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Growth and community response of phytoplankton by N, P and Fe
nutrient addition in around water of Ulleungdo and Dokdo in East Sea
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Abstract We investigated phytoplankton and vertical inorganic nutrients at two stations around water of Ulleungdo and
Dokdo in the East Sea, Korea. Nutrient addition experiments (+N, +P, +NP and +Fe) were also conducted to determine the
growth response and nutrient consumption of the phytoplankton assemblage using the surface water of St. UD3 and St.50.
In the field, although inorganic nutrients were low in the euphotic layer, these nutrients were increased at depths below 100
m. The total phytoplankton abundances in St. UD3 and St.50 were 4.9 X 10° cells L and 1.9 X 10° cells L”, respectively.
The dominant species at St. UD3 was observed to be Raphidophyta Heterosigma akashiwo, Cryptophyta Crytomonas spp.,
and diatom Leptocylindrus danicus, while L. danicus and H. akashiwo including small diatom species Chaetoceros socialis
were dominant at St. 50. In the nutrient addition experiments, phytoplankton growth (in vivo flourescence) in the +N and
+NP treatment was 2-3 times higher than that in the +P treatment, indicating that the natural phytoplankton can respond
to pulsed nutrient loading events. In addition, in vivo fluorescence in +Fe treatment was not statistically (p>0.05) different
from that of the non-Fe treatments, indicating that the phytoplankton growth response in +Fe treatment was not significant.
Dominant H akashiwo and L. danicus in the field showed a rapid response in nutrient additional bio-algal assay, particularly
L. danicus in the +Fe treatments.

Keywords : Bioassay, Dokdo, Growth response, Nutrients, Phytoplankton, Ulleungdo

B ERe AT AT A "S5l A%/ ol §AT [PGA9260AT S v e GRS S F A | AR AE
A[NRF-2016M1A5A1027456]2] AL Rlo} awl A<,

*Corresponding Author : Seung Ho Baek (Korea Institute of Ocean Science & Technology)

Tel: +82-55-639-8513 email: baeksh@kiost.ac.kr

Received August 1, 2016 Revised (1st September 9, 2016, 2nd September 12, 2016)

Accepted November 10, 2016 Published November 30, 2016

186



olo =) = A
= - B o e U .
B e ﬁ%ﬂ%g%qwgﬁwof%%l
? B0 %ﬁ%iﬂc_ u.xu.xEAlﬂ#McTa‘%%
K b ﬁoo;.,_ 1o ,J_AJIGAoPLmlE H o o '
G 7 #QA¢4#AOEMOE¢H00@%A‘E?s mﬂﬂoﬂdoou_cﬂ
o _ < o A° iio# o ) e <o N S
) o o UF o 1]1%“}mﬂﬂdr];olge dlﬂlx T e
T° Mo pE M X = o~ BE RI o ORI o — W = o K2 o gz = P Y ol B o o
T — ﬂﬂ@%@%ﬁ%%ﬁW%ﬂWHef%ﬂ%m.o%@r%ﬂ% QT =k
B & S S N E® L TRE i vz oL
u W.%%%%ﬂa%aﬂ@i% EWEW%%&%?%W% 7 2L
o = o} — o <5 <° o No P Jltu[..__ﬂu
oy mﬂa%ﬂw}alaevo[,@%uoﬂgﬂm#M1o#MﬁLﬂE%%ﬂ%% T B E
1 Et[mﬁﬂVoMﬂﬂmﬁxamaﬂowXﬂmbofﬂ_aﬂﬂ%ﬂ&.wuﬂuﬂ} &mﬁ%ev
< lﬂm%%iLVm»ﬂ]ﬂJ Eﬁloioxupmd%ﬂn;a} Aaﬂﬂﬂox 31 k3_1rMu
15 1 ATBUQL@a%ﬂozﬁ@ﬁ?%slh%sgmﬁl_6%1 = o B 2 o0
) o) o T E N il ol o < _ = B XB T To o' o o paily H_O 3 ) <X Bo
T I o_zba_bﬁ%%ﬂ,?ﬁtovﬁe T L W -z om S N
z %i1yj:fﬂ £l I ) B TR T < o oK T ooy T
X 45;;%@@;@1;:#_% o = B X N R g & i o B
au < c;ﬂmﬂma;oo#ﬂm_%mﬂ R e M ME%%LQ ]ﬂoﬂu%
i %%Emt%ﬂAﬁgwﬁﬁotﬂzw%ﬂ@%MTm%mnwgmﬁc H TR
N Elﬂ gﬂﬂ]ro J|.Z1r o rva ﬁ;oesq OOZO]_O =< 9
R nl%%oum;oﬂhEA B x%ﬂodr_no zﬁﬂwqooLEoﬂu % o W
o o) A= "o — = Xogo 7T . ol i
R ﬁﬁﬂ&%%?hwﬂwwm_@%g1@MW%QM% PR M o SE e
: F o LET LT e AN Y = 5 sz o o Tl
e TR %gqpﬂuo%%@mwoLo:Tiﬂ._oov o ﬂp,moﬂu(l% z@ﬂ%g
. T 0 o ~ NS o FE) r il Doy <
4 Aar%o@moﬂ%@mﬂ%ww%%s%nl%z% R 0o <2
: ) CepbiTricRriziiE Byt
T B E e T W SR N SRS
Ca oih%]&ﬂ M TR W B o ZN;oﬂ
3 Q7ﬂo%;1o40#]ﬂx%ﬂu91@ﬂnoﬂ d B T
» Q%Hogﬂmﬂ%d@MM%%%MV%M%4,L} 5 %0 o
W TR A R Taw RS TR LR TEBE BT
ﬂlzTumo. Njo e 1 omgﬁ_ - o ﬂJIZHAdlEEﬂL
y mw¢@M%m%ﬂ%%ww%m%QW%%wwm%ymwﬁaﬂWﬂWQQ
Mo m F Ho o Fn T N N il _ = = - N TR o <O
on Aao%mnﬁmomm?%mmﬂ%ymwﬂ%%ﬂwmmqloE#EmmWﬁﬂuQEWwo%%Eﬁ
T _._._.: MoﬂoJELT,m.oi_.laﬁ]o_u,ulo_JIE._,_ﬂ__lqﬂuﬁoﬂmmc#oaﬁm.oﬂ%ﬁlﬂbﬂwlﬁ1ro7eﬂL1_t
o LELB.M,E%OC Mu%ﬂﬂp\w_moEﬂHT_J.ZoiﬁTmWoﬂndu ;oﬂrolhumo.%nmod.ﬂﬂ_l&l
3 37[aoﬂuﬂmr%u% o I EG I Q%%ﬂ]p&v%ﬂr?oﬂﬂﬂ
T oo B ¥ %u%i@o? o ¥ %,gmww%é@om,.EU A
. E%ﬂa}iﬂo_ ﬂ,ﬂo_% D%anmulrn TEw L ST g TS50
— LAT WEAO&O]H&E}WL_JFPODEM‘DFE kowof7ndA|“W®u‘m‘Aﬂ8LHquEU\ﬂﬂplall
wiwéﬂmgoﬁﬂmwwmqﬂ%d%wmiw&ﬂD%%%m«@@ﬂﬁ1%w
C R P ok m ™ I S p % 6 g T =2 < .My
%o_%mrﬁgl,o_ g < T oo B L%lﬂaLAﬂar
oy " io]b.zox_vmzoiﬂldl.ﬂrﬂq_iwméuiog% MUEH,_%E]_-XMO nh'oalrw_ﬂ
x = Y E?ﬂloio_?%Jlaﬁl%@obolpor% Ea Tk LPEESZE
JI‘IO_ETmﬂ]HEBXﬂm_uﬂ, zoVﬂ@HMﬁooLﬂt_H7:i: ﬂuﬂqo»@ﬂ T AT B
Wwiommwcﬂﬂmbmtlﬁvmwmwwmuwﬁ%ﬂromwm:umumwr.dgmm?ﬁqﬂr%w%g%
50 o ﬂ%led..ﬂ.HAoXet]lrLo ,d.,lﬁOz Eoﬂel.nﬂln_moo = o o %&o]
i ﬁooo,meVLlp. o o N TR Bl 5 m L B N o W Ao X
agmu%%wﬁ@%%%%M%EE%d%wﬁwﬁmﬁuﬂ%wﬁfﬂmﬂﬁ%Wﬂftmw
%%mgvzoMA@%wvﬂ@fgﬂimaymoq%@uw%w;%%%ﬂwa@
_s%urm%_xd,woaaé ovu%ﬂ%mxkoﬂo_ﬁ_ew@wjgﬁu/%l
laﬁﬂﬁoaﬁvﬂ oy Epmol,o 1%%%%% =
eI i R o ol T B —_—
xﬂﬂuﬁroeﬂ FL o lrig:.;oll
SIoZdLErpEdlE
= T OHp N ‘T oo TR

187

kA 7}

El

=
T

371 9

sl
Heks



A 71Ee 8] =g A AlTd AllE, 2016

&

Fig. 1. The map showing the sampling stations (UD3

and St.50) in Ulleungdo-Dokdo around water.
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Fig. 3. Vertical changes in the concentration of Chl.a
concentration at two stations in seawater around
Ulleungdo and Dokdo of Korea.
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Table 1. The list of dominant group on the final
sampling day of each nutrient addition
experiments in field water collected form St.
UD3 and St.50.
Types of experiment fst 2nd 3rd
P P dominant dominant dominant
UD3 C C.p¥* - -
+N H.A*#* L A¥#* P.prx
+P C.p#* - -
+NP H.A**** p pr¥* L. A***
C,+Fe C.p** L.A* -
+N,+Fe LA H.A** P.p**
+P,+Fe C.p¥* L.A* p.p*
+NP,+Fe L.A®** H.A*** P.p**
St.50 C p.p¥* L.A** -
+N L.A** p.p* Ch.P**
+P L.A** - -
+NP PPk S.px Ch.P**
C,+Fe L.A** PP * -
+N,+Fe LA*** PPk Ch.p*
+P+Fe L.A** Ch.p* -
+NP, +Fe L. A*** p prx* Ch.p*

C.P: Crytomonas spp., H.A: Heterosigma akashiwo,

L.A: Leptocylindrus danicus, S.P: Skeletonema spp.

P.P: Pseudo-nitzchia spp. Ch.P; Chaetoceros spp.

ek >X10° cells mL™, ***:>X10° cells mL”, **:>>X107 cells mL”,
#:>10 cells mL
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