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d) jall (ahalial (e.u)a.h.nl\ Jyara gl ) Glda gia (14 )dsxd

du) Al slalia il
SR KVEN TR =@l CaS S dx18 ’
101 90 98 108 1
104 85.6 101 99 2
102 92.5 114 107 3
108 91.1 113 105 4
104 100 110 95 5
102 97.2 112 102 6
98 90.4 101 109 7
104 108 99 104 8
97 89.2 103 100 9
99 102 98 96 10
104 110 98 106 11
92 104 113 108 12
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96 92 113 103 14
91 96 102 101 15
7.044 * L.S.D
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4.367 * L.S.D
* (P<0.05).
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du) ) slalia Sl
=Ll dasl 2 =l IS S dald -
28.2 28.4 37.9 44.5 1
30.1 24.2 38.8 40.6 2
34.8 31.3 55.8 40.2 3
39.5 27.4 42.5 38.7 4
29.7 39.6 41.6 42.3 5
32.7 22.2 44.2 42.8 6
29.1 29.2 441 45.3 7
33.6 42.7 40.0 30.4 8
29.9 253 40.2 41.2 9
30.4 33.2 29.2 39.1 10
28.3 44 .4 394 43.1 11
31.4 34.2 42.2 41.0 12
28.6 49.5 40.8 40.1 13
36.05 28 43.5 40 14
27.3 30.9 41.5 37.6 15

6.183 * L.S.D

31.31b 32.67b 41.44a 40.48a Sldas gial)
3.947 * L.S.D
* (P<0.05).
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12.88 11.89 9.81 11.11 6
10.02 12.34 15.86 10.35 7
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3.459 * L.S.D
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1.185¢. - L.S.D
* (P<0.05).
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4.13 4.32 4.21 5.55 2
4.25 4.50 4.24 4.36 3
6.13 4.41 6.19 4.12 4
4.42 4.47 3.22 4.24 5
5.13 4.55 3.41 4.09 6
4.10 4.36 6.11 4.00 7
5.53 5.54 3.40 4.49 8
4.21 4.33 5.83 4.75 9
4.20 5.87 5.73 3.52 10
4.15 6.23 6.42 4.58 11
5.01 5.32 3.10 4.33 12
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3.31 6.46 4.18 4.37 15

1.772 * L.S.D

469a | 519a | 468a | 458a Silau gia
0.663 £. a. L.S.D
* (P<0.05).
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U L s ll 55 B i) Gdl) O (2022) Y Sl e G 008l #DEY) e gl
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3 gal) .

=B daa) L g.clé)&\éﬁ S dal8 CiraS dualel
24.11 37.17 35.05 22.13 1
22.81 30.43 33.21 30.53 2
23.33 28.08 33.48 21.06 3
27.66 31.32 37.81 23.15 4
24.06 32.81 34.01 26.44 5
25.02 33.21 32.80 20.21 6
21.18 30.98 37.17 20.09 7
28.72 37.31 33.12 27.82 8
26.30 29.91 36.82 31.75 9
27.12 38.48 35.11 18.40 10
23.23 38.72 36.45 28.63 11
29.44 35.21 32.51 32.14 12
26.77 39.95 35.72 33.21 13
32.98 36.95 34.46 32.98 14
20.96 39.18 33.12 31.66 15

7.168 * L.S.D

25.57 b 134.64 2 134.72 a 26.68 b il giall

4.875 * L.S.D

* (P<0.05).
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(P<0.05) (s st 2ic (55 8l 4, 51ma ATV ) s Laa
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40.3 43.0 40.7 38.1 1
39.2 36.5 33.3 38.5 2
38.9 36.3 33.2 39.9 3
40.4 39.2 39.8 39.7 4
36.7 36.3 32.1 36.3 5
39.8 38.2 34.7 36.8 6
40.0 35.3 41.0 38.1 7
39.5 37.2 36.6 35.9 8
35.6 36.3 40.4 38.8 9
39.6 44.1 40.3 35.3 10
38.4 44.7 41.4 38.7 11
39.1 41.4 32.2 41.1 12
37.9 45.05 32.4 44.7 13
43.8 44.6 33.2 44.3 14
33.3 44.5 33.9 37.8 15
5.284 * L.S.D
38.83 ab 140.17 a 136.34 b 38.90 ab il gial)
3.255 * L.S.D
* (P<0.05).

91



Alial) J pana Qg A (%) G 9l e 7-3-4

Gt Cildaw gial 4y 5ine (3508 35a s G (20) dsaadls( 20 <19 <18 €17 @Dl ey i) iy

=l dilaie i Cas ddaiall J peane a8 Al pall Ghlie 5 Al Hall Shlie G (%) Ol

Aali dilaia s ¢(%01.56) &l davs s (21 dan dous Ahaia Ll ¢(%01.57) @les Glaliall il e pan o
(Y1 45) s Lan sias 138 At La JAT5 ((%1.49) & T ey S

(6 S 2ic Ay gine iS5 laliall Jaly cilisal) (s (L.S.D = 0.526 )i sixe (38 il e <y 3
cAsiee e (L.S.D = 0.295 )hlial (s 5 simall (3l dad ilS Laiy «(P<0.05)

& (%) Con sl ol A jal) 3halia 8 4y sine (358 35n 5 ) (20) Jsaall i bl < LT LS

gl o gie Ciinall die (%1.59) &b S dihie B A ol Jaw Cua ddaiall Jpane s

G prpadll wnll il 1385 ((N) caadll e inall vie (%1.17) sl s JiL &)k (F3)
(r=0.99) OM 5N ¢ G5 ki) (17) Gale Jams 5 Cane dals L 4yl dilais

ve (%1.98) &b Cua ddaial) Jpeana a8 Cpag il Auns lef cilas ¢ S 4008 dslaia

aril) oy 138 5 o(N) comdll e Caiall die (%1.18) iy dpd Jib 4 Jlie ((F2) ol Ciial

((r=0.51) KN 0w i se bl cilidle cilasy S fali oliad b il 3lalia il (o seadl
.(r=0.61) OM

v (%1.99) sl Cun Aaial) Jpane Cison B ans i A el Cila (el ))) dakia b
Pl iy Va5 (FA) sadll L Ciial) die (%1.31) il A il Bl ccandl) il
(r= OMs N (i dun 50 A8e Lalii Y1 il Ciyelals ola )l sliad 8 A jall Glalie 45l 3 seadl)
. (r=0.56)EVA g AT ki) 50.88)

e (%1.98) Cialy Cua ddaiall J pana & Gun g il das ef Jas (ol )1 daal da dilaie i
padl) anil) 2D 138 5 ((N) adl) je Caia vie (%1.37) &b Ao JiL LS (F2) i) Canall
) 4 se ClS Ay guzanll 3alally (s 53l A3 o Jan gl 285 ool 3 dead s Aals & Al Hall halie ooyl
(=061
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)ﬁ}.\!} 6:\4}@\ salall ‘L)AS}@‘J’J\ J.m‘.\:j\ JS\)SL;AAJZ\AL.\AM :U}.o.a;).ﬁ C_"\i\]\@u)u;‘i\ (GEETeY
U BV e AdE) ey gall b At e Apla) By 8 e il As e (G (N) sl
(2018 ¢l o) Jmanall a9 g Sl dagal) s alea) gla (el G gaal)

Al o) (3halial Alaial) J puana g (B (%) 9 A e (120 ) g2

bl .

=Bl daa) L S S dal8 Ciras el

1.44 1.50 1.52 1.38 1

1.46 1.31 1.33 1.47 2

1.38 1.55 1.40 1.59 3

1.99 1.42 1.98 1.48 4

1.50 1.34 1.31 1.41 5

1.62 1.49 1.24 1.51 6

1.48 1.45 1.96 1.43 7

1.58 1.97 1.18 1.45 8

1.43 1.46 1.59 1.39 9

1.67 1.35 1.52 1.17 10

1.45 1.93 1.82 1.41 11

1.63 1.53 1.27 1.54 12

1.56 1.99 1.37 1.59 13

1.98 1.41 1.53 1.55 14

1.37 1.95 1.39 1.49 15
0.526 * L.S.D
1.56 a | 1.57a | 1.49a | 1.45a Sl gial)
0.295 §. o L.S.D

* (P<0.05).

rdhaial) Jgana g B (%) sbedll Gl 8 -3-4

&8 (%) sl ol 4y gina (3558 355 (21) Js2alls (20 €19 €18 <17 YDkl (o5 i) iy
i oo ol el s dikie C g Caa Al all Bhalie Gus Al pall hlie L daiadl Jsane Ciga
&5 ¢(%0.362) @y i Janay el )l dahaia Leali ¢(%0.386) et camail) Jana iy shdl) i b (3halial

(%0.271) & S dal8 dakaia 5 ¢(%0.330) il Ja gias CuaaS dikaia
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«3hldl G L.S.D = 0.0883%) 5 «shball Jals (L.S.D = 0.176 *)cs siee (58 Jil dad cualy
(P<0.05) s sie 2ic Ao dy gine 3558 355 ) ady Laa

& osind Auns e Glas G (%) Lsiedl) Ao (8 A gine (358 Caa ¢(21) Jsaal ) 5Ll

o il & lae (F3) dsadl) b gie Caiall die (9%0.391) Cialiy CuaS dslaidd daiall J peane Ciga

daali 8 Al ) Ashie @ Al o padd) @l A3 138 5 ((N) addl e iall e (960.225) <l

& DAl Gy ) s lee o1 = -0.46) Ky P o lle Lalii ) a5 (17) Gale jelal a5 S
yaliall jaliaial

(F2) cradll Cinall xie (%0.341) <l daial) g (8 ) stndll dus e b ¢ S dald dalaie 8
dahie il osadl) sl 204 1385 o(N) Guadll e Caiall die (90.213) il 4 JiL 4 i
CEC P ((r=0.63 )OM.s P (s 4 5 4o Lalii )Y Blaban o pelal LS| S Al oLl 8 Al )
JM\M&MA\&;&&MW&(r:OGZ)

Cuadll Caiall vie (9%0.413) cal daiad)l J pase a4 sdudll B e ool ) dahia &
A 2 gl il 23l 138 5 ((F4) Aypaadd) Wl Caiiall die (960.302) aaly das Jb 45 )lae (F2)
(=l el 8 Ayl dilaie

(%0.439) il s ddaiall J seana casn 8 ) stadll s e cilads (el )l) daal ap dikaie 8 Ll
antill oy 138 5 ((N) sl e Canall vie (940.310) candy A Jil 4 jlie ((F2) caadll Caiall xie
(r=- e Wiy P of clild) Cmagly ool deal apu dals 8 4 ol dadaie (o 51 3 gacadl)
o sindl) 4 5ala (g 2ny 38 s lall i) o ) s Lee <0.63) EC

o Nad Aildall paliall 4 jala g Ashiall 4 gead g 4 geanl) salal) daS ) bl e S S8

G ol 8o 2S5 e Gilaal 3T s i 58 8 ) 3 (P) Lsiedll 8155 o) Cus sl 50aY)
(Kandil ¢Marie, 2017) csall ) G s¥) (e Al
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A Al glalial daiad) cagan B (%) sdeadl) A (21 )J s

ahaliall Sl
=Bl daa) L =@ S dal8 CiraS

0.411 0.398 0.241 0.304 1
0.376 0.357 0.256 0.334 2
0.324 0.329 0.278 0.391 3
0.439 0.332 0.341 0.367 4
0.412 0.302 0.255 0.350 5
0.403 0.382 0.213 0.371 6
0.382 0.379 0.310 0.306 7
0.315 0.403 0.237 0.338 8
0.402 0.359 0.318 0.279 9
0.437 0.331 0.241 0.225 10
0.377 0.392 0.305 0.363 11
0.403 0.337 0.244 0.329 12
0.349 0.413 0.234 0.318 13
0.426 0.321 0.330 0.328 14
0.310 0.397 0.276 0.349 15

0.176 * L.S.D

0.386 a 10362ab  [0.271b 0.330 ab Jirall

0.0883 * L.S.D

* (P<0.05).

rddhaial) Jgana qugan B (%)aspailigal) dps 9-3-4

il Dygine 308 2sns ) (22) Jsaalls (20 <19 €18 <17 )3adl ey @il i)

deal s dalaie i g Caa Al al) (Bl (g Al Hal) (3lalie L daiad) Juala Cagin (%) psanl sl

Caly day el Adhia &5 (%1.108) Cslis dul )l hlie (b o agulisdl s 4 o)
(%60.886) sl Aonsiy S dald Ak 28 ¢(%0.929) iy Ly Cuse€ Ak Lili (%0.952)

«3hlall (o (L.S.D = 0.196%) 5 «shbuall Jaly( L.S.D = 0.3077 *)ssine (3% Jil dad cualy
O poanlis)l ot (8 A8 d5iaa (3558 35ny X e ¢(P<0.05) siue e Usima OV LaadlS;
ehlidl s caluay
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(o poli s A S dilaie Cilas Cas sl ol Bl (8 4 siee (358 Caa 3 ¢(22) Jsaadl (e
iy A JiL LS (F3) 4 seadll Law sie Caiall die (%1.034) cal daw Jef dhinll Jsane s
o€ Lals A A jal) dahaie i o pradl) andill Gl 138 5 ((N) addl jue Caiiall e (90.843)

Rl el 8 Loo(r = -0.56) Kis OM o Addls Bliy) a83e (17)cuaS Gale Jaus
A Blee) ey 3 4 5alal)

iall die (%0.971) il daiall Jusla s 8 asslisll A b o S dal8 dikais 3

e adll il 230 138 5 ((N) adll e Caiall vie (%60.812) iy Aons JAb 43 lia ((F2) el

e Bl ((r=0.61)0OMs K (m ca e bl ) Jas S Aal Ll S A )l ddhaie o 5
) JA aaat W jadi Lea <((r = 0.58 )EVA

Ciiall die (%0.996) il Alaiall Jpane s b sl A el (el dilie i
Gl o grad]) il oy 138 5 ¢(F4) &gl Qa8 Catoall die (%60.911) <oy dns Ji 45 5lie ccaadll
Jall 5 pabiaiol) Aallad (1Kay laa ¢((r = 0.84 ) EVAxe st K basi ) 285 el )l sl &4 jall dddaia

bl Jada

vie (%1.361) sl daiad)l duala s (A asanlisall A e (el daal a dihie 8 L
il iy 138 5 ((N) Guadll e Caiall ie (9%0.985) caly dws Jil Lld (F2) caadll Caiiall
(=N eal apu dals 8 4 Al didaie (o 51 o seadl)
sl sl Galiatal e da glall i v sy Les ¢((F = -0.80) K EC o 4l 483 (20) Gale kil
BaansY) Ailia) oL ddbisal) ciladall aae dagts J seanall Cagin o sali sl 3 55 8 Gaasy 0 ()
s s yaall (alaliall Ll 53 Bl Ailia] aae (g af ML cgalandl dpa gil) 35 % Al ¢y il ) A gyl
) il L S s ddag ) Galaall (e agaalisall ) e saly ) ) ol A s il B ddli) s

(2019 «y5 3T s Kubar) doalad) cigpa 3 4 gaili sl 3 53

96



dad ) glalial ddnind) J guana Gigin (B (Vo) gmalli gl uaad (22) Jg2a

R

=Bl daa) L S8 S dald Curas Jualel
1.040 0.927 0.834 0.987 1
1.120 0.961 0.856 0.964 2
1.111 0.987 0.893 0.985 3
1.361 0.956 0.971 0.886 4
1.054 0.911 0.812 0.892 5
1.053 0.927 0.896 0.882 6
1.155 0.992 0.889 0.956 7
1.223 0.996 0.817 0.991 8
0.999 0.928 0.950 0.899 9
1.121 0.940 0.834 0.843 10
1.110 0.951 0.846 0.891 11
1.054 0.993 0.898 0.943 12
1.009 0.964 0.949 1.034 13
1.229 0.945 0.962 0.943 14
0.985 0.916 0.893 0.845 15
0.3077 * L.S.D
a 1.108 | ab0.952 | b0.886 | ab0.929 il gial)
0.196 * L.S.D
* (P<0.05).

97




il gil) g clalitiuN) -5
Claliiay) 1-5

& Alall Claial gall 8 63 are L (F1)Asadll @ 8l & (el e Glase g JB (63 Sbdlaa 5 et -]
Ciadlacal) Jaka Al glalie o g3

Ay e o) pad (o e W jaad (B B (o) dbdlae B el )l ddhie @y G4 il O el
LOiadlaal) SIS A ol 3lalia

dsaa) ) jan Laa ¢ Aaial) Zpaliil g &y Al Gldia (ary (g & sine balid ) Al 2 a5 Slaa) Juladl jelal3
A padlly il S Cilial) 338

Al 2y paadl) 3 glaliall b el sl g oo saadl daala 5 o ol sad) Juaalall sl 3 G

Shlie o ol e il LAl s ol peadl] SIS m sl 85 8 (GIS) pladiul aala -5
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30 G g de) 3 (glaliall Jiadl aaad (1 (GIS) (0 Ll Adu) &8 Al o pead) andil) i) jA Gaelu-6
e
clpa ) 2-5

a3V (GIS) pladiuly Glusay B (63 ibilas & 4 il &y peadd Gamay Jald i ) aly (a gy -1
L(ahliall bl Al jall ac X3 (3283 & gend da) A

4 gadl) QI3 3hlidl ~3laiul g dal Y Bl (8 o peadd) Jadatl) 200 ol 58 g piay (asn -2
G pal) Aaie Ja) (e b0 bl Eiaad g ¢ Al all shlie 8 duadll pe hlial g AL
3liall Al 5 de 30

gl 5 & g el Jsanall 5 (5l daatinall sbiall Jia (5 AV Jal sall g 49 3l by ety (a2 -3
el el U A8 4y 55 - 3lad Ly hat gom yal Laliall

DA g lia s el 3all s Gaiald) ac (el 4 il & peadd Aleld 4ulSe by 2elé cLily o g -4
A el 5l dagladsl)
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Pedon num:1
Date : 9/11/2024

S dihial o168 ) gal) Cina gl (9 )Gala

Soil series : Kumait100

Soil classification : Torrifluvents

Location : Kumait ,40 km north of Misan province
Longitude: 625716 latitude: 3537542

Elevation: 12 m a.s.|

Topography : level , slope less than 1%

Vegetation : Wheat

Parent material : River alluvium ,lime material

Climate :Semi- Arid

Draiage : well drained
Erosion :slight erosion

Ground water : more than 150 cm
Described by :Dr.Hashim Haneen Kareem.

Horizon | Depth /cm

Description

A, 0-25

Yellowish brown (10YR 5/4,d); loam  blocky structure, hard, plastic and very
sticky, few fine roots, many fine circular pores few stains of decomposed roots,
few spots of calcium carbonates, smooth boundary.

Cui 25-35

Dark brown (10 YR 6/3,d); loam ; blocky; hard (d) friable (m) plastic and slightly
sticky (w); common very fine pores; few roots; accumulation of lime as nodules;
clear smooth boundary .

Ck2 35-55

Light yellowish brown (10 YR 6/4,d); silty loam; strong fine sub angular blocky;
hard (d) friable (m) plastic and slightly sticky (w); common very fine pores; non
roots; accumulation of lime as nodules; clear smooth boundary .

Cis 55-75

Light yellowish brown (10YR 6/4,d); silty loam; strong fine sub angular blocky;
hard(d) friable(m) plastic and slightly sticky(w); common very fine pores; non
roots; accumulation of lime as nodules.

Cua 11075-

Light yellowish brown (10YR 6/4,d); loamy sand; strong fine sub angular blocky;
hard(d) friable(m) plastic and slightly sticky(w); common very fine pores; non
roots; accumulation of lime as nodules.

Cis 110+

Light yellowish brown (10YR 6/4,d); sand; strong fine sub angular blocky;
hard(d) friable(m) plastic and slightly sticky(w); common very fine pores; non
roots; accumulation of lime as nodules.
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Physic- chemical soil properties of pedon(pl)

Particle size Analys
Depth _ Lab. Gypsum | Lime
(ds/m) % % | %
0-25
7.50 4.95 18.8 46 | 35.2 L 0.987 23 7.18 10.34
25-35 7.41 2.52 148 | 46 | 392 L 0508 | 21 | 1132 | 7.08
35-55
7.43 1.88 20.8 52 | 272 SIL 0.374 17 13.30 7.48
55.75 7.42 1.94 18.8 50 | 31.2 SL 0.302 23 7.55 2.81
75-110 7.32 1.56 10.8 34 | 55.2 LS 0.295 19 11.52 8.13
<110 7.91 0.704 12.8 2 85.2 S 0.140 18 5.50 3.8
Depth Cations(meg/L) Anions(meqg/L)
(cm) K" oM
Ca* Mg*? Na™ | Ppm | CI* | SO4% | COs? | HCO;™ baig o8
0-25 28.7 43.42 24 234 | 471 | 47.8 0 1 11
25-35 41.4 41.80 153 | 7.80 | 22.0 | 24.7 0 1 8
35-55 334 19.50 10.7 | 15.8 | 153 | 18.1 0 1 | e
55-75 22.7 16.49 4.3 390 | 10.8 | 14.6 0 1.6 | -
75-110 24 16.00 109 | 11.73 | 8.8 | 143 0 1 |
<110 16 15.16 5 391 | 6.0 6.8 0 06 | 0@ -

125




S dald dhaial o o168 gal) Cuagl) (10 )Gale
Pedon num. :2
Date : 9/11/2024
Soil series : ALKAAL300
Soil classification : Typic Torrifluvents
Location : Kalat Sukkar ,90 km north of Thi gar province
Longitude: 615025 latitude: 3533528
Elevation: 10 m above sea level
Topography : level , slope less than 1%
Vegetation : Wheat and barley
Parent material : River alluvium ,lime material
Climate :Semi- Arid
Draiage : well drained
Erosion :slight erosion
Ground water : more than 150cm
Described by :Dr.Hashim Haneen Kareem

Horizon | Depth / cm | Description

Ap 0-20 Pale brown (10YR 6/3,d); silty loam blocky structure, hard, plastic and
very sticky, few fine roots, many fine circular pores , few nodules of
calcium carbonates, smooth clear boundary.

Cu 20-60 Light yellowish brown (10 YR 6/4,d); loam ; blocky structure; hard (d)
friable (m) plastic and slightly sticky (w); common very fine pores; no
roots; accumulation of lime as nodules; clear smooth boundary .

Ck2 60-80 Pale brown (10 YR 6/3,d); sandy loam; sub angular blocky; hard (d) friable
(m) plastic and slightly sticky (w); common very fine pores; non roots;
accumulation of lime as nodules; clear smooth boundary .

Cxs 80-143 Dark yellowish brown (10YR 6/4,d); sand; sub angular blocky; hard(d)
friable(m) plastic and slightly sticky(w); common very fine pores; non
roots; accumulation of lime as nodules.

Cky 143+ Light yellowish brown (10 YR 6/4,d); sand ; angular blocky; hard (d)
friable (m) plastic and slightly sticky (w); common very fine pores; non
roots; disappear of lime as nodules; clear smooth boundary .
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Physic- chemical soil properties of pedon(p2)

pH Particle size Analys
Depth ECe ) Lab. Gypsum | Lime ESP% SAR
(cm) Clay | Silt | Sand | Texture % %
(ds/m) % % %
0-20
7.13 1.61 6.8 60 33.2 SL 0.483 31 6.16 0.67
20-60 3.79 1.72 20.8 38 41.2 L 0.305 22 3.74 1.25
60-80 6.01 0.443 18.8 32 50.2 L 0.093 21 6.89 1.94
80-143 6.03 0.315 4.8 4 90.2 S 0.059 17 4.10 1.37
<143 556 | 0.960 | 4.8 6 89.2 S 0.072 19 4.22 1.18
Depth Cations(meqg/L K+ Anions(meqg/L) OM
i) ca? |Mg?| Na™ |ppm|cCIt| sO,2 | COs2| HCOs! l-uiS o2
0-20 34.7 25.38 1.6 3 5.1 23.7 0 1 10
20-60 42.7 32.01 2.9 31 | 6.3 14.8 0 0.6 8
60-80 133 [12.49| 23 39 | 38 0 1
80-143 10.6 10.68 1.5 8.7 | 3.0 0 1
<143 253 15.16 1.7 36 | 2.0 0 0.6
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Pedon num. :3
Date : 9/11/2024

Soil series : Alrefae100

S8, ddhial gl s gall Chuagl (11 )gale

Soil classification : Typic Torriorthents

Location : Alrefag,80km north of Thi Qar province
Longitude 623522 latitude 3512992

Elevation: 10 m above sea level

Topography : level , slope less than 1%

Vegetation : Wheat and barley

Parent material : River alluvium ,lime material
Climate :Semi- Arid
Draiage : well drained
Erosion :slight erosion
Ground water : more than 150cm
Described by :Dr.Hashim Haneen Kareem.

Horizon

Depth /cm

Description

Ap

0-15

Brown (10YR 5/3,d); Clay loam, platy structure, hard, plastic and very
sticky, few fine roots, many fine circular pores , few nodules of
calcium carbonates, smooth clear boundary.

Cua

15-50

Light yellowish brown (10 YR 6/4,d); loamy ; blocky structure; hard (d)
friable (m) plastic and slightly sticky (w); common very fine pores; no
roots; accumulation of lime as nodules; clear smooth boundary .

Cko

50-65

Very pale brown (10YR 7/3,d); loam sand; strong fine sub angular
blocky; hard (d) friable (m) plastic and slightly sticky (w); common very
fine pores; non roots; accumulation of lime as nodules; clear smooth
boundary .

<65

Light yellowish brown (10YR 6/4,d); sandy clay loam; strong fine sub
angular blocky; hard(d) friable(m) plastic and slightly sticky(w);
common very fine pores; non roots; accumulation of lime as nodules.
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Physic- chemical soil properties of pedon(p3)

Particle size Analys
Depth Lab. Gypsum | Lime
(cm) H ((i?rf]) Clay | Silt Sand | Texture % % S AR
P % | % %
0-15
6.92 7.21 32.8 40 27.2 CL 1.235 23 16.32 15.02
15-50 7.6 4.62 20.8 34 45.2 L 0.922 20 11.84 19.2
50-65
6.91 4.36 16.8 16 67.2 LS 0.459 23 11.32 20.0
<65 7.14 3.63 24.8 29 53.2 SCL 0.386 19 8.61 16.1
Depth Cations(meqg/L Anions(meq/L)
(cm) K* oM
Ca* Mg** | Na™ | ppm | CI* | SO4% | COs? | HCOs™ ais o8
0-15 38.7 49.49 | 35.3 | 15.61 | 61.6 | 59.9 1
15-50 36 22.71 | 299 | 11.73 | 24.6 | 44.8 0.6
50-65 17.3 2331 | 33.1 | 7.82 | 49.6 | 22.3 1
<65 22.7 20.00 | 29.1 | 3.91 | 35.8 | 429 0.6
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Pedon num. :4
Date : 9/11/2024
Soil series : SaidAhmed100

Soil classification : Typic Torrifluvents

Location : SaidAhmed,30 km south of Maysan province
Longitude 637632 latitude 3511986

Elevation: 13 m a.s.|
Topography : level , slope less than 1%
Vegetation : Wheat and barley

Parent material : River alluvium ,lime material
Climate :Semi- Arid
Draiage : well drained

Erosion :slight erosion

Ground water : more than 150cm
Described by :Dr.Hashim Haneen Kareem.

Horizon

Depth /cm

Description

Ap

0-20

Brown (10YR 5/3,d); loam, blocky structure, hard, plastic and very
sticky, few fine roots, many fine circular pores , few nodules of calcium
carbonates, smooth clear boundary.

20-50

Pale brown (10 YR 6/3,d); clay loam ; blocky structure; hard (d) friable
(m) plastic and slightly sticky (w); common very fine pores; no roots;
accumulation of lime as nodules; clear smooth boundary .

Cr2

50-90

Pale brown (10 YR 6/3,d); sandy clay loam; sub angular blocky; hard (d)
friable (m) plastic and slightly sticky (w); common very fine pores; non
roots; accumulation of lime as nodules; clear smooth boundary .

Cis

<90

Light yellowish brown (10YR 6/3,d); clay loam; sub angular blocky;
hard(d) friable(m) plastic and slightly sticky(w); common very fine
pores; non roots; accumulation of lime as nodules.
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Physic- chemical soil properties of pedon(P4)

Particle size Analys
Depth ) Ll Gypsum Lime
(cm) oH ECe Clay | Silt Sand | Textur % % ESP SAR
(ds/m) % % %

0-20

7.17 449 | 268 | 28 | 452 L 1.057 26 24 7.14
20-50

7.48 233 | 368 | 34 | 292 | CL 0.827 22 17.61 6.77
50-90

7.40 236 | 308 | 22 | 472 | SCL | 0544 21 5.11 12.77
<90 7.53 273 | 325| 30 | 375 | CL 0.523 24 4.29 3.35

Cations(meq/L Anions(meq/L)
Depth
(cm) K* oM
+2 1- 2 s

e Mg™ | Na®t | PP | crt | so,? | cos? | HCOs™ P8
0-20

42.7 43.60 | 15.8 | 3.91 | 36.6 | 51.2 | 0 0.6 10
20-50 18.7 22.47 | 107 117°3 56 | 159 | 0 1 9
50-90 133 1823 | 183 | 3.90 | 13.8 | 244 | o 0.6
<90 17.3 1957 | 11.8 | 3.33 | 226 | 253 | 0 0.6
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(o gadll anlil) b daddiciall 4 1 Gailad

(e padl) i) (Tl pH EC CEC ESP N P K | CaCO; | OM | ;.
a0 % | e | e Dsm? | S5 % "5 pia ais o
LN
F4 25.45 da ja 7.5 2.4 20.01 10.31 37.8 104 | 160 315 15.91 1
F4 25.00 | dsaiedaihadi @ 7.3 5.0 25.01 11.05 25.3 12 200 280 10.66 2
F3 43.63 4o e 7.5 3.8 26.00 10.81 36.6 152 | 165 240 15.41 3
F4 27.24 LI 7.4 3.6 19.0 11.31 28.7 | 10.01 | 220 220 12.11 4
F4 20.36 FINEN 7.8 2.1 19.0 6.27 26.5 10 200 300 11.01 5
F4 29 4 e 7.8 1.8 17.0 3.20 38.7 145 | 172 290 16.19 6
F4 27.90 4o a duada 4l 7.9 3.2 17.11 4.54 33.4 13.1 | 170 250 14.91 7
F4 20.66 4aa je Aainha Agla 7.7 6.1 18.13 13.12 31.2 122 | 150 300 13.12 8
F4 25.83 4o a daha 43l 7.9 1.98 13.5 8.26 36.1 13.1 | 181 320 15.21 9
N 16.07 4aa e iaha Agla 7.2 2.5 15.0 7.31 282 | 15.11 | 183 290 11.86 10
F4 26.02 4o e dada 43l 7.4 1.2 13.5 10.33 29.01 126 | 176 290 12.19 11
F3 40.10 FIREN 7.8 4.1 16 9.61 32.8 13 180 240 13.80 12
F3 40.26 FIREN 7.6 2.3 14 12.07 335 | 1321 ] 169 220 14.11 13
F3 41.55 LN 7.5 3.9 22.70 8.37 283 | 14.13 | 165 300 11.91 14
F4 29.08 FINEN 7.6 4.6 15.5 11.13 2525 | 125 | 190 290 10.61 15
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e padl) andil) A daadicial) 4l pailad

(i) apl) (T) damat pH EC | CEC | ESP N P K | CaCOs | OM | .
a0 % | e | e Dsmt | 825 | o 153 aila PET S
PLLSTNN

F3 42.07 Loy e Ay £ 7.8 27 | 2520 | 558 [3839 ] 19 | 160 | 280 | 15.29 1
F4 27.48 Laue 7.9 2.6 | 1891 | 10.10 | 3870 | 16 | 212 | 240 | 16.33 2
F4 22.90 - 7.5 5.3 251 | 14.56 | 39.01 | 18.02 | 140 | 300 | 16.01 3
F2 61.34 L g 7.2 27 | 2011 | 1331 | 3234 | 183 | 180 | 250 | 14.61 4
N 17.81 Lo g 7.6 2.2 168 | 630 |3371] 132 | 118 | 310 | 14.19 5
N 11.31 L e oy £ 7.6 22 | 1217 | 435 | 31.26 | 102 | 140 | 310 | 13.18 6
F2 60.90 Laue 7.1 2.9 26.2 814 | 375 | 19.0 | 220 | 245 | 16.19 7
N 14.25 e 7.8 45 | 1961 | 692 | 27.87| 132 | 142 | 310 | 11.71 8
F3 56.09 L e 7.3 3.4 256 | 952 | 31.24 | 18.6 | 178 | 250 | 14.13 9
F3 40.40 - 7.8 31 | 29.80 | 508 | 45.62 | 13.1 | 164 | 280 | 1918 | 10
F2 61.83 L g 7.2 2.6 275 | 9.64 | 3252 194 | 182 | 245 | 1431 | 11
N 12.31 FIg 7.6 39 | 1926 | 14.63 | 30.60 | 153 | 106 | 290 | 13.28 | 12
F4 34 FIg 7.3 3.1 167 | 1223 | 46.88 | 1212 | 236 | 220 | 1921 | 13
F3 50.48 L e Ay £ 7.6 31 | 2151 | 842 | 2812 191 | 160 | 230 | 1518 | 14
F4 32.72 e 7.9 2.6 | 2730 | 5.69 | 3544 | 173 | 160 | 260 | 14.90 | 15
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e padl) andil) A daadicial) 4l pailad

(2 gadl) i) (T) 4l pH EC CEC ESP N P K |CaCOs| OM | ;. .,
a0 % | e | e Dsmt | 2 % 153 aila b5
FLLYTN
F3 40.26 Lagjedoiy £ 7.1 3.7 27.11 14.43 40.2 | 18.1 | 128 250 16.91 1
F4 25.13 Ao e Aol £ 7.31 4.0 25.11 10.25 328 | 15.6 | 110 300 13.80 2
F3 50.40 4o e dady £ 7.5 3.6 24.81 10.31 412 | 19.2 | 185 240 14.86 3
F4 24.43 Ao e Aoy £ 7.1 5.0 23.10 9.64 258 | 18.0 | 142 260 10.81 4
F4 23.90 Aoy e Aol £ 7.1 6.5 21.39 8.11 35,5 | 13.01 | 100 300 14.80 5
F4 30.5 dia e 7.2 3.6 25.81 9.55 342 | 12.0 | 102 230 14.13 6
F4 19.55 Aoy e Aol £ 7.2 2.8 27.19 11.85 24.1 109 | 124 290 10.06 7
F2 61.28 A e dudy £ 7.6 3.5 25.91 10.96 30.6 19.3 | 186 250 15.15 8
F4 20.36 Lauje daiy £ 7.1 3.2 23.19 13.10 29.7 | 183 | 130 300 12.16 9
F4 29.08 4320 5a 7.35 2.3 22.20 11.50 314 | 17.1 | 160 310 13.26 10
F2 62.34 Aoy e Aol £ 7.2 3.3 26.81 8.12 39.2 | 205 | 192 240 15.61 11
F3 40.39 Laje daiy £ 7.1 5.0 26.39 9.62 44.4 | 14.01 | 146 300 16.18 12
F2 62.00 4o e dudy £ 7.6 3.9 28.19 10.16 354 | 19.15 | 204 250 15.26 13
F4 22.77 4Luy 2 7.1 3.6 23.75 14.29 369 | 13.1 | 152 280 15.51 14
F2 62.01 LI 7.33 3.7 29.86 13.13 36 19.2 | 198 250 14.18 15
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(e padl) andil) A daadicial) 4 ) pailad

(st i) aitl (T) Aol pH EC | CEC | ESP N P K Cafo OM | ;..
) % | e | e Dsm’* 1‘.3’}““ % ads aila adg a2
prsii,
F4 35.13 4o e dgiph 7.1 4.8 25.2 8.67 3521 | 19.2 | 100 220 14.81 1
F4 23.46 Laje doiy £ 7.01 | 3.81 26.13 1252 | 28.01 | 14.6 | 146 180 11.77 2
F4 22.49 4o e dgiph 7.09 2.4 28.22 11.33 | 33.55 | 21.3 | 210 230 14.01 3
F2 62.00 Lase b Ay £ 7.1 3.8 29.71 9.43 30.18 | 19.1 | 161 240 14.11 4
F4 36.16 daa s i Ay £ 7.1 4.4 25.1 10.51 | 35.13 | 19.6 | 108 270 15.41 5
F3 40.23 LI 7.03 34 23.04 9.13 |36.01 14.2 | 164 250 15.11 6
F4 27.48 2 je 7.1 5.0 17.85 1034 | 3922 | 152 | 136 220 16.81 7
F3 56.09 LI 7.7 2.6 29.13 8.54 4351 | 20.6 | 170 210 18.79 8
F4 35.13 doa e Ak 7.1 4.4 29.13 8.16 | 30.54 | 15.01 | 156 210 12.88 9
F3 56.09 A e Aol £ 7.1 3.2 25.81 6.31 3215 | 152 | 193 230 14.11 10
F4 23.42 Ao je dpbih 7.1 4.4 29.12 7.72 30.06 | 12.4 | 196 300 12.98 11
F3 44.87 4o e Lih 7.3 2.2 25.90 9.10 31.70 | 21.3 | 210 210 13.13 12
F3 53.55 Ao je ik 7.1 4.0 31.12 8.67 4533 | 12.11 | 138 200 19.66 13
F2 61.00 4 e Lih 7.1 2.9 27.86 8.93 35.52 | 21.13 | 190 210 14.86 14
N 17.00 Ao je dpiih 7.1 6.3 29.18 4.89 28.11 | 12.0 | 100 180 11.89 15
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EVA |pH |[EC|CEC|ESP| N | P | K |CaCOj3| OM | &l saiall
- oM
- -0.07 | CaCOs
_ | 024 | -056 K
*
| -] 006 | 028 =)
0.46
*
_ o028 - | 004 | 099 N
0.56 x*
*
- |- - - 007 [-023| ESpP
0.20 | 0.37 | 0.02
_ 030 | - [ - Joo7r| -007 [-007| CEC
0.06 | 0.02
- |oar=Togsx| - | - [ - | 012 [-032| EC
0.34 | 0.04 | 0.06
_ |[-009| 030 | -049 [047| - | - 007 [047*[  pH
NS * | * 006|023
_ 013|010 027 | 006 [020]038| - | -052* | 029 | EVA
0.25

(Ssra pe, * (P<0.05)
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S 4B A8hatal A8bA ) yiial) G (Correlation coefficient-r) Bl ¥ Jualaa (18) @ale

EVA|pH |[EC|CEC|ESP| N | P | K |CaCO3 | OM | @l yial)

- | om
- |50 | caco,
- -0.81 ** 0.61 K
-
- 1020 -0.47 * -0.04 P
- - 0.51 -0.24 0.92 N

019 | * **

003 028|010 -027 | 008 | ESP

017 [022]063[019| -029 | 028 | CEC

**

- 0.08 |051* - 1009 - 0.27 -0.08 EC
0.04 0.25

- 0.02 | -004 | -047 |0.03| - - 0.40 -0.06 pH
* 0.31 | 0.40

-0.61 | -0.26 | 0.63** | 0.07 | 0.06 | 0.72 | 0.58 | -0.71** 0.27 EVA

** ** *

(Ssia pE. ¢ *¥* (P<0.01) * (P<0.05)
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EVA|pH |[EC|CEC|ESP| N | P | K |CaCO3 | OM | @l yial)

- OM
- -0.29 CaC03
- -0.48 * 0.27 K
- 1073 -0.41 0.24 P
*k
_ 1017 ]0.24 -0.23 0.88 N

**

- | - |oo02[004| o008 |002| ESP
0.07

_ | 018 [024|023[048| -052* | 023 | CEC

- -0.26 | -048 | 0.22 | - - 0.12 0.19 EC
* 0.20 | 0.32

- -031| 033 -0.12 - 1048 | 0.65 -0.35 0.14 pH
002 | * **

0.65 | -0.12 | 0.66** | -0.15 | 047 | 0.69 | 0.84 | -0.66** |0.53* | EVA

** * ** **

(Ssia pE. ¢ *¥* (P<0.01) * (P<0.05)
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EVA|PH|EC|CEC|ESP| N | P | K |CaCO;3| OM | @l yial)

- oM
- 007 | CaCO;
] 023 | -011 K
_ o3t 002 | 009 P
_ o] - 006 | 098 N

0.09 **

_ |010[038010| 003 | 008 | ESP

- -0.31 - - 0.16 -0.10 -0.04 CEC
0.08 | 0.03

- -0.11 | -0.36 - - -
0.21 | 0.63 | 0.80

** **

-0.06 -0.18 EC

- - 0.19 -0.13 | 0.47 | 0.40 | 0.20 -0.12 0.47* PH
0.39 *

- 0.35 0.24 -0.11 | 0.42 | 0.37 | 0.28 -0.02 050* | EVA

0.52

(G5me e« ** (P<0.01) * (P<0.05)
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Abstract

A study was conducted to evaluate the soil fertility for selected soils in Thi-Qar and
Maysan Governorates. Two sites were selected from each governorate. From Dhi Qar
governorate, an area was selected in Qalat Sukkar district, located north of the
governorate between longitudes (46° 13" 45" - 46° 12’ 55") E and latitudes (31° 56’ 25" -
31° 55" 50”) N, at a distance of (102) kilometers northeast of the center of Dhi Qar
governorate. The other study area was an area in Al-Rifai district, located north of the
governorate between longitudes (46° 17" 25" - 46° 18’ 50") E and latitudes (31° 45" 10" -
31° 44" 25") N, at a distance of (81) kilometers northeast of the center of Dhi Qar
governorate. In Maysan Governorate, the Kumit area was chosen, located in the north of
the governorate between longitudes (46° 20" 40” - 46° 19" 45") E and latitudes (31° 58’
10" - 31° 57" 40") N, and it is (71) kilometers away from the center of Maysan
Governorate, northwest of the governorate. The second study area is located in the
Sayyid Ahmad al-Rifai area, located in the south of Maysan Governorate, between
longitudes (46° 27" 35" - 46° 26’ 55") E and latitudes (31° 44’ 35" - 31° 44’ 35") N, and it
Is (60) kilometers away from the center of Maysan Governorate, northwest of the

governorate.

Most of the study areas were planted with wheat (Abaa 99) for the year 2024. Fertilizers
were added according to the agricultural recommendations agreed upon by the farmers,
I.e. equally for all study areas. Samples were taken during the flowering stage in order to
conduct the analyses required by the experiment. GIS technology was used to predict
fertility parameters for the purpose of producing a fertility map for each of the study
areas based on the fertility assessment. The standard multiplication method was used for
the characteristics included in the fertility assessment, including (soil reaction (pH),

Electrical conductivity (EC), soil texture, cation exchange capacity (CEC), calcium

a



carbonate (CaCQO3), exchangeable sodium ratio (ESP), organic matter (O.M), nitrogen,
phosphorus and potassium (NPK). The fertility map was linked to the wheat crop
productivity for each of the selected study areas according to a specialized database for

soil characteristics with little cost and effort.
The study concluded that:

e Through a fertility assessment of the soils in the study areas, four different classes
were found (fertile F2, medium-fertility F3, low-fertility F4, and infertile N).
However, the very fertile F1 class did not appear in all study areas.

e The fertile F2 class did not appear in the Kumait area due to its predominant loamy
clayey sand texture, which reduces its ability to retain important nutrients.

e The percentage of fertile F2 class in the Qalaat Sukkar area reached 13%, in Al-
Rifai area it reached 15%, and in Sayyid Ahmed Al-Rifai area it reached 10%. This
class is characterized by a loamy silt texture, a neutral soil pH, low salinity (EC),
low exchangeable sodium (ESP), good organic matter (O.M) content, good
calcium carbonate (CaCOs), high cation exchange capacity (CEC), and good NPK.

e The medium-fertility class (F3) reached 20% in Kumait, 27% in Qalaat Sukkar,
45% in Al-Rifai, and 51% in Sayed Ahmed Al-Rifai. This class is characterized by
a loamy and loamy silt texture, a neutral soil pH, low salinity (EC), low
exchangeable sodium (ESP), medium organic matter (O.M), neutral calcium
carbonate (CaCQOgz), medium cation exchange capacity (CEC), and good NPK.

e The low-fertility class (F4) reached 78% in Kumait, 27% in Qalaat Sukkar, 40% in
Al-Rifai, and 73% in Sayed Ahmed Al-Rifai. This class is characterized by its silty
loam  texture, neutral soil pH, slightly high salinity (EC), slightly high
exchangeable sodium (ESP), low organic matter (O.M.), neutral calcium carbonate

(CaCO3), medium cation exchange capacity (CEC), and medium NPK content.

b



e The infertile class (N) reached 2% in Kumait, 7% in Qalaat Sukkar, and 2% in
Sayed Ahmed Al-Rifai. This class did not appear in Al-Rifai.

e Al-Rifai area outperformed the other locations in the fertility assessment and,
consequently, outperformed the other areas in the main growth indicators,
biological yield, grain yield, and harvest index.

e The fertile soil type F2 outperformed all the study areas in which it appeared in
growth indicators, yield, and its components, such as crop height, leaf area,
biological yield, grain yield, thousand-grain weight, harvest index, and NPK ratios,

compared to the other varieties.
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