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Table 1-Analysis of variance of farmyard manure, number of passes, moisture content and depth on soil density

Fovalue S oebe Ol o £ gozro o3l a0 Ol 20
Mean square Sum of squares Degree of freedom Source of variation

14.2 79842.2 11417742 143 Treatment ,lo.s
24437" 1370921.2 4112768.8 3 manure ols 3¢5
47.2" 264794.9 794384.8 3 passes oo 5
251.5" 1409012.8 2818025.6 2 Moisturecugb
222.2" 1244784 2489568 2 depth Ges
2.7 15624.1 937448 6 manurexdepth  Ges x 345
18" 10530.7 63184.5 6 manurexmoisture cusb, x 55
17" 9504.8 85543.3 9 MANUrexpasses s 5 x 35
0.6" 38394 15357.6 4 moisturexdepth gose x cusb,
3.3 18865.4 113194.2 6 passesxdepth ges x 58,5
51" 6870.3 172119.3 6 passesxmoisture Cugb , x 53,5
17* 5601.72 659557 3 9% B0 x Caghyx 00 5 x 0g5
manurexpassesxmoisturex depth
1613295.94 288 Error Uas
13030737 431 Total Js

Dsine 3 3 8o 0 oV Jlainl golaw )3 Jb3 bze s 4 NS 5 e
Note: ™ = statistically significant (P < 0.01); "= statistically significant (P < 0.05); "*= not significant

S pogatie o2 i (305 g 33,5 2laxi Cugb ¢ sl 355 ST (g1 (Sile nnylllo Y g
Table 2- Comparison of mean effect of farmyard manure, number of passes, moisture content and depth on soil

density
. . . . |
Pyatke p 2 Pyatko p 2 Pyatko p 2 Pyatke p 2 e f’s
2EFED 2P kS) . 2pSkS)  sspolas ppe,Fels) 2o
(xS0 o e (xS0 yio - (xS0 yio number (xS o (s
: Depth . Moisture ) of passes . farmyard
Density Density 0 Density Density
(kg.m?) e (kg.m?) oo (kg.m?) (kg.m?) manure
) ) ) ) (ton.ha®)
1780.302 10 157881°¢ 8 1612.194 1 18152 0
1639.59b 20 166934° 11 1663.32¢ 6 1700°P 45
1604.67¢ 30 1776.412 14 1695.45° 11 1637.5¢ 60
1728.442 16 1546.7¢ 90

ol (lal s gime BMS] Slts cglize gy

Note: different letters show statistically significant difference between treatments
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Table 3-Analysis of variance of farmyard manure, number of passes and moisture on soil sinkage

F-value Sl o (5aSilso Slaspo g g0 @l dz o Sl ks gko
Mean square Sum of squares Degree of freedom Source of variation

5.37" 10.5 493.5 47 Treatment Lo
2.78" 5.4 16.3 3 manure ols 3¢5
36.46™ 71.2 213.8 3 passes 5o i
46.65™ 91.1 182.3 2 Moisture cugb,
0.37m 0.72 6.5 9 ManNUrexpasses 3o yi x g5
1.69™ 3.29 19.78 6 manurexmoisture cugl x 345
1.89m™ 3.69 22.16 6 passesxmoisture cugh y x 88 5
0.93™ 181 30.60 18 gl x 2057 x 295
manurexpassesxmoisture
1.95 178.6 96 Error Was
681.2 143 Total Js

Bize pE 3002 0 wiopd N Jleis] zokaw )3 5 xe i 4 NS 5 e e
Note: ™ = statistically significant (P < 0.01); "= statistically significant (P < 0.05); "*= not significant
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Table 4- Comparison mean effect of farmyard manure, number of passes and moisture on soil sinkage

S o LR SB e o

. (du0y3) b, . B ) TG e USB p1 53) o0l 345
_(’“57"[“) Moisture (%) _(’h‘-“';"u) number of sinkage (cm) manure (ton.ha?)
Sinkage (cm) Sinkage (cm) passes
c 10.13¢ 1 12.382 0
gfgb 181 11.93¢° 6 12.29° 45
13372 14 12.83° 11 12.02°¢ 60
' 12.332 16 11.52¢ 90

ol (glal s gime B3] KoLt cglite by

Note: different letters show there is statistically significant difference
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Table 5- Analysis of variance of the multiple regression model for bulk density and soil sinkage

Foale ~ CWroSbe Ol ggan @l a0 Ol o gylie
Mean square Sum of squares Degree of freedom Source of variation
141.41%* 1139872 5699385 5 Regression g5,
4721.75 . ) SB pgato oy
2011466 426 Residual sasle.3l g
Bulk densi
7710824 431 Total s g
119.22 ion - 1
501.68 073 5061 5 Regression ;5. )3, e,
' 32.79 138 Residual suile.sl e
628.9 143 Soil sinkage

Total s

Note: ™ = statistically significant (P < 0.01)
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BD =1918.135 - 3.34F.M + 3.137P + 5.605M - 9.74D + 0.152D?
SS=-2.1916 + 0.4918P + 1.77M - 0.00015F.M? - 0.01266P - 0.0589M?
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Fig. 11- Linear regression between measure and predicted Artificial Neural Network values
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Abstract

One way to reduce soil compaction is to add organic matter and to manage the field traffic. In this research,
farmyard manure was incorporated into clay soil with rates of 0, 45, 60, 90 ton ha?. After 6 months
(September to March), at different numbers of tyre passes of 1, 6, 11 and 16, and three soil moisture contents
of 8%, 11% and 14% soil compaction was evaluated measuring soil bulk density and soil sinkage.
Experiments were conducted in the soil bin at the Urmia University under a single trector’s tire 220/65 R 211
under a constant load of 4 kN, inflation pressure of 110 kPa and at a forward velocity of 2.88 km hr. It was
found that at manure rate of of 90 ton ha*, comparing to no-manure treatment, soil bulk density and soil
sinkage decreased by 14.7 and 6.94 percent, respectively. Also, increasing the number of tyre passes from 1
to 16 and increasing soil moisture content from 8 to 14 percent, increased soil bulk density 7.21% and 7.92%,
respectively. For neural network modeling multilayer perceptron network with six neurons in the hidden
layer with sigmoid transfer function and linear transfer function for the output neuron was used. Comparison
of neural network output and experimental results showed high correletion with correlation coefficient of R=
0.99 between them. The mean square error (MSE) of the model and mean absolute percentage error of the
system (MAPE) were 0.0119071 and 0.0009641,respectivly, which showed high accuracy of neural network
to model soil compaction.
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