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Abstract

Introduction: Chlorella vulgaris is so useful microalgae that plays a role in the food chain and is used in
various fields of food, medicine, aquatic food and biofuel. Considering the importance of this microalgae,
its cultivation is of great importance along with economic efficiency.

Materials and Methods: This study was conducted with the aim of increasing the specific growth rate ,
dry biomass weight of chlorella and total chlorophyll accumulation, in the laboratory environment and
standard chlorella cultivation conditions in a completely randomized design with a variable ratio of
nitrogen to phosphorus at 4 levels (N/P: 2,6,10 and 28) in 3 replications during 7 days.

Results and Discussion: The results obtained from the calculation of growth rate and performance
indicies in this test indicated a significant difference between the treatments (p<0/05). The highest average
of all three indicies was observed in the treatment with a ratio of 28. The target in cultivating a specific
microalgae species is to determine the optimal N/P ratio in the culture medium, which is critically
important. Increasing this ratio, as tested in studies like the present one, leads to a higher protein
percentage and enhanced pigment production.

Conclusion: The results of this study showed that increasing the ratio of nitrogen to phosphorus by 28/1
compared to the lower ratios, in especially economic culture medium had positive effects on growth rate,

biomass production and chlorophyll accumulation, which can be used in larger scales.

27


http://dx.doi.org/10.71901/jad-2025-4-852
http://dx.doi.org/10.71901/jad-2025-4-852
https://aqudev.lahijan.iau.ir/article-1-852-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-15 ]

[ DOI: 10.71901/jad-2025-4-852 |

Journal of Aquaculture Development, Vol. 19, No. 4, 2026, Pages: 27-38

Keywords: Chlorella vulgaris, nitrogen to phosphorus ratio, specific growth rate, dry biomass, Total
chlorophyll

* Corresponding Author: rahmati764@gmail.com

28


mailto:rahmati764@gmail.com
http://dx.doi.org/10.71901/jad-2025-4-852
https://aqudev.lahijan.iau.ir/article-1-852-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-15 ]

[ DOI: 10.71901/jad-2025-4-852 |

Y4 YV-YA b amir NFF Ol ‘(al@.? oyleds (R 5 Jo cs ps 5T anw s @,
DOI: 10.71901/jad-2025-4-852

U 395 30 0095 St ) AT 9 Ay E 5 g SAud 4 039 S S 5l
Chlorella vulgaris

' 21l g Ao ww ! (S a0 Loy F e 5 dews )

[_}‘J.-_\cLSJLAIt&j)}lﬁ«f@jﬂ}jj}.ﬁTtC)LZ.:Z:JQUJLﬂtJ}.&Sth}l&CJ@E’JW}ACJ}le.ljbtsj).‘;‘ev\g.i&}};—\

AL VE/TAY S8 5 256

Glaaie] 53 g wdls 28 ME o,e) 53 & Sl (glide Sl gls &S 5 5| (Chlorella vulgaris) 5 VU5

o g LOT S (( So 45 ol Condl bt 5 L3, 8 o 5l oslinal 3590 e S5t g 5 OL BT (ME ¢ 25505 ( olE Calies
J:;,JK@;J}&:&'a;}:g.d_)'oj}“},.x,:fcj;ﬂlylg}»gwum&_l el Sl 55 5 VU el 3l (g3l 46,0 4
e B3 ied 4 055 5 S e &G L B3l Sl TP S 03 VIS S s el Loyl 5 5 oBale ST dame 3 o JS
38 5 55 sl asls el | ng..,,;q@u.afcwj,)v;mm\ﬁm: (YA 5V & X D N/Pils o)
oalie YA S b e 53 sl 4w a o 0be o 2t (00/05) 55 b jles o yls sine oDl odias 0L 00T ool 53 i
Contl Pl sl pan SS Lo 53 jhud 4 055 5 elie S e 3 (S 25 68 64 S 53 i, s S
338 o 685, U5 5 550 Aops 035 W4y e il anlllan i o 03 50 3T e il o 0l 03 VU 15 e
o5 4 SBCES Lo 55 (S s b awglie 55 YA Oljee 4 jhud @ 055 25 Cad SRl 31 457 01> 0L aalllas ol s
o3linl 3550 55 i Glaplie )3 Mg or &S Zils JST 35 M man ey Lo M5 i) £ p ke DT gLl

55

IS b IS (St 05 5 S w05 P b 4 055 25 s Chlorella vulgaris 1 Gawls™ Olals”

rahmati764@gmail.com : L1 lsetge *


http://dx.doi.org/10.71901/jad-2025-4-852
http://dx.doi.org/10.71901/jad-2025-4-852
https://aqudev.lahijan.iau.ir/article-1-852-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-15 ]

[ DOI: 10.71901/jad-2025-4-852 |

\F QL:..M)MC)L@.?o)ucraaj‘,jdu%g)}j;éﬁ-\’wjA.LJ.':.J

AL g S ) il r g ol Sl
RERYInI < .(Figueroa-Torres ef al., 2021)
Sl el (S 035 S5 M5 11 sl
chle S ST Il CiS e LS 5
S e Jelse 5 e Sl Sl DI
33 0pl o S il o b Sz A o e
Chuetal.,)cﬂwi{..@»)l:@w@uﬁ%.:f;
S Loes 53 Slawd 5 Ol i (gl gmes x5 (2013
Sl s foiS g Shed 4 059,55 F 5 S 4 e
(Figler et al., 2021) 4 dals Sl Ady
Oljes 9 Soud 4 055 755 Ay Connd Olaes Sl (65l
@lold il LSS s 1) o5 S Wy
St S ) 457 Sl 031 083 T s 5 Wles S
Ol (Y414) 0 Kea 5 Liv .ol Sslie 45,8 ,a
5 e beSUs Cares Hltle s i 45T WLsls
b 4 053 75 S i 6 o (g 5l m L
Gl sl go CBLE S| 2h hud 4 05 8 Somd
G das o i 1y b S e bl
LOT s i 5 Bl ol g S )
OT e a5 55 5 Sl o iS4 Ll 5 e
LS LS Sl bas 53 0328 Sy 4 65
L Oy o uomen (Stockenreiter et al., 2016)
DS 5 Jolo b (ga gor ST Lamme ¢S5l 3linl
S iy Al 1S 4 055 55 d S b s
O @208 5 Sy s gls Sdr o 4
5y F 5 oI Gda badlae oyl sy 0, YIS
S Gzt 3 S0 JS pod VIS 0055 oy LI 5
3 psee S Lamme 65 53 b 4 053 i e

35 e3ge)] Al u:sjf s Lol

.

oo
S S S 5y ey Caw)
(s e Al g b glad S s S
S @l e sl S, 5 Shdag S
S L5 S e gk Sl S
Ol )3 er g Ao 53 ea a5 505 5
Leong et al., ) 4,8 o )| 3 oslizul 5,50 i
) Gy eSTy Cads 5y beS> 5, (2018
Clslin ¢ Lo 4 dne 5lse 2955 b &S il s
Markou and ) 48’ o g 446 5 atyl gla
3 CiS 5 5y ol i oy e (Nerantzis, 2013
0233 Wl (S8 DIk Gk Sl S 85
Oland 5 658 Dis 8 et 5 0 SAE O
Akbarnejad ) 555 o & ae St 4 CiS oo
5 4w &S Chlorella vulgaris (et al., 2019
Olse 4 Ypeme & Sl o o (S S
SV a1 ok 3 el o3l b olde oS
25 Sl Al Ce roes 5 (olE
35 A eslimal sy s G5, L gLl
S 355 olw W g5 (Caporgno ef al., 2019)
ST e s B olie )l iy ip , LU
2 VNS 6o 4 05,00 A5 0500 5L g sl
Mg on 5 QLT 5 5ab el Ol 4l L
Dragone ef al., ) sl Cunnl 5l s J U1 gu
S 3l g0 4 dings iy g s 55 Y U5.2011
2l plal Sy b 055 0 de Sl ol
O elin J3l 4 Sl 5 ST s o
{(Ganjian et al., 2012) s,ls Saws e 55
Corlin Gla S 3 (Sie 3150 sl 5 Islaze A,

Sl Ll edhe 4 sl K0, (il Llg


http://dx.doi.org/10.71901/jad-2025-4-852
https://aqudev.lahijan.iau.ir/article-1-852-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-15 ]

[ DOI: 10.71901/jad-2025-4-852 |

) ...Chlorella vulgaris ¢SJa 555 33 03 5 S I 55 5 iy & d 4 09 S U

obe Ay (5 5 0310
oy ol Sl L S Jsbe (S5
245 UV-Vis e g 25l 51 eslizal & (ODsso)
S O gl p IS e &GSl enlimal b oases Al
Clle 4 S e b e 035 S 4 |y ODiso
4 S 2l $ln 2 dpep eSS AS hdS 038 e

(L oslinel g el Cows
Biomass (g.1"") = 0.0703 x OD750+0.0013

ORY A Ly yo S o)l
L dslos pjdge b leslimal bos s ddy oy 0
:(Stein, 1973)

SGR (d') = ( Ln By- Ln Bo)/ (Ta-To)

035 Cemy ;B0 N S35 53 (Sl 0555 o 3By
CiS Oley e TuTo e uiS™ (gltal s (Sl

(bga Jdg k) 5~ Jdg b (5 501Nl
Blue é 5 eslatal U 4se 31 2 e 00
O s g dige g 4 s (DP 150) Whatman
gl sl esle p 5N 4 AV gl 1) L
555 53 43 ) Soke 4y 4 gl e - BLS1 61055
3s s (Ban (o S0 3l 25 G0 Veoexg
Ode 4 o&KT s esls 4o Blue Whatman s
dsb 53 o e Aa YO X g s 55 akds Ve
Sy s S oLl gl FFO 5 FPY (glar s
s oslital 5 ola Jge 5l 61uS ) ke anloes

Ca =1 1.75 A(,62 — 2.350A645

S 2RuLT O 4 @18 Sl
Byl C’L‘ 6wl ol rbﬁsl Chlorella vulgaris

J}ﬁw;oﬁﬁ&wlwww

by w9y 9 3Mg0
Chlorella vulgaris el ok § (83w 03bT
S S S VAT S S gl
CiS b g ol Sbod S5 PS T euaSKia sy
Stein, ) BB a8 lases j oslital b Il s ¢S
OT JUis 4 5 5L 3550 adsl oz a5 sl (1973
S o ssém b (TMRL) eges CiS baous
Sl YO Dog b s (2 03 p 5 4 /10) e
A3 SN S adsl 035 ey S el
Lis oy bl Ggb sl s s 0y
55 PH=O/8 31 § sl amy5 YF ey Juls a8
VPN (So5 0095 5 WSS T Hs Ol L e
pole ssb 5 Db el g gL, (S

Ao @:\}A

b3l b

S b ool S 2 b o s T
Cod) g B3 A 4 055 Sl R
Y Sde w HLSSF 55 (YA 5V & Y I N/Pla
S Lme p g a5 bV S S 35 ol
@ 8k s Wl Hles Olsie & bl 55 s
Magyar et al., 2024; Molazadeh et ) Cslodis
Gl ys VIS SKist 0395 Cans O35 W(al., 2019
Chle pmen i g Solul nlT ol
5 E I s 55 35 S i S


http://dx.doi.org/10.71901/jad-2025-4-852
https://aqudev.lahijan.iau.ir/article-1-852-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-15 ]

[ DOI: 10.71901/jad-2025-4-852 |

VFoF Ol c(ajtg;; oyl ‘r—“’j)JJL”‘LSJ}ﬁ,LS}!T“M}: @ s

oS o) $Kis 035 o5 05 SOk (p<0/05)
E5 3 (a3 8 (k) IS s A7 ke () 5o
F S Loled 03 S e Gy 53 ) e A4
Sled 3 /YOV E H/AY S ¥/A0 E /N Ve E ¥/
Ho/0YY 5 O/8FE N BAFRVALY s L
SY N O G b sl les s o /Y4F
A G b lad s g /W F /o v A 5 8/0V v E/IA
Sy tVE /Y G FAY E 08 (VEAL V459
P S sl bl b (S5 keSS O30
Ll oY JS&) (p<0/05) sl Izme o 115 5les
Loy Fp o5 S 03y Cem) 05 bl )
Vo 57l b slasled Ol (g)ls sima Dl 65
SKnear 0ga3T (5 ) JSED) P>0/05) sl ol
035 fu i I3 e 5 (658 bLS,I 1 (Sl g
035 e 0js Slagasls 5l o b Laud o
5 P<O/0D) JS Jbs I8 clale ((p<0/01) Sis
25 P<O/01) o3, 5 45, & 5

900

800
700

Dry Biomass weight(mg/1)

C
b b
600 - a
500 -
400 -
300 -
200 -
100 -
0 . .
2 6 10 28

Yy

Cp = 18.61 Agss — 3.960As6s2

)Jb J:ﬁjjl; )‘u\.s.a Cb s a J:éjjl{ )‘u\lﬁ Ca
Col ojb S 05y b8 S S
.(Lichtenthaler and Wellbum, 1983)

ST Juoloss 9 4 3o
SPSS 1331 ¢ 31 ealizel b ;U Jubows 5 4 525
ey & b glrosls adS™ s plosil (Version 18)
oSS s 5 (ANOVA) 6 b 6 il sl 4 525
Jos 5 4 3550 oSl amlie (sl Tukey
Oy Somed 03051 I impan 8 515
4 0o Cewd daly (owyn Zgx 5o (Pearson)

s oslizal b jesls 51K oL Laus

el
:f})‘ ‘;B axdllae U‘i‘ BE) ol Qw.)ia@b

s bl aea o byl o Sl gae OO

N/P

S 053 b Calibes slasles 55 i 035 o) O cpSobe 1) S8
Figure 1:The average dry biomass weight in different treatments during the cultivation period
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