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Cultivation of Tao Macroalgae (Spirogyra sp.) in Greenhouse With pH Control System
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GRAPHICAL ABSTRACT ABSTRACT

Cultivation of Tao macroalgae (Spirogyra sp.)

mmotyite | was conducted in a greenhouse using raceway ponds

| wondatnn

samimnnzadselulse’

equipped with a pH control system. The algae were

initially grown at 500 g per pond (fresh weight) in 1,000 L
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Yisuiton lisauings biomass production under different pH control conditions
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. ilagsine B S S, of culture water for a period of 10 days. Growth and
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: tested: no pH control (control), pH maintained between
et ATy = 7.0-7.5, and pH maintained between 7.5-8.0. After 10 days
of cultivation, the pH range of 7.5-8.0 resulted in the

udalénangma
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were compared. Three pH control treatments were

highest growth performance, with an average daily weight gain of 246.3 g/day (fresh weight), a specific growth rate of 17.8%/day, and a
biomass yield of 148.1 ¢/m’/day. These values were significantly higher than those of the other treatments (p<0.05). The results indicate
that pH control is an important factor influencing algal growth and biomass production. Therefore, the cultivation of Tao macroalgae in this
greenhouse system shows strong potential for further application and development towards commercial production.
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Figure 1 A pH measuring and controlling equipment set for macroalgae cultivation in a raceway pond
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Figure 2 Tao macroalgae Spirogyra sp. 1. Filamentous image 2. Microscope image
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Table 1 Volume and cost of citric acid and sodium bicarbonate solution applied in each treatment

for 10 days.

Volume of applied solution per pond (L)

Cost (Baht)

Treatments
Citric acid Sodium bicarbonate Citric acid ~ Sodium bicarbonate
1 0 0 0 0
2 19.8+0.9 0.8+0.0 6.7+0.3 1.0£0.1
3 32.1+1.4 1.0+0.0 10.8+0.5 1.3+0.1

Note: Data shown as means + SD (n = 3)
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avaneTaASEMINg 250-301 me/L fAnade
WU 269 mg/L Aadufasening 51-85 mg/L
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WU 0 me-N/L fAlulnsnsewing 0.65-1.98 mg-
N/L Sleiadewinfu 1.40 me-N/L Tasyan1smnaed
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Table 2 Water qualities of Tao cultivation in greenhouses for 10 days.

Treatment 1 Treatment 2 Treatment 3
Parameters
min  max average min max average min max average
pH 7.53 894 8.62+0.37 7.00-7.50 7.50-8.00

Water temperature
Q)

293 313 30.4+0.7 283 31.2 30.2+0.7 293 312 30.3+0.4

Total dissolved

solid (mg/L)

250 257 253+3 250 298  272+15 263 301  282+13

Alkalinity (mg/L) 85 85 85 61 85 72+9 51 85 73+13
Ammonia (mg-N/L) 0 0 0 0 0 0 0 0 0
Nitrite (mg-N/L) 0 0 0 0 0 0 0 0 0
Nitrate (meg-N/L) 0.65 159 1.07+039 122 198 1.60+0.23 1.09 1.84 1.52+0.24

Phosphate (mg-P/L)  0.09 0.33 0.21+0.09 0.08 0.41 0.25:£0.12 0 0.09 0.04+0.03

Air temperature (°C) min = 29.4 max = 34.9 average = 32.1+1.5
Solar-powered (W/m?) min = 108.3 max = 609.3 average = 368.7+181.0
Light intensity (umol/m?/s) min = 193.4 max = 1,058.0 average = 608.8+278.8

Note: Data shown as means + SD (n = 3)

SRaeEn 0% 1 . day 2|9 MO OBy 3 . day 4

Figure 2 Growth characteristics of Tao cultivation in raceway ponds of treatment 1
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Figure 3 Growth characteristics of Tao cultivation in raceway ponds of treatment 2
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day 7
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Figure 4 Growth characteristics of Tao cultivation in raceway ponds of treatment 3

3.3.2 MssUavlnkasiaNanTInIaves
a195784601

Ao 3 ganiseaes liidesu
#u 500 n¥u (dmiinan) Turiaesiuusndilsidiu
AuAnene usiileingiuil 3 yanisveaesil 1
amsenBuiidnuasiaund Wuameduuay
vinae uazngaemeluiud 4 dauyanismaaosd 2
uay 3 AnssgivlenuUnAnaenIzuzaINTg
Ao 10 Yy wudananTsIaluyANRaRsT 3

'
' e

fengegamindu 1,481.4 nFusonsnuuns aeedl
WednAtyn9adiil (p<0.05) Wi IR udnTINIsLa3e
Wulpeedu 9n51n1515 et AuIRT 1Ny wag
Usgansnmnsaigdulavesanismaaesil 3 4
ﬁwqaﬁqmwﬁﬁ’u 246.3 NTUADIU 17.8 %FiDTU LAy
83.1% suasu (Table 3)

Science33-N6.indd 64

64

4. 3130lKNaN153Y
A LAz dadeduindenszninenis

WAL lUNNYANISVIAaRINA1 9N

91MATENING 29.4-34.6 DIFLTATYE YN i

4

SN 28.3-31.3 29 IARYd NAI LAY

g/lum9 108.3-609.3 W/m* Anuduiaseniingdeg
Tuea9 193.4-1,058.0 umol/m?¥/s A1vesidsazany
Yhtmunszwing 250-301 me/L Aanudunig
581319 51-85 me/L Anenluidouazlulasnivindu
0 me-N/L Alutmsnsznang 0.65-1.98 me-N/L A1
gaslswoamATZNINg 0-0.41 me-P/L erndnilvg)
ogflursfiuauniiniadesaunemlulsaFeures
Jaturonglumlert et al,, Manhansssumalunis
wnedes Snisnenui qmugﬁﬂfﬁzwjn 16-28

pIrAgya nasukateindagluyis 500-760

6/1/2569 BE 10:43



71 33 avuil 6 woARNIEU-51u21AY 2568

58153Imemansuazinalulad

Table 3 Biomass and growth of Tao cultivation in greenhouses for 10 days.

Initial Biomass (fresh weight) Average daily Specific Growth
Treatments (g fresh weight gain  growth rates efficiency
weight) (g/m? (g/m?*/day) (g/day) (%/day) (%)
1* 500 402.9°+8.4 100.7°+£2.1 76.4°+4.2 11.9°+0.5 37.9°+1.3
2 500 1,104.7°+450 110.5°+4.5  170.9°+9.0 14.9°+0.4  77.3°+0.9
3 500 1,481.4°+64.3 148.1°+6.4 246.3°+12.9 17.8°+0.4 83.1°+0.7

Note: Data shown as means + SD (n = 3), Mean value labeled with different letters vertically showed a

statistically significant difference (p<0.05), * Treatment 1: Algae died on the 4th day of the experiment.
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