Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O=adl Nl Ao yydlaa

Vol. (46) No. (2) 2018 ISSN: 1815 - 316 X (Print) 2018 (2) 2221l (46) sl
‘j\}i\&wﬂ@w\ QA pars (4 g gal) Judd (S jad) Jaaall
AR den jalh dasa gl Jla e dasa miq}me)’b

Goall — Jea sall daala / ) s de) ) 30 48
E-mail: Hazim572000@yahoo.com

dadal)
&2} 1- WL}CM\}LMJ\ &MMM\MMEJMJPUJSCaMMJiMHPié
il plall alasinly 4, yisasel 4 Calciorthids —elaall ¢ il de gane (para B pall el [ (5 gins ddadlas
AndSH G e 50 gl Jusd A8 gl a5 gy (S elas (52518 slag Al jed elay (Lhaal) ole Jiay)
sLaall (e ol ana 30 5 el land) ey A gusiall a0 saaall 40aS ) ) gl il | S al) Jaaall aladiinly
Jse ko 455.63 () sdaiall elall alasitdy dmg all be i) A i) 3 150 Ains J g 019,93 (10 o sl 5
ps saall Juse A olyall 43 1 3 58l ) 0 GuSiay Lan Sl oLl aladiinly dgdal) Ay pall 4 53 A1 5 e
oy el calisall amal) el day o (V) Justd) (e (sl ye a5 ) dusad) Cilinie <l S G (e
Ll B 1-dels | (10-3% 22) (e Judd) Ao s Jalaa @i 5 (0.99 - 0.87) (0 R? wasill Jalaa iy g o a0 saall
et S e lall alasinly Auag Sl Agde )l 3 510 8 1-4ele L (10-3 % 40) Y ki) ela) alasinly Ayl 4y j2l
Al lee LA 4500 sda ) Al 5 a3 geall i Alee (o s iy a5 ol dulee DA (e
Jsa 5182191 (A -2.26 (e A el Ale 1) A il Adlaius¥) 5 jall A8 0l s gl 55 Ca Al ) 2 L3 Y
il Al (18 1-Jse
Bl Al | aluall aaall @GS all c¥alaall & it Al S

2017/12/17 455 « 2017/9/20 &l alassi 2 )1

dadiall

Dl 28 a5 ol Lgiaia (s Ay 50 ¥) g ) DU ALalAl) A i il S daly) (e oLl AS pa et
Molecular or 55523 sl (o yadl JLEEY) Cilasy 3o i) aes 3 @ yam 4ad) o) sl o A (2007),simesl
e Lk il A€ jall Jaxa s (bl ol agall () Il agall e S 5l Al Jais jonic diffusion
L gV e o VT ) S (i8I ol Ui A8lasall ae LS 5 cpihai (e 50S 51l 8 CaDaay)
HACJLALSJAAJ“—U\JM C).A\J\ d\)\]b_)ﬂ\&ad)&bw\ DS L,.ﬁ‘ el a8 eﬁi‘}ha“ Lagad,
(1996,0541 5 BUStOS) 3le¥) dal 3] 5 4303) cililae (panali b paiine SOl g Aapsy dilac 2a3 Y 028 5 4y i
2oy Q) olgad G jum sy Ladie (5 a8 Al YY) Lal cdill alasall () elall Jsan oL 400Y) ddas (5 523 3)
Ly desad) lee JA b A8 jas lsd Adae (g AR Caa gl bl all (ge dpall Cuyjal A and
Joal Y Aa) V) A oda elall A8 A Cuew s Pore volume (PV) clhaan Lo omall Juall ele ana ae elld
Al ava A Ll Jrisll ele aas 4l 53 miscible displacement technique (2003, Sparks)isalel
e Al ALE Jalay o ylaie s 4 i) Jals Galaall 5 =Y a5 8ale) s 40330 o 53U el iy J5Y1 Gpansd
e A0 L W) Aa 3Y 50U elall ama e ey G 5 Water holding capacity (WHC) slall Lliis)
Y5 L) Je 5 31 3) i JaY WHC e ST elall 138 a5 of e Lebue 31 all 2adall f 4 53
O Anlaall ol sall S ja ) sa55 Al Ayl s JOA 3 jlall sl 50 ) (1998), Chaudhari sl 41l
&5 A o Gl IS Aabaal da dda s (S (315 Al Gl = shans s Jlall Jsbaall G ol Jelds oy
s Chaudhari ¢ 35Y) Jsdse (8 doa sall DL ¥ Allad s poail Ay Jalal) a8l ge (e da sall s oY)
asdl p of o alaall 4 gl Heha J8 e Jaliall o g geall L) i olas cllee G5 (2002, Somawanshi
Curtin o= .Ratio low el ¢ 5la Lk (5 a1 A sal) @l V) Ay 5 2 sainall 5 p sl 5 oY QLUK
o snallSH xa o 533 sl Jabii Alee oty o 03 gaaall patasn i) Y (ool pale 55 Jue 01 (1995), 053
S35 03 Jslae (8 o seitdl g o sndlSH 58 5383055 o 03 seall 58 58 (aleldl ) (630 e o st
Lol 3a b e (Mg, Ca, Na) Lo pad 4l il syl dn il Jglaa slie] 3 0300 Alalall Galaall
(2008), Sposito Le sla Al ¢l V) of Vi cdaline 33l 5l s ClSulSin e Ssaball o) 3V Al Y Ll s g s
(A8l ¢ all aa s sbaiy o Jalll Heda o ¥ 0 sSall Alladl Uil) @ LIS Baaaa Cig pla a3 Y ol
s olae A 5 ()1 L(2012), s aTs sl 5 (2007), wsa)s Dubey s (2005), Essington ¢ JS o
Aol Gl sl s 15 dae Byl e Joal elas Al Jsdae S 55 (8 S IG5 deadial) LgilaS
Lo sl dalide lpay il 5 )l amy S ad) Jaaall aladinly LSl il e a s seall Just Cana i ) sl Cangy

92


mailto:Hazim572000@yahoo.com

Mesopotamia J. of Agric.
Vol. (46) No. (2) 2018

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

ol el i laa
2018 (2) 232l (46) sl

2353 JA e s geall Je o olaall B 508 agaas Uil 5 4 il ae slaal) el B (Ao GelalL daing (52
el de o alas

4350yl g uanl) 3 ga

25 1-cpmnli s Ul 5 A ) 281 50 S Core sampler dad s & 53 73l G i pes A yal) Caiaria
)2 Ja¥s 56 0.065 s sie 0.3 Ganl (1) Jsaadl @l sall cililan] il §loall e / (5 a0 Aailaa 3
5 sle 5 e ola ] i sla) abse e 5i orgf caaniid 38 {52l aly o il e g2 sl e S 5a
oy b (Gl il Ashaie e (i S el Jodlh ABhaie (85 el A5 8 (e (g2 551S el ddan
ey (2008)<Gregorich s Carter 2 33, sl B3Ikl s obaall s 3l A0Sl 5 400 5l [ailadl)
(1992), 05315 Rhoades () sl 436l abeall oo SAR 539 sall 1 kel o and lss day olall
(35 2) Glsal

Nat

cat2 + Mg+2
2

Tab. (1): Co-ordinates of selected locations
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Table (2): Some physical and chemical characteristics for studied soils.

2 1-guad e Tkl O] Tl
Talseen-2 | Talseen-1 Musdah Rashidiya Unit Characteristic
525 125 200 435 Clay
275 150 325 415 Silt
200 725 475 150 gm.kg? Sand
375 250 225 300 Carbonates minerals
1.20 1.10 1.80 1.40 Organic matter
22.0 17.9 18.8 21.0 cmolc. kg CEC
Smictite Smictite Smictite Smictite Dominated minerals
Clayey Slgg:jny Loamy i;g Soil texture
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Table (3): Some chemical characteristics of water used.
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Sulfuric water | Chlorine water Tigris water Rain water Characters & unit
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53.00 12.14 3.77 S04?

2.88 1.04 0.30 SAR

Cs, St Cs, S1 Co, St - Classification
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Table (4): Water quality and soil texture effect on leached sodium for studied soils.
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Figure (1): Relationship between accumulative pore volumes of leaching water and leached
accumulative sodium for studied soils.
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Table (5): Linear slopping and determination coefficient relations for water quality used and
their porositical volumes on sodium leaching for studied soils.

T a5 el ad e sla bl el
Sulfuric water Chlorine water Tigris water Rain water
Rashidiya 45l
y=14.74x + 13.18 y=8.757x + 33.40 y=5.634x + 45.16 y=3.567x + 10.66
R?=0.999 R?=0.975 R?=0.874 R?=0.973
Mustah zUswl)
y=10.03x + 14.29 y=3.629x + 4.697 y=2.157x +6.015 y=2.369x + 5.093
R?=0.990 R?=0.992 R?=0.979 R?=0.982
Talseen- 1-gaudi
y=8.567x + 17.55 y=3.702x + 0.806 y=1.073x + 2.576 y=0.520x + 4.255
R?=0.984 R?=0.998 R?=0. 969 R? =0.965
Talseen- 2-gaudi
y=6.825x + 10.17 y=2.542x + 0.677 y=1.167x + 5.734 y=0.737x + 4.746
R?=0.999 R?=0.970 R%=0.965 R?=0.951
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Figure (2): Relationship between sodium leaching indicator and flow time accordingto 1%
order equation for studied soils.
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Table (6): Coefficient rate values of leached sodium for studied soils.

AR (Aels) a g seall Jut Ao ju Jalza
Na leaching rate coefficient (Hour) by using
S el s cla sy yeiela hall sl Al
Sulfuric water Ch.lorine water Tigris water Rain water Texture

Rashidiya 45l

32 x10°® 33 x10°3 24103 22x10°3 Silty clay
Mustah zUswall

39 x10°3 39 x10°3 31 x10°3 33 x10°3 Loamy
Talseen- 1-gaudi

40 %103 33 x10°3 31 x10°3 25 x 10°® Sandy loam
Talseen- 2-gaudi

37 x10°® 33 x10°3 27 x10°® 24 x10® Clayey
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KINETIC APPROACH OF SODIUM LEACHING IN SOME CALCAREOQUS
SOILS AT NORTHERN IRAQ

H. M. Ahmed M. A. J. Al-Obaidi M. T. S. Khalil
College of Agriculture and Forestry, Mosul University. Iraq
E-mail: Hazim572000@yahoo.com

ABSTRACT

Four undisturbed soil samples were collected differ in their textures representing
Rashidiya, Mustah and Talseen 1&2 locations in Nineveh province / northern of lIraq,
classified within great soil group Calciorthids. Samples were put in soil columns and leached
by using distilled water (rain water), Tigris water, chlorine and sulfuric water to describe
sodium leaching from calcareous soils via kinetic approaches. Results indicated that quantity
of leached sodium up to 30" pore volumes of waters was ranged from 19.93 mmole. liter* for
sandy loam soil by using distilled water to 455.63 mmolc liter for silty clay soil by using
sulfuric water which reflect the role of water ionic strength in sodium leaching from soils.
Leaching curves also referred that sodium was desorbed and leached via two stages. First
rapid stage up to the 10™ pore volumes indicating for of sodium salts solubility role, while
second stage continued up to 30™ pore volumes indicating for the role of ionic exchange.
Mathematical description appeared a high harmony for 1% order equation in sodium leaching
description and determination coefficient values R? were ranged from (0.87 - 0.99), leaching
rates were from (22x 103). Hr? for silty clay soil by using distilled water to (40 x 103). Hr
for sandy loam soil by using sulfuric water referring that sodium desorption and leaching to
soil liquid phase was simple and spontaneous and leaching free energy AG values were
ranged from -2.26 to -1.19 kjole. mole™™.

Keywords: soil columns, Kinetic equations, pore volumes, free energy.
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