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Abstract
Background and Objective: Due to the low cost in a long-term application and énvironmental friendliness, the use of
y aimed to investigate the use of

of lead contaminated soil under

biological remediation has gained significant attention in recent decades. This st
ornamental plants and arbuscular mycorrhizal fungi (AMF) for phytdtemedt

greenhouse conditions. .

Methods: The research was conducted as a factorial in a gomplétely randomized design with three factors of plant type
(Gladiolus (Gladiolus grandiflorus), Ornamental cablaﬂge (Bragdica oleracea), marigold (Tagetes erecta)), heavy metal
(0, 25, 50, 100 and 200 mg/kg) and fungus (with{without arbusscular mycorrhizal fungi) in 3 replications. Harvesting was
carried out after the plants reached the flowering\stag e concentrations of lead in plant tissues and soil, uptake,
bioaccumulation factor (BCF), transfer factor (TF d and plant growth parameters were measured.

Results: The Pb concentration in th%:t%‘q d shootsfof ornamental plants increased significantly due to the increase in

soil Pb concentration. The root Pb concentrations wer€ about 2 to 4 times its concentration in the shoots (at different Pb
levels). Translocation factor for Pb in
root dry weight of G. grandj
concentration, Pb uptake, an
BCF; of all ornamental p
3 plants.

nts were less than one. AMF inoculation significantly increased shoots and
oleracea under lead stress. Also, AMF inoculation significantly increased Pb
of all three ornamental plants compared to non-inoculated treatments. The root
eater than one, but no significant difference was observed across its values within

Conclusion: Oxerall, th@results showed that mycorrhizal fungi modulate metal accumulation and physiological traits
differently 1‘r1 the studied otnamentalplants.

-
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Table 1. Some Physical and chemical properties of the initial soil.
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(Unit) (Property) (Unit) (Property)
20 % oy b sk 7.72 - pH
Field Capacity (FC)
Tosle G
0.50 % S e 1.65 ds m! oA bl
Organic matter Electrical conductivity EC)
J= LG o) 15 3
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4- Ultrasound
5- Translocation factor
6- Bioconcentration factor


https://jspi.iut.ac.ir/article-1-1736-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-07-05 ]

oS St sla Sies 2 LOT (Sen 5 5 e S oS g5 ) oty e mls Y dpar
Table 2. Results of variance analysis of the effect of plant species, mycorrhizal, lead and their interactions on some of soil and plant
properties.
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Table 2. (Continued)

(Mean square) Sle o Sole

osSL r\,\;l BCF BCF r\.\;l e ) a s
" dole S Jasls blgls ] S e
Jsl &\}a =) &\}A 3l
Transfer Root Shoot Root Total Stem
factor Shoot BCF BCF uptake uptake chlorophyll height df Source of variation
(mg) (mg) (mg/kg) (cm) -
0.24ms 0.02* 0.05m 13.44%** 6.33%* 0.56** 266673.1%
2.]1%* 1.07%* 12.00%* 31.06%* 10.43%* 0.33%* 23243318
0.36™ 0.008"s 6.13 ** 1.42%%* 4.42%* 14.88** 2080951
0.17m 0.008 ™ 0.07* 3.50%* 0.87** 0.45%* 228640.1™
0.05m 0.003 7 2.55 %* 0.75%* 0.39%* 0.20%* 228&5.7“5 )
. 1 (mycorrhizal X Lead)
-t e
oS #lS
0.05m 0.2%** 0.01m 1.75%* 1.11%* 3.64%* 238723.1 2
(mycorrhizal x Plant)
.
O 3 Sentt oS
0271 0.04 ** 0.03™ 0.3%* 0.13* 12%* 227564.6™ 8 Plant x mycorrhizal x )
(Lead
0.20 0.006 0.03 0.02 0.04 228026.6 60 (Error) o
0.92 0.57 0.73 0.29 0.3 (CV) Ol ks o i

ol ckle AL sl Ol DLl Ll bl 5 alyy 5o

.pfﬂdﬁm.&«j;tg;;ﬁco\ﬁfu:@jsﬁ)bﬂ&
e OLLS gl el 5 ety 3 oy SRl i
Yoo )Lq.:.'i ).}45}}_.' rﬁ}kﬁsjrﬁ&:n M‘/\\ B} \VV/QY

A3 e 2l A edalie e o SIS e S e

1.19 \0
Aoy ) Loo| Cla—.d )lb&»})')ﬁ j:& 9151.7
™ * and **gon/significance in the level of 5 and 1 percent, respectively.

4{:**}*‘“5

3t 2 e odar JS L IS Ol plgm plil 5 Al
2l g blog hhpme dopy S s 5 ol el
Chls esle Sl sas Sl pme el (6, Sesll sla S5
2 (Bl plisl ) asdllas 550 sl S35 den s 58 e
JETRES W NNE OV WP WG v B PVRS PO .,\..p):gi.iclaM
Wipy 52 e Bl e aallas sy gl Sy
S e 53 (Ul 56 5 lsn ol BCF bl ¢l

Bl gae Lo s

B S5 F o Bl 5,80 el e Ol S
oS 5 S

B quC,.kLOj G‘)E col.sf Cy ool Q‘jj‘ u,:i.rl.:ﬁ w.u.a


https://jspi.iut.ac.ir/article-1-1736-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-07-05 ]

ovuwbé\.h;ﬂ} fjjuﬁgjd;jejks sa\:fc_,.v a:LwCJ\JJ\ ‘J,:gglcﬁ MLE.A A d}.&;’-

Table 3. Mean comparisons of simple effect of plant, mycorrhizal, and lead on some studied properties.

)3&)]«“&-.)-3*’.' \L‘)Jyﬂ% J’*—?ﬂhﬁ-l?' )Jyﬂq,\lél.é
Juiz! ¢S f
(mg) ;lss ol (mg/kg) 5o (mg) 42 (mgkg) 4,
Tranlocation ~ Pb absorption in Pb concentration in Pb absorptionin ~ Pb concentration in
Factor (TF) shoot (mg) shoot (mg/kg) root (mg) root (mg/kg)
1. 4. 121 1.11 i S
a0.5 33b 3433b a 8 a Ls_/,;u;—dg‘ <
0.67a 185a 37.25a 0.39b 77.06 a s
(Plant)
0.56a 0.52¢ 3720a 1.17a 7924 a Jads
LN
0.51a 1.10b 34.80b 1.15a 8242a b
0.64a 136a 3844a 0.7b 75.85b (Mycorrhizal)
- - - - - 0
A Y
0.34b 0.33d 10.85d 044d 35%9d & 25
.
031b 0.74¢ 2334c¢ 093¢ 80.72 50 <
0.542 1.67b 51.05b 1.12b 96.83 b 100 (Pb)
.
0.54a 332a 93.11a 2062 N\ 177, 200
ALSD 03031 bl ) L1 13 ime 30 0l 55 Ao Gy > gl (sla ke
Means with the same letters are not sinifidantly. differeht at the 5% level (LSD)
Y5 anls
- Fable 3. (Continued)
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Means with the same letters are not significantly different at the 5% level (LSD)
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