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(Las2 120-30) bl e
Cmol.c.kg? _sidl cu <l Cmol.c.kg? oameadll ) yaiall cy 5l
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R1SoTo 0.54 0.42 0.33 0.25 0.54 0.96 1.29 1.54
R1SeT1 0.60 0.42 0.38 0.27 0.60 1.02 1.40 1.71
R1SeT, 0.63 0.58 0.42 0.31 0.63 1.21 1.63 1.94
R1S:To 0.67 0.56 0.52 0.46 0.67 1.23 1.75 2.21
R1S1Ty 0.80 0.71 0.63 0.56 0.80 1.51 2.14 2.70
R1S1T, 0.89 0.81 0.77 0.73 0.89 1.70 2.47 3.20
R1S,;To 0.81 0.67 0.58 0.58 0.81 1.48 2.06 2.64
R1S; Ty 0.98 0.83 0.71 0.63 0.98 1.81 2.52 3.15
R1S;T» 1.08 0.89 0.83 0.81 1.08 1.97 2.80 3.61
R2SoTo 0.38 0.35 0.29 0.23 0.38 0.73 1.02 1.25
RoST1 0.42 0.40 0.31 0.24 0.42 0.82 1.13 1.37
RoSoT» 0.50 0.44 0.33 0.27 0.50 0.94 1.27 1.54
R2S:To 0.56 0.50 0.44 0.41 0.56 1.06 1.50 1.91
R2S1Tq 0.65 0.63 0.60 0.50 0.65 1.28 188 2.38
R2S1 T, 0.73 0.69 0.65 0.54 0.73 1.42 2.07 2.61
R2S;To 0.71 0.60 0.50 0.48 0.71 1.31 1.81 2.29
R1S; T 0.75 0.77 0.65 0.58 0.75 1.52 2.17 2.75
R1S, T, 0.85 0.79 0.69 0.63 0.85 1.64 2.33 2.96
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(Bl b o U AN S A Alall el Leie g Al L sl <y U 50SY)
Al cb el e cy Sl s A

ol adde ju Jalaa s (SE) (ol Wadll 5 (1) Bl y¥) Jabas a cn (3) Jss
(2) S adaill 5(5X107* M) <l yisd) (aslay paliivad) (Ks)(Cmol.c.kg™.days™)
(First order) (A s¥ &) Aalas (e 4o il Slaladd

s i . Gl ) adde ju dalae iy
Tre:rmujr: s ""A\S'E];)CM\ (Ks)(CmoIl.;:.kg'l.days' w‘zé‘EL;ﬂ‘ (r) B,y Jalase

R1SeTo 1.383 0.0030 0.07045 0.9974
R1SoT: 1.399 0.0040 0.0116 0.9995
R1SoT2 1.991 0.0020 0.8246 0.9939
R1S:1To 2.188 0.002 1.1100 0.9995
R1S:1 T, 2.568 0.001 1.5859 0.9995
R1S:T» 3.120 0.001 2.4316 0.9999
R1S,To 2.261 0.002 1.1853 0.9995
R1S, T, 2.462 0.002 1.4779 0.9995
R1S,T, 2.666 0.002 1.7812 0.9995
R2SoTo 1.788 0.001 0.4849 0.9974
R2SoT: 1.901 0.001 0.6511 0.9959
R2SeT> 1.679 0.002 0.3976 0.9969
RS Ty 2.255 0.001 1.1509 0.9995
RS T, 3.294 0.001 2.6229 0.9989
R,S.T» 3.075 0.001 2.3881 0.9990
R,S, Ty 2.131 0.002 1.0069 0.9995
R,S,T, 3.646 0.001 3.1376 0.9979
R,S,To 2.894 0.001 2.0904 0.9995

ol yaide ju Jalaa g (SE) euildll Uadll g (1) Bl Y1 dalae af G (4) Jsaa
(8) Sl adadll 5 (5x107M) <l yind) (s aliivudl (Ks)(Cmol.c.kg™.days™?)
(Parabolic Diffusion) JLaiy) dalas (e 45 il C3lalasl

s Gyl aide ju dalaa o s
Treztﬁmu;:ts () (A8l adadl (Ksl)(d(;r;;_)b%kg' «f“ng‘EL)L‘“‘ (r) LY Jabes

R1SoTo 0.461 0.183 0.8592 0.9995
R1SeT1 0.529 0.203 0.9821 0.9989
R1SeT> 0.669 0.204 1.2542 0.9989
R1S:To 0.902 0.281 1.6771 0.9979
R1S1 Ty 1.130 0.346 2.0992 0.9984
R1S:1T, 1.474 0.420 2.7375 0.9969
R1S,To 1.045 0.331 1.9374 0.9974
R1S,;T; 1.216 0.395 2.2595 0.9989
R1S, T, 1.504 0.459 2.7904 0.9969
R2SoTo 0.497 0.159 0.9240 0.9995
R2So T 0.530 0.174 0.9917 0.9995
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RoSoT, 0.537 0.190 1.0051 0.9995
R2S1To 0.810 0.254 1.5023 0.9984
R2S1Tq 1.120 0.317 2.0873 0.9984
R2S1 T, 1.191 0.344 2.2152 0.9984
R2S,To 0.885 0.287 1.6504 0.9984
RoS, T 1.217 0.364 2.3368 0.9989
R.S;T) 1.290 0.384 2.4006 0.9984

Cu Sl oadde pu dalaas (SE) (ol Uaddl g (1) Bl )W) Jabae ad (s (5) Jsos
(8) S adaill 5 (5x107M) Slsiudl el (aliivdl (Ks)(Cmol.c.kg™.days™)
( Power Function) 3 sl 412 dlalas (e 45 2l S lalal

Syl @&?;)CM (Ks)(CmoIl.;:.kg'l.days' *?“‘z:‘E‘;“”‘ (1) B3 Jul
RiSoTo 3101 0.0762 59731 0.9979
RiSoT: 3001 0.759 57810 0.9995
RiSoTs 3218 0.819 6.0266 0.9954
RiSiTo 3334 0.863 62347 0.9995
RiS:Ts 3208 0.850 6.0021 0.9950
RiS:T 3257 0.924 6.0033 0.9950
RiS:To 3.099 0.850 57964 0.9995
RiS,T1 2.883 0.844 53924 0.9995
RiS:T 3881 0.869 53870 0.9999
RoSoT 3800 0.865 72829 0.9979
RoSoT1 3767 0.860 7.0528 0.9969
RoSoTs 3446 0.816 64516 0.9974
RoS:To 3586 0.886 6.7093 0.9995
RoS:Ts 3627 0.042 6.7841 0.9995
RoS:T 3452 0.925 64586 0.9995
RuS:To 3205 0.844 5.9969 0.9995
RoS:T 3260 0.041 64949 0.9984
R.S.T 3220 0.002 6.0255 0.9995

Sl ) aide g dalaa s (SE) (il Uadldl 5 (1) Blai,Y) Jeles ad Gan (6) s
(a) sHSall gl 5(5x107M) b sindl (aslay paliisdli(Ks)(Cmol.c.kg ™ days™)
( Elovich) gz sbl Aalas (e 45 a3l S3laladl

Gl ) aide ju dalaa A (s .
Treatments bl | (a) (Al adadl (Ks)(Cmol.c.kg™.days el sl | BLY delas
1 (SE) (n)
R1SoTo 1.925 0.716 3.5900 0.9959
R1SoT1 2.136 0.791 3.9850 0.9904
R1SoT> 2.596 0.941 4.8496 0.9979
R1S1To 3.113 1.091 5.8054 0.9874
R1S:1Ty 3.862 1.346 7.2019 0.9889
R1S1T> 4.766 1.628 8.8867 0.9843
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R1S;To 3.651 1.286 6.8058 0.9804
R1S,Tq 4.341 1.538 8.0954 0.9904
R1S;T> 5.103 1.780 9.5156 0.9838
R2SoTo 1.7963 0.621 3.3055 0.9934
R2SoT1 1.0919 0.680 3.5824 0.9959
R2SoT> 2.052 0.742 3.8303 0.9959
R2S1To 2.744 0.953 5.1147 0.9879
R2S1Tq 3.614 1.230 6.7402 0.9879
R2S1T» 3.904 1.337 7.2800 0.9889
R2S, Ty 3.147 1.1140 5.8673 0.9889
R2S, Ty 4.151 1.417 7.7418 0.9904
R2S, T 4.318 1.492 8.0516 0.9889
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The Effect of Sulfur Sources, Levels and Time of Addition on
Kinetics of Sulfur.

A. S. Jabir * K. H. Habeeb
College of Agriculture College of Agriculture
University of Baghdad. University of Wasit.

Abstract

A field experiment has been conducted at Suwera Researches Station in
Wasit Governorate in spring season 2015 in clay loam in order to study the
effect of sulfur sources R; agriculture sulfur (90% sulfur) R2-foam sulfur (75%
sulfur) at the levels of 0, 2500, 5000 kg,s,ha™’. represented the levels of S, S,
S, and time of addition T (30 days before sowing T,), 15 days before sowing
(T,) and during sawing (T,) on the availability and release of sulfur in soil
extracted by (5*10™* M) citric acid during the period of plant growth (30, 60, 90,
120 days after sowing) by using kinetics concepts to determine the best Kinetics
equation that describes well the mechanic of sulfur release in soil which
represents the amounts of sulfur availability for the plant.

Results show significant effect on sources, levels and addition time of
sulfur availability and release abstracted by citric acid (5*10* M) during plant
growth periods. Agriculture sulfur source is the highest level at the addition
level S, (5000 kg S. H™) at addition time T,. The highest values are achieved at
30 days after sawing, at 376, 382 and 375 mg So~,.kg™ soil respectively. Also,
the triple interaction treatment R;S,T, has achieves the highest values of
[eleased sulfur abstracted by citric acid at the same time, at 520 mg So™4.kg"
soil.

Results show that all kinetics equations of sulfur which is abstracted by
citric acids (5*10* M) in soil growth plant periods. Also, all the kinetic are
equations clarifying well the mechanism of releasing sulfur from soil and
fertilizers and the first order equation is the highest amongst all equations. The
valules oflcoefficient of sulfur release speed (ks) between 0.001 — 0.004 Cmolc.
Kg™ day™.

Keywords: Sulfur, Characters of Kinetics.

The research is part of ph.D for the 2" author.

153



