Sl g 9 SB S e a5l

IFAY oo ke 0)lond ¢o5ler il
http://ejsms.gau.ac.ir %fé&;g}u&p‘»%:

il 9 55 P61 31 (B g Jhwg 3y 39 (593 (Hows GBS O g

oo T s s ae (e 3 S AES L pule
® s 585 5340 3 " smdaoal ks Olan
Ol oKty (S ke 0,8 SLtils” (e 1) 5 olKtils ¢ liiSlot 058 (5,5 (gl
St sle 05,5 Slabial (R 5D S oK1 (35S s 5 JKse S5 5ham 035 (653 Sl
Ol oSzils (St ke 63,8 Al il IS ant ol 515" Olomind s e 5 o201
AT 2 pdy sl € QYN Y 1l s s

oAy
OT Ll 5 o5 lods olS 53 Jisss 53 o slooed SUSE Sl i ooy 1 shoony
o3liul lad> 2SS 5 Gldlss (g Seslas i 5l el St G s olS v g Cod s L
S L> (Brassica rapa) o2 o35 55 (Raphanus sativus) < 5 WY sk opl 2l
S sk OIS £ A esls S OIS Y 6 e s 5 1SS 8 L sl SIS LUl £ b
Laslidinn o b o o a5l S e A8 8 8 B 5 5 el Do
ol Gty S 3 b5 5 Jyloes 1S3 5 55 0 lile 3L 5 6l S 8 5 ool glaas]
pll 5 Sy wble 4 S sls plis b 2l polastl ot 4l oy JS desn )l 56 olals
a5 e 55815 OLLS el 53 5 S (sl ome sl olS 53 il (U1 sl
Aean 03 G s ame Sl lade eSS s sldlis (¢S slas e Gl S g, Js!
Dsban Ll g oS 5y il rLBJl sl QLS St o355 b oanglie 3 15 olS 5 Ciliss fB)\
ssba Al ol e S K s 1 000 S e A U DOC il sl (gl pne
Bl Gl SUs e o5 L an e s s rl_éjl)j.ﬂ)ﬁ))_s L Jdshe 5 Jols (55 sols one
Clale e b (ls g 5 Cute (Siad p s pel 0l 2 5 eSO L (5 S eslae LB (s

hmirseyed@yahoo.com 451 J e ™

yay



5333 L plea el s (e S 88T 50700%) gay wde 5 (G ga /8T 5 0/807)

(a‘).‘.:j,dh:)‘):u L(DOC) d)l” JT U"JS cé‘A.SLuJ é;e)h,a& cwﬁ\jﬁk:ﬁm.i) S .";J:del.@aj/j

dodio

s Len oS Sl s e ole AT L s sy il JlEeeS ole Sl sslia
A ey s o 5 I loddant b S5 5 B e gedlS 5 o e Sos pln
o Sl S 55 (So9 2 53U jole S EBL 55 0 ki) s ge Cowla 55 e CLle
Sl 08T el 5 85l Al e o be o s s gl a5l V0 pslie 3 5 o3 s
Shestial L pnfKw Slds s oIl gl 2V0 (gl eSS sl ams 53 53 (Yo
L' o VelS Olsoan g ome 53 LaSiSS ol e S 5eb Ol 515 5 (LS slas S
3555 S35 s ol akai (Vo0 8 OLKes 5 A4S Y008 J5s) Ld e aslid | SV
Lo 1) Sis s (T00)) OS5 o) ol LS iy 2108 o pmis 4 50 olie
Sla Sy alyy Sled S en s abesa OF la Shis o5 L8 i S 5l (S 8
Ol L s adad s i eagons Jhes s 00 o et S Soner 2l s S
i Ol slad PH 5 (Sutsy (o o 5l s 3550 Aol f 5 @ iy 5 035 by Lo
(Yero @b&@;%) LS e

OLLS (i o ol ilisin (glaoy S a0 OALS (8w ole Clor sla Shs 4 axs b
Gk 5L S s K s ole chle (VL - law &8 36 sanSas L ol Sl eS|
S s jaie Jle 5l mens ulaj_s\)v_i\}:sc\_)dlﬁjbg;lélbjJ;;SL;aJng.l;-)'\ ol
L b clale VU slie as TeuS Ol OLalS 5 dijls o 5 ol 5 b clale G s

1- Phytoremediation
2- Bioremediation
3- Accumulator Plants
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1- Bulk Soil
2- Bulk Soil
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1- Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
2- Translocation Index
3- Accumulation Factor
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Abstract

In order to study the changes in chemical forms of zinc in the rhizosphere of
two tuber plants and their relationship to plant uptake in a polluted soil, sequential
(Tessier et al., 1979) and single step extraction methods were used. In this research,
three radish cultivars (Raphanus sativus) and two turnip (Brassica rapa) cultivars
were planted in a complete randomized design pot experiment with four
replications (20 pots) and 4 pots with no cultivation as blank. Results indicated that
the largest forms of zinc include Fe and Al oxide bounded carbonates and the
residual forms respectively. The exchangeable and soluble forms comprise only
less than one percent of total zinc in the rhizospheric soils of all plants. The zinc
concentration of shoots for different cultivars of each plant did not show significant
difference and in all plants zinc accumulation factor and the translocation factor
were less than unit. Sequential and single step extractions showed significant
increase of Zn in the rhizosphere of both plants compared to bulk soil.
Different cultivars of both plants could significantly increase the rhizosphere
DOC up to 9 mg.L", which consequently increased soluble and exchangeable Zn
in this zone for both plants compared to bulk soil. Zinc extracted by calcium
nitrate and ammonium nitrate had a significant and positive correlation with
plant concentration (0.45" and 0.42" respectively) and uptake (0.55° and 0.44"
respectively) of Zn. For all cultivars, the rhizosphere soil pH increased compared to
bulk soil which was statistically significant for some cultivars.

Keywords: Zinc, Metal bioavailability, Sequential extraction, Dissolved organic
carbon, Ammonium nitrate
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