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Figure 2. Distillation machine.
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Figure 1. Picture of pots.
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Figure 3. Treated Plants.
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Figure 4. Mean comparison for morphological features of plants.
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Figure 5. Mean comparison for cyanide concentration of plant root.
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Figure 6. Mean comparison for cyanide concentration of plant leaf.
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Figure 7. Mean comparison for cyanide concentration of soil in before planting, two and four month.

DN PII T ST )
SNkl s Js S e W Gl e
OWLS 5o ot 0V 35,5 e s i O Ol
Sl ol glabanls a5 b 5l s o
Sk 58 s sl sl 5 (SAM) 5
Jods olp e 00 5 5 e atle (ACC) s
Ll Sl 4 Al SLaS 52S 0l s 0 IS il
LU 5 Jseme Ll s sl (V) 555 0 A5
oVl 5T Lo 5 LS s ol ol S5
5 oVl @ bl a e (b ke
23 338 Jed Skl s il 4 e
Sl Mg g s OlS el s 25 Ll d
Spoa S b et edd Ay il
G Sul e g LS SOk
il S5l hasn cpl 55 Al (5,80 310
ol Ll Wl OlalS s Wil ples ol IS
5o Sl SLS 5 s il b oSS a3k

O 355 o s ,Sesll

"y

(S 5 4o g Sy
2GR oasn ol el S kg L
sss olS S LS il Olpe 288 ) 2
E elS 5 S s Al Ole g Seslll
S Wil Ol sy CdlS L &S sl Ol
Mg aarg by Sl LalS ol pas &) g0
QLS 5o il peosn W a0l s Aol
Sb dsbw 51 OlLS s asbw Ol Sl (ol
G5 A 5 olS s by 5 (ol 5 el o
Ol S el ol bl ST AT S sl s Ak
il 0L 5 A5 6,83l ol 53 3l day lke
e sl Sk s Of malS 5 elS s il
S Sl oV sl VJ_J-;I Al 5 ol cdS
5 bl Glaasel dol & b a5 aibs
il SRalS 5 olS 53 Al Ol 303 1) 5kl
5ol b olS (85l 5 cwslie S St s
Al e Pl 5!
sbosse G S S Ol s
Olgea LS s is CK;.A 3 Sl alS



Ol g b jgaio Lol

@ Y/oY )\ Sk .,L.:L:M:B )Ls.ﬁ.? 9 (M)J £o J_}J})
duslie ol ail fals (Ao s Y 550) VAT
Q»;Liu ASU{\ B e}'))\& )j’;ﬁ oL_.f t.(:.,\g B Cj;)}w
\) ;SL>- o .,\.\.:qu Q\ﬁ.ﬂ 3l QLJ;.: &YL 6)\.,\.1@. 9
ol s el esls 2alS gl JG 5 sbay 5
e Al VL gl b olS 4
S SN s Shs SR 5
Ll 25 L olS b sl gliwly 53 58 a0
S S oSy S o
>~ CJL&- @ aLS) RN oL:§ -'\-"::’JJ-.’ u.:\.,\.;;

ol 03ls anlsl

1.Dwivedi, N., Balomajumder, C., and
Mondal, P. 2016. Comparative evaluation
of cyanide removal by adsorption,
biodegradation and simultaneous
adsorption and biodegradation (SAB)
process using Bacillus cereus and almond
shell. J. Environ. Biol. 37: 4. 551-556.

2.Ebbs, S.D., Kosma, D.K., Nielson, E.H.,

Machingura, M., Baker, A.J., and
Woodrow, L.E. 2010. Nitrogen supply and
cyanide concentration influence the

enrichment of nitrogen from cyanide in
wheat (Triticum aestivum L.) and sorghum
(Sorghum bicolor L.). Plant, cell &
environment journal. 33: 7. 1152-1160.
3.Torbati, S. 2017. Feasibility Study on
Phytoremediation of Malachite Green
Dye from Contaminated Aqueous
Solutions Using Watercress (Nasturtium
Officinale). TIran. J. Health Environ.
9:4.503-516.
4.Piotrowska-Dhugosz, A. 2017. The Use of
Enzymes in Bioremediation of Soil
Xenobiotics. Xenobiotics in the Soil
Environment. Pp: 243-265.

5.Ghasemi, R., and Mokhtari, R. 2013.
Resistance to cyanide by salicylate

yy

)'|.,\.<_345:\>QU.3J~236L>'-J,4}4;'-)>@L:3
S BB ssba Sl Olp ol £ 2208
O i S G S 3 o5ga 5 4Bl 2alS
Uy 5 e s ol Sl gl s dsbe
ol Sl 3ol Wl jmalS s Al
S edd ey LI oS5 oS guy p 4B S
33 Df&u A NG slackle s ijy
() 355000 o 3l 5 @il Uy Ul o S ks
Ll cBlE G e 53 &S ol 0T Sk e
Sle o (o N agu) 0/A0 L VEYY G S
(Ao ;3 00 390>) 0/ Ve /NY 5l S Wl F
£Y 350>) EVY 4 A 5l S il Bl
35) ¥4 4 VoY 3l S wile Dl d(as s

VAY & Y 5 S il C b (Ao s $A

pretreatment in Salix babylonica L.
Theoretical and Experimental Plant
Physiology. 25: 4. 275-282.

6.Hong, L., Banks, M., and Schwab, A.
2008. Removal of cyanide contaminants
from rhizosphere soil. Bioremed. .
12: 4210-215.

7.Rehman, H.M., Shah, Z.H., Nawaz, M.A.,
Ahmad, M.Q., Yang, S.H., and Kho, K.H.
2017. Beta-cyanoalanine synthase pathway
as a homeostatic mechanism for cyanide
detoxification as well as growth and
development in higher plants. Planta.
Pp: 1-24.

8.Kumar, R., Saha, S., Dhaka, S., Kurade,
M.B., Kang, C.U., and Back, S.H. 2017.
Remediation of cyanide-contaminated
environments  through microbes and
plants: a review of current knowledge and
future perspectives. Geosystem Engineering.
20: 1. 28-40.

9.Wachirawongsakorn, P., Jamnongkan,
T., and Latif, M.T. 2015. Removal of
Cyanide-Contaminated Water by Vetiver
Grasses. Modern Applied Science.
9:13. 252-268.



YAV (£) 2 )lond dA) s sy adgi 9 SI& Cupro g pul

Salomon, E., Jez,
JM., and Ebbs, S.D. 2016. The
B-cyanoalanine  synthase  pathway:
beyond cyanide detoxification. Plant,
cell and environment. 39: 10. 2329-2341.

11.Trapp, S., and Christiansen, H. 2003.
Phytoremediation of Cyanide-Polluted
Soils. Phytoremediation: transformation
and control of contaminants. Pp: 829-862.

12.Dimitrova, T., Repmann, F., Raab, T.,
and Freese, D. 2015. Uptake of
ferrocyanide in willow and poplar trees
in a long term greenhouse experiment.
Ecotoxicology. 24: 3. 497-510.

13.Yu, X.Z., Gu, JD., and Liu, S.
2007. Biotransformation and metabolic
response of cyanide in weeping willows.
J. Hazard. Mater. 147: 3. 838-844.

10.Machingura, M.,

At

14.Whankaew, S., Machingura, M.,
Rhanor, T., Triwitayakorn, K., and
Ebbs, S. 2014. Interaction of cyanide
uptake by sorghum and wheat with
nitrogen supply. J. Soil Sci. Plant Nutr.
14: 2. 332-347.

15.Larsen, M., Trapp, S., and Pirandello, A.
2004. Removal of cyanide by woody
plants. Chemosphere. 54: 3. 325-333.

16.Taebi, A., Jeirani, K., Mirlohi, A., and
Zadeh Bafghi, A. 2008. Phytoremediation
of cyanide-polluted soils by non-woody
plants. J. Isfahan Univ. Technol.
11: 42. 515-523. (In Persian)

17.0'leary, B., Preston, G.M., and Sweetlove,
L.J. 2014. Increased [-cyanoalanine
nitrilase  activity improves cyanide
tolerance and assimilation in Arabidopsis.
Molecular plant. 7: 1. 231-243.



J. of Soil Management and Sustainable
Production, Vol. 8(4), 2019
http://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

The Study of Remediation in Soil Cyanide Using Vetiveria Zizanioides

*A.R. Mansoorian', A. Vaziri’, M.R. Zamani’ and F. Heidaryan Naeini*
'Dept. of Biology, Payame Noor University, *Assistant Prof., Dept. of Biology, Payame Noor University,
*Professor, Dept. of Plant Molecular Biotechnology, National Institute for Genetic Engineering and
Biotechnology, *Assistant Prof., Dept. of Biology, Nour Danesh Institute of Higher Education
Received: 10.07.2017; Accepted: 08.27.2018

Abstract

Background and Objectives: Cyanide is one of the most important contamination in the soil
and environment. In recent years, researchers have studied the decline in cyanide levels by
physical, chemical and biological methods. The phytoremediation is one of the new methods for
reducing and refining soil and water contaminants. The main objective of this research is to
investigate the Phytoremediation of cyanide with vetiver plant.

Materials and Methods: A greenhouse experiment was conducted in a greenhouse experiment
in a randomized design with three same samples in a research greenhouse in 1396 to evaluate
the effectiveness of vetiver plant in different concentrations of cyanide. After providing the
vetiver seedlings (Vetiveria zizanioides), they were grown in pots containing different
concentrations of cyanide. Seven treatments of different concentrations were used in this
experiment (mean cyanide content in soil G, 14.37 mg/kg, F soil, 13.77 mg/kg, E soil, 8.09
mg/kg, D soil, 7.53 mg/kg, soil C, 3.23 mg/kg, soil B, 2.52 mg/kg and soil A without cyanide
(as control)). In two periods of two and four months, the amount of cyanide of the whole soil
and plant was measured by distillation machine. The length of plant, leaf and roots were also
evaluated and the results were analyzed by SPSS15 software and Paired Samples T test was
evaluated.

Results: The results indicated that the increase in cyanide content had a significant effect on
vegetative characteristics of the plant and the highest leaf, root and plant length were in
treatment A and the lowest in treatment of G and the amount of cyanide in the leaves and roots
of the plant had been increased. However, by comparing the amount of cyanide in two months
and four months, cyanide amounts decreased over time in the plant and the level of cyanide in
the soil of different treatments was significantly lower in terms of cyanide content.

Conclusion: In general, the results indicate that increasing cyanide content in the soil leads to
changes in the morphological characteristics of the plant and vetiver plant has a very high
resistance to soil cyanide and over time, the amount of cyanide in the soil decreases and the
amount of cyanide in the plant has been reduced.

Keywords: Cyanide, Phytoremediation, Soil, Vetiver

* Corresponding Author; Email: mansoorian211@yahoo.com

Yo






