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The soil properties in Tikrit and Al-Alam districts were
studied using Geographic Information Systems (GIS)
techniques. They are located within the boundaries of
Salah al-Din Governorate, and naturally within the
undulating area and the alluvial plain, and occupied an
area of (2567.45/km2). Astronomically, they are
located at longitude 43°7'6.53"E east to longitude
44°6'16.87"E east, and from latitude 34°26'30.06"N
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Keywords: north to latitude 35°4'26.94"N north. The study aims to
Physical study the soil properties in the study area through soil
Chemical analysis. To achieve this, soil samples were collected
soil texture and a chemical and physical analysis of their physical
boundaries properties was conducted. The color is affected by the
soil thickness type of minerals and organic matter, and the texture

depends on the size of the particles (sand, clay, silt).
Density expresses the weight relative to the volume,
and affects the soil's ability to retain water and the
soil's ability to allow water and air to pass through. As
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dadly ) Al la S s 2M.S.b.k | 7.5YR7/4 |7.5YR7/4| 12-24 By
daualy ylasd) o e 2M.S.b.k | 7.5YR6/6 | 7.5YR7/6| 24-56 C1
daualy ylasd) o e 2M.S.b.k | 7.5YR4/6 | 7.5YR5/6| 56-82 C2
A laad) POEN 2M.S.b.k | 7.5YR5/6 | 7.5YR6/6| 82-112 C3
pla laa il 2M.S.b.k | 7.5YR4/4 |7.5YR4/6| 112+ C4
P2
dalia lasil U B IM.S.b.k | 7.5YR4/4 | 7.5YR7/3| 0-20 Al
Lplda lasd) oha 38 il 1C.S.b.k | 7.5YR4/6 | 7.5YR7/3| 20-41 By
daual g sl A la 2M.S.b.k | 7.5YR6/6 | 7.5YR7/6| 41-64 C1
daual g slasd) R e IM.S.b.k | 7.5YR4/6 | 7.5YR5/6| 41-64 C2
(A laad) pla i il IM.S.b.k | 7.5YR5/6 | 7.5YR6/6| 64-95 C3
(A laad) pla la ila 2M.S.b.k | 7.5YR4/4 |7.5YR4/6| 95-120 C4
pla Bl 2M.S.b.k | 7.5YR4/4 |7.5YR7/6| 120+ Cs5
P3
dialia ) oL W Cla 2M.S.b.k | 7.5YR4/4 |7.5YR7/3| 0-22 Al
dialda jlaa) R B s 1C.S.b.k | 7.5YR4/6 | 7.5YR7/6| 22-42 By
dalia lasil o cla IM.S.b.k | 7.5YR6/6 |7.5YR7/4| 42-60 C1
daal g lad) R a 2M.S.b.k | 7.5YR4/6 | 7.5YR5/6| 42-60 C2
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daual g laad) pla B e 1V,C.S.b.k | 7.5YR4/6 |7.5YR6/6| 44-65 C2
0 laad) ala B s 1V,C.S.b.k | 7.5YR5/6 |7.5YR7/4| 65-84 C3
8 laad) ala W 1V,C.S.b.k | 7.5YR4/4 |7.5YR6/6| 84-102 C4
ala i e 1V,C.S.b.k | 7.5YR4/4 |7.5YR5/6| 102+ Cs
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daual g laad) R B e 2M.S.b.k | 7.5YR5/6 |7.5YR7/4| 20-35 By
daual g laad) R B e 2M.S.b.k | 7.5YR6/6 |7.5YR7/6| 35-48 C1
daual g ylasd) R B 2M.S.b.k | 7.5YR4/6 |7.5YR5/6| 48-70 C2
8 laad) pla ha 1V,C.S.b.k | 7.5YR5/6 |7.5YR6/6| 70-91 C3
8 Jlaad) ala ha 1V,C.S.b.k | 7.5YR4/4 |7.5YR4/6| 91-110 C4
ala s e 1V,C.S.b.k | 7.5YR4/4 |7.5YR6/6| 110+ Cs
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dialda as) ) B o 2M.S.b.k | 7.5YR4/4 |7.5YR7/6| 0-19 Al
daal g laad) =N Sl s 2M.S.b.k | 7.5YR5/6 |7.5YR7/4| 19-35 By
daual g laad) S S8 Cla 2M.S.b.k | 7.5YR6/6 |7.5YR7/6| 35-50 C1
daal g laad) pa il 1V,C.S.b.k| 7.5YR4/6 |7.5YR5/6| 50-64 C2
2N sl pa la 1V,C.S.b.k| 7.5YR5/6 |7.5YR6/6| 64-88 C3
(A laa) PSS mela | 1V,C.S.bk| 7.5YR4/4 |7.5YR4/6| 88-110 C4

PSS mela  |1V,C.S.bk| 7.5YR6/4 |7.5YR7/4| 110+ C5

SV il (385 Anytae cOlaall, slully Al sl acd jiie, K dada , Aol A0S aad)
Sbk= subangular blocky, bk= angular blocky, Gr=-granular, s.h=.2024_3 ,eil _2 il

Slightly hard ,s= soft, fir= firm, fr= Friable, v.fr= Very friable p.= coarse = Plentiful coarse
f= coarse, few= coarse f= medium =few medium, p.medium= plentiful medium 1=weak
2=moderate 3=strong
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L) <59 Ta 5l clligd) CEC | o 8”’ = EC | pH |
t ] =l
s04] CL [HCO: (o [Na yott [eut 2 S| © 3
O
L T e as.m
) 1-#5

10.09] 7.00 | 1.50 | 1.08[2.76] 530 |9.45| 11.17 | 13.44 |277.43] 13.00 | 1.56 | 8.05 | Ap | Pl
14.34] 1.80 | 1.20 | 0.68 255 5.12 |8.99| 9.63 | 14.47 |313.81| 1050 | 1.18 | 7.45 | C1
13.42] 2.80 | 1.20 | 0.55(1.94] 5.07 |9.86] 9.90 | 25.16 |31536| 2.40 | 128 | 7.29 | C2
16.22] 040 | 1.50 | 0.29 223 5.39 |10.21] 10.00 | 20.32 |318.36| 1.40 | 1.31 | 7.57 | C3
13.52) 3.00 1.35 | 0.65|2.37| 5.22 |9.63| 10.18 | 18.35 |306.24 | 6.83 133 | 7.59
17.21] 2.60 | 1.00 | 1.36 |3.38] 5.62 |10.45 8.01 | 41.97 |213.76| 10.10 | 2.56 | 7.84 | Al | P2
19.26] 1.20 | 1.00 | 0.90 [3.08] 6.28 |11.20] 7.68 | 38.87 |140.99| 7.10 | 2.36 | 7.47 | C1
13.42] 600 | 1.00 | 0.77[3.11] 5.00 |11.54] 8.03 | 34.40 |143.99| 1.70 | 225 | 741 | C2
10.51] 2.00 | 0.80 | 0.68 318 3.63 |5.82| 8.03 | 56.12 |181.92] 1.10 | 215 | 7.33 | C3
15.10] 295 | 0.95 |0.93[3.19] 5.3 |9.75| 7.94 | 42.84 |17017| 5.00 | 2.33 | 751
11.54) 140 | 220 |1.24[359] 3.81 |650| 9.79 | 38.60 |327.46| 1250 | 2.69 | 8.18 | Ap | P3
944| 160 | 1.10 | 057 2.61] 336 |5.60] 9.79 | 39.29 |281.98| 640 | 242 | 7.85 | CI
13.04] 0.80 | 1.00 | 0.23[3.78] 4.11 |6.72] 9.10 | 4032 |277.43| 2.80 | 2.64 | .72 | C2
14.04] 040 | 1.50 | 0.25[3.08] 4.77 |7.84] 899 | 51.01 |191.02| 1.40 | 251 | 7.54 | C3
1152] 1.05 | 145 |0.57[327] 401 |6.67| 942 | 42.31 |269.47| 578 | 2.57 | 7.82
572 | 12.60 [1.60] 246 [3.72] 441 [9.33] 1445 | 344 [336.55] 20.70 | 9.90 [ 7.65 | Al
532 | 11.00 | 1.20] 2.45 |3.89] 4.24 |6.94| 12.31 | 413 |286.52| 10.00 | 4.77 | 7.83 | CI P4
3.09 | 14.00 [1.00] 1.15 [4.03] 472 [819] 12.84 | 6.88 |304.72] 930 | 3.46 | 7.83 | C2
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9.99 | 7.00 |1.10)| 0.61 |[3.47| 493 [9.08| 11.77 | 344 [281.98| 8.00 | 552 | 7.26 C3
352 | 14.80 | 1.20| 0.69 |3.13| 5.73 [9.97| 11.77 | 4.82 [245.59| 6.20 | 3.07 | 7.64 C4
532 | 11.88 | 1.22| 147 |3.65| 4.81 [8.70| 12.63 | 4.54 [291.07| 10.84 | 534 | 7.64
736 | 12.40 |1.20| 1.03 |4.26] 5.56 |10.11] 19.10 | 4.13 [295.62| 20.20 | 0.61 | 8.14 Ap
639 | 11.20 | 1.00| 0.51 [3.61] 542 |9.05| 10.17 | 4.82 [27743| 9.90 | 0.78 | 8.10 C1 .
535 | 12.80 |1.50| 0.43 |1.05] 6.60 |11.57| 8.56 516 [259.24| 9.70 | 2.65 | 7.46 C2
6.83 | 12.00 | 1.30] 0.31 [1.09] 6.40 |12.33] 10.63 | 5.16 [268.33| 6.20 | 1.99 | 7.61 C3
19.66 | 1.00 |1.30] 0.26 |1.16] 7.10 [13.44] 9.10 6.54 1236.50| 3.80 | 0.73 | 7.73 C4
9.2 | 9.88 |1.26| 0.51 [2.23| 6.22 |11.30] 11.51 516 [267.42| 9.96 | 135 | 7.81
748 | 12.00 | 1.10| 1.81 [1.23] 291 |14.63] 13.91 516 [254.69| 14.80 | 4.02 | 7.98 Al
149 | 18.00 |1.30| 1.09 [1.09| 3.37 [15.24| 13.38 | 585 |272.88| 4.10 | 355 | 7.75 C1 P6
374 | 18.00 | 1.70| 0.60 |1.12| 4.54 [17.18 12.84 | 344 [286.52| 2.40 | 3.83 | 7.55 C2
10.23 | 15.00 | 1.40| 0.34 |1.16] 544 [19.69| 13.38 6.54 (259.24| 280 | 5.68 | 7.49 C3
13.05| 640 [1.00| 0.36 |1.82| 6.62 [11.65] 10.17 | 7.91 [195.56| 1.70 | 3.59 | 7.64 C4
853 | 13.88 | 1.30)| 0.84 |1.28] 4.58 [15.68| 12.74 | 5.78 |253.78| 5.16 | 4.13 | 7.68
SVl 385 dyiae A, slaally Ll asle pud i, Cu S daals , Aol AIS: jaadl)
20243 yeial 2 sl
Sbk= subangular blocky, bk= angular blocky, Gr=-granular, s.h= Slightly hard ,s= soft
, fir= firm, fr= Friable, v.fr= Very friable p.= coarse = Plentiful coarse f= coarse, few=
coarse f= medium =few medium, p.medium= plentiful medium 1=weak 2=moderate
3=strong
CuySoplad B i aligand Al (ailadl (4) Jse
A @l ey
T i = — CEC e EC pH
Allaad) <l g1 Asa gall il NI E S = &
~ Q j:
CL- | HCO;5 | +| Na" |\, +H ~ ++ < & = 3
S04~ K| N Mg | Ca 2 E
@)
R TR Jsa i a3 o dS.m"!
. 1_?55
17 | 1.35 3.8 (0.24/2.24| 3 16 9 40 146 7 254 | 7.85 | Al P1
18.06| 1.4 28 1024/ 23| 4 16 9 225 74 4 246 | 7.8 |Byk
18.06/ 0.5 2.6 |0.23]2.33| 2 17 8.5 462 74 1 218 | 7.8 Cly
18.22| 0.42 2.5  |0.24{2.23| 2 15 8 440 72 Nil 2.05 | 7.86 | C2y
17.27| 0.35 3 0.15(2.53| 2 14 8 425 70 Nil 23 | 7.84 | C3y
174 | 0.2 24 |0.14/2.45| 3 14 7 480 21 Nil 2.22 | 7.88 | C4y
17.66| 0.70 | 2.85 [0.20/2.34| 2.66 |15.33| 8.25 352 76.16 P 2.29 | 10.45
18.44| 3.45 3.2 0.22.88] 5 17 10.5 100 146 9 4.8 7.9 AP
17.18| 6.65 24 |0.15/2.03| 4 18 9 250 109 8 4.6 785 | ByK| P2
17.01| 3.75 32 (0.23] 2 4 18 8 465 84 5 24 | 785 | Cly
17.18| 3.8 21  |0.24/2.83| 2 17 8 400 68 2 2.18 | 7.85 | C2y
16.41| 1.26 23 |0.22{2.11 2 15 07.0 350 66 0.7 2.5 7.8 C3y
17.71| 1.4 2 0.18{2.96| 2 15 7.5 580 63 Nil 26 | 775 | C4y
17.8 | 1.75 2 0.16/2.81| 2 15 6 410 20 Nil | 236 | 7.75 | C5y
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17.39| 3.15 245 (0.19{2.51| 3 |16.42 8 365 79.42 | 3.52 | 3.06 | 7.82
18.44| 1.47 3.60.21) 2.8 | 5 16 11 130 146 10 489 | 7.9 AP P3
20.33| 1.76 3.2 10.212.89| 6 16 9 240 70 8 424 | 785 | Byk
21.76| 0.35 3 0.27/12.22| 4 17 8.5 473 63 6 321 | 7.8 | Cly
22.8 | 0.56 2.5 10.24/195, 3 18 9 430 59 2 22 | 775 | C2y
21.14| 0.5 25 10.22{2.62| 3 17 | 09.0 370 60 0.5 271 | 775 | C3y
21.98| 24 2 0.16/2.23| 3 17 8.7 620 62 Nil 274 | 7.7 | C4y
17 | 2.25 1.6 |0.14/2.11] 3 16 6 360 20 Nil 29 | 7.65 | CSy
20.49| 1.32 2.62 0.20/2.40| 3.85 |16.71| 8.74 | 374.71 | 68.57 | 3.78 | 3.27 | 1.77
16.5| 1.26 3.5 02211 3 | 15 9 50 160 7 2,62 | 799 | Al
19.2| 14 3.2 02182 5| 16 8 370 102 5 271 | 798  ByK| P4
19.6 | 0.35 200 (0.18/1.94| 5 | 15 8 500 100 1 32 | 795 | Cly
19.4 | 0.07 2 0.36/2.37| 4 | 16 8 480 60 0.5 2.7 79 | C2y
19.4 | 0.17 2 02239 5| 15 7 520 57 Nil 25 | 7.85 | C3y
198 14 1.9 10.21{2.49| 3 | 17 6 500 25 Nil 2.7 | 7.85 | C4y
19 | 1.2 1.8 10.22{ 22 | 3 | 15 5 380 21 Nil 25 | 7.85 | CSy
18.98| 0.83 | 30.62 |0.222.18| 4 |15.57| 7.28 400 75 192 | 2.70 | 791
18.8 | 3.65 3.8/0.22{2.13 | 6 | 15 14 920 144 13 3.2 81 | AP
20.8 | 3.15 3 0.31/2.06| 4 | 18 11 250 104 11 34 | 799 ByK e
21.8| 1.75 26 1032187 4 | 19 9 380 93 9 3.2 79 | Cly
227 2.3 24 0.2112.29| 3 | 19 7 750 77 6 3.2 | 7.85 | C2y
22.8| 1.75 2 0.25/2.66 | 3 | 19 7 600 72 2 3 7.84 | C3y
23 | 245 2 031251 3 | 40 6 400 17 0.3 29 | 785 | C4y
21 | 2.38 2 0.18/1.96 | 3 | 40 5 380 15 Nil 25 | 7.81 | CSy
21.55| 2.49 2.54 |0.25) 2.21 (3.71(24.28| 8.42 | 407.14 | 74.57 5.9 3.05 | 7.90
18 | 3.34 2.7 10.29/196| 6 | 15 15 70 155 12 3 81 | AP
18 | 1.75 2.7 10.2112.03| 4 | 16 11 150 112 10 3 795 |ByK P6
20 | 2.1 3 0.21/2.22| 3 | 18 9 370 110 7 3 79 | Cly
21 | 4.2 4 0.19/253| 3 | 20 8 620 95 6 27 | 7.85 | C2y
21 | 2.6 25 10.22/234| 2 | 20 7 500 77 2 26 | 7.87 | C3y
20 | 2.8 25 1023} 22 | 2 | 19 7 380 72 7.5 2.8 7.8 | Cdy
20 | 2.2 2 0.17/231| 2 | 19 6 380 17 Nil 2 7.81 | CSy
19.71| 2.71 2.77 10.21) 2.22 |3.14(18.14] 9 352.85 | 91.14 | 494 | 2.72 | 7.89

il (385 Aupita ST, olually Dol pole aud i, CuS dadls, A S jaadl

2024 3 jeal 2 eil SV

Sbk= subangular blocky, bk= angular blocky, Gr=-granular, s.h= Slightly hard ,s= soft, fir=firm, fr=
Friable, v.fr= Very friable p.= coarse = Plentiful coarse f= coarse, few= coarse f= medium =few medium,
p.medium= plentiful medium 1=weak 2=moderate 3=strong
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clalinay) Yy

S ane b A el alall oLt (ol Aaal) olaal) Cila Duadll A 3 (a0
s (1.8 _0.7) caly dlgaid) jsaiall paea elily (AL) G8Y) 8 (%54,8 —18,1) sl
(C1) &)

( B)GY) b (%48.6 ~42.9) cialy Aaiaall (olaalls L el cilas 388 ALED palea) Lol
(C1) GV & (%2.6_0.8) cullsll caaa A gl

G 38 (%39-26 )by dua o) SN (e o 8 oS pliad b Aulll iy
L (C4) bl caill @) 4 (%13.4 _6.93) waly jleldll poee B Gl (B)
lelily (AP) adaudl @Y1 3 (%75-14.6) dusi o) ddinall Golaall Jaas 33 ALED pabedl
(AL) &) A (%8.5_1.4) oS ol (aea B

Gkl BEY) e 0SB Al OsnlSD) (ledd (s aand (sS 3 QaS Blee () (s
Iy 58 lgiay dadacd) Conill GUEY) ) sy Leilisd o aelas Al dalsall g e Sl
by W) (Ao damy (pdanls Loy (585 (I (5955 obaall e laaS 51 a0 CO3 e iliaS
asiseall Clighs geat wlall dlee o 3l S olaas o G 058y LeaSls e e
Slo Jat lls Gyl Cipally HVs At eser Al i, dabse ) ol Cun gy
o e Jaghe Al Calaad) lgie damnls Jalses (3anll 3 LgaS)

: Claagal) s Ll

gk 5) i (e ey Lae Ally (3 (alS5 i ) (5352 el cludlsdll (mala dilab-
C Al el

Pl gyeall Jad g, Jasanlly (o)l) e 5 Adlad (33 alasiuly (g3l 8yla) (st e Janll-2
il Sladall N Lgiahly LnTand) 2L (KI5 Qulis e e Ly S slally oUsialy ol ot

LA ey ge Db Lkl 200580 lgaailad G e Ll Ay Afiny Giliage AalE-4
c gDl da ) s pailiad] Al dnda
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