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Temporal Changes of Limiting Nutrients and Phytoplankton Growth Rate in Lake Paldang.
Choi, Kwang-Hyun, Soon-Jin Hwang*, Ho-Sub Kim and Myung-Soo Han?! (Department of
Biological Systems Engineering, Konkuk University, Seoul, 143-701, Korea, 'Department of
Life Science, Hanyang University, Seoul 133-791, Korea)

This study was conducted to determine limiting nutrients and the physiological cha-
racteristics of phytoplankton in response of nutrients in Lake Paldang from March
2002 to October 2002. A field research was conducted along with laboratory batch
culture experiment to find the limiting nutrients and the growth kinetics. According
to the results of Chl. a TP relationship, TN/TP ratio, and nutrient addition bioassay,
phosphorus appeared to be a major limiting nutrient in Lake Paldang and thus the
lake productivity was greatly influenced by it. P limitation for the phytoplankton of
Lake Paldang varied with season, and the possibility of limitation by nitrogen and
silica also occurred. The degree of P limitation was greatest during spring when the
concentration of dissolved phosphorus is relatively much lower than summer and
autumn. The maximum growth rate (Umax) and half saturation concentration (K,) of
Lake Paldang phytoplankton ranged from 0.8~1.1day ! and from 0.1~ 0.8 uM, respec-
tively. Ky was highest during May (0.8 pM) and the lowest during September (0.1 uM).
Such result may be induced by the phytoplankton cell quota that showed the lowest
concentration (0.13 pgP/pgChl. a) during May. The growth Kinetics showed that
phytoplankton growth in Lake Paldang was faster during summer and autumn than
spring, suggesting that the potential of algal bloom is high after the summer monsoon
season.

Key words : Phytoplankton, Limiting nutrient, Phosphorus, Growth kinetics, Maxi-
mum growth rate (Umax), Half saturation concentration (K,), Lake Paldang
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Table 1. Compositions of STM medium.

Macro nutrients Micro nutrients
(mg/1) (na/l)

NaNO; 25.5 Hs;BO3 186

NaHCO3 15.0 MnCl; 264

K2HPO, 1.04 ZnCl; 3.27

MgSO, - 7TH,O 147 CoCl; 0.78

MgCl, 5.7 CuCl; 0.009

CaCl; - 2H,0 41.4 Na;MoO, - 2H,0 7.26
FeCls; 9.6
Na,EDTA - 2H,O 300
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Fig. 1. Temporal changes of TP, DIP, TN, Chl. a concen-
tration and Precipitation (mm) in Lake Paldang (-
. precipitation).

Aol ol olsl AR Ashoiw sk (A 7,
1990), & d-7-olAl 842 A} (Fig. 1)7} o]t A&
Bdee 7

HES }\g—‘?—\'—ﬂ:.g. 895 AL 311-21]-'3-
P<0.001). o]&]3t A3}l=
ﬁ“%%ﬂﬁ’ 7%5:14 lell oJ3f k& fml
yegEamEe] 4ok Al
T ARe ddske 71l He @] N/P ratio (F
AN A W FEsr B < AT 552 B
=3t 4~ 9)o} (Redfield, 1958; Hecky and Kilham, 1988).

A
1)

fok
it
o
oz
als

. 2k
&) \ H
= . | A _."ll e
o ! - - Y _." h f Y =
: BT NI\ /TN [l
= N A ..-_. ’ e .' 5 ll' Fi =
- o .‘H" T \‘I— b | I i 'ﬁ_
i ; 'y i - =
]l o "'“l | - ]

i - Wi

ii - . - . ’ ’ ’ ’ 1

e, Apt May  Jin el Mg Sep. O

Fig. 2. Temporal changes of TN/TP ratio and Chl. a con-
centration in Lake Paldang, 2002 (@ : Chl. a, A :
TN/TP ratio).
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Fig 3. Comparison of algal growth shown as Chl. a increase in nutrients addition experiment during 6th days (March~
October, 2002). Statistical difference designated by the alphabet was analyzed by Duncan-test. Different alphabets

indicate statistical differences at P <0.05.
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Fig. 4. Seasonal algal growth shown as Chl. a increases in different P concentrations added in STM medium using algal
assemblages of Lake Paldang, 2002 (@ : Control, O : 30 ug P/I, A :50ug P/l, A : 100 ug P/I, m :150 pg P/l).
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Table 2. Growth kinetic parameters for phytoplankton assemblages in Lake Paldang, 2002.

Growth kinetics

. DIP
Month Dominant algal (Dissolved Inorganic i Ky Onm
species Phosphorus) (ug/l) (day?) (UM) MmadKu 0 0p/ug ChI. a)
April Asterionella fomosa 2.4+0.7 1.0 03 33 0.39
Aulacoseira ambigue
May Aulacoseira granulata 2.2+0.7 0.8 0.8 1.0 0.13
July Anabaena spiroides 6.1+0.9 1.0 0.3 3.3 0.36
Microcystis aeruginosa
August Aulacoseira ambigue 18.2+7.8 0.8 0.3 2.7 0.39
September Asterionella fomosa 3.0£0.6 0.8 0.1 8.0 0.59
October Aulacoseira ambigue 52403 1.1 0.4 2.7 3.11

Cryptomonas erosa
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Table 3. Reported kinetic values of maximum growth
rate (Umax) and half saturation concentration (Ky)
in Monod model.

Hmax Ky

Algal species (day)  (uM) References
Asterionella 0.67 0.61 Holm and Armstrong (1981)
formosa 0.07 0.02 Tilman and Kilham (1976)

T
aeruginosa : :
0.25 0.2  Holm and Armstrong (1981)
Aulacoseira sp. 0.8 0.3  Shin (1998)
In situ aglal
assemblage 0.8~1.1 0.1~0.8 This study

in Lake Paldang

W elell &)k i} (Table 3).
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