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5.33 0.27 0.37 0.57 5.33 0.79 3
6.67 0.27 0.41 0.68 5.67 0.91 4
6.67 0.29 0.59 6.00 1.01 5
7.33 0.32 0.68 6.67 1.19 6
8.00 0.38 0.73 7.00 1.32 7
9.67 0.42 0.81 8.33 1.49 8
11 0.73 9.67 1.65 9
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7801 e 2.16 69 11.38 | gsenal
Jwad¥) g 2l oh cluld (6) (3ala
Al Ay
A/ 4 2.5 sy sl
2006/9/17 :¢ N g
X TS s (5
S (A5 o Sl gy s | Al
() 3 20 10 (apy | e
5.00 0.29 0.38 0.68 4.00 0.75 1
6.00 0.32 0.42 0.75 5.00 0.90 2
6.33 0.37 0.46 0.77 6.00 1.02 3
7.00 0.39 0.61 0.94 7.00 1.19 4
8.00 0.44 0.69 7.33 1.39 5
8.00 0.57 0.73 8.00 1.59 6
9.33 0.61 0.79 9.00 1.81 7
10.67 0.68 0.91 9.67 2.02 8
11.67 0.87 11.33 2.22 9
13.00 1.06 12.33 2.38 10
85.00 12233 4.99 3.14 79.66 1527 | gsanall
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4.33 0.27 0.35 0.55 5.00 0.57 1
5.00 0.28 0.39 0.59 6.00 0.65 2
567 0.29 0.43 0.70 6.67 0.78 3
6.67 0.31 0.45 0.76 7.33 0.92 4
7.00 0.33 0.65 7.67 0.99 5
7.67 0.36 0.73 8.33 114 6
8.33 0.39 0.76 9.00 127 7
9.00 0.43 0.88 10.67 1.42 8
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6.00 0.29 0.37 0.67 6.00 0.66 1
6.67 0.33 0.41 0.72 6.33 0.81 2
7.67 0.37 0.46 0.76 7.00 0.96 3
8.00 0.39 0.54 0.87 7.67 1.14 4
9.00 0.41 0.61 8.00 133 5
9.00 0.52 0.68 9.33 153 6
10.67 0.58 0.75 10.33 172 7
11.00 0.69 0.90 11.33 1.93 8
12.00 0.82 12.00 2.14 9
13.33 1.01 13.67 2.32 10
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6.33 0.30 0.35 0.60 5.67 0.65 1
7.00 0.32 0.40 0.66 7.00 0.74 2
8.00 0.33 0.44 0.74 7.67 0.88 3
8.33 0.34 0.49 0.83 8.00 1.02 4
8.67 0.37 0.71 8.67 117 5
10.00 0.38 0.75 9.00 133 6
10.33 0.42 0.78 10.33 151 7
11.33 0.45 0.92 11.33 1.67 8
12.67 0.73 12.33 181 9
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2.83

93.67

12.25

12.72

€ saxall

S AN A Adlida) colalaall adil) ghat Alaay) Jaladl) (8) (gaka

F.Table | F.Table
SOV.| df SS MS F. Cal 0.05 0.01
R 2 0.005 | 0.0025 0.625 5.14 10.92
T 3 49,595 | 16.531 | 4132.75"| 4.76 0.78
A 1 32.736 | 32.736 | 8184™ 5.99 13.75
B 1 14.170 | 14.170 | 3542.5™ 5.99 13.75
AB 1 2.689 | 2.689 | 672.25" 5.99 13.75
Error 6 0.024 | 0.004
Total 11 | 49.624
Hs 55 b1 ALY ae al
\ B su \Aaéuzg
AR @JJOZ/ AL wauﬁ
ai|12.02 b1|14.76
az | 15.32 b, | 12.58
b1 b2
a:|12.63(11.40
az|16.88|13.76
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05[0.089|0.089|0.126
L.S.D.0.01/0.135|0.135(0.191
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Awaldd) 4 )1 B ABlidal) cdlalaall adkil) gl Jlaa) Judaill (9) (3ala

F.Table | F.Table
S.O.V. df SS MS F. Cal 0.05 0.01
R 2 | 0.09182 | 0.04591 2.47 5.14 10.92
T 3 |40.61296 | 13.5376 | 727.0461**| 4.76 9.78
A 1 134.17188 |34.17188 | 1835.28** | 5.99 13.75
B 1 | 5.83807 | 5.83807 | 313.55** 5.99 13.75
AB 1 | 0.60301 | 0.60301 | 32.39** 5.99 13.75
Error | 6 | 0.11172 | 0.01862
Total | 11 | 40.81649
a1 | 10.90 b1 ]13.29
a» | 14.28 b2 |11.89
b1 b2
ar|11.38|10.43
az | 15.20 | 13.38
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05]0.1928 | 0.1928 | 0.2726
L.S.D.0.01]0.2920| 0.2920 | 0.4130

Aacl) g )1 B AGA A cdlalaall pdill) ) ghal ilany) Jlail) (10) Gale

S.O.V.

d.f

SS

MS

F. Cal

F.Table
0.05

F.Table
0.01
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R 2 0.052 | 0.026 2 5.14 10.92
T 3 34.466 | 11.488 | 883.69** | 4.76 9.78
A 1 30.560 | 30.560 | 2350.16**| 5.99 13.75
B 1 0.775 | 0.775 | 59.61** 5.99 13.75
AB 1 3.131 | 3.131 | 240.84** | 5.99 13.75
Error 6 0.078 | 0.013
Total 11 | 34.596
air|11.32 b:|13.17
a» | 14.51 b2 | 12.66
b1 b2
ar| 11.06| 11.57
az| 15.27|13.74
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
LL.S.D.0.05|0.161|0.161 | 0.227
LL.S.D.0.01]0.244| 0.244 | 0.345

N Al B ARNAA) cdlalaall adkil) ) ghal Slaay) Judadll (11) Gale

3 e

S.O.V.

d.f

SS MS

F. Cal

F.Table
0.05

F.Table
0.01
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R 2 0.0181 | 0.009 1.125 5.14 10.92
T 3 9.065 | 3.021 | 377.625**| 4.76 9.78
A 1 5700 | 5.700 | 712.5** 5.99 13.75
B 1 2.698 | 2.698 | 337.25** | 5.99 13.75
AB 1 0.667 | 0.667 | 83.375** | 5.99 13.75
Error 6 0.048 | 0.008
Total 11 9.131
a1 | 12.48 b:1|13.64
az | 13.85 b2 |12.69
b1 b2
ai|12.71|12.24
a»| 14.56 | 13.14
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D. 0.05|0.3095| 0.3095 | 0.4377
L.S.D. 0.01|0.4689 | 0.4689 | 0.6631

A A B Adtital) clalaall jluady) gl Alaay) Juladl) (12) Gala

F.Table | F.Table

S.O.V. d.f SS MS F. Cal 0.05 0.01
R 2 3.50 1.75 0.216 5.14 10.22
T 3 488.25 | 162.75 | 20.142** | 4.76 9.78
A 1 396.75 | 396.75 | 49.102** | 5.99 13.75
B 1 0.75 0.75 0.092 5.99 13.75
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AB 1 90.75 | 90.75 | 11.23* 5.99 13.75
Error 6 48.5 8.08
Total 11 540.25
ai 58 b1 04
ax| 69.5 b2| 63.5
b1 b2
a1 61 55
az 67 72
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05[4.015|4.015|5.679
L.S.D.0.01|6.083|6.083|8.603

4l A Adlinal) cdlalaall jlwady) gl Alaal) Judadl) (13) (3ala

duwal Al
F.Table | F.Table
S.OV.|df SS MS F. Cal 0.05 0.01
R 2 | 15.5000 | 7.7500 12.13** 5.14 10.92
T 3 1532.9166|177.6388 | 278.0386** | 4.76 0.78
A 1 |330.7500 | 330.7500| 517.70** 5.99 13.75
B 1 |200.0833|200.0833| 313.17** 5.99 13.75
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AB 1| 2.0833 2.0833 3.26 5.99 13.75
Error | 6 | 3.8333 0.6389
Total | 11 | 552.2500
ai| 73.50 by | 74.67
az | 84.00 b, | 82.84
b1 b2
a: | 69.00 | 78.00
a, | 80.33 | 87.67
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05[1.129|1.129 | 1.597
L.S.D.0.01|1.710|1.710| 2.41

Aol 4y ) & ddbidal) claleall jluady) gl Alaay) Julail) (14) Gala

F.Table | F.Table

S.OV.| df SS MS F. Cal 0.05 0.01

R 2 1.500 0.75 0.31 5.14 10.92

T 3 1194.999| 64.999 | 26.892** | 4.76 9.78

A 1 0.333 | 0.333 0.11 5.99 13.75

B 1 33.333 | 33.333 | 13.79** | 5.99 13.75

AB 1 1161.333(161.333| 66.76** | 5.99 13.75
Error 6 14.500 | 2.417
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Total 11
ai | 81.34 by | 83.17
az | 81.67 b, |79.84
b1 b2
a1 | 86.67 | 76.00
ar | 79.67 | 83.67
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05[2.196 | 2.196 | 3.106
L.S.D.0.01|3.327 | 3.327 | 4.705

N Al B ARtia) cdlaleall jluady) jghal dlaal) Jdadll (15) gale

D ot
F.Table | F.Table
S.OV.| df SS MS F. Cal 0.05 0.01
R 2 18.500 | 9.2500 | 13.32** | 5.14 10.92
T 3 |33.5833|11.1944|16.121**| 4.76 0.78
A 1 118.7500(18.7500| 27.00** | 5.99 13.75
B 1 114.0833|14.0833| 20.28** | 5.99 13.75
AB 1 0.7500 | 0.7500 1.08 5.99 13.75
Error 6 4.1667 | 0.6944
Total 11 |56.2500
b1 |92.67
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ai 9500 b2 9483
a2 | 92.50
b1 b2
ai| 93.67196.33
a2 | 91.67|93.33
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
L.S.D.0.05[1.177|1.177|1.665
L.S.D.0.01[1.783|1.783|2.522

(p) bl gLl Y syl Juladll (16) (3ada

F.Table | F.Table
S.0.V. d.f SS MS F. Cal 0.05 0.01
R 2 28.67 | 14.335 | 0.332 5.14 10.22
T 3 254.92 | 84.973 | 1.966 4.76 9.78
A 1 234.087 | 234.087| 5.42 5.99 13.75
B 1 18.753 | 18.753 | 0.434 5.99 13.75
AB 1 2.08 2.08 0.048 5.99 13.75
Error 6 259.33 | 43.222
Total 11 542.92
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wa g ol A gl aml laay) Jladl) (17) (@ala

F.Table | F.Table
S.OV.|df SS MS F. Cal 0.05 0.01
R 2 | 169.991 84.995 0.237 5.14 10.92
T 3 |13342.153 | 4447.384 | 12.415**| 4.76 0.78
A 1 [10461.888|10461.888|29.206**| 5.99 13.75
B 1 | 2873.088 | 2873.088 | 8.021* 5.99 13.75
AB 1 7.177 7.177 0.020 5.99 13.75
Error | 6 | 2149.294 | 358.215
Total | 11 | 15661.438
ai| 736.753 b1 | 691.753
az| 677.7 b2 722.7
b1 b2
ai1| 720.506| 753
az 663 | 692.4
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L.S.D.

Table

ab

rep 6

df 6

L.S.D. 0.05

26.739

26.739

37.814

L.S.D.0.01

40.507

40.507

57.286

(p$) %> 300 ¢! FAuaay) Jiladll (18) 3ale

F.Table | F.Table
S.OV.| df SS MS F. Cal 0.05 0.01
R 2 9.907 4.953 8.10* 5.14 10.92
T 3 [303.6883|101.2294 | 165.67**| 4.76 9.78
A 1 |275.1089 | 275.1089 | 450.26** | 5.99 13.75
B 1 | 25.7518 | 25.7518 | 42.146**| 5.99 13.75
AB 1 2.8276 2.8276 4.62 5.99 13.75
Error | 6 3.666 0.611
Total | 11 |317.2608
ai| 115.73 b1 | 109.48
az | 106.15 b2|112.40
b1 b2
a1 | 114.75| 116.70
a» | 104.20| 108.10
L.S.D.
Table a b ab
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rep 6

df 6

L.S.D. 0.05

1.104

1.104

1.561

L.S.D.0.01

1.672

1.672

2.365

(P5) S Jualall ucal) Jolat) (19) Gala

F.Table | F.Table
SOV.| df SS MS F. Cal 0.05 0.01
R 2 0.709 0.355 0.051 5.14 10.92
T 3 348.657 | 116.219 | 16.712** | 4.76 9.78
A 1 269.858 | 269.858 | 38.806** | 5.99 13.75
B 1 70.529 | 70.529 | 10.142* 5.99 13.75
AB 1 8.27 8.27 1.189 5.99 13.75
Error 6 41.722 | 6.954
Total 11 [391.088
ai | 125.083 b1|117.916
a2 | 115.599 bo | 122.765
b1 b2
ai|121.828 | 128.337
a»|114.004|117.193
L.S.D.
Table a b ab
rep 6 6 3
df 6 6 6
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L.S.D. 0.05

3.725

3.725

5.268

L.S.D. 0.01

5.643

5.643

7.982
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Abstract

Field experiment was conducted on a farm at Sofia area
during autumn season 2005-2006 on a sandy loam soil.
Classifical as typic Torrifluvent, a compersion between surge and
continuous flow irrigation is done for furrows irrigation methods.
This study was performed with and without application of soil
with fuel oil. Fuel oil was incorporated with surface soil at a
depth of 0.05 m and 1% of it's dry weight. Field has divided into
3 replicates. Spaces with width 1m between replicates has left.
Each replicate has divided into 4 furrows (0.25 m in depth, 100 m
length, with 0.1% slop) with spaces 0.75 m between furrows.

Random soil samples were taken in the field at a depth of
0-0.3 m to study some physical and chemical properties of soil
before and after fuel oil application. Fuel oil was dissolved with
benzene at 20% on the volume basis before its application to the
soil. Infiltration was measured experimental blocks using the
double-ring infiltration. Study factors included 4 treatments
which are:

1- Continuous irrigation without application.

2- Continuous irrigation with application.

3- Surge irrigation without application.

4- Surge irrigation with application.

Cycle ratio was 0.5 with discharge of 2.5 litter/sec.

After two day from irrigation of all treatments (calibration
irrigation) yellow corn (Zea mays L.) variety (EPA 5012) was
planted in autumn season (23-24/7/2006). Factorial experiment
was used with randomized complete block design (RCBD). The
first studies in Iraq to knowledg the effect of fuel oil application
and surge irrigation system. Where we didn’t find any studies
about this project. Result of this study can be summarized as
flowing:

First: surge irrigation.

Using surge irrigation system resulted in the flowing:

1- Increase in the percentages of saved water in different ratios. It
reached 15% for first five periods of irrigation while it was
12.1% for twelve periods of irrigation.



2- The Infiltration rate decreased by 41.1%, while the basic
infiltration rate decreased by 43.55% and the cumulative
depth of infiltration decreased from 53.17 cm to 31.39 cm
during the 8 hectares period of infiltration measurement.

3- lrrigation efficiency was increased and it was 69.5%
comparing with continual 44.9%.

4- Increase in water use efficiency which was 1.16 kg/m? while it
was only 0.99 kg/m? for the control (17.2% increase )

5- A delay in recession time.

6- Infiltration process was stopped for 1 minute the beginning of
second and third surge.

7- Total yield was increase by 2.8% (it was 8036 kg/ha
comparing with 7817 kg/ha for the continual)

Second: Application of fuel oil.

The incorporation of 1% fuel oil with the soil led to some
changes of following:

1- Decrease in infiltration rate 6.65 cm/hr to 5.89 cm/hr
(11.43%), also rate of base infiltration was decreased from
6.20 cm/hr to 5.50 cm/hr (11.3%), the cumulative depth of
infiltration decreased from 53.17 cm to 47.13 cm (11.36%)
during the 8hr periods of infiltration measurement.

2- Application of fuel oil to continual irrigation resulted in saving
of irrigation water about 24.8% for the first five periods while
it was 23.7% for the twelve periods.

3- There was increase in irrigation efficiency and use at ratio of
77.9% comparing with 44.9% for the control, as for the water
use efficiency it reached 1.39 kg/m*® comparing with 0.99
kg/m?3 for the control.

4- Total yield of crop was increased from 8354 kg/hectare
comparing with 7817 kg/hectare for the control.

Third: interaction of surge irrigation and application of fuel

oil resulted in the following:

1- Reach a higher ratio of saved water was achieved with the first
five periods of irrigation and was 31.63% and 26.3% for the
twelve periods of irrigation.

2- Infiltration rate was decreased from 6.65 cm/hr to 2.58 cm/hr
(61.2%), also base infiltration rate was decreased from 6.20



3-

cm/hr to 2.30 cm/hr (62.9%), accumulative infiltration was
also decreased from 53.17 cm to 20.67 cm (61.12%).
Infiltration process was stopped for 1 minute with the
beginning of second and third surge.

4- Water irrigation efficiency and water use efficiency were

increased by 86.5% comparing with 44.9% for the control, as
for the use efficiency it was 1.52 kg/m?® comparing with 0.99
kg/m?3 for the control.

Increase in the total yield of corn crop. It reached 8800
kg/hectare and it was the highest productivity to be reached
comparing with control 7817 kg/hectare and 8036 kg/hectare
for the surge irrigation and 8354 kg/hectare for the soil
application.

6- Estimate a new discharge water for this variety which is equal

to 589 mm.
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