WAV lins) F o los & al> SB 50,18 Sligins

S 5 i polis Cile 53,555 Gl 1 )l 5 s ibisko Ll U

fu.*u).w (SM0 ‘Y‘sﬂ).e‘.w )...S| ‘r605|é s> D02X0 fzevow J0%0 “Gg.‘{d&o I u).»a.:

OYRF AN iy s VWROPANY wdl s &)b)

5o 35S 5l ole g 5yl aS i bl ol oyl VU PH s 5 dacSs o lié ol an 35 Jlaie 525 b
e g S u_il;\s': gole cdale g pH ;o5 0,565 oluST 5 asblss ow g Led g Jil aslllas gl (pl Ban
So=1) 0555 whw )z 5 (M2) (l,5 cod)b 0o )0 80 5 (M1) so 0 7. 70) (gugh ) mhaw 90 Jold h)gS1 & )j50
Oiales jo a0 asy, (Sd slo Jbg (9,0 S 09 1,85 dw ;0 (LS 10 0,5elS S3=V e v v §S=) e o S1=0¢ -
LS 51 Gy, Te=TV s Ts=VA TaSV Y To=0e To=8 e TiS¥e) Cugi £ 4 g aiad oaillys YO°C slos o laSs s
Al (6l paiges (G, To=FY o Te=YA T7=VF) Cugi ¥ j0 5 04 YPOC uilles slos pgo inlol jo Jg ol (5 S diges
Casby Blize 515 9,568 Lol il glitil 4 . g peSoslail SB i BB ZN sMnFe P 5 S Jslxo EC g pH yolis
853 St 3,558 (gl sl it Wi 5 ol SISl 3500 5 (bl Suke 5 sy Lo S 5 5 i 2 0,555 s
PH 2,555 B8 ya0 .0l M gpH als gZn Fe P EC ulbl coge Cugb, il ails o pme Solas o ol )y Koo 5
S o p, S5k Vs Bpan b ol BB s, 5 5K (2] Oliee atier Sl Gl M 5 Zn Fe EC 5 als |,
Ot 9 SBIS 15 (695 9 yed (n 3VL 595 A0 HailleS 0599 39 Hlocne b el )b pled p Gailles e Sl Jol> o 568
e 1557 1o sion sl ks i ) o @1 3,555 5 Cagho, Wi 1 ol 35, 5+ g 32550 5 oo il
ool ol 2 s ke 5 8,555 e Sl ogr fosian ol 4 5 5%n 51 jeé & Gallss Stn 5 Cush,

D1 S0 gxe

d o9, PH 0,555 ialuST oyl : guuds” sbdeily

S N 64]..\:- )@L&M’d-l&jd;; wu‘f@)|)>5w5b);dlm.]m‘ﬁ )..JL\\“\V . S o g_s’fl)‘e""' e 6‘351‘3 “p UL..A.J “O e
Afo-vy :u‘“f o)Lo..i}?.\l?.JL'i Lgéﬁ)lfdl.&,:bﬁ

53l s 5 hisel ik plajle (pledol (xb mlio 5 55,5liS Bigel 5 Sk S50 ol 5 S Sliios (i ele Cim e )
(00 a43lSa) (i) olKils S pole 09,5 Lokl -Y

Ol 5 S Sl duge Lokl Y

55 play ol823ls and 09,5 JLsliwl -F

Feizian.m@Iu.ac.ir s x50 cay®

\YY


mailto:Feizian.m@lu.ac.ir

i yolie CBLE 5,55 S > 5 gl ik Lyl i

a9, Brpas 00,5~ (Eutrophication) _als ol
asly 0,05 0 Shoe 238l 50 65l Lo & (5 yind slaoeS
yolie Qd> als 5 olS adss o Pl oloyl cde 4
)...‘l; Sae 3o 0 g 0ul o Slee alS Coge (gdra,
(Li & Caldwell, 1966 ) JsallS 5 J .cosls aalss ace
A, 5,155 (Nor & Tabatabai, 1977) oLblLb 4 ;4 o
4,00 pj sled o (5 paie 0,568 awlanST e a5
Ol 4z il L bl el o5 L3 b 5ozl o5 sl
Slr oollae &l az )0 03gume il (oo SRl Co o
SISl az )0 Ve JIVA G skl slas 55
Lsgio (allss 59, OF 5lan a5 wia)S 5155 Ll os
O sbes ;o S0y PSras spaie 358 HewlaS]
D500, 3 FY g VY A Cos g ay ol 5 cilh as 0¥ 510«
o,Ben g SYsl 4 (Jaggi et al., 1999) Koo 5 >
ol )§ sl 4z 0 V2 &l 1> ax o (Aulakh et al., 2002)
Iy (09 ;.j 3 A8l do 0 Fe) do o e S g, g
‘d%ﬁul GLQSL} )0 G i o)f}f Oﬁ#““w‘ LS‘)?
5 Dl sy sty wa 0y Jlot SLE 5 (5
b Cd> wis S el (Jara et al., 2006) ol Sen
2 58 QBlS Gln iz BB Sl luie 5 sl
(Germida & Janzen, 1993) 5l g lows > (5,155 !
3 Seds 5 lerd Sygo 93 4 35S (grlans]
390092 05 sl (F3elam gelinnST 4 Cond (g parie
o o LS o raie 358 awlanlST lads
S5 S (Seislon sla sl & s oe )35
Sleogas 5 (Cusb) 5 &)l 4z )0) SB Slogas (g
3,5 0,8l (g T Slge eibly PH) S o loos g S5 502
.o)lo ol.:f G‘JJ LD ] JJ[B ul&]}w ‘0)54.50—‘ u}w‘m‘
Spais 8,545 a5 5,5 )35 (Besharati, 1998) s Lay
oeplS el cppivnse (gl dss iai pogdle ( iuluST 5l
oS @lie yolis g b Gis colls 2l 5 S pH

AR

doddo
sl Sy il @i polie 5 (S xSl colia (S STy
g Jpazme CodsS g olS ud; &S wiies S g
3,595 JwluSl o, 5,055 (Besharati, 1998) s Lay
yolie iz Sl 5 ond aty, L PH 2ol ey
Sl addllas Buw b Gedzs ol ams oo aall 1, olié
99,555 GleS] » SL paillss Gloscae g Les wcash,
Al bl S Slae yole clale g pH Olynss oy
50,5 eMel (Janzen & Bettany, 1987b) b 4 3l
Ot 2 Fge e Julo 99 Cagb) 5 &)l az s
2 el Cugh) 5l i Ol az e Sy aies 0568
09938l (Attoe & Olsen, 1966)  pudl 51 5,155 bl
SlarSh g9 5 oo n ool U 63555 Sl s
5 jawe3l «(Scherer, 2001) ,,% o)l LS ushwlss
ohKen 5 cagiss o (Edmeades et al., 2005) ., Ken
Iy 5,565 a5 ws,S 5,155 (Schonhof et al., 2007)
Sl o3 i pais o Langs JulS o & Gy s
Ot Siile dinal slavnl 5l goland 51 (S5 (97 9903
sl JsSdee Slazle axlg o (Serine) o o (Cystine)
s (Bloem et al., 2005) | ,\Ken 5 pob sl putigp
auxsls Slebsl (Schonhof et al., 2007) ), Ko 5 Cagiga
Gl Jl 53 15 SacSL Sl (5l 5 3,555 3500 o
0,555 Wl Slind 5 539, slasgS 5l eolitul ool
& 535 5L a5 (Bl S L 5 Shes b a6l (5 pus
ool (2alS 8,555 (5 phunnl 0 o35 2alS sl 3,565
Ol 9aS WALS 4 e 055 gl oS )6 S
g 0,5loe yuals el LS j0 5,565 55ueS . Cawl 00
bs)lom 5l a1y olS Sl 5 00l Jgame ok
Heidarzadehetal., ) .),Kon g 00lj 00> 028 o iul33l
PH s 4 50T 5 Ll S o s S 3,155 (2012
e pole pan Q> clllb La oy YL cdale 5V
PH @ Ll (g ytws Cubild o5 (59, 9 ool pand Jod
oyliS el gl 0als o5 (LS (glp sl anulg
o)en g b g (Soares et al., 2008) .l )San g (ol gu
lord soogS 3l ag, o oolawl (Blaney et al., 2007)
oy 4y i el g 09 0 S 5 Ol wlie Sl el



VWA i oF oylas & ol

S g0 0,5 Sladss

bl 5 5 ol S 0 FFOC s VF Y (oo
adllae (asille> 59, Y 9 VAN o Sloj slosgs 5o
pled )2 sraic 3,555 Bpae a5 WS axl 5 W3S
S5 5 Gl S PH o (65 Susb, slowes,
ok il p) silen Lalys jo LB LS o Lol el
Lials S pH « (0T 51 s dilie glas asys £ ¥
6ok SIS Ol a0 g Cagh, lade izen .28l
wals ST ples 5 oslial bl jand coslil g clale
5 (] 5y dle slad wo o VYY) LBy Lls jo g
030 flus 0 yiSlas i BB jausd jlase YF°C gles
aS s 8 axos (Sabagh Tazeh et al., 2012) Koo o
S g Bl o iS00 5 o8l hud Sl )5S B pas |y
GIPl e g sy, ke Jy cals il pass olS
ol o gre

Leogy g ol

OLE bl )iy oL A 58l 5 S colass o
O 3l (6 S o3l il pleard Dloogas (35 5 4
ComgeoS nys S 5o o3 Ve ol Sl S K Ll
oo Sleogas S baze 5 ol adlol ol a
5 ) Jshz) o (5pSeslail o (Sojelom 5 (olerdsSosd
S5l ol eailendl g +/Vem STI 51 oads Clawl 0,565 (Y

A 03l yeue ¢/ OCM

Modaihsh et al., ) Ko 5 Jigode 0gd oo B pan
WS 50 0,555 o, 0 Brae a5 w8 S axs (1989
Ole g ols mals sald 4 s (5)lo e jsb 4 |, pH
69 Ol 2y w8l Gl gl g sk 4 wals
Doy g sk ila (6,0 S s LB
Byae wis S 5,058 (Cifuents & Lindermann, 1993)
ol il 1) Sl claew g EC g ials | pH 5,568
aS a8 S ascs (Kaplan & Omran, 1998) )l el g 1S
S Cdx BB g5, 5 oal Jg el jaud s aolls
OHlen g eoly jae alll ghle g il
i S a5 Wo S 5,155 (Heidarzadeh et al., 2012)
PRVRVIE R 25 SR VO SPGB e I P DS ST R A
c@‘d& J..oL..C M oolaul M.J.)LQ ] J}o.u )l.w
odee Jolge 5l G« oldé paie oS jlade 9guaS 5l iy
ol (Sl oS 0 Sl3é oole 3408 03,8 slayg,
Ol @ o) @lp Fee Jo ol So SBpH el
g LB S o el GLE 5 Sal S oldé ole
i cubld Ca g ol cdale o YL pH o 4 Sal
bl a5 (g9, 5 2] Ghed ol i polie am
aw yo 9,555 5l Jaggi etal., 2005) Koo 5 1>
A g S Blo glad vy VYo gPee T Sgby o3,

Sialo3T 51 b S (g bronds 9 (K9 b Sloguas (B =) Jour
Table 1. Some physical and chemical properties of soil before test

Texture Zn Mn  Fe P Clay Silt Sand OC T.N.V PWP FC EC pH
mg kg* JA dSm?
Si-C 1.0 152 475 228 43 50 7 1.9 1.0 2498 36.5 128 7.27
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Table 2. Some Biological properties of soil before test

Microbial organic Carbon

Autotroph bacteria population

Heterotroph bacteria population
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Figure 2. Interaction of moisture and sulfur with pH
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Table 3. Variance analysis of measured characteristics of soil as affected by experimental variable

(Mean of Square)

Source of variation (DF) o =) ) o Zn N
Moisture 1 0.10** 88128** 17.03** 5084** 5.03**  23.28**
Sulfur 3 0.84** 451304** 0.3949" 340** 13.60**  48.99**
Incubation period )-8 1.21** 662238** 1666.53**  6693**  81.70**  85.42**
M:S 3 0.10** 7261** 0.5434" 1286** 8.70**  23.24**
MxT )-8 0.07** 34863** 4.9799** 1973** 2.08** 6.78"
S«T 18)-24 0.05** 58546** 3.1279** 356** 10.08**  18.98**
MS«T 18)-24 0.02** 2510* 0.9857" 697** 6.10**  17.27**
Error A112)-144 0.0040 1591 1.1298 24.07 0.77 3.63
CVv 0.8084 6.6081 4.3670 8.1696 23.02 9.93
ao 205 Jliol g o logine 5 o s b i 4 ¥ 9T NS
ns,**,*: Non significant, significant at 1% and 5% probability level respectively.
A MN 570 Fe P Slio gl 5eis smolie gol] az 0 oains (ylis (ool az 0 et 5o 5l S50 slael :a i
9,595 5 Cugb) gobw il i ouds (g puFe Il Wlao LS g dmlio -F Jgux
Table 4. Mean measured characteristics of soil as affected by moisture and Sulfur levels
Mn) n Fe) () EC) (pH) eSS
ma/kg uS/cm
19.562 3.63b 54.47° 23.97° 583P 7.892 M; Cugb ) o
18.82° 4.01° 65.72° 24.72° 624° 7.84° M;
17.78¢ 3.46° 59.06" 24.252 514¢ 8.01° So
19.55% 4.182 62.252 24.20? 567¢ 7.89P S: -
20.36° 4.40° 6233 24270 605 7.85¢ s, e
19.07° 3.23b 56.52°¢ 24.642 729° 7.71¢ S3

- In each column, similar letters show non-significant difference .col s cxe e glas saims (ylis alie GBgy> (gt 0 40 -

u;)...af M,T1 )LM 9 sle 1) EC Oy yiion M,Te )LA...:
FF°C Ol az 0,0 0 ools plazl vz 4 1) Jlade
sl ‘) EC u;,..of 9 QJ).A.M.A.».’M]_T? 3M1T9 )LA...: 99
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Table 5. Mean measured characteristics of soil as affected by interaction of moisture and incubation period

Treatments pH EC P Fe Zn Mn
(uS cm?) mgkg™
MiTy 8.372 356/ 29.52¢ 62.70¢ 1.20° 21.86°
M1T, 8.15° 465" 29.66¢ 66.71° 2.62f 20.65%
Mi1Ts 7.819" 4989 33.21% 52.82° 6.142 17.56°
MiTy 7.56K 533f 30.01¢ 60.41¢ 3.90% 20.162
M:Ts 7.68i 5129 - - - -
M1Ts 7.85% 706¢ - - - -
M1 T 7.85% 569f 15.37¢ 43.841 1.82¢ 17.572
M:Tg 7.91° 726¢ 14.01° 44.39" 5.48% 20.432
M1Te 7.79" 885? 16.00¢ 50.43¢f 3.96% 18.672
M2T; 8.30P 336! 30.82¢ 87.79° 1.53¢ 21.67%
M.T, 7.99¢ 443 30.07 113.36° 3.34° 21.452
M,Ts 7.68! 4949 32.622 52.63° 5.812 16.722
M.2T, 7.63 553f 31.74P 59.77¢ 5.08 17.622
M.Ts 7.61 621° - - - -
M2Te 7.77" 786° - - _ _
M.T+ 7.79" 729¢ 15.33° 47.95f9n 1.70¢ 16.60°
MTs 7.86f 834P 15.64° 46.97N 6.052 20.30%
M:Ts 7.96¢ 819° 16.05° 50.08¢f0 4.38% 17.272
LSD 0.05 32.08 0.86 3.97 0.71
«Non similar letters demonstrate non-significant difference sl olie o sire Sglis oaims Hlas aslive yul By gt H0 0%

YA
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Table 6. Mean of soil measured characteristics as affected by interaction of Sulfur and incubation period

T T T T T Te To Ts Te LSD
So 8.56° 8.38° 7.877 7.82 7.899 7.950 8.07° 7768 7.78%
H Ss 8.36° 8.20¢ 7.66% 7.56% 7.87" 7.95f0 7890 768 78S
P Sz 8.27° 8.00" 7.711mm0 7.54" 7.82! 7.909" 7.87" 7.617  7.93%" '
Ss 8.14° 7710 7.744m 7.45" 7.69™° 7.75Km 7.66% 7.52°  7.69™
So 231" 316" 348" 361 584 732 7297 392°  932°
EC St 308 399" 4649 493 582! 7109 824 5200 794% L
usem? S 34110 476 491/ 568™™ 6615 74110 863° 607m 701" '
Ss 504 624X 6821 7499 771 939° 9922 74000 557™
So 30.67% 30.50% 33.52° 30.78% 14,617 13.46 16.11" _ -
P St 29,630 29.149 32.16™ 31.25% 15.201 15,53k 16.50" . .
mgkgl S 34110 29,50 33.00"  30.330%f 16.39" 14.34¥ 15.69"k . . 121
Ss 20800 30.23%0  32.89% 31.14% 15.20'k 15.96" 15.80" . -
So 76.28° 82.57° 55557 59767 45.19™ 44.17" 49.92m - ,
Fe St 80.97™ 107.24*  50.22Km 56230 45.02™ 46.01'™ 50,09k . -
mgkgl S 76.21° 10375 53610k 63.16% 45.01™ 43.97" 50.573km . . >0l
Ss 67.51° 66.60 515200 61200 48.38¢™  4g55Km  50.45km . .
So 1.38 2.53F 4,997 3.8207 1.798 5.90°° 3,780 - -
n Si 1.32! 2.881k 8.64° 4.01%19 1.794 6.42° 4,197 . -
mgkg! S 1.42' 3.3g9" 9.00° 4.88% 1.764 5.880° 4,450 . - 1.00
Ss 1.33' 3,12 1.884 5,24 1,694 4.85% 4.25%19 . -
So 19589k  17.89%m0  1583P 19,029 15539 20200 16,420 - -
Mn Si 2097kl p193Med 1§ 7pmP  0.gObcEls  16.80'™oP  21.73%edel 17 ggikimno . .
mgkgl S 22.70% 2231 21.8gwede  19.736hi  17.31Kmwop  1g5gfNi  1g,970hiK . 218
Ss 23.83° 22,0720 14,120 1600 18.710km 19 g5defahii 18 5giikimn . -

- For each characteristic, similar letters demonstrate non-significant difference
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Figure 6. Interaction of moisture and Sulfur with P
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Abstract

Although there are sufficient nutrients in most Soils, due to Soil high pH value, they are not available for
plants. The purpose of this research was to investigate the effects of moisture, temperature and incubation
periods on Sulfur oxidation, pH change and nutrient elements availability. This research was conducted
with two experiments in randomized complete blocks design with 3 replications. In the first experiment,
treatments were the factorial combination of 2 moisture levels [%60FC(M1) and %90FC(M.)], 4 Sulfur
levels (So=0, S1=500, S,=1000 and S3=2000kg/ha) and 6 incubation periods (T1=30, T»=60, T5=90, T4=120,
Ts=180 and T¢=270 days) and Soils were incubated at 25°C. In the second experiment, Soils were incubated
for 3 periods (T+=14, T=28, T¢=42 days) at 36°C. pH and EC in Soil solution and available P, Fe, Zn and
Mn were measured. Variance Analysis indicated that Sulfur and its interaction with moisture effects was
not significant on available P. Also moisture and incubation period interaction was not significant on
available Mn. Main effects and interactions of variables were significant on all measured characteristics
with except for mentioned characteristics. Moisture increasing caused increasing of EC, P, Fe, Zn and
decreasing of pH and Mn. Sulfur application decreased pH and increased EC, Fe, Zn and Mn. The most
concentration of Fe, Mn and Zn accrued with 1000kg/ha sulfur application. Effect of incubation periods
was significant on all attributes. Incubation period of 90 days (Ts) had the most P and Zn. The most
concentration of Fe and Mn gained after 60 days incubation. Moisture and sulfur interaction was significant
on all measured characteristics with except for Phosphorus. Moisture and incubation period interaction had
significant difference on all measured attributes with the exception of Manganese. Interaction of Sulfur and
incubation period was significant on all measured attributes. The tri- combined treatments had significant
difference on the measured characteristics with the exception of available P. The best recommendable
treatment is M,S;Ts.
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