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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.

Yof _2

el el 3 S8


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

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

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

A Ol s iy 13 opd ST 5 o Lasl Kos 5l (658 b ks BLS| bt 4 0LS
ol el sy oln 5 e G0 s (e (osllas Cd 5 andls s 53 L Ll g e J RS S US s fes
.(Wuetal., 2018) :)'Lﬂda V.Aljs sl

3 5 Gosh S e 5l dae Gla i w0 Cslin 3 g 5 G 3 U ey A S el Rl
Sl ojlas 5,58 die ol JI .(Jacomassi et al., 2022) ol olos S 5518 Sl ojlas 3,8l Cos Ol >~
5 bl s (JS5 K Ot pe (IS () e ol Wil (6ol 5 LS5 Sla e sm 3y s 4 OLS (54,
S sy A 5 ety S (S 03 B kS lesn 5 Ol Ol 53 bl G e & el Ll el
.(Hamouda et al., 2022)

Aoy Gl gl alsee Y ool mals als ) iy 5 055 Ol S 2hle Il Ly 25 Ll s
Sl 3 «iiS Lams 3 O oy Jodly Bs 0 atl A3 Cussdoms ol 8 5l 3y 25 Ll 3 s 4y
(Kumari et al., 2021) Lib g olS 1 (g3le L5,y 55 IVl 0,2 VU 5 Ol G sl 5 (9558 5l Lol
S 5 5 05 ORIl e b Sl oolas e Sy s ey SR b sl onl Sl kel S o

Lol yoen (Guo et al,, 2022) ' K 3 458 5 (Yusuferal., 2019) ' 5als

(S e ol ) 5 LSS, p il bl ST ulls 4 s Y s

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.

5Ll Sl s Gl _
o e s s (sl Sl i i il
E tial oil . Relative leaf wat
Ssential ol Proline Soluble sugars elative feal water DF S.0.V.
percentage content
Kk Kk Kk Kk LS : =
4.67 2.87 11.95 5104.75 2 e
Salt stress
- - - - S
0.17 0.06 0.18 68.52 3
Algae
S x s S5
0.08" 0.008" 0.09" 7.16" 6 e
Salt stress xAlgae
s
0.009 0.002 0.009 2.67 24
Error
(A 33) Sl ks o o
3.87 1.29 1.30 2.65 - T

CV (%)

AML{JA'/,O}QQ Ju»lcb.w); 6)‘5@*‘){3@.*}*#

*and " respectively indicate significance at the probability level of 1 and 5 percent.

*

IS8 35 A e ST S ojlas 3008 5 (Aals) (5 55 pde & b je O d (S (348 5l o 20
(0

90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00

(-LA_):) ;fj.v ol g le}"’“
relative water conten (%)

G 08) Sl o slasx (Y g o) (6555 23
Salinity stress x Algae extract

NN VS:M: Sl b Kile g ke Jlaaes S uTW G Silax (g0 55 S p SOl 4 lis k-0 U
Al e Dl SUls 0 5a3T LY Sl e 53 S 2t
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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