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Study the effect of some agricultural operations on forming

compacted Layer for some soils in north of Iraq

Abdul Ameer Sulaiman Dawood Alhamdany
Kufa Technical Institute / Al-Furat Al- Awsat Technical University

Republic of Iraq
Abstract

Two sites were selected to study the phenomenon of compaction , College of
Agriculture and Forestry in Hammam-Alalil the province of Nineveh and
Research Station Srtunk - Dohuk governorate, their being different in the quantity
and distribution of rainfall and soil texture . Conducted field studies included
drilling a pedon at each site, and calculate the bulk density of soil in addition to
the resistance force of the Penetrometer. The laboratory tests have included the
distribution of volumetric soil particles , porosity , the limits of stability
Consistency, total carbonate CaCO3 and organic matter (O.M) .Observed form the
results an increase in the proportion of clay with depth in both locations. Tillage
pan in Dahuk characterized with increasing in clay content , but there is no
significant difference for the clay content with depth and the relationship of a
weak correlation (R2 = 0.22). In Hammam-Alalil the LSDgs test appears a
significant differences in clay content between Tillage pan and the layers beneath
it, but not with tillage layer. The bulk density has increased in both sites compared
to the other classes, but did not show significant differences for the bulk density
with depth in both locations, and the correlation between them was weak (R2 =
0.025 - 0.028). The values of the limits of consistency were lower in the soil
layers of Hammam-Alalil than in Dohuk, and were associated with a very strong
relationship with clay content in both locations (R2 = 0.99). The soil resistance to
the penetrometer was increased with depth, and without significant differences in
both locations. The influence of organic matter was significant moral force of
resist machine at both locations, with negative linear regression and strong
correlation (R 2 = 0.89 - 0.96). In Hammam-Alalil the LSDgs test showed a
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significant differences of Tillage pan with surface layer, while only differed

significantly in Dohuk with rest of the Horizens .

Keywords: Compaction, Penetration resistance, Consistency Index, Tillage pan ,

Soil horizons
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Coordinates :
Topography :

Elevation :

Climate :

Landuse :

Soil depth :

Slope :

& st Azblas

N 36° 08 32”7 , E 43° 14’ 25"

Slightly Leveled to undulated

220 m over Sea Level

Semi Arid
Field and Grain Crops
Very deep
Aproximately 1 -2 %

Parent material : Lime Stone

Drainage :
Rain Fall :

Depth (cm)

Well drained
About 320 mm year

-1

Description

0-12

Silty

roots ,

12-20

slightly

20 - 40
moist ,

40 — 100 +
moist ,

and

Lime .

Dull brown 10YR 5/2 dry , yellowish dark brown 10YR 4/4 moist,

Loam , weak cemented , maderate medium subangular blocky ,slightly
sticky and sligtly plastic , common very fine pores , plentiful fine

abrupt smooth boundary .
dull brown 10YR 5/2 dry, yellowish dark brown 10YR 4/4 moist ,
, Loam , maderate medium subangular blocky ,slightly sticky and

plastic , common very fine pores , plentiful fine roots , gradual smooth
boundary .

Dull yellow orange 10YR 4/2 dry , yellowish dark brown 10YR 3/4
Clay Loam , maderate medium subangular blocky , sticky and plastic ,
common fine pores , plentiful fine roots , excumulation of Lime ,

clear smooth boundary .

Dull yellow orange 10YR 4/2 dry , yellowish dark brown 10YR 3/4
Silty Clay Loam , maderate medium subangular blocky ,slightly sticky

slightly plastic , common fine pores , few fine roots , excumulation of
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— Jpams L8 _ i o &gy Aluna i (gl 2 5168 gl L gl (2) Gala

& gan ddadlas
Coordinates : N 36° 48" 20" , E 42° 59’ 03"
Topography : Slightly Leveled to Slightly Undulated
Elevation : 350 m over sea Level
Climate : Semi Arid
Landuse : Grain and annual Field crops
Soil depth : Very deep
Slope : About 1.5-2 %
Parent material : ~ Lime stone
Drainage : Well drained
Rain Fall : About 600 mm year * as an average
Depth (cm) Description
0-15 Brown 10YR 5/3 dry, yellowish dark brown 10YR 3/4 moist,
Silty Clay,

weak cemented, weak medium granular, slightly sticky and sligtly plastic ,
many fine to medium pores , abundance fine to medium roots , abrupt

smooth boundary .

15 —25 Brown 7.5YR 5/4 dry, dark brown 7.5YR 3/2 moist, Clayey , weak
cemented , moderate coarse subangular blocky , sticky and plastic , many

fine pores , many fine roots , few spots of Lime , gradual smooth boundary
25 —60 Brown 7.5YR 5/4 dry and moist, Clayey , weak cemented , moderate
medium subangular blocky , sticky and plastic , few fine pores , few

fine roots , few spots of Lime , gradual smooth boundary .

60 — 100 + Dull orange 7.5YR 7/4 dry , bright brown 7.5YR 6/6 moist ,
Clayey,

moderat medium subangular blocky , sticky and plastic , few fine pores ,

few fine roots , few small spots of Lime .
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Y=11.37+0.375x
SUMMARY OUTPUT
clay Y depth X Regression Statistics
14.02 6 0.985372 Multiple R
15.23 16 0.970957 R Square
24.85 30 0.956436 Adjusted R Square
37.11 70 2.232991 Standard Error
4 Observations
ANOVA
Significance
. F SS df
0.014628 66.86375 333.3994 333.3994 1 Regression
4.98625 9.9725 2 Residual
343.3719 3 Total
a3 b paal) pa ol Bidle (4 ) GG
Y=49.625 + 0.149x
SUMMARY OUTPUT
clay Y depth X Regression Statistics
40.32 7.5 0.468425 Multiple R
63.11 20 0.219422 R Square
59.23 42 -0.17087 Adjusted R Square
58.2 80 10.98572 Standard Error
4 Observations
ANOVA
Significance F F SS df
0.531575 0.562205 67.85033 1 Regression
241.3722 2 Residual
309.2225 3 Total
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Y=1.247 + 0.001x SUMMARY OUTPUT
Regression Statistics
bdyY depth X 0.15915 Multiple R
1.03 6 0.025329 R Square
1.52 16 -0.46201 Adjusted R
Square
1.32 30 0.243534 Standard
Error
1.27 70 4 Observations
ANOVA
Significance F F MS SS df
0.84085 0.051974  0.003083 0.003083 1 Regression
0.059309 0.118617 2 Residual
0.1217 3 Total
Aoaa A gaad) ae 4y alll) BUSY dBNe (6 ) Bale
Y=1.259 - 0.00064x SUMMARY OUTPUT
Regression Statistics
bd Y depth x 0.167158 Multiple R
1.13 75 0.027942 R Square
1.41 20 -0.45809 Adjusted R Square
1.21 42 0.146735 Standard Error
1.19 80 4 Observations
ANOVA
Significance F MS SS Df
F
0.832842 0.05749 0.001238 0.001238 1 Regression
0.021531 0.043062 2 Residual
0.0443 3 Total

236



2016 (237—216) : (2) 8 Aol )il alalld s Al
Jalad) alaa & 3 da glia g 4 guand) Balal) Gy A8Bad) (7 ) (Bala
Y=22.68 -13.03x SUMMARY OUTPUT
Regression Statistics
O.M x Y penetr. 0.945713 Multiple R
1.26 4.63 0.894372 R Square
0.97 12.34 0.841558 Adjusted R Square
0.58 15.56 2.159426 Standard Error
0.38 16.64 4 Observations
ANOVA
Significance F F MS SS df
0.054287 16.93442  78.96723 78.96723 1 Regression
4.663121 9.326242 2 Residual
88.29348 3 Total

aﬁ;ujsuﬂ\Lijiﬁad\s:mm*ﬁM\( 8 )l

Y =17.77 - 11.92x

O.M x
1.21
0.69

0.45

0.39

Significance F
0.020393

Y penetr.
3.82

8.23

12.52

13.85

F MS
4754259  59.37629
1.248907

0.979607
0.959631
0.939446

1.117545

SS
59.37629
2.497815

61.8741
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SUMMARY OUTPUT

Regression
Statistics
Multiple R
R Square
Adjusted R
Square
Standard
Error

Observations

df

ANOVA

Regression
Residual
Total



