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Fig. (1): XRD for oriented clay samples — Al-Khuder profile
A (0-30cm), (30 — 60 cm), (60 — 90 cm), (I = Intensity)
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78



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Odly Na el )i daa

Vol. (46) No. (2) 2018 ISSN: 1815 - 316 X (Print) 2018 (2) 2221l (46) aladl)
© 88 &
L T

-
-
I
\

[
|

-
o
L]
-
=]
-
~
-
-
-
@

©
0
T
o

| B Mg-Air dry
B Mg-Eth.G
B K-Airdry
@ K-350°C
' ® k-550°C
\ |
T T T T T T 1T T T T 7171
B § 8 10 12 14 16
a 3 N
- S R

2°6
48 ghaly adaie — Aaliiiall Cpdall Ciligad i) Aas) LSl 2(4) IS
Fig. (4): XRD for oriented clay samples — Batofa profile
A (0-30cm), (30 — 60 cm), (60 — 90 cm), (I = Intensity)

79



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (2) 2018 ISSN: 1815 - 316 X (Print) 2018 (2) 221l (46) laal)

o Al ¥ ama (aliai) pdi (Al s Cabuliy peadd) G A S S ol Balis a5 AT Aga (e
L o daal g Al il A il (e Ll (Ysins fale 350 - 250) slhae¥) A sy Blaliall o3
G a8 Auilatie 4dlaeS LS 288 ol IS aae Ll il 4 55 A JB) ey g oaa) 68 ae Citlig Jrans
G G e o al S Al Glal pall G e A8 ey aa 65 Can daans & 53 adaie eLiiuly 4l Al
Glia g ba pe Lo 2a ) dasie <iela (1976), Shubbar s (1975), Khafaji s AL-Rawi & (e Gl all Jled
2ol 5 ae Sl S 5 ) SIS 5 LSl el gl ) gt sl o 3Ll Cpulall alae () ST Ca Al Hall 038 44
s 830 5 sall alaall (amy aal 8 () ASLAYL CulSn ) SUL 5 g 5iSa padl) (alas (e 40 5liLe ilsaS

) saaial) A Cpalaall 3 puall 5 Lgia alitiall Gllsiny)

A COMPARATIVE MINERALOGICAL STUDY OF SOME SOILS FORMED
UNDER VARYING CLIMATIC CONDITIONS FROM NORTHERN IRAQ

Adel Mawlood Salih
College of Agriculture and Forestry, Mosul University. Iraq
E-mail: adel_mawlood@yahoo.com

ABSTRACT

To determine factors controlling abundance and distribution pattern of clay minerals,
four soil pedons derived from calcareous sedimentary parent rocks in Northern Iraq were
investigated. Results revealed that the regional variation in annual rainfall plays a major role
in determining amounts and distribution of clay minerals such as palygorskite,chlorite,
vermiculite, smectite, illite and kaolinite. Palygorskite and smectite are available in three
studied soils (Al-Khuder, Tel-Auskuf and Sumeel) with average annual precipitation of
around 250 mm, 350 mm and 480 mm respectively, but these minerals are totally disappear in
Batofa profile (Annual rainfall around 800mm).However vermiculite illite and kaolinite are
the dominated clay minerals in Batofa soil. XRD analysis was detected a small amounts of
random interstratified layer silicate minerals.Biotite-vermiculite mixed layers were found in
Batofa soil,but in Al-Khuder soil an increasing amounts of (chlorite - smectite) mixed layer
was detected while in Tel-Auskuf soils it appears that (chlorite-vermiculite) is the dominated
mixed layer and (chlorite-smectite) is available at Sumeel soil. The general variations in clay
minerals content and distributions in different soil locations can be attributed mainly to
weathering conditions and mineral transformation. Palygorskite is considered to be inherited
in soils of arid regions with gypsum content and limited annual rainfall, whereas illite,
vermiculite and kaolinite occurs in soils with high annual rainfall.

Keywords: mineralogical structure, precipitation rates, mixed layers

Received: 28/4/2013, Accepted: 24/6/2013.
J.\L«AAS\

(s Adadlae 5 s (B a galial) ) pad s ) Jiel LS a5 S sl Al 50 (2007) sems el 2 (G
LLAJAM daala cul_:bd\j 2\.:;\)_)5\ LSS ce\JJSJ :KAJ‘)L\

Al glandl dakie 2 leiaaig d@a el @ il Gal oA (ams Al 2 _(2010) Lina ad) ol ) gl calaall
i sall daala ccillall g de ) 3l A0S ¢ piiuala
_d..a‘,.d\ ZMIA ‘Q\._\Lﬂ\‘g 4.9\))5\ 2\:\5 ‘a\)}ﬂsd

Dby ) el e sl oy ST g g S alae 150 53l A 50 (2008) G5 e 2eal S SHlaagall
Laala clladl s de) )3 A 6ol 5380 A gl | (31l Jlai 5 a8 Gdall U seaa (30 sl sl
a5l

80


mailto:adel_mawlood@yahoo.com

Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (2) 2018 ISSN: 1815 - 316 X (Print) 2018 (2) 2=l (46) sl

AL-Rawi, A.H., and A. Khafaji (1975). Chemical and mineralogical properties of some
calcareous soils in the dry farming area of Tal-afar. Scientific Research Foundation,
Second Scientific Conference, Baghdad.

AL-Rawi, A.H., M.L. Jackson, and F.D. Hole (1969). Mineralogy of some arid and semi-arid
land soils of Irag. Soil Science. 107:480-486.

Al-Samarrai, M. A., and M. A. J. Al-Obaidi (2005). An Investigation into some effects of the
interaction between aggregate size, water content and incubation

AL-Taie, F.H. (1968). The Soils of Irag. Ph.D. Thesis, State University of Ghent, Belgium.

Al-Temimi, R.A.K., A A-H., Al-Rawi and A.B. Hanna (1988). Nature of clay minerals in
some Iraqi soils. Journal of Agriculture and Water Resources. 7: 135-149.

AL-Tschuler Z., and H. Kramer (1963). Transformation of montmorillonite to kaolinite
during weathering. Science. 141:148-153.

Dekimpe, R. C. (1976). Mineralogical Analysis. In J. A. Mckeague (ed.) Manual on Soil
Sampling and Method of Analysis. Soil Research Institute, Ottawa. P.203-287.

Dreher, G.B. (1997). Element of computer assisted thermodynamic chemical equilibrium

modeling as applied to waste treatment of coal mines. Illiois State Geological Survey,
Champaign, Illiois.

Jackson, M. L. (1979). Advance Soil Chemical Analysis Cource - ED.2.

Kapoor, B.S., H. B. Singh, and S.C. Goswami (1981). Weathering of micaeous minerals in
some salt affected soils. Journal of Indian Soil Science Society. 29: 486 - 492

Keller, W. D., M. Reichelt, and J. Nueuzil (1981). Morphology of kaolinite weathered from
non-feldspathic mica - phyllite. Clay Minerals. 16: 289 - 295.

Mehra, O. P. and M. L. Jackson (1960). Iron oxide removal from soils and clay by a dithionite
citrate system buffered with sodium bicarbonate. Clays and Clay Minerals: 7, 317 —
327.

Newman, A. C. (1984). The significance of clays in agriculture and soils. Phil. Trans. R. Soc.
London. A 311, 375-389.

Niederbudde, E.A. and W.R. Fisher (1980). Clay minerals transformation in soils as
influenced by potassium release from biotite. Soil Science of American Proc. 28: 179-
183.

periods on potassium release of calcareous soil. Pakistan Journal of Biological Sciences. 8
(1): 146 - 148.

Shubbar, H. A. (1976). Comparative Mineralogical Study of Some Alluvial and Brown Soil in
Iraqg. M. Sc. Thesis, Univ. of Baghdad

Viani, B.E., A.S. Al-Mshhady and J.B. Dixon (1983). Mineralogical of Saudi — Arabian soils:
central alluvial basins. Soil Science Society of American Journal 47: 149-157.

81



