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Abstract : To investigate the effect of yellow dust on phytoplankton, a field survey and physiological experiments were carried out in the waters near
Taean Peninsula from April 22 to 26, 2006, when yellow dust occurred. Phytoplankton populations during the yellow dust period were in the range of 26
~290 x 10° cells'L”, a somewhat low standing crop. An increase in diatoms (a main taxonomic group), especially benthic diatoms such as Paralia
sulcate, a typical species for active mixed sea water areas, was also remarkable. In addition, the Chl-a concentration after yellow dust exceeded the
Chl-a concentration change range according to the tide before yellow dust. As the concentration of yellow sand increased in a yellow sand treatment
experiment, primary productivity decreased, and the maximum assimilation number showed the same tendency. In the 48h culture experiment, primary
productivity of the test group was lower than that of the control group at the early stage (T0) of yellow sand treatment, but after 48 hours (T48), the
test group showed higher primary productivity than the control group. In particular, the primary productivity of the test group significantly increased to
321 % after 48 hours. Therefore, strong physical environment accompanied by yellow dust may temporarily inhibit the growth of phytoplankton in the
waters adjacent to China in the early stage of yellow dust, but the formation of stable water mass has also been identified as a potential factor

promoting the growth of phytoplankton.
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Th(Laurent et al, 2005; Kim, 2008). &= A= A3 ~800
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Fig. 1. Map showing the sampling station in the coastal area of
the Yellow Sea, Korea.
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(Table 1, Fig. 2c, 2d, Fig. 6a).

Temperature (C) Salinity (psu)
5.0 6.0 7.0 8.0 9.0 10.0 280 290 300 31.0 320 33.0
0 f ;‘5&9 —— ; 0 — —
10 10
20 20
z g
= =
é 30 =) 30
a =3
40 40
50 - 50
60 60
o Before 4 Occurrence = After © Before & Occurrence = After
Irradiance (uEm™s™) OBS
0 500 1,000 1,500 2,000 0 20 40 60
0 T T T 0 T
o,
;’mﬁ ot 0% ° o |
10 10 | oqic
20 20 Y
g g |
£ 30 £ 30 o,
g g IV
a (=] o J2A
40 40 go §A
[ P Dﬂg
50 50 °
60 60

© Before & Occurrence = After © Before & Occurrence = After

Fig. 2. Vertical distributions of temperature (a), salinity (b),
irradiance (c) and turbidity (d) in the coastal area of the
Yellow Sea during the study period.
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ol SrFstuA AEEHAEY 3
1572 A2 st AEEFAE 2
= A4S BY(Table 1). AEZHAE
WE Chla 55E A7 5
WA o wfe We FEE WA, AP W A xR A
AZ7|74A9] Chla &
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w7t 7zt 07ugL1JJr 9 ug:
(Fig. 5). A EZHIAE $HTL Ay
)<k cryptomonads7]- FQ
a1, EAPA S FdlE AXA &3 F(benthic-diatoms)
@5t FAPTA A
7o) wel AEZPIGE $HE] 2o]S K ATKTable 2).

232

Paralia sulcata?t 8 $HEF0=2 =

HAd E3AFEP )= AR oA F2 2d5S va i
Zapglon, AP S FAPEA it THG AP
Foll 7FashA v(Fig. 6b).

Table 1. The changes of abiotic and biotic parameters in the
coastal area of the Yellow Sea during the study period
(meantsd)

Parameters 2(%6?0132;1 (o%:iuﬁgtrlge) 2?a1?e€§ﬂ
Temperature (C) 59940.15 | 6.24+0.09 | 6.24+0.00
Salinity 31.73+0.03 | 31.72+0.01 | 31.73+0.00
Chlorophyll a (ug'L™) 0.5+0.1 0.7 0.9
Diversity index (H') 1.83 1.66 1.57
?ﬁg‘;ﬁ’iﬂaﬂy light (PAR) | 795 7 800.9 2874
Euphotic depth (m) 8~9 9~10 4~5
ng;‘;glci‘;’;?‘ﬁ‘;‘;) ) 039 0.52 129
Standing crops (x10° cells-L")

Phytoplankton 25.8 46.0 81.9
Diatoms 6.5 449 80.7
Dinoflagellates 1.5 0.6 nd.*

*n.d. indicates no detection
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Fig. 3. The change of phytoplankton community in the coastal

area of the Yellow Sea during the study period.
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Fig. 4. The changes of phytoplankton, diatoms and dinoflagellates
standing crops in the coastal area of the Yellow Sea

during the study period.
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Fig. 5. The change of Chl-a concentration in the coastal area of
the Yellow Sea during the study period. Error bar is min.
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Fig. 6. The changes of (a) light condition (air-light, Kpar and
euphotic depth), (b) assimilation number (P,), daily
production and phytoplankton dominant species in the

coastal area of the Yellow Sea during the study period.
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(control).TF SEtal, SAMEH M7V 7t S7HEel uhet A
A ZF A4S THFig. 7a). 53] FAMHEZ H7F 1L5ppm AT
(test)oN A H ) S3AFP)E NETET 36 %7t 2819
AR 15ppm UMM REE AEEFAE A8l
AAAR A adE FAT. dAAAEE Ao F3ASF
(PPo)et #ol FALEZ HA7bs w7t Sl whet has
qmgh)2%+ﬂ&%ﬂ$4ka%%ﬂﬂ%‘nIH
= Ad 53AFEP8: 1.9mgC Chl-a! h)e} A=A (1.5
mgC m? h') &5 wjFZ7](Toyoll &= ZAFE 710 wpe J3ko
2 OETEYg 92 s BHou, 3AHETE 4827
(T48)0ll = =T HU A7 AdFoA Ho 3
(P%n: 11.4mgC Chl-a' h")2} AxFAAFE (6.5 mgC m™ h')o] =
T =2l 218 Ho] AR 9)F AA| A o 3Fo] EFY:
UH(Fig. 7b).
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productivity. (a) After the addition of aeorian yellow dust,
assimilation number (P%,) and primary productivity
influence by each aeorian yellow dust concentrations within

2 hours, and (b) incubation experiment for 48 hours.
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g

= 2% 550 o dURFE
U}(Smayda, 1970; Margalef, 1978; Mann, 1993; Carter et al,
2005). T3 v]F A HEFO} cryptomonads™= G2 Q1 =3
7h @AE AP Ao e $AFeR s o,

AP Aoll= ¢HFoRE EH8A XU TH(Table 2).

FARAYA AR Faetg

Table 2. The change of phytoplankton dominant species in the
coastal area of the Yellow Sea during the study period

Sampling . Standing crops | Dominant rate
period Species (x10° cells L") %)
unid. flagellates 12.7 49.3
Before
cryptomonads. 2.7 104
Paralia sulcata 26.2 57.0
Occurrence
Chaetoceros debilis 4.7 10.1
After Paralia sulcata 50.5 61.6

e

SRR Fo] Al FsAF PR w2 XA
W3S LA ekodt) ol AN FI &
o Ad oz o HFsAFPE)E UEtHE P osulcata
7t 57~62%°] HAR $-F3te] AA AEEFAES] A
S35 24 Aoz FaEth(Chung, 1996). HH A E
ZF(Chl-a)y> AZF2] AN MR/ FFo= 7FY =] F7F
3] A A A

o ml B 2>

o &
o
>
2N
1
PN sl NN

(Dunstan, 1973; Beardall and Morris, 1976; MacCaull and Platt,
1977; Harris, 1978; Harding et al., 1981; Coté and Platt, 1983), &
3 3 BN 230 AAPNELS A4AE Fa 2d
2 gy SApA Fol = AEEZFIE] AEH(Chla)
7kl wlsl HAEsAFER)el Faeh 53 fdd ol
o & a7t 59 AL dFS FAT olek 2
o] I ZAte M= GApEA F Ex Fo ek niEa 24
4§02 559
Fsgla, o2 Qe Sl

BE e A F8 8

4.2 AIHE e
FAEA H7F 1.5ppm AP FAA H F3IAFEP)E
2R 36 %7t st ALt wel AEEFAE

gk

i

GAE WSEH FAR G P

o WAEHAl wkEEAaL, AR H7bEE STl uhE
Ho 5 AP AAAE ] s ES 4 Hd 53%

o} 40 %2 A FAQl AA TS B 48417 v F o

A& Z27)(T0)] AL 7] & o)

AL o] 7HAsk ok, A TE 4841 7F

AP A o] A 3] E 1y =

oli= AR ZF] whE AT

2 A s gyE By,
<

e RGFAF % v

dgol ATk et F7, Fa, 2 5o ole 4y o
FAT A FAEZI ) # % vy

27F dApgAE e dESs = 4 Avhal KalskSlal(Subba
Rao et al, 1999; Bishop et al., 2002; Visser et al., 2003; Herut et
al., 2005; Mikami et al., 2006; McTainsh and Strong, 2007; Han et
al, 2007), -2t sl EAS) A EEETAE O
A AR el EFHE Feld ol A

EZYIEY
A AR A e e F 4 dvkn wuskc
(Jo et al., 2007).
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