[ Downloaded from jspi.iut.ac.ir on 2026-02-09 |

Effect of Piriformospora indica fungus on biomass, bioaccumulation,
and translocation of some nutrients in Bassia scoparia exposed to
cadmium, microplastic and drought stress

-

Atefeh Mirzaei and Ali Sepehri’

-

Department of Plant Production and Genetics, Faculty of Agriculture, Bu-Ali Sina Universit an, Iran
* Corresponding author, Email: a_sepehri@basu.ac.ir
.

g

F

Abstract
Background and Objective: Drought, cadmium, and microplastics ‘affect nutrient uptake, translocation and plant growth.
In this study, the effect of symbiosis with Piriformospora indicg Tapgus on dry) matter accumulation and nutrient
translocation in Koshia (Bassia scoparia) under drought stress, cadmi d pol¥¥inyl chloride (PVC) microplastics.
Methods: The experiment was conducted as a factorial arrangement based on a completely randomized design with three
ss at 35%, 65%, and 100% (control) of field capacity,
olyvinyl chloride (PVC) microplastic at 0%, 0.1%, and
rameters included biomass, cadmium accumulation in
lation factor, and nutrient concentrations.

replications in sandy loam soil. Treatments included drought s
cadmium at 0 (control) and 10 mg kg™' soil, and three levés 0
1%, in the presence or absence of the fungus. The evaluate
roots and shoots, cadmium translocation factor
Results: The highest percentage of fungal colori under non-stress conditions was 87%. In treatments with
cadmium, microplastic and drought at 65% and 35% of tield capacity, biomass decreased by 8% and 36%, respectively,
corresponding with the reduction in fungahcolonizatidn. The fungus had positive effects on nutrient uptake, growth, and
maintenance of ion homeostasis in the\plant\NCadmium accumulation, translocation factor and bioaccumulation showed
a decreasing trend under combined str, onditions. Fungal symbiosis in the 10 mg kg™! cadmium treatment increased
cadmium absorption in rqots by 1 compared to the treatment without fungus. Under stress conditions, the
concentrations of zinc, iron, decreased, while magnesium increased in roots and shoots.

Conclusion: The results . indica fungus coexisted well with the Kochia plant, and by maintaining ionic

also promoted plant phytogmedjation by increasing the plant's ability to absorb and accumulate cadmium in the roots,
even under mic&oplasti
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Table 1. Physical and chemical characteristics of the soil used
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Sk sl
Cu Fe Mn /n K P N oC EC pH sl
(mgkg") (gkg") (gkgh) (dS m!) Soil Texture
298 107 290 268 275 16 0.8 7.8 1.06 71 wetoed
Sandy,Clay Loam
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Table 2. Analysis of variance for biomass, root cadmium, shoot cadmium, translocation factor, and bioconcentration in Bassia
scoparia seedlings under the effects of fungus, drought, cadmium, and microplastic
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Fig 2. parison of the mean interactions between cadmium (Cd0 and Cd10) and microplastics (PVCO0, PVCO0.1 and PVC1) on root
cadmium content under symbiotic (P+) and non-symbiotic (P—) conditions with P. indica (a) and interaction between cadmium (Cd0
and Cd10) and drought stress (35FC, 65FC and 100FC) on root cadmium content under symbiotic (P+) and non-symbiotic (P—)
conditions with P. indica (b). Columns with at least one similar letter are not significantly different (LSD, p < 0.05).
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Fig 4 parison of the mean interaction between drought stress (35FC, 65FC and 100FC) on the cadmium transfer factor under
symbiotic (P+) and non-symbiotic (P—) conditions with P. indica (a) and interaction of cadmium (CdO and Cd10) and microplastics
(PVCO0, PVCO.1 and PVC1) under drought stress (35FC, 65FC and 100FC) on the cadmium transfer factor (b). Columns with at least
one similar letter are not significantly different (LSD, p <0.05).
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Table 3. Analysis of variance for the concentrations of zinc, iron, magnesium, and calcium in roots and shoots of Bassia scoparia
seedlings under the effects of fungus, drought, cadmium, and microplastic
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Table 4. Comparison of the mean interaction of cadmium (Cd) and microplastics (PVC) under drought stress in symbiotic (P+) and
non-symbiotic (P—) conditions with the fungus P. indica on the content of zinc (Zn), iron (Fe), magnesium (Mg), and calcium (Ca) in

roots
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columns of symbiosis (P+) and non-symbiotic (P—) conditions, treatments with at least one similar letter are not significantly

robability level according to the LSD test. For traits which the effect of symbiosis with the fungus P. indica was not significant,
non-symbiotic (P—) condition are presented.
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Fig 5. parison of the mean interaction between cadmium (Cd0 and Cd10) and drought stress (35FC, 65FC and 100FC) on the
cadmium bioaccumulation factor under symbiotic (P+) and non-symbiotic (P—) conditions with P. indica (a) and interaction of cadmium
(Cd0 and Cd10) and microplastics (PVCO, PVCO0.1 and PVC1) under drought stress on the cadmium bioaccumulation factor (b)
Columns with at least one similar letter are not significantly different (LSD, p < 0.05).
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Table 5. Comparison of the mean interaction of cadmium (Cd) and microplastics (PVC) in symbiotic (P+) and non-symbiotic (P-)
conditions with the fungus P. indica on the content of magnesium (Mg) in roots
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Table 6. Comparison of the mean interaction of cadmium (Cd) and microplastics (PVC) under drought stress in symbiotic (P+) and

non-symbiotic (P—) conditions with the fungus P. indica on the content of zinc (Zn), iron (Fe), magnesium (Mg), and calcium (Ca) in
shoots
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columns of symbiosis (P+) and non-symbiotic (P—) conditions, treatments with at least one similar letter are not significantly
' probability level according to the LSD test. For traits which the effect of symbiosis with the fungus P. indica was not significant,
only data for the non-symbiotic (P—) condition are presented.
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