Sl g 9 SB S e a5l
IPAE o,k 0 lowd oy Ml
http://ejsms.gau.ac.ir fég_{&;&;@ﬁ,

(Lepidium sativum 1.) ol 30 BT @ds g 0y 33w g BT S ed 99 31

TBllan )l (oxiae 9 g0 dpslanl” Mo LIS gulals sans
St psle 05,5 L OB S b e 5 3l ple ofKEls (Sl pile 0y S A3l i)l w gl il
U S b wlis 5 (53558 pske oSl (S 5o 058 Sstial OB S e 5 @3S o ke oS8
VNN 2oy sl s AX/TY Sl s

S

e g ety Jasee s O e ol 1 e Sl g S Sl i0us 5 aple
ol Sler SIS 4 s S e S ol a8 Se V5 S5 DLl s sans a0l
525 0LS oS ot s 4 0SUS b 5l S ol 031 bl 3 Sl S o Sdslie 5l o ol
e Al b b Ladh & e OWLS (gl (555 0 e GG Ol Al o oy gl iy olg
Dl A Sl ol pslae S o BB s | ol ol Bl 5 e e 3y S S 5 Ssess Sonds
by s 13 Sbes gls e ssba 1) olBE sbie 5l galia JUsl 5 Ol 15 e e o A S
5D et S et ool S Sl QLS s R 6 e Sl 20 el S B Suslis ol
Aoled el 8 OLlS s o JLi:jljcp.J): e ole 28 5l glny ali Kl (Saw olde ole
N D L aS e pele Ol o8 e 3L OLaLS s el 0T 5508 45 il B pm00S aie pal
2 oAl Sl s e e Sl G sl sy ol el I UL T s e 0L 2 0
S e [ Lal 1 ot 5 Sl s il o Uil cady s sladshe 05 & o ey Sl g
! 31 Bty das ks | S S e 5 Ol el S 5 g 4 G 8l 35S e e
351 (Lepidium sativum L.) als olS 0y 5 e 5 8l (ES0b s Si855

oal e a Jols sl Sl = b LB s L sSU oot SIS il skl 4t by, g slge
Lol DS a3 (S kS e S Vorr 500 00) O o 5SS i S e e 5T )
A aslimad WA =l o S 51 ol Sl lp 5 o 2 S 3l o sles sl 3 S

oarli oS 5 S O bl JalS Com e S s O c]a.d sl 5l as sl glis Gb aasl
el Gl 5 Bl s PSe/)) A ald s e I el el Qe 5 B (s S
J5 S el (P /0 1) ol i 055 slslme Shal 31 o o ool G jeme (PS0/0)) 3L (g bslns ol 331
i o JUml 5 (P<e/0)) Cdor L ls 5 chle slae j2alS 5 (P<e/00) ool s 5 clale (SPAD)

e.dordipour@yahoo.com :45\s J ye

£


www.sid.ir

IFAL (£) o jlowd d(0) W Jloly Wgi 9 ST Ca o Ay bl

G oy 53 1y AL el s S 055 Al G a6 313 L 5 e 5 Al (S sy (P<0/00)
(P /00) sls 2alS (golsbias sba 1) ooy wodr yastla 5 clale Js P<e/00) ial53l golslas | ba

2ol Df&lﬁ,a\“ G eze oopl gl il als olS 55 G e g SIS S j5 g 1B el (S S Ao

Bsden o5 (AL 3 O s g S AL G VYA = al o i S e S S p S LS

Ly olS ol 3505 oy 3l Aoy 4% 550> (o
ol Gl Cansy (FA) UiS o o33 e
Sl polartl o 5 ol ooy il e
G panaS e sl pal (1)) wasl 8 8 S
35S Sl olS Al (gl edda bl (55,0
Sl 5 el siSs gdome |l ge 5l S e
LS 5 CaaS Jals Sl 5 conlds 5o (g5,5lis
Sl ey al (V) 33,5 o 2L Y pas
3 Sl S sea S 5 LagenS 53 5 dlaps S s
e o3 3ol Sl sl b 5l (g bt 3
HUS e IS b O (JSdee S s ed
)l_§4__:\v_a sla Sy, olale oo JATW
s ls exlbn Lo i ol S 5 nlas ai,
S o ge OLS 53 a5 58 L (FY) il e
Sl g Lagise gy J_<.ib‘50_AT ode sl
dolize 3 s 5300 5V ) s e K
Aol o el il plie jole 5 K ol
G B I | RGN I LS Ly 5 ey
JQHTQ&JWFJ%G#Q‘#
5 ads sladshe 0503 4 odr wlyy Syl
o 5 ase 5alS 1y les sla iy o Jlas!
).s.:J_:f)\Jé ufﬂ)g}\ﬁd;{’s&h\;ﬁ&a
3 S DL s 5 o ] 3 5aS Cand
S SWLLS 53 o s (00) Ak e 5 oS

1- Heme-proteins

£y

JALZ adl.&;;\ L&sv—ﬁf (& LJAT .";J:Jf ‘;Léaj/j

Aodo

dnn e S B Bl L S T

5 sl gl L Sl S Ss 01 Sl
i Lles (pland s G5B mlo (500 Jo3
o 3 oo (TEYEdh LS 1 5 0, 5 033 8
[ SRCIRWPL RGN S S M PO P P e
55 i e il QLS 53 Wig o e 55 5 axils
Gl 3 53 655, b & rae o (OV)
IS S e 4 S Gy g 03 (Sl
BUSC iy LU S RPN L:s{,....,.z.}lf)\ Sl Ll e 555
Ly ol S Sy s S e (YO)
5 aiy S 03y ol 5 Ol Cansy dakl e
s e ole cnwsd  olya glacan 3
S e e SL(TV) 5 5ls JNJJ slac e
obe JLasl 5 e fals oo b sl elS ud,
Sl G b 5l s 5 3K (ol Dgmen 12
ol ol Bl L i LS L 35 5 Ceniles
S0l JLasl 5 Sl gl (oal b pde or e
ol L OLalS (1) 555 e LaS w4l
S 038 55T Ge b 5L 5 s e
S gy g Sy ) gl 4 Dlis
iy e pobie ol s 3l s L e S
lmss oS 5,5 Slnes S (F) 05 o (6,5 5l
P 3 e L A Gk 5D S

s 5 o) L U St 5 (Jske o5l )


www.sid.ir

Ol Se g b s sdlade oz

Lyl s el sl (Y 5\ e S ) s
SlS = b B s 586 o poan SIS
oSk o s Yr )l mlan s fold ol
WA= al o e S asio 51 S5 0 S5 LS
S Sl e Sl S eSS e S e e
o SLs s | =l SS a5 (PB(NOs),)
oliel S RPN e.,l.i;.&.i)x} LsLAC,.]a.LO
}&6@0)})%%\* ey 6[;—_5.,\.2
O slias . e ilidl Skt w VWA = al o 2 S
L) e 03,5 (Lepidium sativum L.) als 54
SLst 0 55 kS oy sl (00xT0x\0 em’ sla
P PES R PP TN IR VK TGN S - O
whs Sl Sdews 5 Al alS 6o Y 4 OllS
BN PRGN TN TR SIS SlS s
355 o3 JlRe e Ok Slagled > s las
Coion Sldia s Blad el g sal S 2
(Sl 5 SIS 5 (S 2 glad )t
)U_ATJ{JLEA GJAT Cewddo e)L,a& )J}(Y\) V-M
Ao S e ol ol o &Kaws 3l eslazal L e
a8 s Lo 5 Sy s IS et la
As g ,—Se3lul (Minolta SPAD-502 Ju_s)
SAS Jl5sle 5 5l oslal L ol s 5 5o

A bl (0)

&y

5(©) o0 Dsmen X3S Uiy SIS ol Ll 5 5o
gy ol 35S s & LS 51T 55 s
oo S S SIS S (S s s S
(#0) Cu-w‘ 5 OF) &) Oy d.:l.atf 05
Sl 2 Ll 2als al eal s il L
S LS Lo e JUEl 5 il ol Cnd s
FRE-CY WS PRGNSR o ICIECH PP JURS|
s L s opl soon) a5 axlas
ety e I 5 SI iy al e

A ploil ald olS s ol L 0T (S e

1 1% 9 3190

et 5y LS Yo 5l s 55 S

lae Jsb L (4 B0l ailate) os 5SSl
P (s 4SOV 5235 N0 5 a5 00
Sl A JBFY 5 aads VA 5 am YV LSl e
Sbt wsed pleed 5 (Kb Slwpart A 4
Sroades Sha e S Sl de s 5 Sl fels
a pldl slae 5o oSG el LB (P)
s S 4 S s 5 el SGS
Gk )l S vM_ls by S ((YA) e pla o
Cod b ((FA) b oS g 5dem L (225 0 0 sl 25
Sosle dA) 55k gLl Goss 0 Sl sl Aol
D g p 5ol 555 L O gl 5 b S S
b ol el B o sl slie ((P)
oKs Ly o5l 3 5 (YA) DTPA L (g S las
a6l (Unicam 919AA) o3l ol
JLazl s oS LTS ol sdal V Jsd o =k
oL 55 G b Sl el sl g ad 5l o e
5 Geae Chle 5 Sl b 0y o) wdsr


www.sid.ir

IFAL (£) o jlowd d(0) W Jloly Wgi 9 ST Ca o Ay bl

o Ol adlaie S olend 5 (S5 Oleo g S - Jpdr

Table 1. Some physical and chemical soil properties of Amankaraja area.
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Figure 1. Shoot and root fresh an d dry weight changes of cress under Pb treatment.
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Figure 2. Shoot and root fresh and dry weight changes of cress under Fe treatment.
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Figure 3. Interactive effect of Fe and Pb on cress shoots dry weight.
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Figure 4. Cress SPAD value changes under Pb treatment.
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Figure 5. Cress SPAD value changes under Fe treatment.
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Figure 6. Cress shoot and root Pb conc. changes under Pb treatment.
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Figure 7. Cress shoot and root Pb conc. changes under Fe treatment.
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Figure 8. Interactive effect of Fe and Pb on cress shoots Pb concentration.
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Figure 9. Cress shoot and root Fe conc. changes under Pb treatment.
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Figure 10. Cress shoot and root Fe conc. changes under Fe treatment.
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Figure 11. Interactive effect of Fe and Pb on cress shoots Pb uptake.
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Figure 12. Cress shoot Pb uptake changes under Pb treatment.
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Figure 13. Cress shoot Pb uptake changes under Fe treatment.
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Figure 14. Cress shoot Fe uptake changes under Pb treatment.
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Abstract

Background and Objectives: Soil pollution with heavy metals because of its damaging effects
on the environment, including human health threat, toxicity in plants and long-term effects on
soil fertility have become a global concern. Lead is the most/.common heavy metals in polluted
areas that enter to ecosystems, plants and the food chain from various sources. As a non-
essential element for plants, lead inhibits not only photosynthesis, changes enzyme activities,
hormonal status and respiration but also plant growth, metabolism and mineral nutrient balance.
It has been demonstrated that heavy metals, like lead, can significantly influence the uptake and
translocation of some nutrients in plants. Thus, the imbalance of nutrients might be a symptom
of heavy metal toxicity in plants. Thereby, interactions between lead and mineral nutrients may
provide a specific insight into the role of mineral nutrients in lead accumulation and
translocation in plants. Iron is the micronutrient most often found to be deficient in plants.
Among the nutrients showing interactions with heavy metals, Fe is one of the most frequently
concerned in many respects. Heavy metals influence Fe availability and adsorption in the root
apoplasm, uptake into root cells, ‘transport to the shoot and utilization in leaves. In turn, Fe
deficiency may also modify heavy metal uptake and accumulation. The objective of this study
was to investigate the interactive effect of iron and lead on cress (Lepidium sativum L.) growth.
Materials and Methods: For this, a factorial pot experiment in a completely randomized design
with three iron levels (0, 20 and 40 mg kg') and three lead levels (0, 500 and 1000 mg kg') was
carried out in triplicate. Lead and iron treatments were applied from lead nitrate and iron
sequestrene-138 sources, respectively.

Results: The results showed that shoot fresh and dry weights, SPAD value, Fe content and
uptake and lead translocation index of cress decreased with the increase of lead content in the
soil (P<0.01), but the lead content and uptake increased (P<0.01). The increase of soil iron
content significantly increased the shoot dry weights (P<0.01), SPAD value and iron content
and uptake (P<0.05) and caused a significant decrease in the lead content, uptake (P<0.01) and
translocation index (P<0.05). Interactive effect of iron and lead indicated that iron application
along with lead significantly increased the shoot dry weight of cress (P<0.05) and significantly
decreased the lead content and uptake of cress (P<0.05).

Conclusion: Iron plays an important role in reducing the adverse effects of lead in the cress.
Hence, Applying 40 mg kg™ of Fe as iron sequestrene-138 to reduce the adverse effects of lead
on the cress is recommended.
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