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Abstract

This study was conducted on some soils in different regions from Irag, according to previous studies in soil
survey and classification.
The aim was to classify the soils numerically, representing a different physiographic units using the morphological
characteristics of soils as well as physical and chemical characteristics and to compare the results with those of
USDA system.

Sixteen sites were elected in the following areas: Anbar, Mosul, Arbil, Sulaymaniyah, and Diyala. The soil
individuals were classified numerically, using the method of Ward proposed by Ward (1963) to reduce the sum of

squares of differences Z d*from each individual (group) to the center of the group. The
results pointed out that two soil individuals of Diyala were compatible due to the greater homogeneity in some

morphological characteristics used in numerical taxonomy such as type of structure of B horizon , thickness
of horizons A, B, thickness of soil solum, Hue, Value, and Chroma. It was noted harmony in some chemical

characteristics of the organic matter content, pH reaction and cation exchange capacity. Also it was indicated

the Agreement in the physical characteristics Of the values of bulk density and content of clay
and silt. These soil individuals were classified according to USDA system to subgroup Typic Calciargids. The
similarity indices of the soil individuals within the areas under study were as follows: similarity
index between soil individuals of Diyala equal to 0.966; similarity index between soil individuals of
Arbil and Mosul equal to 0.907; and similarity index between soil individuals of Sulaymaniyah
equal to 0.818.
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The results confirmed the validity of the use of morphological (semi_quantitative), with the physical and

chemical CharacteristiCS in the numerical taxonomy of soils and compatibility with the USDA
system.
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Case No. Order Class of lower category Location

1 Aridisols Typic Haplocalcids Anbar

P Aridisols Typic Haplocalcids Anbar

3 Inceptisols Typic Calcixerepts Mosul

4 Inceptisols Typic Calcixerepts Mosul

5 Mollisols Typic Argixerolls Arbil

6 Mollisols Typic Argixerolls Arbil

7 Mollisols Typic Argixerolls Sulaymaniyah
8 Mollisols Pachic Argixerolls Sulaymaniyah
9 Mollisols Pachic Argixerolls Sulaymaniyah
10 Mollisols Pachic Argixerolls Sulaymaniyah
11 Entisols Typic Xerofluvents Sulaymaniyah
12 Aridisols Typic Haplocambids Diyala

13 Avridisols Typic Haploargids Diyala

14 Aridisols Typic Calciargids Diyala

15 Aridisols Typic Haploargids Diyala

16 Aridisols Typic Calciargids Diyala
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Soil characteristics

1. Type of structure of B

2. Thickness of A

3. Thickness of B

4. Thickness of A/ Thickness of B

5. Depth to CaCO3

6. Solum thickness

7. Depth to mottling

8. Hue of A

9. Value of A

10. Chroma of A

11. Hue of B

12. Value of B

13. Chroma of B

14. Hue of C

15. Value of C

16. Chroma of C

17. Content of organic matter in A

18. Content of organic matter in B

19. Content of organic matter in A / Content of organic matter in B
20. pH of A

21. pH of B

22, pH of C

23. Cation _ exchange capacity of A

24, Cation _ exchange capacity of B

25. Cation exchange capacity of A / Cation exchange capacity of B
26. Bulk density of A

217. Bulk density of B

28. Bulk density of A /Bulk density of B

29. Content of clay in A

30. Content of clay inB

31. Content of clay in A/ Content of clay in B
32. Content of sand in A

33. Content of sand in B

34. Content of sand in A/ Content of sand in B
35. Content of silt in A

36. Content of siltin B

37. Content of silt in A/ Content of siltin B
38. ECof A

39. ECof B

40. ECof C
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Ogo Rescaled Squared Euclidean Distance

S ool s jowlel~rlol o |Sig|ylal3] 9| S
Case 1
Case2 || .302
Case3 | .408 .128
Case4 | .481 .184 .088
Case5 || 000 204 .080 .064
Case6 || 457 191 .058 .054 .060
Case7 || 669 .484 276 204 211 .125
Case 8 685 474 200 229 240 171 258
Case 9 J710 502 227 258 262 159 207 163
Cf\ge 616 474 255 206 284 .191 210 119 077
Clafe 1.000 .807 .782 .806 .770  .803 809 772 .761 .681
Cll’:\zse 443 251 173 162 165 .193 276 223 280 187  .707
Cf?fe 457 271 147 127 170 .102 213 106 157 073 684 .036
Case 508 247 151 192 210  .163 293 187 219 161 685 073 .027
14
Clelsse 372 232 167 179 192 143 247 198 222 150 648 .037 .029 .044
Clelge 387 183 112 152 171 140 269  .163 221 143 608 .037 .009 .000
This is a dissimilarity matrix
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HIERARCHICAL CLUSTER ANALYRIS

Dendrogram using Ward Method

Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label  Hm +--------- frmmmmmmm frmmmmmmm frmmmmmmm frmmmmmmm +
Case 14 14
Case 16 16
Caze 13 13
Caze 15 15
Cage 12 12 —
Case 9 9
Cagze 10 10 —
Case B ]
Case 7 1
Case 4 4
Case 6 b
Case 5 5
Case 3 3
Cage 2 2
Case 1 1
Case 11 11

W19 ARy g aladialy A Al @il gt o L8l JSEY ¢ (2) Jsd
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Ward 48l dailil) cilixadl adil) g SMAY) a8 1 (4) o2

Cluster class Distance cluster combined Dissimilarity index Similarity index
C, 0.339 0.007 0.993
C, 0.904 0.020 0.980
Cs 1.544 0.034 0.966
C, 2.388 0.052 0.948
Cs 3.308 0.072 0.928
Cs 4.253 0.093 0.907
Cs 5.316 0.116 0.884
Cs 6.435 0.141 0.859
Cs 8.305 0.182 0.818
Cuo 10.925 0.239 0.761
Cu 13.873 0.303 0.697
Ci, 19.356 0.423 0.577
Cus 25.64 0.561 0.439
Cu 33.872 0.741 0.259
Cis 45713 1.000 0.000
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Caiall 138 (53 jial Cnaall (S jel) Cayal ol 5 gaall Cayaill il b alaal 3 sa s ) il @ s
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Cy Al calal)

89
ISSN 2072-3875



allag myagaa (2011) , 94-80 :(1) 3 - &pzlysll gglell wylyqll &loa

(2 JS5) 0.980 ) i 4 dans JS 5 ¢ 13 4 5ill 33 jhe 4all lilian €y J5Y) aiall iy Cainall 12 ¢
sl A 3V oy B 33 (5515 S oLl g 53 (LS 3 da g1 ) sall clbaall (mny 8 gl Al I el (5 ma g
Las 113 33 aall A 33U o sall J shall G 5 e i 5 an] 32 <uil€s & il class Lol ¢ 13 4 51 83 il ans 30 4l
e 4 ¢ 6 o5l 35l Bak dad il a8 TOYR deiill o2a Cialy 3 Caiall il jie 4485 pa 52 jkall 028 alasil 5 g
sl

/ A 33N CEC 4w A sy 3 Caiaall 138 s e (g ALasl) Ciliiall (iany & 45 2 50 g Jan o) I
EC, dil,eSl Alla¥ dad Lal | A (333U 7,73 pH 4l Jelis iad cialy (s 8 13 52,401 1,00 B 333U CEC
16 ¢ 14 ¢« 13 <lajiall 1 Siawsnnss 0.61 ¢ 0.56 ¢ 0.65 wul<é A 3

A U 4 jalal) AU 4 daf 8 45 2 sa g Jas ol ¢ Caiall 138 <l e (g A 5l cliall 45 e die
28 B 330 p yall (5 sina / A B3 o yall (5 sine At Al Ll 13 82,41 0,97 <l 3 B (385U 4 jalUal) Z8UKY /
B3kl @llil 1,10 <y

e Caiall 138 <l yie G el g s ) Cuaall S ) Cayiaill Al g ganall Chyiail) il s
Jalai asa g Baa sl s (B Argids Al st Gaiatl) (5 i)
& 13 45l 53y Cafina 3 de ganall Caad il (5 giuall die caly jiall Sl G Lo
Typic Calciargids de sesall cani N s 28 16 « 14 il 53 5e Wi Typic Haploargids e sesal) <o
sl alagly Jiaiall 81 2 5 5l ad sall 8 Caiall 138 il e G ala] aa 5 Gl
Cy ) A il

On Alall Jalae dadi G (3) s (e s 16 ¢ 4 Laa oyl Gl yia (e (4 yie poiay ciiall 1aa
) il 138 s e G Gl Als (5 a3 O GSan5 0,948 4L Ao IS5 ¢ 0,054 Cials 38 (s jiall (piila
281 1,10 ¢ 1.25 B Y loss / A 38 o Ao Ao iy 288 230 508l 5 Al 5 A 5l 58 ) sl il iany
¢ i) iled 10YR sl 1B ¢ A 0D oa pall Jshll A i vga g bad WS gl e 6 ¢ 4 il
(0 el ST 5 ¢ 6 (sl 505 Aad aaly e B

Ao el 6 ¢ 4 il 90 54a 7,89 ¢ 7,93 aaly 3 A 30U pH 4 i) Jeli dad & 4ilis da g Jan gl LS
ECe duil ¢Sl dllay) dad cusly 885 opin jial) S 1,10 « 0.97 <l 2 B 3% CEC / A 389U CEC 4
6 ¢ 4 oo yiall 1o e 0.29 < 0.33 A B

A aUal) 48U Aot Ao iy 3 il 13D il 33 e (g Al il lbaall (a8 4LES 250 Jan ol
e Cazly a8 A B8 Ja )l (5 sine Wl sl e 6 ¢ 4 oo 52all 0,92 ¢ 0.85 B (383U &y jallal) ZEGSh /A 3850
(Oia_iall SISH i€ 22110 « a8 22100

Ayl (g gl die Jala o ga s (A Cuaall S 5eY) ol alla g garel) Cayiaill il S|
Typic Argixerolls « Typic Calcixerepts ! cxis el cpila Codin 3 Caiall 1agl ol 3 jie (n de ganall
st Al dilaie 8
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