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Abstract

Understanding the distribution of zinc (Zn) fractions in soils is important for effective and efficient management of the
fertilizer resources given world-wide, limitations of crop production and food quality by insufficient Zn. This study was
undertaken to evaluate the chemical speciation and distribution of Zn in soils of Homs Governorate. Sequential extraction
scheme was used to fractionate Zn into exchangeable, bound to carbonate, organically bound, bound to manganese (Mn) and
iron (Fe) oxide, and residual forms. Total soil Zn ranged from 56.7 to 460.66 mg kg-1 with an average of 136.33 mg kg-1.
The distribution of Zn fractions in the soils on the basis of average concentrations was in the order: residual (72.14%) > oxide
bound (22.78%) > organic bound (2.40%) > carbonate bound (2.24%) > exchangeable (0.43%) Data shows that percentage
of potentially available fraction of Zn was highest in soils of second agricultural stability areas (35.35%) and lowest in fourth
(15.057 %). Correlation analysis showed that total Zn, bound to carbonate, bound to manganese (Mn) and iron (Fe) oxide
and organically bound increased with soil organic matter, Zn bound to organic decreased with pH (r = -0.353), and calcium
carbonate (r=- 0.350). Linear regression equation showed the significant R2 between the Zn fractions(Total, bound to carbonate,
organically bound, bound to manganese (Mn) and iron (Fe) oxide with studied soil properties in soils of Homs Governorate.
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Al A Gl e s Zldl el S 53 Jsd

S 15.06 ezl B AS all dale ad (3) JA e cpi
o @me N DN peaial Jalall 138 af (amlidd) 5 a5 35,35
Al g3 s o S i3 e ol (5 sima (aladd) Ly Lgia s Jal 2l
k._\:\u,\}ia{)ﬂ‘chuéc g;ﬂ\@@a\;oa@\wh;w\
sl 53 (Rieuwerts et al., 2006) A1 4y ganll 3 gall aa i )l
McDonald et al., 2001, )83 bl ) o dasdiall Jaleall 2ad
Obrador et al., 2007, Karak et al., 2006, Agbenin, 2003,
Furlani et al., 2005, Cakmak et al., 1999, Maftoun and
.(Karimian, 1989

AleosS - gupall paslasdly el JISET o adMedl W5.4

Ayl

oaibadll (8 il o baS AN e oli 3l g 5 e sliiy
iy WS ¢ (Adhikari and Rattan, 2007) 4 sill 4Las - 5 3l
Gailady Lapmi il Aalia) cilieadl 35 e cilll asll sail
fuu}fg}.zud\Bau\juuﬁ)ﬁ\j&'ay;]\&;ﬁ}@ud\J':uf«_uﬂ\
.(Bell and Dell, 2008, Wijebandara et al., 2011) (551 Jatall
Aaliaall Al Sl JISEY) o dals Y e cpdlill cpl sasd) g
Uaibadll Ll daidl lasiy) ¥ alas s e jill aibad 5 @l 3l
gl ol 31 QT e s g 0l

Ot (Sl S Ryl i3l e S JSN S5 ) 5
Jaiaall (10 138 53,095 mg/kg b 5ics 50.265 537.35 mg/kg
aa s sale 5 el I A il Slaely JSEN 138 Ha0 e iise s ¢
o 5 sl Adlall g iyl A ganl) i oyl E JSA 13
sl auSh dagi ) JSE a5 Rajkumar (1994) s S
(residual fractions) &gial) e JSEY) (e o 1) JSEN Siaiall 5
JREN 138 yoiay Cus 328 5191.48 mg/ kg O o S 5 gl i s
3 jiusall 5 430N JIKEY) 238 J55 (Ma and Rao, 1997) bl <Y
Jsaall o WS Ll b il ) (55 LS Ll e
s Ay gamall Balally Jas jall @i 31 (e A5 2all Al (5 sima (5)
aidly g 3.28 mg/kg b siars 0.35 5 16.54 mg/kg O sl 5
(Behera et al. 2008) Jaalaall 4ol ) (o il st a2y ¢ jall 13a
& il Clie 0 e Wity dage 4y sunall Salall 223 Al 03
dma JSET ey 8 cand) 3 g2y 5 «(Dvorak et al., 2003.) 4l
e Al s gina adl g (Udom et al., 2004) <li) -4y samc 33k
Lo 138 5 Ay puianll 5all (e ol sine g il e b3l oy JS 13
(Parasad et al., 1995, Randhawa and (fialall (e ma=ll 43l Joa 63
Singh, 1995, Hazara and Mandal, 1996).
IR 5232 5289.54 mg/ kge O saiiall i3l 38 5 ) g
e 5ol Al o3 Jaig i3l laal (g 150 T 3 JSEN 1a
O3 Gl B e e eand ol (Pe I sl )
Ma and Rao,) [EN L R P Y Aalie oS5 el aY) o2a

Zauyah) bl 5all (e el a5 Sl LSl o3 8 535 (1997
et al., 2004, Jaradat et al., 2006, Aydinalp, 2009, Kamali et
(al.,2010

{(MF) ay2)t 5 b0 &Syl Jole 5.3
A8 e b padaiul gl 8 V) JKEY) alaae oS
AAliY) 5 2 jal) 20a3 S adl Jale o ol S Ly dalia
) (MF) Aed aad ) LalSE Y (5 jpaall jualiall dpa ol gl
Kabala and Singh,) Sbill 4alil 5 48 all e clijll jaic 5 )48
:.(Haung et al., 2010) 4l 283l (e Jalall 138 Crsmy 5 <2001
MF = (( Exchangeable+ Carbonate bound+ Oxide bound
+Organic bound)/ Total )* 100

A paal) ol ailad g ol 31 Adlia al) Al Sl JISEY) (e ol Y1 CEe L6 Jsia

Residual Organic bound Oxide bound Carbonate bound Exchangeable Total
-0.087 -0.355%* -0.067 -0.061 -.286* -0.11 pH
-0.025 -0.062 0.036 0.076 -0.137 0.006 E@
-0.216 -0.350%* -0.093 -0.142 -0.096 -0.205 CaCo,
-0.101 -A451H* -0.153 -0.167 -0.086 -0.175 ACTIVE LIME
0.176 0.228 0.094 0.187 -0.026 0.179 CEC
0.104 0.511%* 0.579** 0.625%* 0.177 0.441%* TOM
-0.108 -0.219 -0.228 -0.192 -0.11 -0.21 CLAY

* Correlation is significant at the 0.05 level ** Correlation is significant at the 0.01 level

Lilaas &l 31 S e s g el Gaibadd] a0 saiall lasiy) ¥ alee 7 Jota

R? Dl Aslae

0.260* B I S
Y = 157.974 — 5.346 (pH) - 0.023 (EC) - 0.271 (CaCO)) - 0.579 (LIME) + 0.783 (CEC) + 21.364 (OM)- 0.788 (Clay)

0.186 JHell Jall JA
Y =3.463 - 0.354 (pH) - 0.001 (EC) - 0.006 (CaCO,) + 0.029 (LIME) - 0.012 (CEC) + 0.093(OM) - 0.002 (Clay)

0.453% oSl Bl S
+0.346 (pH) - 0.001 (EC) + 0.129 (CaCO.) - 0.523 (LIME) + 0.147 (CEC) + 2.579 (OM) +0.010 (Clay) Y = -7.810

0.379% rtiiall 5 aaal) 25l Jasi jall g2 4
3.550 (pH) -0.015 (EC) +0.770 (CaCO.,) - 3.770 (LIME) + 0.495 (CEC) + 15.054 (OM) -0.082 (Clay) Y = -25.117+

0.50an Tyl 3L, Bl S |
: Y =8.270 - 0.758 (pH) - 0.002 (EC) + 0.082 (CaCO,) - 0.479 (LIME) + 0 .068 (CEC) + 1.141 (OM) - 0.027 (Clay)

0.112 B gl | o
Y = 178.957 - 8.130 (pH) - 0.004 (EC) - 1.246 (CaCO,) + 4.164 (LIME) + 0.086 (CEC) + 2.496 (OM) -0.688 (Clay)

* Correlation is significant at the 0.05 level ** Correlation is significant at the 0.01 level
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