11 S pole 0 55 o 5l

oLS 43355 5 S g puilols g conds allie jgome VA5 e s AL F

4 9 Kol S G 40 (ZN) g5y i Bl S gyl (sl it 5l o slas 9051
b 5039l wudy

Ydjl.a.ﬁnsé )M‘ LJ& s‘@L?bJ.C GJJ.«M? “WM)M Oy s\cé‘)&w \.i:l.: ‘\*(59'“9'4 doro o
uL..o...u olKisls ‘SAHLA-AAJ))}S oaSisls QS"QJUL'L"’ 05; -y L)‘)'ef Kisls S ‘SMJLW 9 ‘DBJ.C 05; -\
(majidmousavi@ut.ac.ir )

oS

b o oud slpiig S 13 Grae 15,06 yolie Cis BB S8 clile e sl iliss sl ,oSo lac (55
el sdnlie jshate 4 il oo Sgame w3sll a4 5 Sol bS5, 5 oad abxl Sldlas wezy ol
5 AlS Ll s o olas SlS b &g siuls;] DTPA 3 MgCl, CaCl, HNO; (Ca(NO3)2 Hz0 (sls 5o Lac
s oYL ol 3 Solas 0,8 1l YU Sogll mhu L (Sal SB S 65, 1 oo, Sl e cos
a8 ol oyl o] ooy gl ol aales LBl (Kis sole 8, Shes 5 oLS 45 (55, i) LS mul b (R?) Laseis
)5 RZ>1Y) CaCla )] 5 am g RZ>+/A) wilse BLS el b aeis cuyd o5V slls MgCle .50 las
L cusls olaws! (R2</Y) ,hie Ol § (R2<:/V) qudS Olis sl Sojlac 4 5 adeds copo opieS bl
slagile;] plul b anb Gl sam a5 ol Joall S b canlin 15 o jlae SLtl 3 Vb (Siron 3925 4 4258
Al oo sl as)ie
iz B S e las wsgll S« Sal S 1 gundS ol olg

doddo

olisomey Liie b g oyl sludl slacadles Lacs b a5 conl bS5 (e colus! sl )90 5 paie 59,

Jade b avslie ,o S5 Jslowe ;o 55, e by oo (20lS S peandS Sl S o PH L2ul8 b pate opl Gds ool
Joloxe 10 0592 ¢85, pare a5l Giw ez (Alloway, 1990) el (ol Jlows (S p,55LS 10 0,5 Lo 00) o S
s9ise BB (55,0lS slacllad 5 5lSians (ad Sl (edid S i Sl sleogls IS
S9) Ol Lega> o 1) aie Sledbl (S 9051 .(Mousavi et al., 2010; Xiu-Zhen, 2012; Mousavi et al., 2013)
Sgds adly dude Wilgi co 00g)] Gl SE o oo by g olS (6065 JLi i 0 Wools (pl aS WS o &il,l LS colaiul LB
b 2l jolic Jlade 0,505 b 6,50l sl conlio 6550 lac b slods Uiy, o sl (Sing et al., 1987)
LMl (5 S0 lac sl by, 3,0 oate L2 T 2D 55 5 039 S g0 pllss o Lol slaasly 5l S1 s aliiu
gy bl o o] (63 STy Jenily g chlisee aslr (glajlé o SIS wigyy a8 G 9550 50 1) lise
Sl (S Sl penl Bl 5 S5 2l sl DMl (nl g dams oo il iliie (olien oSG g (aore
Gl s BB g L p5e S s Sl oas S 5 Jobs BB« Jsle JISa! (Lu et al., 2003) w55, 5
Sy e g3 IS el )3I5) (Gdne slacSia aile il (sla o las 5l ilise sleelSiglo] 8 s oLS
00 uSheaS (5l 50 lac g (sl S0 5 wiile) (558 (sbooremsl (/Y10 el dnsl wiile) 00 543, (bl o(pounndS
L plod Wlgy sl w9 150 lae S (VAFA) Bray L 3.l .(Sabiene et al., 2004) 598 o oolaiwl (DTPA ails)



11 S pole 0 55 o 5l

oLS 43355 5 S g puilols g conds allie jgome VA5 e s AL F

g ol 3.5 g @ S 2l Sl i Sliogas b glasS s 5l 1 1, oS i BB ISl b JS8 5 clite 50
il ALl g3 (e Sgliie Ll 15 45 ol el oS b o gl sl paie Jlade a5 cnl Sules

&l DTPA L gl wites canlio S Joame S j0 yaie S b)) @ln @ rSolas @by, 5l 6 ke
5 S8y 9 oy Wil o HeSis S olie b)) iy el 5505 wites sk oa VT S jolis 4
Gl PH &y 4y S o sl L8, a5 (g5, wiile (g polic gl i o ooliiul ol (salowss Ll i i
Sleadly 5o 1y b iy S T esle ggeme (Alloway, 1995) sgi o sloiiy jScins sl yeSolac 5l anliral
Ailgs oo Wiloads wigm S Jlolge b s a0 a5 S1518 v o lid a5 o ls DTPA ,la (698 (goaisS OIS olge
$lp goasio o g, sSL (Fang et al., 1990) wiia wyiws BB lals ol gl 4 plpls g wisd 25l
25 Ol b sl 00 sl S )3 (GyaneS polic § 5w ©l3) ol ol Cim LB a8 clale o
-53) DTPATEA .56 lac « Jle (sl il so 39050 YU Sl (slyima 5 o)l zobaw b sloSl (59, 5 bl
BB S cdale s jglate 4 Lindsay and Norvell (1978) Lawgs ((ywol J9ibiles 55 =l St i oyl (65 ]
el oads Sy yolie (al & (Fogll Gl sl by (Sl 5 (15 4 S35 BpaneS pole Gix
Cddl> a5 09 oolaiwl (6,50 las g (slosle 5l Al g g co 00ud B paneS polic geS Sal slaSE o 1)
355 g0 $ixe Jslons PH 0ola5 5 relS 15,15 ol DTPA Jlooliciol b Gae il 5 25 o ol 59 amls Sl

Cobis 2 5 5 oo (s505me olass exgll Sal SloS5 (g5, 4555 pladl Slallle ¢ 5z | 5 0
sanlllas o (Martin Calvarro et al., 2014; Cornu et al., 2014) ol 45,5 |3 avslie 5 obj,l 990 (Sogdl ool
Cornu et .o 039l cgian jghas (59, yaie p,53LS 0 0,5 do Yoo 0I5 L Sol S S Calvarro et al., (2014)
511, (0.005 M CaCly) 5o las oS, L 5 wis,S S Fosll ay aladl egims jshay xbaw MGG L 50 al., (2014)
alllas slp gl Giod 4y gcnl 5l sl 13 aalllae 590 Gl 3550 yolie Qi BB SO gl Sl Ul Sl
el 53 2 )8 5 e (615l (lsie 4 Wlgi oo 5 0081 5L 090 (ST senl B bl Jlke (sl ) ol polis ol LS,
258 )18 eolinl 5 )50 spals (Sogll Lulys o 5 Sol slaSe slizl 5 polie nl Gl (olord slo ST

OS50, A Sz )0 Supde slcalas sl Bua L S o olie cpl clale s 4 580 cpl b
5l sl ;iSolas saslio 5 byl Beins ol 5l Bom 5,0l 5l ail oo il Gl el Sl & Sogll
sl W (Sogl o b 5 (SoT SIS, 53 55, i MBS glyseal Uy L

B b9y 9 9lge
dilaie 0 (5,1 paiges (e bl +=Yo) ol (59, 5 o ho <15 SlLLI | Gadzs ol o aslllas 5,90 S
3 L5 FAT YA OF" o FAT XY PY o Jlen ¥EOYAT " ¥ YT P Ldlas CusBge o anlllae 5 )9e
] oless o [(Gee and Bauder, 1984) S cdl] (S65ud Sluogas S0 s jobiie 4 o Jo ¥ UL 5l Ladiges
Ao, «Sumner and Miller, 1996) a5 Jols o b «(Bremner, 1982) G xSUl colow ool «(Klute, 1986) pH
yc (Page, 1982) IS s, clale 4 (Loeppert and Suarez, 1996) Sal a.o,s «(Walkley and Black, 1934) J1 -y ,S
Shie O gla 1Fo lac L S gooliiwl LB (55, Jlade .ol oo &35l ) Jgaz 10 o] oy gulis 45 o sols
«Mench et al., 1994) Ca(NOs), (Houba et al., 2000) CaCl, (Tessier et al., 1979) MgCl, «(Abreu et al., 2006)
ol&iws 5l eolewl L g (6 u50,lae (Chang et al., 1984) 0.1M HNOs 4 (Lindsay and Norvell, 1978) DTPA+ TEA

8, (Helianthus annuus L.) ;s Slsl ol gl (sasdllas jglaie 4 .0 yues (Shimadzu, Japan A-670) __eil wd>
b Sz LSS o S Glel o (@) 5d s Jd a5 dlel Slinhod dwga 5151 ends agd) US55



11 S pole 0 55 o 5l

oLS 43355 5 S g puilols g conds allie jgome VA5 e s AL F

onl 5o eolitul 5)90 slalals asas eolel 18,8 Jloailg> slp byl 5l o a5 5590 slayd ol 1yl Bolas Mals
Sy90 00 Slodilg> (& sae ez b lalS ja g e Lo ¥ OSTI 5l oals ools jee Sis I S 6,505 YL suass
Lo plals cpl a5 050 oo ALl puzmes ol ool alS sae g 4 dlae G Gl Gl aw a5 wd S )8 sl
Sl sl aglads 51 ol o> 3 g 8,8 CJb)Ja.&agTL,Gc\))’ bl oY b Ll plowl o 4y Lol wogs iS5
3 g S oobe o ,Sles (5,5 05luil g (Jones et al., 1991) olS il Slles daslis caS 5lole ¥ clldS 5l o
LY S ools Q)S.La& 9 ol.:f Pod W) u;.\? 3 J) u‘).uo 9 ‘Bl.?u‘ S u}m‘m‘ U’“"B) O ol.:f BEAES D) cdale u.....u
szl booad (5,50 lac (g9, cdale L olS slopul Sien 8,5 1,8 colaiul )90 ol slaguly olse

Al 0590 S (o luoul 9 (S 3 Slaoguas (S bl - Jou

axlg SHlade S gz

- o3 S cal IS

- Yiov pH

S ey e \Cas S olan oo LB

P 9kS b Jse ile VYiR¥ Sl ol oo b
KW - /¥ S oS

RV VO/YO Joles s oy S

PS5 S ke V-vvioY S s,

2LS b L) (R%B=4/AT) jaseid oo (0 5Y0 MOCl b oo gzl 3uiul (59, a5 ols ylis soel Cawsy gl
culs plasl CaNOs)2 a4 axid oo (pyweS &S J 0 (W ISE) o)l (ol lawg ool Cd> (55
sl So lac bonds (6,50, las (g5, L S soole o Slos  Siad 350 ,0 ol L._»).m G (RE=+/-50)
PH (S 4 Joloeo s Joud 51 650 las Ll )l g g9 50 Oglay Lo 4y (wais &l eosls) Sl s Hgade
lopSo)lac bwg g, 5l (Folite polie «s55) ord gl GlodSd g5 5 5 pSo)las Gl Dae 5 Jolows
O JS)

() JS8) 9,5 (o0 S ) gy 5l (BLS b b (S capd (Ol Sl addllae 5550 slo S0 jlas (gan i
MgCl, > CaCl,> DTPA-TEA > HNO3 > H,0 >> Ca (NOs),

Slp Jo ol b bl 05l co Cgmime (Sl oS5 gl oo aslis by, 4z ST DTPA L S (5,50 ,las i,
5| srmwg Al )0 (69, aile (5 paie |5 (Lindsay and Norvell, 1978) ol s conlio YU Sog)l o L slaSs
&lp kad ol ‘_ja}ﬂ zhw bl 09l pé oS5 o yaie ol Jlade Ll oyls |, LSojlac pl b cuS 5 4 Jue PH
SEras DTPA 5l as 0 7YI0 ks S pl o I job 4 5 cusl S ool Bras DTPA 3l o5 Jlade gl
ol g exile Bb Jgle ;0 DTPA 51 g0l Jladie cplplo 00,5 o gldl 5K § 0] (g, oo pare > abows
skl o e (Lindsay and Norvell, 1978) o " aaly> oS |, 0SS 5 o yeslS ) blie ORI Sl jlaie
i JB S 51 6 kae Wil o3 DTPA L oss (gm0 lac jlakie a5 09, o0 ,Ual ol ol YU S Sogll mlaw a5



11 S pole 0 55 o 5l

oLS adss 3 S g pibols 5 oot sallie jgone VA5 e s AL F

A5l oo 4y B DTPA (gly anllas (pl o sl Cawds (b pawseis copo (wlol (pl paS ail s 0,50 yaie
BT o Jsloe S5 IS (5,650 Lae <o lls DTPA ,.So Lac Jones et al., (1990) i35 sl a5 55,5 o adlo]
sk 5 Ly sl oy 6lo SIS 5 LoannST L ool Wigey UK puizmod eI 1) JT Slge b ondh digey 5 o0 i 5 Jobs
GrSesll g gl jo Ve /) el K4 peedS Ol it j5,S eedS 5505 S (o0 6 S0 jlas S5
Lyl,s s a5 (Jones et al., 1991) w5 oo 15 sslitul 8,50 (53, aiile calizee @lls Jobs LB o T o Jslne JS
ST IS5 ety )5 s Sl 539 0T o 1 ams 5 00, coaend eSSl Foslae (kom0 cal 51,2
g w polie 51 IS nl a8 cal pg, SLalSy o)ls 1) polie T 5o Jalme JS (65050 lae ol a9
R Soas lsie & piseie y5,lS 5 eelS 5,15 51 Cones etal, 1991) asly S ie yolie (canl S ) (5 kons
595 5l eoliial (SMie a5 358 00 03 ol Bpan oS polie Jobs BB 5 Jolne S5 gl 5inl )3 (sogee 592,55 2
Loy Jomslity (5,520 5 MG (1) VL (G2 JobS Sy (402000 000 e (Sadeiie 53 51 a5 e (lyic @0 o jie
Vao /) pedS 5,15 Hubba et al., (2000) Li 13 Golol s ool 5 odle 0,15 claryss oSKhooS LSt5 52l
wir SaplSe S5y 55 S Jsle 1o (Lol 35l el &5 (ol 5 00 B Jolona b alliie sy 508 gl
2 SE alaSe g )lak sgge » 5 ste SIS e sl pToslas 5l LAEMEH 5 CaF slagg ailige (rlas
2945 Nigd oo gysled (o) 4 pFolac (353l il ol ailiwgas jo ST (adslS dlse o] ez o 4iliS >
S5 o S 3 b szl e JT ST (gads] PH 45 abogs o SO 5 la STy iy 35 gn 3 (izman edS
2l 4 08 s et 59,85 5 S 5,lS slaTeslas &5 35 ol WSl Ol G55 Y saen ool

(Houba et al., 2000) awib oo ;50 sl 150 lac b daslin ;o ouls o i slaysslS

0.7 -

A L 071
3 = ‘/’—3—\ 9 06 /i/‘—:
3 05- L AR 4 | g
T 0% 3 05 - & £ @
S y = -4.4767x2 + 3.9506x - 0.2966 3 oa-
% 303 - 2 _ < | y =-1.8502x%+ 2.3624x- 0.1804
3 R?=0.2893 2 %03
% 2o2 - : 3 R? =0.0605
> ¢ Seriesl e i |
j» 0.1 A %) 0.2 1
Yy & 3 01 - # Seriesl
", : ' ' ‘ o |
6 0 02 04 06 08 0+ : . . i
» = . AR 0 0.2 0.4 0.6 0.8
(038505 508 035 (lia) 52 L 58 of Loadglyoundl 535 E ;
= o (93530558 055 (elie) ol Sl bond gl g3,
07 -
B 07
9 06 - 22 3 ]
3 e - i N
. 05 :
a y 05 v
3 os y = -2E-08x2+ 0.0003x - 0.6181 1 o2
] ) 2 ] - y=0.8374x2-1.7277x+ 1371
2, 303 R*=0.5389 a4 2
T3 2, 303 R*=0715
3 ~o02 o 2D
2 ¢ Seriesl ~ 0.2
3 2
9 L ¥ 0.1 - ¢ Seriesl
~, 0 ‘ ‘ T T 3 4
[ b B T T T T T 1
2 0 2000 4000 6000 8000 10000 js & 5 o S2 o :
( § 38 @8 ) 5¥ 30 o) dgat L5000 b ol gl Sl R N \
#5545 025 oletd e el Syigilosdie S (38305 30 038 (ehia) pol€ 53,05 Lo glhiiat (o3,
g 107
9 06 1 y=2E07x%+ 0.0019x+0.0123’0. S
A e R?=05777 * £ : *
) ; > o5
% = 0.4 3 L, 04 y = -0.0005x +0.0284x + 0.1794
~ 3 i 2 R?=0.849
3 D 03 - # Seriesl - % 03
2 3
3 02 & 0.2 ¢ Seriesl
% 3
- 0.1 3 0.1 -
< e
2 0 T T T | > 0 - T T : : )
0 100 200 300 400 % 0 10 20 30 40 50
(0283045 50 055 (ls) DTPAL cubglyiat g3, (2830558 038 (le) piie 510 Londghaid 3
oS gl 0ol ©dz (g5, Glime b clides by So las (Siwon -) SO



11 S pole 0 55 o 5l

oLS 43355 5 S g puilols g conds allie jgome VA5 e s AL F

VL oS 5905 5 maseie 59,5 (sl yeSolas axdllae 550 S 50 a5 ol i ezl easl Cusay b
5o g sl plaisl sgs 4y (Sis oole 5, Sles § (2L il ;0 00l ©dx> (59, o) (BLS Fub L) auis oo
S Cudbge pas b Cudidge o Koo S S Jalge alaz 1 aial jall 3850 b)) 0)50 o pSelas Lo b B,
liglojl gz pay 45wl o CuiS o oS £53 (ALS i b paie Sy conlito e Zl il o S lac
Sinas s o eSa e sladmiia I (S x5 o5 sg58l by IS oy 59,5 e gty 45 () 3 ke
@y Jb ol b Lol asil o (St goole 0,Shae 5 obS Lawgs odds i (53, oliee Lrisl 1) obS JoallpuSe b YUy
5 yolie doySojlac (55, » 5 lae,ie bulpd o yiie Slallhs plowl Gais nl 53 odel Comss @S a0l 5 4noys
23,5 o0 dpogi LS L3 ol )5 (LS slagaly s saslllas izres 9 ;500 kS

&L

Abreu C.A., Angela A.M., Furlani C., Furlani P.R., Abreu M.F. and Bataglia O.C. 2006. Quest of water extract
analysis of micronutrients in soilless organic substrates. Commun. Soil Sci. Plant Anal., 37: 2327-2338.

Alloway, B.J. 1990. Heavy metals in soils. Blakieand son Ltd, 339 pp.

Alloway, B.J. 1995. Heavy metals in soils. John Wiley and Sons. Inc. New York. USA.

Bray R.H. 1948. Requirements for successful soil tests. Soil Sci., 66: 83-89.

Bremner J.M. 1982. Total nitrogen: Methods of soil analysis. In: Miller A.L. and Keeney D.R., (Ed.), American
Society of Agronomy, (pp 1162-1165).

Chang A.C., Warneke J.E., Page A.L. and Lund L.J. 1984. Accumulation of heavy metals in sewage sludge-
treated soils. Environ. Qual. J., 13: 87-91.

Cornu J.Y., Elhabiri M., Ferret C., Geoffroy V.A., Jezequel K., Leva Y., Lollier M., Schalk I.J. and Lebeau T.
2014. Contrasting effects of pyoverdine on the phytoextraction of Cu and Cd in a calcareous soil.
Chemosphere, 103: 212-219.

Fang J., Wen B., Shan X,, Lin J. and Owens G. 1990. Is and adjusted rhizosphere based method valid for field
assessment of metal phytoavailability? Application to non- contaminated soils. Environ. Pollut., 150: 209-
217.

Gee G.W. and Bauder J.W. 1986. Particle Size Analysis, in Klute A. (Ed.), Methods of Soil Analysis:Part 1—
Physical and Mineralogy Methods, 2nd ed., (pp. 383-412), SSSA, Madison, WI, USA.

Houba V.J.G., Temminghoff E.J.M., Gaikhorst G.A. and van Vark W. 2000. Soil Analysis Procedures Using
0.01 M Calcium Chloride as Extraction Reagent. Commun. Soil Sci. Plant Anal., 31(9-10): 1299-1396.

Jones J., Wolf B. and Mills H.A. 1991. Plant Analysis Handbook: A Practical Sampling, Preparation, Analysis,
and Interpretation Guide. Micro-Macro Publishing, Athens, GA, USA.

Lindsay W.L. and Norvell W.A., 1978. Development of a DTPA test for zinc, iron, manganese, and copper. Soil
Sci. Soc. Am. J., 42: 421-428.

Loeppert R.H. and Suarez D.L. 1996. Carbonate and gypsum, in: 'Sparks D.L., Page A.L., Sumner M.E.,
Tabatabai M.A. and Helmke P.A. (Eds.), Methods of Soil Analysis, Part3-Chemical Methods. Soil Science
Society of America Inc. (pp. 437-474), Madison, WI, USA.

Lu Y., Gong Z., Zhang G. and Burghardt W. 2003. Concentration and chemical speciation of Cu, Zn, Pb and Cr
of urban soils in Nanjing, China. Geoderma, 115: 101-111.

Martin Calvarro L., de Santiago-Martin A., Quirds Gémez J., Gonzélez-Huecas C., Quintana J., Vazquez A.,
L. Lafuente A., M. Rodriguez Fernandez T. and Ramirez Vera R. 2014. Biological activity in metal-
contaminated calcareous agricultural soils: the role of the organic matter composition and the particle size
distribution. Environ Sci Pollut Res., 21 (9): 6176- 6187.

Mench M., Vangronsveld J., Didier V. and Clijsters H., 1994. Evaluation of metal mobility, plant availability
and immobilization by chemical agents in a limed-silty soil. Environ. Pollut., 86: 279-286.

Mousavi S.M., Bahmanyar M.A., Pirdashti H. and Gillani S.S. 2010a. Trace metals distribution and uptake in
soil and rice grown on a 3-year vermicompost amended soil. African journal of biotechnology,
http://www.academicjournals.org/AJB.

Mousavi S.M., Bahmanyar M.A., Pirdashti H. 2013. Phytoavailability of some micronutrients (Zn and Cu),
heavy metals (Pb, Cd), and yield of rice affected by sewage sludge perennial application. Commun Soil Sci
Plan., 44: 3246-3258.

Page A.L. 1982. Methods of soil analysis, Part 2- Chemical and microbiological properties. Soil Science Society
of America.



http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.sciencedirect.com/science/article/pii/S0045653513016603
http://www.academicjournals.org/AJB

11 S pole 0 55 o 5l

oLS 43355 5 S g puilols g conds allie jgome VA5 e s AL F

Sabiene N., Brazauskiene D.M. and Rimmer, D. 2004. Determination of heavy metal mobile forms by different
extraction methods. Ecologija, 1: 36-41.

Sing K.U.C,, Shukla, S.P.S. and Karwasra, F. 1987. Chemical assessment of the zinc status of some soils of the
semiarid region of India. Fertilizer Research, 13: 191-197.

Sumner M.E. and Miller W.P. 1996. Cation exchange capacity and exchange coefficients. In: Methods of soil
analysis. Part 3. Chemlcirl methods. (Ed. DI. Sparks). Soil Sci. Soc. Am. Madison. WI.

Tessier A., Campbell P.G.C. and Blsson M. 1979. Sequential extraction procedure for the speciation of
particulate trace metals. Anal. Chem., 52: 45-53.

Walkley A. and Black I.A. 1934. An examination of the degtjareff method for determining soil organic matter
and a proposed modification of the chromic acid titration method. Soil Sci., 37: 29-38.

Xiu-Zhen H., Dong-Mei Z., Dan-Dan L. and Ping J. 2012. Growth, Cadmium and Zinc Accumulation of
Ornamental Sunflower (Helianthus annuus L.) in Contaminated Soil with Different Amendments.
Pedosphere, 22(5): 631-639.

Testing different extractants for extraction of Zn available form in a calcareous and natural heavily
contaminated soil
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Abstract

So far it is suggested different extractants to determinate the available form concentration of trace/micro
elements in the soils however, it is limited the conducted studies on calcareous heavily contaminated soils. In
order to comparison the potential of H,O <Ca(NOs), <HNO;3 «CaCl, <«MgCl, and DTPA extractants it was
conducted a research as randomized complete design with 12 replications under sunflower cropping on a
calcareous soil with high level of soil contamination. The superior extractant will be selected based on the
highest determination coefficient (R?) with plant response (Zn uptake by plant and dry yield). The obtained
results showed that MgCl, have the highest determination coefficient with plant response (R%>0.8) and followed
by CaCl, (R%>0.7). The lowest determination coefficient also belonged to Ca(NOs), (R?<0.1) and H,0 (R?<0.3)
extractants. Pay attention to the high correlation of the superior extractants with the plant response, the next step
to confirm these results is conduction the field experiments.

Keywords: calcareous soil, contaminated soil, extractant, available form.



