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Fig. 1 The tetrasporophyte (as indicated by the arrow)
of Asparagopsis taxiformis. Scale bar = 50 pm.
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Fig. 2 The specific growth rates of Asparagopsis
taxiformis  cultured under different temperature
conditions, namely, 15, 18, 21, 24, 27 and 30 °C, for 14
days. Data are presented as means =+ standard deviations.
Different letters are significantly different (p < 0.05).
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Fig. 3  The specific growth rates of Asparagopsis
taxiformis  cultured under different illuminance
conditions, namely, 2500, 5000, and 10000 lux, for 14
days. Data are presented as means =+ standard deviations.
Different letters are significantly different (p < 0.05).
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Fig. 4 The specific growth rates of Asparagopsis
taxiformis cultured under different light-dark cycle
conditions, namely, L10 (10 hours of light), L12 (12 hours
of light), and L14 (14 hours of light), for 14 days. Data are
presented as means =+ standard deviations. Different
letters are significantly different (p < 0.05).
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Fig. 5 The specific growth rates of Asparagopsis
taxiformis cultured under different optical wavelength
conditions, namely, 540 nm (green light), 620 nm (red
light), 460 nm (blue light), and full wavelength light
(white light), for 14 days. Data are presented as means +
standard deviations. Different letters are significantly
different (p < 0.05).
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Table 1 Percent identity matrix for samples of Asparagopsis taxiformis collected from different areas
AB774223.1" KJ960344.1° LQ HM915860.1" EU146155.17 CG HC JN642177.1"

AB774223.1° 100.00 100.00 86.18 86.80 86.02 86.49 86.49 86.12
KJ960344.1° 100.00 100.00 86.42 86.90 86.02 86.57 86.57 86.14
LQ 86.18 86.42 100.00 95.63 94.72 93.44 93.66 95.02
HM915860.17 86.80 86.90 95.63 100.00 96.58 96.69 96.69 97.20
EU146155.1" 86.02 86.02 94.72 96.58 100.00 97.83 97.83 98.09
CG 86.49 86.57 93.44 96.69 97.83 100.00 97.68 99.07
HC 86.49 86.57 93.66 96.69 97.83 97.68 100.00 99.07
JN642177.1" 86.12 86.14 95.02 97.20 98.09 99.07 99.07 100.00

"NCBI Asparagopsis armata COI seq

“NCBI Asparagopsis taxiformis COl seq

LQ: Collected from Liugiu Township, Pingtung County
CG: Collected from Chenggong Town, Taitung County
HC: Collected from Hengchun Township, Pingtung County
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KA E S AEIRE S = ~ PEAURERER
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BE o AIHZELIBRERGE (3% LQ) ~ &S (HC)
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Bioinformatics Institute, EBI) BRI+ Y2 EE:
% (European Molecular Biology Laboratory) #guk
M2 E L% (multiple sequence alignment) X
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EEE A taxformisBRE (94 - 97%) » Tk A. armata
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SRR AEE B (99%), BB A Rl Bl JH At W B A
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JSCTI BRI AR W iR o Y A IR R IR M B A B B AR R
BURAAML - FERSIA—TEEE (population) - SRBRERER
19 WG4 U AT GE LA iy 4 1 P St 25038 A S
(allopatric speciation) » HEIMARISE @ {H2EHE 20
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KARANEAE R K 51 - B H R R A P 72 52
Gh GNP E LI EEEFANE] - AIBRERERIE 1
IER IV [EER » A S D iR 151
FIZEIR/ M A Ry Sl ELFR IR » (EBH B T THIER
ERERARALIE T - TR SR R e kL (Fig.

6) > KA RABE R AR ~ BRER S 2 R = JE T
SRR R AE R

BRAB Z HPTA R L 2 B
S R -

Fig. 6 Differences in the appearances of Asparagopsis
taxiformis specimens collected from three regions. (A)
Collected from Liugiu Township, Pingtung County. (B)
Collected from Hengchun Township, Pingtung County.
(C) Collected from Chenggong Town, Taitung County.
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Effects of Temperature and lllumination Conditions on the Growth of
Tetrasporophyte of Asparagopsis taxiformis

Zi-Yan Xu', Yang-De Chen, Hsuan-Ming Chang, Yi-Che Su and Feng-Cheng Wu

Tungkang Aquaculture Research Center, Fisheries Research Institute

ABSTRACT

A red algae species called Asparagopsis taxiformis inhibit the waters of Taiwan's Pingtung. In recent years,
the species has been discovered to effectively mitigate methane emissions from ruminant animals, but a
commercial cultivation technique has yet been established. Currently, the main method of acquiring A. taxiformis
is through the collection of wild algae, resulting in unstable production and quality due to seasonal variations. This
study investigated the cultivation conditions and found that the algae's growth was significantly better at water
temperatures of 24-30°C compared to 15-21°C. No significant differences were observed within the higher
temperature range, but 24°C was the optimal temperature. In terms of light intensity, the cultivation results showed
a significant improvement at 5,000-10,000 lux compared to 2,500 lux, and no significant differences were observed
within the high intensity group. Regarding light wavelengths, full spectrum (white light) showed significant
superiority in growth compared to red, blue, and green light. No significant differences were observed among the
different photoperiods. Furthermore, molecular biology identification confirmed that the A. taxiformis collected
from Hengchun Township and Liuqiu Township in Pingtung County as well as Chenggong Township in Taitung
County were all of the same species. Going forward, further investigation on the effects of salinity and nutrient
formulations on the cultivation of this algae could establish cultivation techniques for A. taxiformis, providing

valuable references for academia and various industries.
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