Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.4.2951
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 4 pp. 2951-2957, 2015

A2EAF FES o] 8T HEAE Ao uE
FPAE BE H AAALES Al

SRS S, PSEY B & HaloinA
The difference of photosynthetic efficiency and electron transport rate by
control of the red tide organism using algicidal substance and yellow clay

Moonho Son'?, Seung Ho Baek”

lDepaltment of Oceanogiphy, College of Natural Science, Pusan National University
“South Sea Research Institute, Korea Institute of Ocean Science & Technology

2 o 3 5 ARYBY IS PP APT FAAZAN A2 AT YA B AT E vAET

A8 A A|5t7] 918 7§t Thiazolidione FSA(TD49)$F Aol A A2 =S Aojslr] $slo] Ax s = FEo O3t
AzTg ZABIIE obed] AXAE QA e AT FAEY] S &S mE 5 e EAY DS A (activity

Chl. a), B3 EE&(F./Fn), AAF AE-E(electron transport rate, ETR) 52 H715FAth WA ZAEL fal 27 353 v5-3)
25 155 Agsdlen, falzaFe HANZEF  Heterosigma akashiwo, Chattonella marina®t ©20] HEZF
Heterocapsa circularisquamas W) 118193 31, W3 257+ SHEZEF Rhodomonas salina® tste] H718ith f3l2F 3T
& A2 EA(TD49)el o]t whE Aol M7} ghy]w]o] -8k A2 H(>80%)E Kol vHi, FEo Asia= dxas
o] 30%°]st= WA YElStTh B3 TD49ol tist f-al 27 35 A28 82 H circularisquama> C. marina> H. akashiwo
€% o tehkon], B B8 D AAARE £I T8 W ek, BR0) A4 9 AL A0 AR
ATk vhA, Fal 25 3F ] AejA SFEel oiek B T &I AAAEES td ) fFo g Abo]E HolA] kth(p>0.01).
HI-31E R saling & v|Ztol] v]sle] TD49¢} =] Az g3, AP EE 2 AAdGE9] Abol= WA YERA
kL, 23] TD49EH A “37go] T84 F&S X Ae Fleiint. 2oz B Ao A TDA9EE-S 734
Z AES AYHR Ao} & 5= 9o, dF HEA] 73 Ax G395 JH 5 US AoE ddkdE v, FEE ARAE
Aofell AgFatA] @& Ao ALRH I

Abstract The development of worldwide harmful algal blooms(HAB) is a serious problem for public health and
fisheries industries. To evaluate the algicidal impact on the HAB species, algicide thiazolidinedione derivative (TD49)
and yellow clay were examined, which is focus on assess the algicidal effects and inhibition to photosynthesis of HAB
species. To obtain the detailed information, we analyzed the viability of target species related to activity Chl. a,
photosynthetic efficiency(F./Fi), and electron transport rate(ETR). Culture experiment was conducted to evaluate the
algicidal effects of three harmful species(raphidophyceae Heterosigma akashiwo, Chattonella marina, and dinophyceae
Heterocapsa circularisquama) and one non-harmful species (cryptophyceae Rhodomonas salina). Our experiments
revealed that three HAB species were easily destroyed of the cell walls after TD49 dosing. Also, they had significantly
reducing values of active Chl. a, F\/Fn,, and ETR, due to the damage of photosystem II by inter-cellular disturbance.
As a result, the algicidal effect(%) for the three HABs were as follows, in the order of greatest to the least: H.
circularisquama> C. marina> H. akashiwo. However, the algicidal effect for yellow clay remained to be <30%
(»>0.01), implying that it may not have damaged the photosystem II. On the other hand, non-HAB R. salina was
promoted at both TD49 and yellow clay treatments. Our results demonstrated that the TD49 is a good agent for the
control of HABs H. akashiwo, C. marina, and H. circularisquama, whereas the yellow clay would not be suitable for
the field application based on our experimental results.

Key Words : harmful algal blooms; thiazolidinedione derivative (TD49); yellow clay; photosynthesis;algicidal effect
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Fig. 1. Light microscopic observation of Heterosigma
akashiwo(a, e, 1), Chattonella marina(b, f, j),
Heterocapsa  circularisquam(c, g, k) and
Rhodomonas salina(d, h, 1) in control(above
panel), TD49 inoculation(middle panel) and
yellow clay(below panel). Scale bar: 20 pm.
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Chattonella

circularisquama) and  non-harmful
(Rhodomonas salina) during 1hr,

marina and

48hrs. (mean = S.D., n=3)

Algicidal efficiency (%) of TD49 and yellow
clay against harmful (Heterosigma akashiwo,

Heterocapsa

Algicidal efficiency(%)

Species Time(h) TD49 Yellow clay
ereros: 1 31.90£10.65  19.215.08
eterosigma 24 455241034 27.16£24.16
akashiwo
48 58.19:4.94 5.62+1.80
Chattonell 1 62.59+10.12  15.43£12.95
attonetia 24 87.64£4.19  13.14+11.58
marina
48 96.93+1.76 10.378.09
" 1 811951029 22.90+7.09
Heterocapsa 2 96.45£1.77 127342491
ctrculartsquama
48 97.7120.45 25.80+3.97
o 1 5.8047.37 3.15+11.07
odomonas 2 10.79424.07  5.38+12.86
salina
48 9.40+7.60 6.67+1.43
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Fig. 3. Photosynthetic efficiency(F,/F) of Heterosigma
akashiwo  (a), Chattonella marina (b),
Heterocapsa  circularisquama  (c)  and
Rhodomonas salina (d) related with expose
time in the control, TD49 and yellow clay
treatment (mean + S.D., n=3).
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Fig. 4. Light response curves of Heterosigma akashiwo
(a), Chattonella marina (b), Heterocapsa
circularisquama (c) and Rhodomonas salina
(d) in the control and in the treatments, TD49 and
yellow clay treatments.
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