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Abstract: Although the problems of the algal blooms have
been world-widely observed in freshwater, estuary, and marine
throughout the year, it is not yet certain what are the basic cau-
ses of such blooms. Consequently, it is very difficult to predict
when and where algal blooms occur. The constituents of the
Asian dust are in a good agreement with the elements required
for the algal growth, which suggests some possible relation-
ship between the algal blooms and the Asian dust. There have
been frequently algal blooms in drinking water from rivers or
lakes. However, there is no any algal blooms in upwelling wa-
ters where the Asian dust cannot penetrate into the soil due to
its relatively weak settling velocity (size of particles, 4.5+1.5
pwm), which implies the possible close relationship of the Asian
dust with algal blooms. The present initiative study is thus in-
tended firstly in Korea to illustrate such a relationship by re-
viewing typical previous studies along with 12 years of weekly
iron profiles (2001~2012) and two slant culture experiments
with the dissolved Asian dust. The result showed bacterial sus-
pected colonies in the slant culture experiment that are quali-
tatively in a good agreement with the recent Japanese studies.
Since the diatoms require cheap energy (8%) compared to other
phytoplankton (100%) to synthesize their cell walls by sili-
cate, the present results can be used to predict algal blooms by
diatoms if the concentrations of iron and silicate are available
during spring and fall. It can be postulated that the algal
blooms occur only if the environmental factors such as light,
nutrients, calm water surface layer, temperature, and pH are
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simultaneously satisfied with the requirements of the micro-
nutrients of mineral ions supplied by the Asian dust as enzy-
matic cofactors for the rapid bio-synthesis of the macromole-
cules during algal blooms. Simple eco-friendly methods to
regulate the algal blooms are suggested for the initial stage of
blooming with limited area: 1) to cover up the water surface
with black curtain and inhibit photosynthesis during the day
time, 2) to blow air (20.9%) or pure oxygen into the bottom of
the water and inhibit rubisco for carbon uptake and nitrate
reductase for nitrogen uptake activities in algal growth during
the night, 3) to eliminate the resting spores or cysts by suction
of bottom sediments as deep as 5 cm to prevent the next year
germinations.

Keywords: Algal blooms, Asian dust, Mineral, Enzyme, Pho-
tosynthesis, Regulation
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Fig. 1. (A) Satellite images of the African dust event on June 17, 1999 (Left) as dust leaves Africa, and on July 2, 1999 (Right) as the dust
approaches North America. (B) Bloom of Trichodesmium - Canary Islands, August 2004 (Left) and just over W Africa, July 2004 (Right).
(C) Chlorophyll-a. vs. African dry dust deposition (model) ; no upwelling during the event [11].
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Fig. 2. (A) Pictorial representation of the Asian dust source region. (B) Asian dust occurrence frequency during 1998 to 2006. (C) Asian
dust occurrence frequency with source regions during the year of 1998 to 2006 [15].
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Table 2. Algal growth necessary elements compared with components of particles of Asian dust, pollen, and clay particle

Algal Growth Element [17] Asian Dust Pollen Clay Particle
Element Major Function Mori et al. [4] Hanetal. [18] Zhangetal. [S] Leeetal. [19] Jeong [20], Hwang [21]

N Amino Acid 0 0 0 o o

P ATP/DNA 0 - o 0 0

Cl Photosynthesis - o o o o

S Photosynthesis o o o o o

Si Cell Wall - o o o o
Na Nitrate Reductase o o o o o

Ca Alginates 0 o 0 0 o
Mg Chlorophyll o 0 o o o

Fe Nitrate Reductase o o o o o

K Enzyme Cofactor o 0 o 0 0
Mo Nitrate Reductase - - - o -
Mn Photosystem I 0 0 0 0 0

Zn Carbonic Anhydrase 0 0 0 0 0

Cu Photosystem I - 0 0 0 0

Co Vitamin B o o - o -

v Nitrogenases o o o -

Table 3. Linear relationship between the concentration of seven major elements (y) with the one of iron (x) in the Asian dust (revised

from [5])
3 Site of Asian dust

Element (y) (kg m™) Aksu Dunhuang Zhengbeitai Changwu

Si 3.55x + 1.58 7.4x +0.36 7.87x +2.40 712x+ 1.1
Ca 1.82x + 1.48 0.8x +0.54 0.47x - 0.07 1.69x + 0.68
K 0.49x + 0.35 0.5x - 0.34 1.49x +0.43 0.47x +1.14

Mg 0.49x + 0.57 48x-23 0.85x - 2.36 0.44x - 0.51
Ti 0.08x + 1.85 0.16x - 0.88 0.21x +1.79 0.12x + 0.11
Mn 0.02x + 1.96 0.02x - 0.88 0.02x + 0.85 0.02x +0.14
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Fig. 3. Air pollution monitoring equipment as a sample collector of
the Asian dust for the weekly iron profile.
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Table 4. Trace elements required during the photosynthesis (rear-
ranged from [29])

Element Number Location Photosystem

Fe 3x4 4Fe-4S I

2 (14) 2Fe-2S in ferredoxin I

3x4 4Fe-4S I

S 2 2Fe-2S in ferredoxin 1

4 (18) 4 cystein in ferredoxin I

Mn 4 Mn center I

Ca 1 Mn center I

K 1 Mn center I

Cl 1 Mn center I

Cu | Cytochrome . "
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Fig. 5. (A) Current system in the Western Pacific (www-odp.tamt.
edu), (B) Red tide occurrence along the coastal region in Korea
during the year of 1995.
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Jindong Bay of Southern Korea [23].
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Table 5. Chemical composition of JM medium

Stocks per 200 mL
) Ca(NOs),"4H,0 40¢g
) KH,PO, 248 g
3) MgSO,-7H,0 100 g
(€3] NaHCO; 318 ¢g
) EDTAFeNa 045¢g

EDTANZa, 045 g
H;BO; 0.496 g
6) MnCl,-4H,0 0278 g
(NH,)6Mo0,0,,-4H,0 020¢g
Cyanocobalamin 0.008 g
™ Thiamine HCI 0.008 g
Biotin 0.008 g

®) NaNO; 16.0 g

Q) Na,HPO,12H,0 72 ¢g
Medium per litre

Stock solutions 1-9 1 mL each
3. CONCLUSION
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