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Table 1- Soil physical and chemical properties
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Table 2-The effects of mycorrhizae fungi on compar e mean test of experimental factors

Solize ol 31 M0 Syl (algp S 5 Syl a3 ped (algp (S 3 hd g i SS9
’ Asin root Asin shoot Pin root P in shoot Shoot dry weight
(mgKg*) (mgKg?) (mgg?) (mgg?) (g pot™)
Control 2985a 1441 a 091b 1435b 1.245b
Gl 276.8b 11.58 b 1271a 1653 a 166 a
GM 281.2b 1241b 1.238a 1.638 a 1547 a
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Table3-The effects of interaction of mycorrhizae fungi and ar senite and ar senate contaminated soils on compar e mean test of
experimental factors

Jolize 1 31 ? i Tl s 3 Skl A 3 phed g s 3 shed g s St s
’ = Asin shoot Pin root P in shoot Shoot dry weight
Asin root
(mgKg™) (mgKg™) (mgg?) (mgg?) (g pot™)
Ag(ll* C 299 a 14.83a 1435b 091b 1.255b
As(V)* C 298 a 14 &b 1435b 091b 1.235b
As(V) * Gl 2795b 12 bc 1.635a 1262 a 1.665 a
A(lI)* Gl 274 b 11.17c 167a 128a 1.655a
As(V) * GM 281b 12.33 bc 165a 1225a 155a
As(Il)* GM 2815b 12.50 bc 1.625a 125a 1545a
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Table 4-The effects of interaction of P levelsin soilsand ar senite or arsenate contaminated soils on compar e mean test of
experimental factors
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As(l* Py 268.7b 9.89b 107 b 1.443b 1427b

As(lN* P, 301a 15.78 a 1223a 171 a 1553a

As(V) * P, 269.7b 889 b 1.04 b 1.473b 1.453b

As(V) * P, 302.7 a 15.67 a 1224 a 1.673a 1537a
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P, and P, (0 and 60 mg kg™ P in soils)
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Fig 1- The effects of treatments on biomass production by sunflower.
P; and P, (0 and 60 mg kg Pin sails), GI and GM (Glomus intraradices and Glomus mosseae)
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Introduction: Arsenic is a highly toxic metalloid in group 15 of periodic table. The information on
environmental behaviour of arsenic, however, is still scarce. Contamination of soils and water with arsenic and
antimony due to their widespread industrial application and mining activities has raised serious environmental
concerns. Nearly al Arsenic-contaminated soils results from human activities and it has different environmental
and sociological impacts. Various strategies and methods have been proposed for environmental management
and remediation of contaminated soils. Among all methods, the phytoremediation is receiving more attention due
toits cost effective and environmental friendly characteristics. In the case of arsenic contaminated soils, there are
effective factors such as sail fertility, nutrients content and microorganisms function, which can improve the
uptake of As by plants. Up to now, several studies have been evaluated the effects of symbiotic fungal
association in plants on increasing nutrients and toxic elements uptake. Many of authors reported that the
mycorrhizal symbiosis increases the uptake of toxic elements in root and shoot of plants and consequently
improve the efficacy of phytostabilization and phytoextraction processes. There are conflicting results about the
effect of arbuscular- mycorrhizal fungi (AMF) on As uptake by various plants. Chen et al. (4) found that Glomus
mosseae symbiosis with plant reduces As concentration and enhance phosphorus content in shoot and root of
plant. Whilst Cozzolino et al. (7) reported that the AMF increases as concentration in shoot and root of cabbage.
Phosphorus has important role on mycorrhizal symbiosis and also As uptake by plants. Therefore, current study
was conducted to evaluated effect of Glomus intraradices and Glomus mosseae symbiosis with sunflower and
also soil phosphorus concentration on uptake of arsenic from arsenite and arsenate contaminated soils.

Materials and Methods. The soil sample (Typic Haplorthids) was collected, air dried and passed through 2
mm sieve and then were heated in 80 centigrade degree temperature for two times. A pot experiment was
conducted in a completely randomized design with factorial arrangement and three replications in greenhouse
condition. The experimental factors included two species spices of inorganic As (50 mg kg of Arsenite and
Arsenate), two levels of phosphorus (0 and 60 mg Kg™?) and three spices of arbuscular mycorrhizae (control,
Glomus intraradices and Glomus mosseae). Soil samples spiked with Na,HASO,.7H,0, NaAsO, (Arsenite and
Arsenate) and Ca (H,PQ,), (phosphorus) and incubated in greenhouse condition for 4 week. Sunflower seeds
were planted and seedlings harvested after 60 day of sowing and then dry weight of sunflower, concentration of
As and phosphorus in shoot and root of plant and root colonization percentage determined using standard
methods.

Results and Discussion: The results revealed that Glomus intraradices (Gl) and Glomus mosseae (GM)
symbiosis significantly (P<0.05) increased the biomass production of sunflower compared with controls. There
was no significant difference (P<0.05) between Arsenite and Arsenate treatments in biomass production. Also
the dry weight of sunflower in Arsenite and Arsenate contaminated soil samples elevated when phosphorus
concentration increased from 0 mg Kg™*(Py) to 60 mg Kg™ soil (P,). The highest amount of biomass production
observed in Gl and P, treatments that were 1.72 and 1.73 (g pot™) in Arsenite and Arsenate contaminated soil,
respectively. The results showed that the GI and GM symbiosis and phosphorus concentration significantly
(P<0.05) increased phosphorus content of shoot and root of sunflower as compared to the control treatments
while there was no significant difference (P<0.05) between Arsenite and Arsenate treatments. The greatest
amount of phosphorus in shoot and root of sunflower achieved by Gl and P, treatments that was significantly
(P<0.05) higher that control treatments but there was no significant difference (P<0.05) between Gl and P,
treatments and GM and P, treatments. The results of current study revealed that the concentration of Asin root
was significantly (P<0.05) higher than that in shoot of sunflower. The GI and GM symbiosis significantly
(P<0.05) reduced concentration of Asin root and shoot of sunflower in comparison to control treatments. The
data showed that the increasing of soil phosphorus level followed by a significant (P<0.05) increase of As

1, 2, 3 and 4- PhD, Professors and Associated Professor, Department of Soil Science, Faculty of Agriculture, Ferdowsi
University of Mashhad
(*-Corresponding Author Email: saeed bagherifam@yahoo.com)



WD 58— H3T W o)louds ¥+l (SB gl s YOVY

concentration in root and shoot of sunflower. The highest amount of As concentration in root and shoot of
sunflower obtained by control and P, treatments.

Conclusion: The results of present study revealed that Glomus intraradices (Gl) and Glomus mosseae (GM)
symbiosis with sunflower plant can increase the phytostabilization efficacy while increasing phosphorous
concentration in soils enhance plant uptake of arsenic in As contaminated soils.

Keywords: Arsenite, Arsenate, Phytostabilization, Phytoremediation, Mycorrhizae fungi



