[ Downloaded from gebs.ir on 2025-08-20 ]

[ DOI: 10.61186/gebsj.13.1.6 ]

fu\felsfg.osgu\ﬁa))éwfﬁuﬁ:‘}lélgs‘_((é-;ég.’.f’;&@)ﬁ
6‘45!:':1?&:{')3)&

Investigating the effect of soil contamination with heavy
metals on the growth and development of wheat in
greenhouse conditions

pALs) g (2 e

Nasrin Sabourmoghaddam

Qlﬁ‘ ‘)}" fL‘: cmb e .la.\z-.a) &:Ja C:LA 5‘5;
Department of Environment and Natural Resources, Payame Noor University,
Tehran, Iran

*Corresponding Author, Email : S5 201 oy 1S J s ok 55 3
sabourmoghaddam@pnu.ac.ir

AR F TSR A AARR TR W ST S VAL A RS ISRy TR1)
Received: 2024/02/21 | Accepted: 2024/04/29 | Published: 2024/08/28

Abstract

The aim of this study was to evaluate the toxicity of some selected heavy metals on
wheat growth and performance under greenhouse conditions. The experiment was
conducted using two wheat cultivars, Pishgam and Azar2. Five heavy metals,
cadmium (Cd), chromium (Cr), nickel (Ni), zinc (Zn), and lead (Pb), were applied to
the soil at desired concentration for each. After one month of cultivation, various
growth parameters were measured and subjected to statistical analysis. The results
indicated that all the tested heavy metals significantly reduced most of the wheat
growth parameters. Cadmium was the most toxic metal, followed by nickel, lead,
chromium, and zinc. Cadmium treatment decreased the plant dry weight, plant
height, and total protein content by 54.9%, 45%, and 47%, respectively. Nickel,
lead, and chromium treatments reduced the plant dry weight by 28%, 17%, and
15%, respectively, while zinc treatment did not affect the plant dry weight or height
significantly. However, zinc treatment also decreased the total protein content and
root dry weight by 9% and 12%, respectively. The findings of this study
demonstrated that the presence of heavy metals in the soil can impair the growth and
performance of wheat, which is a strategic crop in Iran. Therefore, it is necessary to
revise the permissible levels of some of these metals in agricultural soils, especially
those used for wheat cultivation.

Keywords: Absorption of heavy metals, Heavy metals, nitrogen fixation,
phytotoxicity, wheat

(95 (ole Ao
4l J‘..dijb 4.1>u
() (] 9 SCE] (qwige
> ISSN 2588-5073
9 I ISSN 2588-5081 online

V£ Okl 9 slay o) olod AT 0590
$Y-0+ dxio

Research Article
Genetic Engineering and Biosafety
Journal 2024
Volume 13, Number 1, Pages: 42-50

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

10.61186/gebsj.13.1.6

ouuS>

Citation dlis -pl ps il 3,

Sabour-Moghaddam N. (2024). Investigating
the effect of soil contamination with heavy
metals on the growth and development of
wheat seedlings in greenhouse conditions.
Genetic Engineering and Biosafety Journal, 13
(1) : 42-50. Doi: 10.61186/gebsj.13.1.6

URL.: http://gebsj.ir/article-1-484-fa.html

Sl L oS (ST 56 payp (VFY) 0 pdde)so

i (SIS Ll 5 55 oS oS a5 sy 53
O =FY ()WY () el 5 ¢S5

URL: http://gebsj.ir/article-1-484-fa.html



http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
http://dx.doi.org/10.61186/gebsj.13.1.6
http://gebsj.ir/article-1-484-fa.html
http://gebsj.ir/article-1-484-fa.html
http://dx.doi.org/10.61186/gebsj.13.1.6
https://gebsj.ir/article-1-484-fa.html

[ Downloaded from gebs.ir on 2025-08-20 ]

[ DOI: 10.61186/gebsj.13.1.6 ]

g 5 Ay 3 oS DB LS ST 6 ) pie 5o

Genetic Engineering and Biosafety Journal
Volume 13, Number 1, 2024

S

238 plasl SIS Tl 53 OF 5 Slas 5 p S olS ity ccsitie S DL S G e sk 4 ol G
5 @n) G55 (NI USG5 dCr) 3 S (CA) pyoosls 0 55 =iy 3 S <=L>,=.;lTJST}rL<.:¢i o35 5l eslial b 5 wlblS o Siales
Slosle slas Il a3 31 LB Clale ST dsles sl sslizul e Sl e s § Olsasl (Rl ol 6l (PD) o
Sl o 5 4525 5550 5 (S o3l sy (sla S il §1l Glel s 5l ke SO 51 g w3 55 3 Jame i
Aa (-’S oS )y sla, 5SS s (sols gme 2l sl 4 536 a3l 350 S S plas &5 Jsls Ol il b8l p
S35 3 p35 o oSS 5 4 O 5l 5 38 (S o3Il o S e Ol p el (RSl 350 K SIS o o
S S 035 05 e, 08/4 LAl 4 e S s rﬂslSLgY\{C,.EJ\.ézﬁj Ll (.,\;f oLS sad 5 Ay o |y e Dl xi
S S 5o (S0 ke sl S 035 A nl s S sl ) oS s IS (gl AV 5 G L) > (o5 £0
Sas b YL Sl gyl pme s b s (I S S 055 G SUlare S0 s A Dl Js o ds s 10 5 VYA
S ol Ol gl s ek S LS s JS Sl 035 s VY 5 LS s JS Sl T8 el Eel S s
Jams 5 ok o b8 S5l olS Ay 2alS ol diil g o 3,0LS Bl 5l iSbe s K Sl VL Ol & okl
50 ol S 3 ens 4 g5sLS s s Sl ol 5l e glacdale 5 50 55 ol ffy Rl s LSl gl 5

Byh B e puS S s eslinal

Introduction aodie
I 3 s b e glacle © bl of Ss) ol ol San s b 5 Fes SAES I ile 6Ll
Az ol 58l Cilies QLS Jpame ialS 5 se0 5 Ay o LS JialS

< ey 7 Hlals S| - ‘alS ol s S

S Slsls (Sl e o slae VT o LS 03 S oty 3 Shee b e 05 00l 235

Ly e o Lhus/bjﬂ d-"" uif:@u’ P ‘_)J..J:JLJE} ol oy Al sl < g;i""" el L ‘}"‘JJ‘ 5 &JL:‘JL""
.(Vojodi Mehrabani et al., 2019; Sytar & Taran, 2022) olatl Jilpe Ll J gl OF S Sl Ao ss 8 Dos 50

R I B B

. . , “ i Gy ol Caasl 5l @2IS 5 Ol e |
SC o $30lS Glages b3 = oS Sl e o 5 ol (37 G o R

. . . e = . . 3 |9 .l 02 I3 ¢ 3y 9liS Olaasee 9 Ol o 92
e Sy Ol SLassES Sas 5 Oal 5 Jpeme s S Jolse Sl e a2 SO0 3 0l ey

il a4 S 51 a5 e e Sl 0T gt 53 S 2050 e O 3l Sl Lo olS Gl g s

Maliszewska et al., 1985; ) Xy S aze 5 Jime LS “ors il 0> e b SOlS 0Ll e O o

wi\.w ol ol 51 &, .(Janczak-Pienigzek et al., 2022 ° gl S e 7 Sl e

J;.‘_} )) Q‘Jb u-l\ .“ u&) -va )F} Alﬂf )_) "] )}]a-‘ Lgl.avSJ)}\ b C,-;.AM )‘ w\; Lf.;'wi) J:.C« LSL&J:MS co.ﬁﬁ

S50 Sas e O Sl L edle VU clle s olS Rt I I R

a5 LT 51 S Uy 5 DLl (8l ol Son el OlalS S MLl Gl S e gl ani b A gladl
. VE¥ Ll g 5l /Y 05los /o0 o 0590 [ (w5 (o2l 9 S S (omiigen


http://dx.doi.org/10.61186/gebsj.13.1.6
https://gebsj.ir/article-1-484-fa.html

[ Downloaded from gebs.ir on 2025-08-20 ]

[ DOI: 10.61186/gebsj.13.1.6 ]

eyl 3 B 3 S S L S (ST S e

(:.,\.EA)M

whal Sk mli ulal (2021, Ranjbar et al., 2020
Sk Sl S Sl Gl e s
Sl B o 5 S Soll G b 5l er 5 1 slaet N
won 5 L@l 5Sles 5 ey ey M5 L ki
LIS o e b asyie o3 edd CiS sdes Y puame
S w oblS L ol 5l s (Agarwal et al., 1999)
g5 il (s3daze ol g a folas ool 45 Wl S om ol
Sode syl Ko Ks glaoy sy 5 iy kil S
LS Wiy oy o oS Sl e 1 ey andllas oyl
S e e B oag slalS 5 55 dlr e 3 puS
kel Ol o kS A5, 55 il slaed VT g5 cpl Sl

Materials and Methods

S S s el Sl gk £ b LG
Glp s ol e JSeieds Y SIS Ll (oS
Sl el boal OF 5 cole Y8 S5alr Juged
0r 5 dald Olgea Ol Ve ‘VJS (,_“e) A4 by RIBItY
Lo (3lwes JT St 5l ol s oS 55 Sl Ol sea OIS
oslial (K 5l gy SO L OIS Ve e) S il

3 S
olss e s ek S bl LLS Sy e a LolS
3 e S bl S g, Ol gl o888 5 el
kS Sl adS Gl G54l Ao alome Sl dn s, T
03,51 Ogm S Sl (Bl oDl a2y) sl S Oy
Wy IS O3 s V) S 3 Ldd wred e OT L 5 el
iy 5 05y dle i 035 Wl 5 055 oS3 L
IS S s le Job iy Jsb i, SE 055
daalo, Sy n Glseee 5 Ble (D5 Gl W
slcand i O C)JJJT s sl .,L::J§ 6J:§°)'\JJ\
055 SASe3l 5 Goslper 3l o olS Slacil ol il

YE Sl a ol S Sl ampn A gles s Ol J=ls s ).:

SICH T EPCRE R JERNTE R P I
LS ol ey, Sl olS J5ls 5 peme slackile
{(Purves, 1985) A& sl gt b ae LB 8 WOl Y puaes
Oladl Oy 4 108 G b 5l s 36 Slos a1 g 3555
NS e 53 DV 1 ilise ¢l Wl e Lagls
oo\ (Tahir and Alkheraije, 2023) LS sl ae 5 GAS
(Endophytes) |=Is o5 S slacaresr o Ol plcopl
4 e &S X108 e i U (Rhizosphere) oS Sl bl
5 Sl 4 e S SSs) Glaasl s s dols
Abdu et al., ) LS s 3l Gd> el S (g psdol>

(2017

Oligss b s cilse Ol w, S ol ol

Alengebawy et al., ) <ol a3 S JI 3 ey 35 il

LB, 93l

035 b oy S s S eslizad Jilesl ol gl 4SSt
ol ags (O ] allate) g aals S5 Wlie 51 (S Sl a8
ol $5uslis Olles L U o (03555 e &S
S sl Sl alend iS5 ol S (S s e S
ol ol 03,51 SO Jsd g Sl K

Sl e i Ken (el Y<) ST S Tl o
el IS sl Joome S Jialesl 3550 S
Aliu et ) .,\.12; Ll (CdCl,, PbCl,, CrCly, NiCl; & ZnCl,)
Sl Jslae ol adlsl u:i‘““ C)\}lé ol .@l., 2013
L chli- Olojle glas b _/Jm s J{L@ clble
el e abjjT &.: a)l.a..i': dj.b- B S S )_5.\*5 S )
J.i:ﬁ rbd sl gl JJ a4 9> d:‘<"‘” Sl 0s 5 aslsl
o5 Oy Y551 o (] 2 Olgam) piy o35 oS L
'L.'.)J§ “wg A.D‘JA .l:-b —)_54';5 ﬁ) QLE.:T»J doon 90 )\ (VJ“J
K Q\J.Lf By DL VBJJAJU‘OM L);J)‘Jf d‘j‘i‘ g_)JP JL&J
) slelS Ll sy (G o QS a) (5 e Sl

(LS ol s YA o 5 SOob—5 8 el ANV (usb,

VP Ll g jleg /) 0 Lol /(000 Jumw 0590 [ (St § (S| 9 Sl ) (oo


http://dx.doi.org/10.61186/gebsj.13.1.6
https://gebsj.ir/article-1-484-fa.html

[ Downloaded from gebs.ir on 2025-08-20 ]

[ DOI: 10.61186/gebsj.13.1.6 ]

eyl 3 B 3 S S L S (ST S e

(:.,\.EA)M

Dl s Ll sad 5 arlone (glaels i 05051 L (Sl
s S o Excel

Gt ol o5 sl 5590 St sl 5558 ol =) Jgde

Table 1. Physicochemical properties of selected soil for this
study

Measured indicators Results
Type of soil texture Sandy clay
pH 7.7

EC 0.7
Water holding capacity (W.H.C) 40.6
Soil organic matter 6.2%
Available nitrogen 170
Lead 2.9 (50-75)*
Nickel 9.6 (50-100)**
Chromium N.D (110)***
Cadmium N.D (1-5)
Zinc 30 (200-500)
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Fig 1. Comparison of the morphological characteristics of

Pishgam cultivar leaves subjected to five heavy metals under
controlled greenhouse conditions for a duration of 30 days.
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Fig 2: The effect of high concentrations of five heavy metals on the total weight of wheat plants thirty days after the start of
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