1A Akel 2 A
AR HEAAAR7IES] vFe] EolA 2 (3 5,
1994; 71 5, 1996). FFsv} 7259} Fro] 9w 5o
A 7GR 8] AAPL ghubste] Alo] 2 Fro]
My 27t 340 W 77159 WA B2 vF

S 2R 8k (A 7], 1990; Kim et al., 1991). ¥hH Aok
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dde] 7o) glomz {75 RS HEE
EZHIE oA o] FoiR 3 AU (3 5, 1994;
=, 1999; Kim et al., 2000).
Qo AeBgmEel F4 S A7Hs) (auto-
lysis)ol] o]zl 4=Fo =z £ =87]ek4 (dissolved organic
carbon, DOC)”7} <= #] 4t (Hansen et al., 1986), 717}
T AEEgasd s FRAE St Bt BYAE
o] dxr} DOC = wj&= o} (Mague et al., 1980;
Sendergaard et al., 1985; Jgrgensen, 1986). o]#| 3t A&
Z XS DOC wj&S A EZu)Z§7)ekA (extracel-
lular organic carbon, EOC)e}x it} EOC2] 3}shA gl
FH3 ke AeEaEe] ATA A (Nalewajko
and Lean, 1972)¢} A EZg=E2] & %A (Chrost and
Faust, 1980) 5o o84 <3 AgzeaEe 3
F4 FANAM EOCR miZEEHE B]E& 10% °|3t2 4
Al =R gL Aoz 4 9tk (Berman, 1976;
Covency, 1982; Riemann, 1982). 3}*|qt s49] X.ojof
steol AeEgaEe] & 24 23 AR weiy
EOCZ w|&H+& vl&o] ¥4 Rud o= 3tk Gulf
of Maineol|A] <17-3F Mague et al. (1980)o]] 2]3}H, A&
EFTEe] T C-142] 74% o]4}e] EOCE &
Aok WAz ME F FFAEF F EOCE| vlgo] §A
o] 42.6%= =¢rom (Cho et al., 1997), I}5-63 ekAle] ol
Fol =g 712322 Hartbeespoort Damol| A = 32.4%
2 =7 ®.15 gl (Robarts and Sephton, 1989).
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Fig. 1. Map showing sampling stations in Lake Soyang.
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Plot for Windows Version 5.002 o] &3} log(Y)=a+b
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% (photosynthesis-irradiance) =411 (Platt et al., 1980)
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Fig. 2. Variation of organic carbon concentration in the
inflowing river water of Lake Soyang from 1984 to

2000.
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Fig. 3. A relationship between inflow rate and organic
carbon concentration in the inflowing river water
of Lake Soyang. Organic carbon concentrations
were converted from COD concentrations. Solid
line and broken lines indicate regression and 95%
C.I. for individual predictions, respectively.
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Fig. 4. Relationships between inflow rate and DOC (A) or
POC (B) in the inflowing river water of Lake So-
yang. Solid lines and broken lines indicate regre-
ssion and 95% C.I. for individual predictions, res-
pectively.
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& W Aoz uehdeh wvSAehe] Orinoco River
AT W7EA Aol Bake] A7) fod e E
2] POC fr%-¢] DOC?| &R v Frhu Hu= g
(Nemeth et al., 1982). T}2 A YoM = §A8E A3}r}
X% w} glo} (Wetzel and Manny, 1977; Dahm et al.,
1981; Thurman, 1985).
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Fig. 5. Variations of primary productivity with the extra-

cellular orgainc carbon in Lake Soyang. Open cir-
cle and solid line indicate measured and calculat-
ed data, respectively.
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Fig. 6. Variations of primary productivity and extracellular
organic carbon in Lake Soyang, 2000.



Lake:= EOC2] u|go] 5%z ZAlE 9l ow (Wetzel et
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(Riemann, 1982). o]& A EOC7} x}A|3}:= n]go] 2l
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A= EOC2] H|Eo] 42.1%= w$ =7 H1Eglow
(Brock and Clyne, 1984), 2~¢]dl¢] Lake Erkend A =
27.2%= =4 ®R3¥ o7} ¢l (Bell and Kuparinen,
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Qe ofzel AAE AE sz WEHE Ax 24T 7}
=Alo] glt} (Mague et al., 1980; Robarts and Sephton,
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Fig. 7. Monthly variations of organic carbon loading from
the watershed and fish farms (allochthonous, e)
and primary production by phytoplankton (auto-
chthonous, 0).

Table 1. The organic carbon loading from each source in
Lake Soyang; primary production, watershed.
Values within the parentheses are a percentage
of each source.

Autochthonous Allochthonous Total

Year phytoplankton Watershed Fish farms !0ading

tCyri(®) tCyri(®) tCyri(%) tCyr
1986  6,850(52.5) 6,210(47.5)  0(0.0) 13,060
1987 14,723(52.9) 12,175(43.8) 908(3.3) 27,807
1988  7,979(58.7) 4,713(34.7) 908(6.7) 13,601
1989  9,036(52.5) 7,272(42.2) 908(5.3) 17,215
1990 16,028(37.8) 25,486(60.1) 908(2.1) 42,421
1991 10,181(53.6) 7,920(41.7) 908(4.8) 19,009
1992 21,009(72.3) 7,174(24.6) 908(3.1) 29,181
1993 21,626(71.0) 7,918(26.0) 908(3.0) 30,451
1994  9,941(70.9) 3,179(22.7) 908(6.5) 14,027
1995 13,723(42.4) 17,726(54.8) 908(2.8) 32,357
1996  8,839(54.7) 6,420(39.7) 908(5.6) 16,167
1997 7,407 (47.6) 7,258(46.6) 908(5.8) 15,572
1998 11,506(55.9) 9,060(44.1)  0(0.0) 20,566
1999  7,671(39.4) 11,776(60.6)  0(0.0) 19,447
2000 6,191(52.7) 5562(47.3)  0(0.0) 11,754
Mean 11,520(53.6) 9,323(43.3) 666(3.1) 21,509
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198713} 1990 e = 7}zh 14,723 tCyr19} 16,028 tC
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w9 A& 4713tCyriel 3,179tCyr 7} §dstdeS
B3t =AU
FAAAR71EC] FH715 FalagllA AR se ]
£ 1xpAAEE o] %‘B&Ed 1992\d¥} 1993y o= 77t
72.3%%} 71.0%°] ik 3 1XFYAE o] A= A
T F °i—rEH f71E F3haFe] A" 1994l =
FARF71EE 709%°) ¥ 71AmE BT 9%
71947188 19905?} 19953l 7H7t 62.2%%} 57.6%
2 22 JdxE Byl 19996 §9 o2 HE| Q]
olgko] 11,776 tCyr 124 ot s nl&) 7} we
= °M ot WRAAAR7IEe] Aoz A7)
Fol 23] 60.6%2 ¥ 7|d=E Hoh o
= i-rEi W EEE §71EC] FR71E FakEFelA
2HA 8 B &2 2.1~6.7%2A A &Stk 13y 9
e M= B2 3R FYEH olE Wi AR
Ea7]9] e Bl @ oFo <3t Aie}l 22

L2 & oo

o
rlr

FAPZHERE a3 {715 Hslel gk 7|
71A=s Hi AEEFIES 1xpAAke] HF 53.6%
ojglow, S| R7|DR7| B2 Fo3} sHFe] ket
742} 43.3%%} 3.1%E i]— 139 28jm=2 A0ks9]
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