%»W,@m
SB g ol cblis gl yidgh 4 i
YAV c09 0 jlowd iy 9 Comns Al

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2018.14502.2930

LowuS UM b ouw ylow & glaio CEL L 0o IT L 90 40 033 Jawg 3y 39 (595 Ol Culild

Y . . Voq - *
993 Lo yule 9 lailaay sass
3,5 e ol (S ple udign 05,8 sbal’ iz sl ol (Sb ple e o5 S SLsbal

VAN 1y gl e AV /) il
S
tbooet 5 Sl S5s als LS 3 sy eslimal S B s ege 2B Lhesn sladnlpidas 5 adle
ol s s Sl Sl St e b hesns 5 s slacdld sa (g ihesn s S s
Vet ol S K o35 O3 sy 5 Sy esbiel bl s e 558 eslas 5 St Al EDTA 3G
A ey slize oL Loes Il St gs o
SIS Ll 3 1S5 4w 53 skl Dl b LB s ooy islesl o pon s cnl S5 5 3l
5 Em 3 eslas 5 Sbt e SUS g ke ) 5010 Gio Bl #an 3 EDTA 5 S i Al 5 45 ol
Sz A 03 Db Ldy aw sl s SLSl la Sl 4 S e SAS e SN 5 /0 Gio il £k
ole JI o S PH s i 0355 5 Ghusny S 5 L iy OblS aia Vo 5l de 5 A3 wilS
Jle et sSeslas iy b5 elined b eslized BB sy 5 (MBO) s S lose o5 < (DOC)
WA e 35 3 S50 S 3 gz 4l iy 5T gles AB-DTPA DTPA-TEA
ot SBesg 3 (PSe/00) (gols e Sy ot s, S 43 MBC 5 DOC Sl 53 s s tlaasly
Sl 3 a3 .23l a3 g S a4 Cund Shwsn, S s (P<e/00) (gyls ome ials pH & Jl= 5 o
0355 5l 5aS (PSe/00) (gols gme S pos ($ sy S 3 il gls 1 Se sl b sdds 1 Soslas ()
(b S S s p IS e S JeVore LA 5l 8o las beddpl sl (655 Sl i duls gy S
3Y aee o Sl edlial b gs) lie o S g e pd S 3 p SIS e S L AVET L 0V Sl
S35 olMie Sbt 4 Las keSS 035381 b s (5 Seslae Jaasgs wl s Sl eslisad L OT e o 508
23l sl eslizad LG
Do isbee 1) St ol Sl 53 (655 Dllie 5 e 2 o) S 3 3l OLES e ool sl 1g pS aom

LS)))UL“ &)’iJ;U’:M" W) (’j—l SU-)JASJB-)JLJ.Z szge)l‘,a& JALZ)Le.ﬁS)_sQT)\J\L &).ijrs_}(?ﬁjl.sf

m.rahmanian10@yahoo.com :43\e J yie *

1- Dissolved Organic Carbon
2- Microbial Biomass Carbon

YAY



ITAY (V) o,lowi (Y0) s S g O Chlis W idgis 4 pais

S 25 obas oSS 5 eSSl 5o OF e 2568 5 (pSAS  Jseke V) EDTA Jlas s
LS)"’J‘M CJ)MA{ Y GJ.@.A 9 AB-DTPA LDTPA'TEA L: ol szgo)ba& S wi.ll-\ﬂ % szgo)ba&

sz al p s b edigSeolas 555 e g b ey S St s o) Sb s (PSH/00)

.J).g W) (’jjdl")\);u:“"’w‘:'fjj 6[5-)5(]?5'/'0) é)\b&:u CJ)MA{

W) (aj.) Sk Lu:\-\ir (’j—l Sl (.Jﬂ.-\ﬂ})-i) codlaul &:M.L:té eSS .";J:del.@aj’j

(sl 5k b5 cBle @ (Sa ooy ool 1
Ly Clo disdle LB a5l s LS s
sy ol ayls olS Slgn sla iz a4 Jlal 5 olS
Lossd sbadiom b1y ol Solo 555 2550 o
Lo S 380 5 ool gladst 5 Sl S ol
Sy D Lau;w_l.aj S (YO) il en, et
Vo esgicma b ol Ol oy 2 (2VLelS
5 S pde Dbl 5 ol Sl 5 o e
(LaoaS S 5l eslizad dSle) plasd sla s,
bos Sl Sl oS Sl Ol L1 Cer
LS 5 WodiS S (Y) ol sl S ez OlALS
Zn Mn Fe 15l 5155 L 25,50 5 Gl does T
Sl Lol - weals Slas 1S5 Cu g
Ly WOl i 5 S 3l 4 2 el
Az oS

Lle LS5 atwsy Sgon oS laaiy
3T el s 5 T gladensl canel (gladensl lans
S5 O eslial 5yge Mg e S LS
25 ) S S Shs rzen 5 XS
S Sl Sidss 5 sbes asl-%;}u Las
2 BlE e (s ns S A Cad A
() A3l 50 Lol eslizad CiB 5 obie ol 5|

5 S s gy eslaad G LB Sl gae
Sheslizal olss gla oo @ oS ady, 3l of !
s NTA DTPA EDTA wile slaeduseds

Lol NS -l (Y0) ol 0l sy K i s

YAA

dodio

BSOS Y U [ R VNG P PNE (P

Lol e et a1y Oledl ol 5 G 3Jaes
5 oSN Ol e ks 4 4y
3 2 ey a ol pl s s ol Jlens
olals 5l eslaxul Foose ol et dag
ToA 5 Sl Sl Ll VL e
5 5y SdEa o ladas s Sl Lol
SIS st gl g S Sl ol w3 1
Mol 1,5 o 13 eslinal 3,5 LasaVi
20l sy 2VLelS sk e el Sl
s Ak e Sl K Sl s ST ol
uf.sjﬂcéj Sl Ol ans ol Sl (S a8
S oK ol sl s sy ol @
5 dlesy s W St il gl Lo
5 4 odes sba Lol o s Clls 5 S oo
0594 3 gh o 33deee S gl l a6 Wy
Sl drly S s S Sl eslinad LB
S5 Dl b b ks v (s MR S
CohlB 5 S5 Jle Olsen Adl s Sb pH
oo oMEe Rl L S s K Sl eslianl
Olpear (B3 5 Jglome s (V0) Al a8
St Hledd SIS s BB e g
JaI 53 5Ly ,slae 53 S js 54 se S5l
Ll b lply o A sz ge pes B2
Lgd ol QLS dhewsas Bl i LL S



9 omwe Lo yde 9 obiles ) deoxo

Sl Olal o (08 Sl laiass o
ol <=l>_L}\ Skl i O a5 (g eslizal
e Ol e iSINS Lalse S epl a5 L
5 ool bl ilel s la i, op SellS
ol atlis Sl 5l oS Sl Ll Se
Ol 55 5 ado)y Cllad 5 DLl 5 ramen (Sl
dewst Ol Gl 5 eslizad CllB Wiy
o« Say e Caenl 4 b ASL S35 OLLS
5 S eslanal LB b dwgy adlas
oS S 3 LaediSTMS L sl o3l S
RSP L Sy Cerdy Sod S O
ol s B G0 bl 4 S el
EDTA) laesedlS Jl ) Sda L Jiags
oslatul G b (2 0 555 ojlae 5 SO Al
Sl byl S s 5 Db Shesn 3 oy

A plol sl

g, 9 dlge

e oM S a5 Ghalesl el 6l

3 S a0V Gblar Jsb L) s ey s
syl Pl 5 s wss VY Ui e
S e Y 5L c]a.d B L
b i Gas 515 Olghol Ol 53 L e S0 5
St pn 5l g aiged LS 4 (6 %0 mla T
LA eh e ke YOS S s
Sy SBogbise plend s s Sh
2 pH 5 S0 el B Lls )
V) essdes oy 4 8L plal S elas
03,8 EF ey b dsle pdSoly S ds s
Aol Ol 25 5 SIS Al b ds ol S
S oa S Ao OA) spe b SLS
G a e BB s e (YY) 5 LS
el b S g5, S e 5 (1Y) DTPA-TEA

Al Sl (YY) N ge 8 S 2o

YAQ

sbadse Sl bas LS s ol a8
Ao B eSS 4 e JB S
I, EDTA 56 (Y++8) okd 5 Ssn g 108
B °—Uﬂ S s o 5 e oslitad SLB
(il B e LS s o L, L S axdllas
Slr S I s S8 Rl o e eslial LB
3 (Yero) le_(,@}@.‘.l.(\“\) 5,55 (S S
o3lital Sl il 53l gl Gt ol s EDTA
3 S eslizal olS Lo 5 Sl (gl oS il
Looddcdls pooylels o K ol chle
Sl A3l i Ll sl i3 EDTA clle
L EDTA W glachile s szl sl K
Odd gdae .28l 2alS A, s el @ e i
SV AL s b s S el e
Sl e (il 5 K e el S A3 Casly
Ozl =35 (1 8) AL el 8L s el S
Sl S 5 sl 555 T gaS (Y1) OLn
03 O S K s gy eslimal B L
5 ol 355 S 3eS 3 )8 W S adllas |y oL
L Gy el Sl rals el giw S
il glackle 56 (Yero) 3 5 Y (YY)
21 (S eSS JseJee 0 5Y ) EDTA
oS L S Sl sl eslinal LB
adlae |, o3l S & > Dianthuschinensi
Sty Soash opl o eslital 3540 Sbt s S
031 1 2 e ea Il S I o yas
S0 SIS eSSk Ve Sl 058
Gy edlial B sl DL s s S eslina
ssba 0558 H EDTA Jgs oo 0 oslied 5l s,
OY) 58 1y il 53l (P /0 0) (gols s
L olS laain, oled e op Spge siws)
5 b ol Gl Sdan 4 o4y Lol S
ol o il DS 5 RIS s olls sl



ITAY (V) o,lowi (Y0) s S g O Chlis W idgis 4 pais

Slias Lo 5 Sptwsn, S e e LB
Y zle () AB-DTPA .(\v) DTPA-TEA
L oSelas (V) jiusins wly » boy 5 (T4)
SS oLl ATY (s o o o) Ll o o
5t Jlaie T L baain 5 ol glaisu A
03 b 4 pa Ve gl s Cele (A Dl
L oS O3 e 3 o 5 S laa 568 04
cleelll L3 (g5, chle s oy S ol
(V) o s g S gy Loaday 5 2lse
olKaes 3l osliad b Lol 55 gy, Clle e
Al (g ,S eIl (AYY (o st Je) edl e

3 Gz S 05 S 035w S
OLLls= 5 p 3 IS L o6 Jhg) Sl eslinal Les gl
ST oS slaie 6, Sesll gl s (g Seslul (4)
Shie O o3l S Y w0 O sesbon g 5 J gl
Ul gl 3 Osmmibin g e (1) LS olizal
A3 0 w5 A3 s UK Cele Vo Oley
Sl eslinad b o, Blo Jke 5 5 sl
Dae s U ey Ko 0/80 s (glyls Sl
5O geeldanST a5 ) eslinal b Jglee ST op S
A s (V)

4 Sbons A S asd Sl 4 g L
Sl S e E hesn, s ey S
Jsl 55S6) 0,586 ¥ LSt bl O son
(fames oy 5 5SL 5 LaodiS NS p53 5516 (St
Syt e A5 plil skl SelS 2 b LG s
Ao im 2sl& P=2/20) Do 5 ls e (o
5 b (S g8 Sb g Jold Ol sl
25 ek Sl gla iy ol blize ol
ol a Bl ess 5 G, gbs
5 o3zl (41 ) SAS i3l 5 5 (ANOVA)
Glawlst Gsasl 5 eslizal b b Sle anslis
A el Ao 0 Jlez| C]a.d 05 SSls

Y.

T S s o) SIS e
£35 55SB (mhu 3 55 S sl ,eS6) f) S
33 53 hame p g HySU g mha s s aediS NS
IS a3 el S b B s (e
plsl SIS 55 (M) uSLsns 55 iSO pon
Gl DS a SL o p3Y i obis izl 12
Al el ol S b a4 ollS uby
lie Gas 3 Vb Gl S S o35 05 LA
Loy el 0 oo 5 S0l 51 ey 5 ok azilS
A S5 e ¥ ow OlalS slas o3> s OLL o
Ll cogby dd g olS A, 0555 Jsb o
Lesl diloy SOl Slome adss Ao p3 ¥ g S K o
Vs 0 e zgan s EDTA 5 o
FroS olas 5 (V) Sk S5k 5 sl
R R R R R
Jsb 53 okl Of el en 4 a o Slem 55 (YE)
oimad L LS| LSl 4 CuiS sy
Ss g bedeS NS s Saslsl ol dalis [l S
0 4y | Cd S yn 35S oslae 4 gl ol
0313 OIS Cele ¥ Lol e aie O 4 £ 0 35S
L OAd Slo 5l day 5 558 8l a&35 Ve s
ool Jie (1) wd oslizd £ cyaily il JIS
3 el el Slade ulal 5l s) e £ 0 35S
(Sl a m 359 0 a) ojlae 5l pasie g
Chle s pH EC i 58 o)l 3 L3 aolons
A s AT e sla b 4 51
CilS Gl ey ais Vv OLLS lsa s
SF o e S5 5L e uSbsgny 5 A adls
Gk ¥ SN 05,8 S (s 55 S)
Soszy S 53 edile 3L glaaly;y 5 I aals
2 b G el Al adlsy S
5 SAmsny S sl 55 a5 edd bl

Sy i A eslal guas le.auiﬁ.il,aj ROy



9 omwe Lo yde 9 obiles ) deoxo

o) Sbt (sl oSS e S Je Ay 5T O
gl S St Lo s gy Rle sy e
Sl Olosl gy S s Sl a5 Jb S
(o JS chle jlaia esgde (WHO) le
sV Ay Yo Copa ], S m,:.slsj O 4S80
(YA) ol 3 8 e 0,5 U 1 0,5 Ao /Y0
oaa3 o3 ekd el Ee 35S ojlas pH
S ol Sl s AT T esle /A
VOAN a5 JS Sldds 5 e eies i gws VIVO

25 eSS 53 S e

G plecd 5 S sba Shs 5l &0

Sl oS sl QL.:..: \ d}.l} BEl adlase 390
alil 3550 SSLE L Jpdr mls el
L}éﬁiu‘)&f& L&;slp-b‘).: Wad) f,)'));;“‘:'f,)')
oalaiul J.:L; S )\.,\.E.d ..,\..:.5).5 v_il.\lé UTMS‘)
SVAY% (DTPA-TEA Jge)l‘,a& L: eJ.ZLnge)\JJ\)
VIo 5 b el S s SHS e S ke
Mae 5 oy o) S s 0SS e S e
AO')VY LYO' w}’ﬁmdsgs))_}wt.u)m
A s b Sl eSS e S e

SR oo a5 g0 (LS land 5 (K5 GBSy Fp ) o
Table 1. Some physical and chemical properties of the studied soils.

s e b S
Clay loam Sandy loam Properties
/.
35.00 18.00 ) o
Clay (%)
vy s
29.00 57.00 P o4
Sand (%)
(1) oo
36.00 25.00
Silt (%)
0.06 0.03 ) J5 0%
Total N (%)
mg kg") eslizel LB i
10.00 22.00 (mg k™) ostizal Ji6 it
Available P
mg kg) eslizal LG ol
250.00 150.00 (mg kg™ stz B ety
Available K
kg eslizal LG
7.50 9.70 (mg k™) sl & 55,
Available Zn
AP
0.54 0.48 W I ens
Organic carbon (%)
1) dalas Sy
27.00 32.00 () Jolas Sl 5
Calcium carbonate equivalant (%)
8.10 8.20 pH
0.30 0.44 (dSm™ EC

EC: electrical conductivity
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Table 2. Analysis of variance (mean square) effect of soil, chelators and environment on pH, DOC and MBC in

the cultivated corn soils.

5 5 b
MBC DOC pH S =
DF NY%
3003.00 5002.00 0.005 6.00
Chelate
1858.00 1100.00 0.23 1.00 -
Environment
- - - S
55658.00 65856.00 0.005 1.00
Soil
. . o Lo NS
54.24™ 0.83™ 0.005 6.00 -
Chelat * Environment
) - Sl s oo
553.85™ 0.00 0.006 6.00
Chelate * Soil
) N Lo S
63.59™ 0.00 0.002 1.00 -
Soil * Environment
. . Lo 8 S oW
33.94™ 0.00 0.004™ 6.00 )
Chelate * Soil * Environment
1555
99.56 54.85 0.0004 56.00
Error
9.40 9.00 0.30 CV%

s e ™ 5 10530 Jlazl o 53l e Fdoys \ Jlas o 53 s e .
** Significant at the 0.01 probability level, * Significant at the 0.05 probability level and ™ Not significant.
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Table 3. Some chemical and biological characteristics of rhizosphere and bulk soils in the cultivation of corn.

(g Ckg") s Koo oloss 5

(mgCL") Jsloms JT o0 s

pH
MBC DOC s oS
_. . . _. . . . . . . hel
oSbe o35 A3 oSbe o35 AR oSbe o35 A3 Con. Chelate
Mean B R Mean B R Mean B R
e S
Sandy loam soil
126.00A 115.00° 137.00™ 86.00A 77.00% 96.00%"  8.07BCD  8.12% 8.03% 0.00
78.00BC 68.00" 87.00" 38.00D 37.00°™  40.00°™ 8.06D 8.08%  8.04% 050
_ EDTA
71.00C 65.00¢" 78.00% 26.00E 24.00° 29.007 8.11B 8.19 8.03% 1.00
70.00C 65.00" 74,00 44.00D 4000 48.00™ 8.17A 8.31° 8.04% 050
CA
57.00D 56.00' 59.00" 37.00D 3400°F  40.00™  8.10BC 8.17° 8.03% 1.00
87.00B 84.00% 90.00 66.00B 64.00"™ 69.00Y  8.09BCD  8.12¢ 805 050
PME
71.00C 68.00" 74,00/ 53.00C 50.00™ 56.00™ 8.06D 8.09%*  803¢ 1.00
oSk
83.00B 97.00A 53.00B 63.00A 8.14A  8.03B
Mean

yay
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Continue Table 3.
(Mg Ckg") s Koo oo 05 (Mg CLY) Jgome JT 5 oH
MBC DOC oSS
Con Chelate
ol 025 A5 oSl o35 A5 ol 025 A5 on-
Mean B R Mean B R Mean B R
P S
Clay loam soil
149.00A 143.00™ 155.00° 142.00A 133° 152° 807BC  8.12% 8.03% 0.00
129.00CD  127.00°*  130.00™*  94.00D 93,00 96.00®" 8.09B 8.13° 8.04% 050
) ) EDTA
122.00D 116.00*  127.00™¢  82.00E 80.00% 85.00" 8.11A 8.19 8.03% 1.00
127.00CD  124.00°*  130.00™*°  100.00D  96.00®  104.00®® 807BC  8.11% 8.03% 0.50
CA
121.00D 118.00% 124.00°® 93.00D 90.00%" 96.00®" 8.05C 8.10 8.01" 1.00
140.00AB  136.00™ 144.00° 122.00B 12000  125.00* 8.09B 8.12% 805 050
PME
133.00BC  130.00™*  137.00™  109.00C  106.00¢  112.00%® 8.08B 8.12% 8.03% 1.00
oSk
131.00B 140.00A 109.00B  119.00A 812A  8.03B
Mean

> (u<.ljf.~w: _L:.w‘) CA B EDTA Loy 0 JL«J}‘ Cb—w DL Lvhwi»l.:a )1)&# Q}UE slasOlid L;ﬁ} A &51}'.’ UJLL:A Q))}

Bulk B Rhizosphere R (Concenteration :Con. «p S5S ¢ 5) a2 (£ 0 355 0)lae) PME (o S5k 2 J o Le)

Different letters show significant differences at the 0.05 probability level for each treatment, EDTA and citric acid (mmol

kg"), PME (g kg'), Concenteration, Rhizosphere, Bulk.

Sk g e e SAS 0 S e S ke
G AR wals 53 PH ) o St (5 jhusis
23 S p S ke 10T LA wuls ;5 DOC A/vo
22 S p S ke 100 LAYE wuls > MBC 5 2]
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Table 5. Correlations (r) between amounts of Zn exteracted by various extractants with corn indices.
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* Significant at the 0.05 probability level and ™ Not significant.
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Abstract

Background and Objectives: Rhizosphere processes have a major impact on zinc (Zn)
availability in soils.The chemical and biological characteristics of the rhizosphere soils can be
very different from those of the bulk soils. In the peresent study, the effects of EDTA, citric acid
and poultry manure extract (PME) were investigated on availability of Zn in the rhizosphere of
corn (hybrid (KSC.704)) in two contaminated soils with different texturs.

Materials and Methods: This research was done as factoriel in a completely randomized
design with three replications in greenhouse condition and citric acid and EDTA were used at
concentrations level 0, 0.5 and 1 mmol kg soil and poultry manure extract at concentrations
level 0, 0.5 and 1 g kg™ soil to rhizoboxes. Three seeds of corn were plant in the rhizobox and
after 10 weeks, plants were harvested and rhizosphere and bulk soils were separated. pH,
dissolved organic carbon (DOC), microbial biomass carbon (MBC) and available Zn were
determined in the rhizosphere and bulk soils by using four chemical procedures including
DTPA-TEA, AB-DTPA, Mehlich3 and rhizosphere-based methods.

Results: In both soils, the results indicated that DOC and MBC in the rhizosphere were
significantly (P<0.05) increased, while, pH in the rhizosphere was significantly (P<0.05)
decreased compared to bulk soils. In both soils, Zn extracted by different methods in the
rhizosphere were significantly (P<0.05) lower than those in the bulk soils. The amount of
exteracted Zn with extractants ranged from 9.00 to 75.00 mg kg™ in sandy loam soil and 0.78 to
75.00 mg kg in clay loam soil. The maximum amount of Zn was exteracted by mehlich3 and
the least amount of Zn exteracted by rhizosphere based method. The available Zn increased a
long with addition of chelators to soil.

Conclusion: The results of this study showed that in sandy loam soil, the maximum amount of
Zn was obtained in the citric acid treatment (I mmol kg') and the least amount in control
condition, while, in clay loam soil, the maximum amount of Zn was noticed in the EDTA
treatment (1 mmol kg™') and the least amount in the PME treatment (1 g kg™"). The mean of Zn
extracted by DTPA-TEA, AB-DTPA, Mehlich3, in clay loam soil was significantly (P<0.05)
higher than those in sandy loam soil. The mean of Zn extracted by rhizosphere-based method in
sandy loam soil was significantly (P<0.05) lower than those in clay loam soil.

Keywords: Chelator, Availability, Rhizosphere, Sandy loam soil, Clay loam soil
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