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Table 1. Physical and chemical parameters of seawater used in the experiment.

o Lo S5 Sl solas OreSl wlr slee J5 Sl S Sl Sl
pH  Temperature  Salinity Conductivity Joloxe Joloxs Nitrate  Nitrite Phosphate
(°C) (ppY) (mS/cm) DO TDS  @gLlh gL qglh
(mg/L) o
8.32 27.03 38.58 57.98 5.65 29.02 0.150 0.0100  0.144

Salinity (ppt): parts per thousand, DO: dissolved oxygen, T.D.S: total dissolved solids

iabesT opl o colatul 850 (F/2) 0 DS coisS Lamo oums S5 ely>| =¥ Jgax

Table 2. Components of the Guillard medium (f/2) used in this experiment.

leoS 5 adgl 0y03S Joloeo Jade sl S bz o Vgo clile
Components Primary stock solution  Quantity  Molar concentration in final medium
PERWORA oot

NaNO; 759 L? 1mL 8.82 x10* M
Sland pyds gige

NaH,PO4 59glL? 1mL 3.62x10°M
B pannS polie Jolxo

Micronutrients solution

ool ks -

FeCl;.6H,0 3.15¢g 1.17 x10°M
Sl yoep gocsbinl 5 el g0yl prowgs -

Na;EDTA.2H,0 4.36 g 117 x10°M
oo Slilgu

CuS04.5H,0 98 gL 1mL 3.93x10%M
PERW Sladge

Na;M004.2H,0 6.3 gL? 1mL 2.60 x 108 M
9y Sligu

ZnS04.2H,0 22 gLt 1mL 7.65x 108 M
s w8

CoCl,.6H,0 10 gLt 1mL 420 x 108 M
P wlls

MnCl,.4H,0 180 g L* 1mL 9.10x 10" M
Oeolng Jolome

Vitamin solution

Owels -

Thiamine HCI (Vit. By) 200mg  2.96x107M
Biotin (Vit. B7) 1glL? 1mL 2.05x10°M
oYl gl

Cyanocobalamin (Vit. By) lgL? 1mL 3.69 x 1010 M
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Fig. 1. Growth curve of N. salina under different treatments of ABA.
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Table 3. Growth parameters for N.salina under different treatments of ABA during a 14-day period.
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In each column, averages with the same letters are not significantly different at 5% level of probability.
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Fig. 2. Effect of different ABA concentrations on chlorophyll a content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.
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Fig. 3. Effect of different ABA concentrations on chlorophyll b content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.
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Fig. 4. Effect of different ABA concentrations on total chlorophyll content in N. salina. In each column,
averages with the same letters are not significantly different at 5% level of probability.
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Fig. 5. Effect of different ABA concentrations on total carotenoid content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.

shls a8 Sl Sile e 2 0 Nosalina S>3, 0 S a8s9)lS lie 5 sl S junn] el slacdale J1 -0 JS&

W, a0 0 iz mhaw jo gl cixe Dol caiiun S yiie slacd >

S 0098 oy § g 39 ol S jmna Lo ]

Slowi b awslie o Nosalina Sl 5 ) S 00gicunn j ddgi j0 iulidl el oolaiwl 0,50 slocdale ;o ABA JLos
oS Jb o ogaals jles 4 sl o e 5 /Y . S0ke L SUis oogicans ) Jlaie (o yidin a5 (550b 4y ais vals
A e Sk 10 Jles 4 bgpe Cdo (nl Glp 2 p e S e VA Sk b Sl 00g5ins Gliee (508
ABA i pp S e Yo g Ve /D o las iio cpl oSl anlie jo a5 sl o LS (P USS) 050 ABA
)5 15 05,5 S5 50 slel

0.5
0.45
0.4

0.35 b
0.3
0.25
0.2
0.15
0.1
0.05
0

0 0.5 10 20

ol S ] il
ABA concentration (mg/L)
Fig. 6. Effect of different ABA concentrations on dry biomass in N. salina. In each column, averages with the
same letters are not significantly different at 5% level of probability.
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Fig. 7. Effect of different ABA concentrations on total lipid content in N. salina. In each column, averages with
the same letters are not significantly different at 5% level of probability.
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Fig. 8. Effect of different ABA concentrations on endogenous ABA content in N. Salina. In each column,
averages with the same letters are not significantly different at 5% level of probability.
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The Effect of Abscisic Acid on the Growth Rate, Dry Biomass, Total Lipid
and Photosynthetic Pigments of Nannochloropsis salina Microalgae in
Guillard (F/2) Medium

M. Ghasemi, L. Fahmideh®, S. Ganjali, M. Keykhasaber and M. Modarresi'

Nannochloropsis salina is a promising species for lipid production, which is used in
aquaculture and biofuel production. On the other hand, plant phytohormones also have
different effects on the metabolism of protozoan algae. Therefore, an experiment was
conducted with the aim of investigating the effect of abscisic acid (ABA) concentrations on
growth and doubling time, chlorophyll, carotenoid, dry biomass, endogenous ABA and total
lipid of N. salina microalgae in Gaillard (f/2) medium. The experimental treatments included
0 (control), 0.5, 10 and 20 mg L* ABA concentrations. This experiment was conducted in a
completely randomized design (CRD) with three replications during 2019-2020. The analysis
of variance showed that ABA treatment was significant on all studied characteristics at the
5% level. The treatment of 20 mg L? ABA increased the growth rate, chlorophyll,
endogenous ABA and total lipid in N.salina microalgae. The highest carotenoids and dry
biomass were observed in 0.5 mg L™ and control treatments, respectively. The findings of
this study show that the concentration of 0.5 mg L™* ABA is effective on lipid and carotenoid
production of microalgae, but to increase total lipid production, the concentration of mg L
ABA is more suitable.
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