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Table 1

Temperature variations, mean numbers of microalgae cells, and Shannon’s diversity index measured in

hard clam culture ponds with different percentage areas shaded by photovoltaic panels

The percentage area shaded by photovoltaic panels (%) 0 40 70

The mean of temperature difference in every day in test (°C) 5.14 2.45 2.15
The largest temperature difference in test (°C) 11.19 5.43 5.54
The smallest temperature difference in test (°C) 1.15 0.52 0.49
Mean number of microalgae cells (cellsx10%cm?) 87.57 76.29 65.57
Shannon’s diversity index 1.12 1.14 1.17
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Table 2 The numbers of microalgae cells (cells x 10%/cm?) cultured at low temperatures for sixteen days

Coscinodiscus sp. Amphiprora sp. Chlorella sp. Chaetoceros sp.
Initial 41.44+1.24 171.25+0.72 2454.04+151.09 299.28+4.72
5°C 36.74+0.53% 130.20+2.06° 1972.18+46.38° 253.00+4.08°
8°C 37.87+0.24" 128.55+7.01° 2078.35+46.02" 322.42+7.07°
12°C 40.25+0.91° 105.92+3.30P 2297.50+99.80° 353.73+6.24°
15°C 39.64+0.76° 119.82+5.06° 2170.91£50.40% 319.70+6.24°

*Means with the different superscript letters are significantly different (p < 0.05)

Table 3 The numbers of microalgae cells (cells x 10*/cm?) cultured at high temperatures for sixteen days

Coscinodiscus sp. Amphiprora sp. Chlorella sp. Chaetoceros sp.
Initial 31.66+0.24 47.79+3.51 89.69+0.05 113.99+5.58
30°C 42.01+0.67 63.68+5.74 906.37+14.72% 370.08+5.81°
33°C 43.42+2.10 60.31+4.10 880.51+40.29% 341.09+£9.11°
36°C 41.62+0.32 77.10+13.94 978.51+69.82° 348.07+14.61°
39°C —Hk - 809.73+65.38" 290.09+21.45°

*Means with the different superscript letters are significantly different (p < 0.05)
**Indicates that the microalgae in this treatment group has been bleach and died
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Fig. 1 Food intake conditions of Meretrix lusoria fed with Coscinodiscus sp.
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Fig. 2 Food intake conditions of Meretrix lusoria fed with Amphiprora sp.
100 -
~
90 1 S 50 x 10%cells/ml
i ~
80 S__ e 70 x 10%cells/ml
g Zg 1 e \\_— —— - T 90 x 104ce||5/m|
Ss04 T T ——
=1 - T —_———
T e ——————
8 304 TN
20 A
10 A
0
0 0.5 1 1.5 2 2.5 3 3.5 4
hour
Fig. 3 Food intake conditions of Meretrix lusoria fed with Chlorella sp.
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Fig. 4 Food intake conditions of Meretrix lusoria fed with Chaetoceros sp.

=~ UG FEIHTE IR

AL 2 85 B 7 Bl
BliEEIEROCG (Fig. 1) » RERAHE HHEHEE -
BELUFZTT 1 B BB T RS — Ml By
SIGFRFERSGARE - ASBELIEZTE 5 &~ 10
B E 20 EHIRTRITL SRS (Fig.2) » A5 R

ARPRER 10 ] fe 20 BRI ABEHLE HEREEL
RERMAEE TS S B R SoERE - DRk
ERERETE 50 B~ 70 BEk 90 SRS
(Fig. 3) » #ERLUFETHE 50 Bl RN &2
AL > Ttk R I BRI - DU EETT 10 B
30 E B S0 By ARSI R L e ARG (Fig. 4)
FR UAREFZETT 10 B ZIRE RS A



64 JEIERE - S8 - BB

Table 4 The number of microalgae cells in the water, initial weight, final weight, weight gain, SGR, and survival

rate of hard clams in the culture experiment

Microalgae species Microalgae cells of3water Final weight Weigrt gain . SGR_1 Sur;/ival
(cells x 10%/cm’) (%) (% day™) (%)
Coscinodiscus sp. 1.00+0.00 4.35 + 0.04 5.91+0.44°  0.19+0.01"°  93.33%11.55
Amphiproras sp. 5.00+0.00 4.35 + 0.40 4.74+229°  0.15+0.07°  80.00+20.00
Chaetoceros sp. 10.03+0.02 4.37+0.09 5.37+£2.08  0.17+0.07*  100.00£0.00
Chlorella sp. 50.27+0.19 3.95+0.11 -3.79+0.15°  -0.13+0.07°  26.67+11.55

*Means with the different superscript letters are significantly different (p < 0.05)
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Temperature Tolerance of Microalgae Collected from Hard Clam
Culture Ponds Under Covered Photoelectric Panels and the
Cultivation Efficiency of Hard Clams

Chih-Yi Chou!”, Yu-Han Chou? and Feng-Cheng Wu!

'Tungkang Biotechnology Research Center, Fisheries Research Institute
Taishi Branch, Mariculture Research Center, Fisheries Research Institute

ABSTRACT

Extreme climate changes have resulted in poor microalgae proliferation in recent years, resulting in an
insufficient supply of live food microalgae available to Taiwan's hard clam farming industry. To alleviate the
impacts of rapid climate changes on the hard clam farming industry, improve the survival of hard clams, and
produce photovoltaic green energy, this experiment used solar photovoltaic panels to cover hard clam culture
ponds, enhancing the production efficiency of each pond unit. The hard clam culture ponds were covered with
solar photovoltaic panels featuring different shadow ratios, and the temperature changes and diversity of
microalgae compositions in the hard clam pond water were measured. The microalgae were collected and separated
from the hard clam culture ponds and further tested for high- and low-temperature tolerance and the effectiveness
of hard clam cultivation was evaluated. The test results showed that the use of solar photovoltaic panels to cover
hard calm cultivation ponds stabilized changes in the water temperature. The maximum difference in water
temperatures measured in hard clam ponds without cover was 11.19°C, which was nearly twice the temperature
differences measured in the hard clam ponds covered with photovoltaic panels providing 40% and 70% shading.
The microalgae collected and separated from the hard clam cultivation ponds displayed better proliferation under
high-temperature environments. The highest microalgae cell populations per milliliter were measured in the high-
temperature culture, at 434,200 for Coscinodiscus sp., 771,000 for Amphiprora sp., 9.7851 million for Chlorella
sp., and 3.7708 million for Chaetoceros sp., which were higher than the populations measured in the low-
temperature culture. These results indicated that hard clam ponds could be covered by solar photovoltaic panels to
stabilize the cultivation environment, maintain the ecological diversity of the microalgae composition in the water,
and produce more diatoms to feed hard clams while simultaneously improving the cultivation efficiency of hard

clams.
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