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Extended Abstract

Introduction and Objective: Arbuscular mycorrhizal fungi can improve salinity tolerance and
plant productivity in saline-alkaline soils using different strategies including nutrient uptake,
osmotic regulation, soil shaping, etc. Therefore, the use of arbuscular mycorrhizal fungi has
been considered to reduce the effects of salinity. This stud?]/ aimed to investigate the effect of
arbuscular mycorrhizal fungus on the physiological, biochemical and caffeic acid levels of
lemongrass (Cymbopogon citratus) under salt stress. o

Material and Methods: The experiment was conducted as a factorial in the form of a
completely randomized design in three replications. The experimental treatments included the
first factor of arbuscular mycorrhizal fungi (inoculation and non-inoculation) and the second
factor of salinity treatment at four levels (0, 50, 100 and 150 mM). The characteristics of
photosynthetic pigments, ion leakage, proline, soluble carbohydrates, flavonoid, anthocyanin,
protein, ascorbate peroxidase, the amount of sodium and potassium ions and changes in caffeic
acid content of lemon grass were investigated.

Results: Plant inoculation with arbuscular fungus at salinity levels (150 mM) reduced ion
leakage by 34.14% compared to the control. Plant inoculation with arbuscular fungus improved
chlorophyll a, chlorophyll b, total chlorophyll and carotenoids by 118.51, 82.35, 50.70 and
98.64 percent, respectively, compared to Its absence at salinity levels (150 mM). The results
show that lemongrass plants against salt stress (150 mM) maintain the state of proline,
carbohydrate, flavonoid, anthocyanin, protein and ascorbate peroxidase enzyme activity in
inoculation with arbuscular fungus at the rate of 20.48, 94.94, 27%, respectively. It increases by
27, 30 and 17.39% compared to the control (without inoculation). Also, the results showed that
under the salinity stress of 150 mM and the presence of arbuscular fungus, the amount of
potassium increased by 15.39% compared to the control; While the amount of sodium in the
presence of this mushroom decreased by 8.46% compared to the control. Investigations showed
that the percentage of caffeic acid in lemon grass inoculated with arbuscular mycorrhiza
increased by 0.686% compared to control plants.

Conclusion: This study suggests the potential use of mycorrhizal technology as a practical
biotechnological approach to increase the growth and increase production of bioactive
compounds of Cymbopogon citratus in salt-affected soils.
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Table 3. Variance analysis of the mutual effect of mushroom inoculation and salinity levels on the biochemical traits

of lemon grass

Slayye :Sike @il sy Ol s i
- S Degrees of
Average of squares freedom Sources of changes
sy ol | . RO T .
I AS?&,;;J?”’ = s ks O] LgigMe ylamg S Odon
peroxidase Protein Sodium Potassium  Anthocyanin ~ Flavonoid ~ Carbohydrates  Proline
0.53** 0.117** 181.18** 257.70** 5.65%* 3.96%* 1716.97** 0.43** 3 So9
Salinity
0.24%* 0.528%*  941.60%* 462.80** 7.41%* 2.39%* 2267.17%* 0.28%* 2 e
Fungal
253.8%* 0.020%* 4.96%* 5.30%* 0.23%* 0.17%* 265.68%* 0.019%* 4 g0 X (3]
Salinity xFungal
2.2 0.00041 4.96 5.30 0.0004 0.003 4.23 0.0004 24 Eu;‘;r
9.2 155 8.01 4.00 0.21 0.80 3.96 1.33 - (%)

Coefficient of
varlatlon (%)

200 5 ) Jlin] paw ;3 (g gine () gime pis i yay T o *F

ns, ** and * are not significant, significant at the probability level of 1 and 5%, respectively


http://dx.doi.org/10.61186/jcb.15.46.133
https://jcb.sanru.ac.ir/article-1-1431-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15 ]

[ DOI: 10.61186/jcb.15.46.133 |

AL (lle 5 pmplans 39l Sledu o 16
WA godd il ol S el S e 9 (2liordon «Sigln b Sl S5

., BControl mo. @Y+ BEO:

4l OControl Mo+ @)Y+ B0 v 1100
a 3 & a
_‘g b
— — -
=, 23 =
L S L )
7 £ = 50 &
()] C D ﬁ
o)) O o B
1 [~
S o £ =
= = a
= 2 A
o 0 n 0 =
o
Control Arbuscular Control Arbuscular

Fngal x Salinity stress Fungal x Salinity stress

SIS Ll )3 god Gl Jplone slacyingsS (0 5 oot (Al 2 59 (15 5 @8 e 1 (S0bon aulie =) IS
(3,8 (gl gime B o> O Jlosin! prlaww )0 il Bgy> b (1,SLe)
Figure 1. Comparison of the mean interaction effect of fungus and salt stress on a) proline and b) soluble
carbohydrates of lemongrass under greenhouse conditions (means with the same letters are not significantly different
at the 5% probability level)
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Figure 5. Diagram of the effect of a) inoculation of arbuscular mycorrhizal fungi at the salinity level (100 mM NaCl)
on the amount of caffeic acid in lemon grass compared to b) control
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