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Seasonal Variations of Primary Productivity Analyzed by
Phyto-PAM Chlorophyll Fluorometry in the Beopsu Marsh,

Haman-gun, Gyeongsangnam-do
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Marine Science Research Center, Environmental Research Institute, Yeungnam University,

Gyongsan 712-749, Korea

Abstract — The seasonal variations of primary production were investigated by phyto-PAM
chlorophyll fluorometry as well as classical methods (standing crops of phytoplanktons and chloro-
phyll @) in the Beopsu Marsh, Haman-gun, Gyeongsangnam-do. The amounts of turbidity, SS, T-
N, T-P, BOD, COD, Ca?t and Cl- were the highest at the station 3, where located in flowout site
of wastewater treated by the filtration plants. The water quality was the third level by the
standard of BOD and COD. The amount of chlorophyll a (268.8 mg L-") was the highest at the
station 2 in April because the cell density (2,677 cells mL 1) of Micractinium pusillum increased
suddenly from February (180 cells mL~1), The patterns of primary production of phytoplankton
by phyto-PAM chlorophyll fluorometry were fallen in with those of standing crops and chlorophyll a
of phyto-planktons. The primary production was varied according to stations and seasons. The
water environments of the Beopsu Marsh as a natural mounument should be under the control of

a regular examination in order to preserve the ecosystem,
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Fig. 1. Sampling sites and inflow stations of wastewater treated by
the filtration plants (D1 & 2: Daepung | & 2 plants: M1 &
2: Munhyun 1 & 2 plants) in the Beopsu Marsh, Haman-
gun, Gyeongsangnam-do (latitude: 35°20°08” ~ 16”; longi-
tude: 128°20°06” ~35").
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Fig. 2. Seasonal variations of water temperature, turbidity and SS
in the Beopsu Marsh, Haman-gun. Gyeongsangnam-do.
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Fig. 3. Seasonal variations of DO, conductivity and Chl a in the
Beopsu Marsh, Haman-gun, Gyeongsangnam-do.
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Fig. 4. Seasonal variations of T-N, NO3-N and T-P in the Beopsu
Marsh, Haman-gun, Gyeongsangnam-do.
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Fig. 5. Seasonal variations of PO4-P, BOD and COD in the Beo-
psu Marsh, Haman-gun, Gyeongsangnam-do.
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Table 1. Seasonal variations of ion elements in the Beopsu Marsh, Haman-gun, Gyeongsangnam-do (Unit: ppm)
lon elements Months St. 1 St.2 St. 3 St. 4 St. 5 St. 6
F 4.49 15.73 6.44 8.97 7.27 6.59
Mo+ A 6.38 11.04 9.63 8.77 5.94 5.57
£ A 111 4.99 2.53 3.01 22 3.30
. N 3.03 7.9 6.03 6.24 6.27 3.78

Cation

F 20.35 63.63 27.23 34.4 27.9 29.57
Ca2+ A 27.13 51.59 74.6 40.68 26.03 24.85
A 4,94 23.19 10.34 10.34 8.42 14.71
N 15.18 43.86 61.36 17.32 26.94 19.75
F 14.62 49.54 23.31 21.33 25.21 23.06
Anion cl- A 17.93 81.84 121.75 17.14 12.83 12.59
A 1.94 10.3 6.38 6.38 2.95 4.27
N 6.52 15.54 45.08 6.94 14.88 8.86
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03 Table 2. Standing crops (cells mL~"of phytoplanktons in the Beo-
z 04 psu Marsh
EECEI N R R ' F A A N
E o2 St. 1 * %
g St.2 * *
T 01
N l T l j Charaphyceae St.3 . .
St.3 St. 4 St. 4 ) :
Stations St. 5 g
St. 6 * 130
0 St. 1 590 410 6260 740
~ 04 St. 2 100 22,430 110 1,350
= Chl hve St. 3 7.370 350 300 200
203t - ] OTOPRYeEas gy 4 200 2390 10420 710
g . { L ‘ St.5 60 2,290 1,030 710
z 5 E N ; St.6 50 240 1600 80
SR z \ & - * *
i | ! l 1 st 1 80 | |
o a2 | | » : St. 2 50 * *
St. 1 St.2 St. 3 St. 4 St.5 St.6 Dinophveeae St.3 * *
Stations opPhy St. 4 * *
St. 5 * *
L7 L6
T 06
ST o st 1 40 100 6890 920
A . St 2 147 740 350 200
S 04r St. 3 2,460 320 40
Z £ 0 Cyanophyceae gy 1gop o+ 1340
=€ o2 St. s 50 8520 970
25 St 6 360 240 210 520
= 0 St 1 510 1,360 1,390 1,190
St. 2 60 2,950 550 1410
Stations Bacillariophyces St. 3 4,580 3,790 13,690 2.820
ACHIATIOPRYCRAC g 4 4500 1020 5390 2,160
OF A - A [ ‘ St. 5 590 3,900 9,550 530
St. 6 1,800 880  7.950 250
Fig. 6. Seasonal variations of maximal PSII quantum yields in each ) St. 1 * 680 760 210
wavelength of phytoplanktons in the Beopsu Marsh, Haman- St. 2 120 440 450 1,570
gun, Gyeongsangnam-do. St. 3 50 1,390  9.600 18,720
Euglenophyceae St 4 20 10
St. 5 * 500 600 200
A (isoproturon, Cu, AlzA), StAA~EH A7} ABEZet= St. 6 1.200 480 6,400
Eol mAe odgks) AeEgmEe] ALgAel o St 1
St. 2 110 *
WAe AE57] 918 PhytoPAME olg3led 57 A S
gAY A7AE syl = 8k (Juneau and Popovic Rhodophyceae St. 4 *
2000; Dorigo and Leboulanger 2001; 7} 2004, 2005: Sch- ii . .
mitt-Jansen and Altenburger 2007, 2008). St 1 %
Fig. 62 Aol EAsts Al EZHAES F7 371F] St.2 * 100 *
2 RE3ld Huder a88 2338 Al 470 Xanthophyceae 2:2 .
ume) blue filterol] 4 o] A A5, A4 bF 77| st.5 S
Il °"C L’—i—%—ﬂ =7 o] 31, 535nme] green fllteroﬂ St.6 10
q

620nm<] orange filter
o 6‘]— 1/11 ] /lg /\]—

By

phycocy1n1n~ &} =

A o] 7}% 8t} (Heinz Walz 2]
Bl

_gr_

N gEeaE 6o 9= WEs} glovh 4R 29 32 YA &
PEEE G54 o] BE AREGIES] 92T ¥ o Quuisl opare] FrelAth 53 44 2= BE
& HoE e RA HEEE A BHT 2 9 Sgeld 490] w7 vehd vheel 94 3 Jag
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Standing crops of Chlorophyceae
(cells X 10° mL~")

St 1 St. 2 St. 3 St. 4 St.5 St. 6

Stations

§ 16

= 14
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2~ 12
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=2 w0

T o«
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Fig. 7. Standing crops of phytoplankton divisions in the Beopsu
Marsh, Haman-gun, Gyeongsangnam-do.

of 49of) WA vjebd Ao Hel ABEYIE F4
o] ofztsl whdHel 8Uolli= A 3,48} So|A BE
MM A veEREd o] AHE AEd 54
w9} AEEFIIEY ANAS Frt) U3
el o} (Fig. 35} Table 2).

AEEFAEY dEFe IS dddsle 7E
o] Bl fjvtel R d ApAEo] 2Fo
712 (5,000 cells mL~Y)(Horne and Goldman 1994) o)A}
o] HEgko] Yehtar glovk B oA Heke] 4
BZagaE] g2ake A3 1(1,620~ 15,300 cells mL),
3 (14,460~ 14,680 cells mL™)3} 4 (16,500~ 17,150 cells
mL"1), 5(700~ 19,700 cells mL-)$} 6 (230~ 10,370 cells
mL Dol Al HlZ™-wrl zA4 ZF78 ubdel, A4 2
(1,800~ 1,460 cells mL Dol M= 32 7F4d)c} (Table
2). B dEse] My wxrte] dxake 44
o A4 222,430 cells mL™) 2 =4 Jehton 84
o]l A& 410,420 cells mLY), 2] A=A 3(7.370 cells
mL-H2 vepge Gx7te 296 498 242 7t
28k Aol ek AAH 4dlMe # Foz A

a1, 892 #A4s ZUsIY 272 A 1500 —
1,390 cells mL™1), 2 (60 — 550 cells mL™1), 3 (4,580 —
13,690 cells mL1), 4 (4,590 — 5,390 cells mL~1), 5 (590 —
9,590 cells mL™") 28] AA 6(1,800 —7,950 cells mI~1)
25 Zriglow, 24 AA 33} del|A] dEge] s
A VeI, 490l A 2,3, 5904 B debde
o, 8dell:= AA 3,4, 5, 604 HlmA o HEIE
Vel ol oL 2 8ol AA 3(13,690 cells mL el A] 7}
4 po Q2L Jehyoh Fig. 7).
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