[ Downloaded from flowerjournal.ir on 2025-11-30 ]

FIF-YA4 (TR ((VFT) x5 OblS 5 IS

it bt g S5 Liags b

Pelargonium ) s ke Jlared glowdsm s i s Ad, p 0bys Sd> o,las j

2

Soss 5 Ll 4 s (graveolens cv. Bourbon

T s o p Wl N e 55 e S5 RS 2

Ol oDl sl3T o zils (ol pobe Al (25 5 SLEL p ke 058 )
QLm) gdl’u) SKils ‘U.JLJ'L: e); cé)')JLiS oA Sl =Y

EE ghanbari@iau.ac.ir
VERIAYD 5 ndy gyl VFRTIANYD 16 S5k gyl VYN il s s

oS>

o Sl el e gl () eh s Coeal olls s e Sl 15 gl 1 2l gl s las S 5 sl
Pelargonium graveolens cv. ) s e Sliaed slecdse 3 SK5sls s Slosas iy 5 ol Sl ojlae
Yoo) /0 o) S ojlas L(GY5 o VY0 580 00) Tl a3 s A A el (5508 A 5 (Bourbon
W s i a8 ol Ol i pl] DS 4w s hslas DllS o wl e JosSt oo« HEEARSY rjf
s SLlISS ) Ol pee 5 (ks 5 2l plil St 5 5 055) ol G55 5b 5 50 Slis Jls jums EalS s Y o s
Gosd 55 53 Al ok Slaed 55 (658 5 I als e Sl o jlias 5l eolinad a2 ol (JS 5 b @« 5)
S CXVIFY) s 5 IPI99) Jslomn Sy S il Jlie ity Sl ol 5,08 s 5 ¥ a L 1Y
ui;:gwézjbbﬁwéjriﬁgw6#@\@6;\:&&&;2L)S@M.MeMUJMLZA{
LS S A8 5 A, Gl o sd A5 e il JodaS 55 ege S8 Sl o jlas 50 se Jes S Jeoste il (65
Sl sk Jlaaed oS S sl

O35 s S e e ame G155 S slael

4o dle

e (Quliani et al., 2006) Lzes el glils paslys ulel W5 G s B3l Jlsed sbaa S
a0l 5 2ol slsm o6 e GLasldS 55 5 plae 5 s s (SLdb (355 53 & Sl 3,508 5 ek LS (5 ae
5 SHeds gl s (Alietal, 2018) Ol 5 s slaediS Jsieds Olpe o 5 ol mbo (g3l e (g3lasls
(Lalli et al., 2008) 5 5 o oslitel 5 5 sl Aansts Olays 55 5 (S5l i S s

S 3 oS GRIP e H IS e (sd G DI S e Sl 1556 LU Jelss e S 05

(Singhetal., 2015) wib asls o505 5 (55,5LiS DY same

Pelargonium graveolens -\

3

el gl 3 S5


http://flowerjournal.ir/article-1-298-fa.html

[ Downloaded from flowerjournal.ir on 2025-11-30 ]

FIF-YAQ (R (VFY) x5 oalS 5 IS

Kp 23 i Fao e Bl S0 S o BLLS 3 pledgn 5 (SO nd Olak S olas Sl ) 5
BERCHJL I EWR Gl 5l el 55 Sl wsle 131 el gt nl AL (50sLES 5 BLLS (555 5
SLS plasd s 5 S5 55 sl bl e s O (slpime 53 Dl ((Sad glo0s Sl 3l dalsns 5 523 A 5
(Asadi etal., 2022) > . .
p«s;l;ou@u‘,\.:‘;t?g\‘t}egfﬁuﬂp:ﬁ;:@.J‘o‘;jm)ﬂwjéusﬂ;lw)ﬁ@ﬂédm,}“;
S S olas jleslanad bl sl (GalS ghls pae Oygo a0 S5 s 5000 Gl jatla S b ol 5
(Ghanbari ef al., 2023) 13 5 b sLS 55 Lo a4 Coslie [l 3l ol ol il (sl I3 b 2 o S
G303LES 53 alos Sk ojlae s s 5 OLLS 5 Shee ol Sl ojlas 1 oy &0 50 Slanllas 5o
b S olas 25 il sl e eslinad olS 5 IS Y gams A4S 3 Shas Cogl 5 anws G gl SSE
DU 4 (LS s Tas) et oslas 53 s grge lagdian, Soge pl e 02 L OLLS Sses sk St
Loy GRSl Gae 5 e oS (Ghhe slse rizman 5 LS, Gl ses s LS & ol el Ll el
Sl S & o 55 (6 S Sl aoms s D3 S S o a3 25 OV s S| rns b 00 28 i S
e olS (chiy sl Sy 93 Sles 55 » S oyl I imys s (Kularathne et al., 2021) 5ls ol
L3S A e Bl RS 5 olS i) Dl sas s e Sl olas il L)l g0 A5 o Dl
.(Kalhor et al., 2018)

S s 5 epe Sl RIS (sl e sl el plal (555 S S Sl Cans 4 4 bl
e o B (655,28 Sosd Gl il Ldes gl S oslas (6,580 e ez

Lndij) 9 .:‘_,.4

© ke Slaed A4S 5 oS Sleopas n obys Sl olas ciline glac e I s n glp ol sy
2ISzils Lol pske oS ciasg SbS s sdalie 53 b5 ST an s ekl SLIS = bl oS o
3P0 aald) i i w53 (gosd A5 Jald Il Sl pll VEY Ol 5 Jle 3 Ol oK1 (g3,5L8
Jloes O5s 5 2d 5305 55 5 G o olie 4 ol S ojlias SLskoes o35 5586 5 NaCl [V 5o e VY
S S5 e b o Bl V4 lab 4 OIS 0555 5 s lae Gliaed (S0 slex fli ke cpl sl s L
OS5 ledd jag 5 Kt Oyge 4 eslital 340 W.wkf)lm by S ol s s YY) sl
Sl ojlas g s S ag Ol a8 cxle (Merck) &S5 5 e IS S gl K 1S
e SV Sl el 1) 53 0 S Y lls ool 53 788 B 5 ol (s pgd SO o i3e 03l L¥O 0 Sl ol
Esmaielpour etal., ) s aowls 2 53 oS Yo 5 jied 1) 530 S 0/0 05555 1l 53 0 S0 NV IS (ST esls

(2020

Pelargonium graveolens cv. Bourbon -v Calendula officinalis -¥ Impatiens walleriana -\

Yoo i

e L e &


http://flowerjournal.ir/article-1-298-fa.html

[ Downloaded from flowerjournal.ir on 2025-11-30 ]

FIF-YAQ (R (VFY) x5 oalS 5 IS

L oss ssles g Jhie Of Jaw s (OIS @ LS DUl 5l e s O) LS Sl inal al 5o B OIS sles (g5LT
548 ol B 4 ol S ol cilie slacble b e 5 bl Of g e LS 5 eslil
Bls Sles 5 v sedes 453 YORY GLS lisy los . Jloel S 555V oo il 5 LSS 555V ol b &
Sy ek g o mie b plal S0l 5 males Al 4 Los J S 35 IO =P by 5 geedes a3 Yo Y
Uiy g A el o gaae 55 a3l OWLS Sl g SP Ve L5 s A el ek Do 4 oS
2 (Sl LllS

(22oless 0593 pladl 3l i S (6 Soll s s iS5 s O EC sy s, Fr 55 ey U
255 513 6 ,SeInl 3,50 LOT olesd g 5 (85550500 (S, Slio 5 s plnil DL 51 (5515 45 500

b (B5h Jos) Sbt s 511 OIS 516l S 5 055 S oll sl ey 5 2lgn plll 5 5 SO 05
L o a5 e 51 a8 plawis ad (o Sesluil Lol el 5 olse EURINTY oz losT & JUsl 5l e 5 03 g0
055 e 3 45 S 1 3 Celo VY So 0 o e dm 55 YA (glas b 005l 3 S 03 S 1 5 eatsen (6 s 5l o
(Inbar etal., 1994) at (¢ ;S o311 /0 ) S35 b Jlioms 3315 L (W1 5b 4 4ty 5 alss plii) Sos
Wity s O3l 53 ALS 63l 5l e S 0 e ( ALS SLaluSS) Ol s amglie (511 1 ALS LIS Ol e i
BV T W (CI TNV W E (V- P SURPU/¥/ R WA R S W A g s mle 05 5l eslitad b e
@laiad b a S e Sl ol GB 5 el I ojlias (38 15 aids Ve Sde waids 3 ppa Pt S
PRY lag s Jsb 53 allhr j5b a4y e 5 4y egmy Sl DS 5o U s Ased 51 (g lie S Jate
Visible/UV-45 Jus e 5 oSl b g5 S 23,8 (6l Ve 5 b ag s 6l 0 2060 P70 5@ ayjum gl 05l
oS e e LS55 5D @ e Ol T U Ll 5l eslinal b ol 5 .S 2513 Ll lis Lambda

(AMON, 1967) Al oz & w3 5a3 5 035 p S

Chlorophyll a = (19.3xA663 - 0.86xA645) VV/100W M)
Chlorophyll b = (19.3xA645 - 3.6xA663) V/100W ()
Carotenoides = 100(A470) - 3.27(mg chl. a) - 104(mg chl. b)/227 ™)

Gt ol 3l Jol SB35 Jsloe) ol Gloo Jsloms qn= =V

Sl TV 5RO SPY Glazse b s 55 o =A

oS e gl 5 U5 =W

Gl oled (w8l 503 S op 21 b S5l amsd Sl eslinad U (6515 045 503 (RWC) S 5 O i (] 5200
S ) A (5, So3l 0l 335 35 L ol 5 035 olealesl s 5 4 8 513 5 0555 Koo (o b sad 5 plonil 2l
S als s el YY Cle ol o3ls 13 lade O 53 ek gad poled e (3L SOL 5 Sl s LS

Sl YF 5ty (o gad alinal Jlasey 51 0185 oo ailsts jun 2800 SLastl 53 oy gem 53) L8 S 513 sk a3 F (sl

AR i

e L e &


http://flowerjournal.ir/article-1-298-fa.html

[ Downloaded from flowerjournal.ir on 2025-11-30 ]

FIF-YAQ (R (VFY) x5 oalS 5 IS

&;}oj“w;)\;oﬂ);wwwﬂw db:ﬁﬁ:ﬁ&b\‘\‘ A:)J\.A‘L.!Légﬂj 6ﬂ§°jl,ulu£ﬁ&;:lm
Cewds RWC (F ddaily s (’J‘}’“ 03 & 3y hls 93l 5 b i 5 Jeols slael sl I3 L s & S o3l (:\JSJA
(Ritchie et al., 1990) .

RWC =2=2w + 100 (¥)
Sw—Dw

G5 i el 5l s oD S 2 5 055 Fw
051 03 3,5 3 5l day S 5 it 035 Dw

J]alagijb&ﬁ;)‘}j‘@gﬂtw‘dijSW

ars Ve gles 3 5 Ad WLl e Sl Doloes (S slaeslas w0 Il i gone s d g S (5 S5l
Ll g) 53 o1 05 QLSS iy 5 gy 5 b L) (St o pid el Ul Lo yod &0 s 235 13 o gl
chle 5 il Visible/UV-45 Lambda Jus e g s il olSis a5 el P00 250 sb 53 8 ol el by
(Somogyi, 1952) Al acwlows 5 033 f;ﬁ (‘qul“" s S 8IS 3kl poeis ) eslazad b sdiSL laus
Slo 3le S e Tr s S oas (Batesetal., 1973) o ydoacs (5S1s oy b ods Oles 10 Ol s SSe3l
s 53003 8 Gl 530l padly Bl BT L e 5 A 0555 sed 1Y Sl Sl i) g 2 Js Vo LS o
Jsloms 5 2 03530 JLadIS Sl 2l 2 o 53 5 om0 e 53 01 5 8l 0 Lo Jloms S
A eslal 3 s g RSy gl p ol S Bl s Ve sl s (gl 03 818 cele Sl ey Jol>
I 8l B Ko s Jsloms (s 03 e s dior 5l ey 5 0l LI bglse & 5 2 s Dl e
2 dsn Olpe 5 238 )3 Visible/UV-45 Lambda Joe e s s il olSas 53 2l OF g0 Jsb 53 ol
A dsloes Ll S sl e Sl eslizad b olas

ol St (S aised p S V0 e 23S g S (5,8 bl olSis S w5 O b kel 1l des s
Fdeskn Voo Sl s S g 4 e A i) el ol glated U 053 et 003 Cll b las s
g el o33l 3 Sl ¥ (68 il Ol ke L LS 1 olS e o (ke 4 0k LS faie
.J.l.ajf;m;d.)w):

o B s bl s (el lallat bty s Se 5 baesls w5 bl 1 tgobel Jedo 5 4o
O 3l e 5 0 (S 0311 Slas (gl o onlis il 5o i b=y 55 .0 plrsl s 58t o s sl DalS
5,50 4/F a5 SAS 6,1,,1)\)-;((;);)\ olizal L) Jlesl pelacs s oSl Oga3 5l el b andlas 5550 Slis Kb
W23 dy & 50 Word 2007 5 Excel slasl bl 3 a5 3 (bl sl 5 Lajls gl oy (23 8513 4 lis

oy ml

Sl (aloy 5 plpm ol S 5 5 055) G Dlio 5 S 5 o5 5 iS5 ol Sl g5y olaw

G PRES BN PURA I FES AU

Yoy i

e L e &


http://flowerjournal.ir/article-1-298-fa.html

[ Downloaded from flowerjournal.ir on 2025-11-30 ]

FI¥-YA4 (DA (VFY) Lz olalS 5 IS

(ke Slanad ol G55 Dlhw p At sl jles ST uilsly 428 i o) o

Table 1- Analysis of variance effect of the effect of different treatments on the weight traits of the geranium.
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Figure 1- Comparison results of the average interaction effect of salinity stress x algae on fresh weight (a) and

dry weight (b) of geranium aerial parts. In each column, means with at least one letter in common are not
significantly different at Duncan’s 1% probability level.
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Figure 2- Comparison results of the average interaction effect of salinity stress x algae on fresh weight (a) and

dry weight (b) of geranium root. In each column, means with at least one letter in common are not significantly
different at the Duncan’s 1% probability level.
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Table 2- Results of variance analysis of the effect of different treatments on photosynthetic pigments of
geranium plant
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Figure 3- Comparison results of the average interaction effect of salinity stress x algae on the amount of

chlorophyll a (a) and chlorophyll b (b) of geranium. In each column, means with at least one letter in common
are not significantly different at Duncan’s 1% probability level.
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Figure 4- Results of the comparison of the average interaction effect of salinity stress x algae on the amount of

total chlorophyll (a) and carotenoid (b) of geranium leaves. In each column, means with at least one letter in
common are not significantly different at Duncan’s 1% probability level.
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Table 3- Analysis of the variance effect of different treatments on the biochemical traits of the geranium plant.
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Figure 5- Comparison results of the average interaction effect of salinity stress x algae on the relative water

content of geranium leaves. In each column, means with at least one letter in common are not significantly
different at Duncan’s 1% probability level.
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Figure 6- The results of the comparison of the average interaction effect of salinity stress x algae on the amount

of soluble sugars of geranium. In each column, means with at least one letter in common are not significantly
different at Duncan’s 1% probability level.
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1% probability level.
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Abstract

The use of biofertilizers is of particular importance in mitigating the effects of environmental stresses
on plants. The present study was conducted to investigate the effect of seaweed extract on the growth,
physiological, and biochemical characteristics of scented geranium (Pelargonium graveolens L.) under
salt stress. Salt stress was applied at three levels (0, 60, and 120 mM) in combination with seaweed
extract (0, 0.5, 1, and 2 g/L) in a factorial arrangement based on a completely randomized design with
three replications. The results showed that salt stress at 120 mM significantly reduced the morphological
traits of the plant (fresh and dry weight of aerial parts and roots) and the levels of photosynthetic
pigments (chlorophyll a, b, and total). The application of seaweed extract alleviated the effects of salt
stress on scented geranium. Under 120 mM salt stress and without seaweed extract, the highest levels
of soluble carbohydrates (36.69%) and proline (37.63%) were observed compared to the control.
Overall, the results indicated that scented geranium exhibited greater tolerance to mild salt stress
compared to severe salt stress, and seaweed extract played a significant role in mitigating the negative
effects of salt stress by enhancing growth and the production of metabolic compounds in scented
geranium.

Keywords: Biostimulant, Dry weight, Environmental stress, Proline.
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