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Abstract

A field study is carried out in Daquqg district in the south of Kirkuk
province, which locates about 240 Km in north of Baghdad (440.42 E) and
(350.16 N), during spring 2015. This study is carried out on clay soil which
classified as Typic Torrifluvents family according to (Soil survey staff, 2009)
classification system. The physical and chemical properties of this soil have
been determined to study the effect of organic fertilizers addition and irrigation

on these properties and summer squash growth.

The Organic fertilizers were added into the clay at 20 cm depth with four
different amounts (0, 10, 15, 20) ton per hectares, the irrigation was supplied by
using Drip Irrigation System and water was supplied from GR drips with two

Discharge levels (3.93 and 7.86 Liter per hour).

This study was made experimentally according to Split- Split Plot Design in
compatible with Complete Randomized Block Design. Each block was divided
into four main parts and the organic fertilization levels have been distributed
randomly within these blocks. The main parts were sub-divided into two pieces
which had different discharge levels and each piece contained different organic
fertilization extract with three repeaters. This study includes these factors: (1)
Organic fertilization levels: These factors have four levels which (0, 10, 15, 20
ton per hectare) (2) Drip Discharge which includes two levels (3.93, 7.86 Liter
per hour) (3) Organic Fertilization extract with two different levels (0, 20 gm per
Liter).

The physical properties of the soil are: Moisture distribution, Bulk density,
Water saturated conductivity, mean weighted diameter, and infiltration water.
The chemical properties are: Electrical conductivity, and the degree of soil
reaction,As the concentration of Nitrogen, Phosphorus, and Potassium which

originally exist into the soil. As it has been estimating the concentration of each



b

of nitrogen, phosphorus and potassium in the plant. Other factors are also
measured such as plant growth indicators, leaf area, dry weight, early vyield,
total yield, number of fruits, water use efficiency. In summary, the results of

this study are:

(1) The moisture content increased towards the source of drip.This decreases
with the vertical and horizontal distance from the source of drip for all
factors. The increase of this content depends on organic fertilization level
and Drip Discharge and the relationship between vertical and horizontal
distance and moisture content increases with Drip Discharge. The
moisture content decreased beneath root level at the end of the season.

(2) The bulk density increased at (0 to 30 cm) level at the end of the season
for all factors compared to season start and this increase was (1.47 to 8.08
%). These values decrease as the organic fertilization level increase (1.39,
1.41, 1.43, 1.46 Mg per m?3, for 20, 15, 10, 0 ton per hectare) respectively.

(3) The value of mean weighted diameter at 0 to 30cm level decreased after
the study and the highest value of mean weighted diameter was recorded
at 20 ton per hectare which was 0.387 compared with 0.34, 0.286, 0.271
at 15, 10, O ton per hectare) respectively.

(4) The value of Water saturated conductivity Ks (averaged for profile depth)
has increased at (3.93 Liter per hour) drip discharge for all organic
fertilization levels. highest value of This conductivity is 0.032 cm per min
at 20 ton per Hectare compared with (0.030, 0.028, 0.025 cm per min) at
(15, 10, 0 ton per hectare) respectively.

(5) The infiltration rate decreased for all factors after the study. The highest
value of this rate is 25.4 cm after 480 minutes at 20 ton per hectare
Organic fertilization level and drip discharge of 3.93 Liter per hour and
the lowest value is 17 cm without Organic fertilization and drip discharge

of 7.86 Liter per hour. In this study, the absorbability (S) varied from



0.8001 for 20 ton per hectare Organic fertilization level and drip
discharge of 4 Liter per hour to 0.4904 without Organic fertilization and
drip discharge of 7.86 Liter per hour.

(6) Add Organic fertilizers has led to a significant decrease in Electrical

conductivity (ECe),and non significant decrease soil reaction degree,
Positive and Negative ions dissolved content, soil content of organic
substance. This also increased the content of Nitrogen, Phosphorus, and

Potassium at all organic fertilization levels.

(7) Add Organic fertilizers has led to a significant increase in plant length,

leaf area, and dry weight of the plant ( 90.38 cm, 16.0138 dm?, 224.70
gm) respectively at 20 Mg per hectare compared to 56.29 cm, 27.78 leave
per plant, 10.700 dm?, 160.22 cm) without Organic fertilizers.

(8) Increase drip discharge caused a significant decrease of plant length, leaf

area, and dry weight of the plant ( 78.47 cm, 13.4354 dm?, 201.07 gm)
respectively at 3.93 Liter per hour compared to 73.37 cm, 35.48 leaves,
13.0123 dm?, 189.35 cm) at 7.86 Liter per hour.

(9) The total amount of squash increased with organic fertilizers and

(10)

decrease drip discharge. The highest amount is 25.96 ton per hectare with
3.93 Liter per hour discharge, 20 ton per hectare Organic fertilization
level, and 20 gm per Liter organic fertilization extract. The lowest amount
Is 15.28 Ton per hectare with 7.86 Liter per hour discharge, O ton per
hectare Organic fertilization level, and organic fertilization abstract.

the highest water use efficiency is 10.49 Kg per m® with 20 ton per
hectare Organic fertilization level compare to 9.23, 8.58, 6.77 at 15, 10, 0
respectively. This efficiency also depends on drip discharge; the water use
was 6.04, and 5.34 Liter per hour at 3.93 and 7.86 Liter per hour

respectively.
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sanll o b collaiial Caypaly (gsumall dlad) Ciligine 6 7 Jsaally 20 JSEN sy
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1957 Philip Alslaa (e dysaunall culgilly Gail) agiag aShil) Gl ad 7 Jgia
Al eS8 Auhl) cdlabaal dapdial) Ayilal) Adlaly) bauigiag

casl | Adlad) ] ..
S Al iy | )| elad) | OB G gand) slacd)
| S e | o | Yo ||
e | (Tre) (3 ) (13 o) (%53 o) ) (?:Jl (T asl A) (2 b
eﬁﬂ
0.024 0.025 0.0139 0.49 17 7.86 0
0.026 0.026 0.0141 0.53 18.1 3.93
0.027 0.028 0.0152 0.58 20 7.86 10
8.7 0.028 0.029 0.0157 0.61 20.7 3.93
' 0.029 0.030 0.0160 0.64 21.5 7.86 15
0.030 0.031 0.0162 0.67 22.3 3.93
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Laie Ciyypeaiy b (20 (gsivees (gumnl) dland) dilial dlalaal 0.80 (e canglii S cylill Lie
faele 5i17.86 L Ciypeaig (ggmall slend) dilial (j50 dlaledd 0.49 ) el 1 3.93
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die Ayl AilyeSl) Lllal) ad & g Y] s i il Ta ol 205 155 105 0
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("2 b 0) alal dlilee die o Jiewas 3013 cualy e Jily Ul a2 20 35 gl

Slel il M Al oda b Lgiee LA (IS a8 55 Jaid) Cagpst o Jalal il U
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il M Ggina Ll G 08 daiial) Ciypesiy (ggumal) slend) e o Jalall Ll
Cial 3 ggene dlaw A (4l 20 (s5iuay Aol il 7.86 Cypeaiy dygpall Alilaall dad e
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by el 113,93 Caypeaiy dlebeall o iasns 311 cualy dad J8ls 17 a2 20 S5
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b)) iy s G S Oy e A byt
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1- « .
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s M‘J:‘ .h.i.a.df:u)m.a i) il gl ¢ ,,::x\ .JLMA\ lﬁzﬁl j& i
5 ) T3 G Q%
66.36 66.36 66.36 0
99.45 99.94 98.97 10 3.03
104.74 105.95 103.53 15 .
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Horizon

Appendix  zadall-7
Jiad) 4l aglsdysall Cagll 1 3ala

Description

10YR 6/3 pate brown (dry), 10YR 6/3 dark brown

(moist), clay, friable massive, very hard

(d), hard (m), plastic and sticky (w), few

fine porosity, few fine roots, calcearous,

clear smooth boundary.

10YR 6/3 pate brown (dry), 10YR 4/3 dark brown
(moist), clay loam, week medium platy,
slightly hard, firm, slightly sticky slightly
plastic few ,fine pores, few fine roots,

calcearous, clear smooth boundary.

10YR 6/4 light yellowish brown (dry), 10YR 5/4
yellowish brown (moist), clay loam ,week
medium platy, slightly hard, friable,
slightly sticky slightly plastic, few fine
pores, few fine roots, calcearous, clear

smooth boundary.

10YR 6/4 light yellowish brown (dry), 10YR 5/4
yellowish brown (moist), clay loam, week
fine sub angular blocky firm, friable,
slightly sticky slightly plastic few fine
pores, few fine roots, calcearous, clear

smooth boundary.
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stratum

P g pdall @liall cpldl) Julad Jglaa 6 3ala

0.00148612

0.00074306

Ay al) 286 — 1

A

0.03025606

0.01008535

<.001**

Residual

0.00016088

0.00002681

B

0.00321769

0.00321769

<.001

A*B

0.00039406

0.00013135

<.001

Residual

0.00005900

0.00000738

C

0.00001752

0.00001752

0.567NS

A*C

0.00000623

0.00000208

0. 989NS

B*C

0.00005419

0.00005419

0.320NS

A*B*C

WR WP W R IOW|N

0.00003756

0.00001252

0.865NS

Residual

[uny
(@)]

0.00082200

0.00005137

Total

stratum

I
~

0.03651131

0.0025792

0.0012896

Ososall kil lausgia =2

0.83

A

8.6885417

2.8961806

1864.33

<.001**

Residual

0.0093208

0.001553

1.67

B

0.1200000

0.1200000

129.15

<.001

A*B

0.0057167

0.001905

2.05

0.185 NS

Residual

0.0074333

0.0009292

5.87

C

0.0000038

0.0000038

0.05

0.821INS

A*C

0.0003750

0.0001250

0.79

0. 517NS

B*C

0.0000000

0.0000000

0.00

1.000NS

A*B*C

WIRLRIWIRLROW kLR OOIW|N

0.0000833

0.0000278

0.18

0.911NS

Residual

=
(©)]

0.002533

0.0001583

Total

o
~

8.8365917
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A
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B
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<.001

A*B
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0.17 NS
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C
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A*C

0.000000145

0.000000048

0. 819NS
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C
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60.86
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23.89
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=
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0.0007542

Total

I
~

12.0710812
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1.218379

0.609190

Ph-5

A

0.148923

0.049641

Residual

0.424421

0.070737

B

0.315252

0.315252

A*B

0.007140

0.002380

Residual

0.077233

0.009654

C

0.046252
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A*C

0.017573

0.005858

B*C
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I
~
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0.003925

0.46

A
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523300.
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0.008550

1.22

B
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A*B

14.29

4.762
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0.007019
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C

22.78

22.78

4854.08

A*C

12.15

4.049
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B*C
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42.38
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WL WP OOWRIO|W N

0.2711

0.09037

19.25
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=
(@)]

0.07510

0.004694

Total

S
N

13580.
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stratum

15.15121

7.57561

Al b oalall jeandl =7

A

815.82746

271.94249

16149.00

Residual

0.10104

0.01684

1.05

B

21.45350

21.45350

1339.27

A*B

1.16507

0.38836

24.24

<.001 **

Residual

0.12815

0.01602

0.29

C

7.80047

7.80047

141.64

<.001 **

A*C

0.31501

0.10500

1.91

0.169 NS

B*C

0.17400

0.17400

3.16

0.094 NS

A*B*C

0.54304

0.18101

3.29

0.048 *

Residual

0.88113

0.05507

Total

stratum

863.54008

1.458E+01

7.288E+00

il b el agligdl —8

83.84

A

5.215E+04

1.738E+04

2.000

Residual

5.215E-01

8.692E-02

1.05

B

3.131E+02

3.131E+02

3765.88

A*B

1.758E+01

5.861E+00

70.49

Residual

6.652E-01

8.315E-02

0.97

C

9.436E+01

9.436E+01

1105.70

A*C

1.808E+01

6.026E+00

70.61

B*C

2.421E+00

2.421E+00

28.37

A*B*C
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3.967E+00

1.322E+00

15.50

Residual

=
(©)]

1.365E+00

8.534E-02

Total

D
~N

5.262E+04
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stratum

0.0009829

0.0004915

A

7944.

2648.

594900.

Residual

0.002670

0.0004451

3.54

B

313.1

313.1

248900.

A*B

126.2

42.06

33427.67

Residual

.001007

0.0001258

0.26

259.5

259.5

544.82

108.3

0.03608

75.77

102.7

102.7

215.57

WIFRr WIRFROOWFR|OOW N

0.05207

0.01736

36.44

Residual

[uny
(@)]

0.07620

0.004762

Total

stratum

I
~

8388

19.56

9.78

1.28

A

1746728.89

582242.96

76392.15

Residual

45.73

7.62

0.42

B

21476.56

21476.56

1177.85

A*B

7296.79

2432.26

133.39

Residual

145.87

18.23

1.56

C

4496.55

4496.55

384.55

A*C

4290.36

1430.12

122.30

B*C

2439.32

2439.32

208.61

A*B*C

9614.30

3204.77

274.07

Residual

187.09

11.69

Total

1796741.02
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stratum

cslall sl 11

A

28759.92

9586.639

Residual

69.2548

11.5425

B

1647.012

1647.012

A*B

368.0505

122.6835

Residual

37.0452

4.6307

C

90.3929

90.3929

A*C

28.3422

9.4474

B*C

39.0061

39.0061

A*B*C

22.999

7.666

Residual

14.7184

0.9199

Total

stratum

31079.47

0.39969

0.19984

A

119.75352

39.91784

<.001 **

Residual

.28160

1.38027

B

7.19975

7.19975

<.001 **

A*B

1.67767

0.55922

0.036 **

Residual

0.95495

0.11937

C

1.90005

1.90005

<.001 **

A*C

1.00977

0.33659

0.004 **

B*C

0.02755

0.02755

0.475 NS

A*B*C

0.56001

0.18667

0.036 **

Residual

0.82177

0.05136

Total

142.58633
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stratum

anlgll il Jeala —24

A

437697.81

145899.27

16751.17

Residual

52.26

8.71

0.58

B

23250.92

23250.92

1540.51

<.001 **

A*B

1330.23

443.41

29.38

<.001 **

Residual

120.74

15.09

0.74

1492.65

1492.65

72.95

<.001 **

497.73

165.91

8.11

0.002 **

9.60

9.60

0.47

0.503 NS

WIFRr WIFROOWFR|OW N

206.03

68.68

3.36

Residual

=
(e)]

327.39

20.46

Total

stratum

D
N

465005.09

0.12288

0.06144

8.30

A

96.66907

32.22302

4351.62

<.001 **

Residual

0.04443

0.00740

0.62

B

3.09017

3.09017

258.08

<.001 **

A*B

0.17366

0.05789

4.83

0.033 **

Residual

0.09579

0.01197

0.59

C

0.47621

0.47621

23.45

<.001 **

A*C

0.15732

0.05244

2.58

0.090 NS

B*C

0.02345

0.02345

1.15

0.299 NS

A*B*C

0.05497

0.01832

0.90

0.462 NS

Residual

0.32496

0.02031

Total

101.23292
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stratum

0.02218

0.01109

SIS Jealal) -13

A

486.30657

162.10219

16997.54

Residual

0.05722

0.00954

0.56

B

25.79867

25.79867

1526.17

<.001**

A*B

1.47477

0.49159

29.08

<.001 **

Residual

0.13523

0.01690

0.75

1.66135

1.66135

73.41

<.001 **

.55922

0.18641

8.24

0.002 **

0.01110

0.01110

0.49

0.494 NS

WIFRr WIFROOWFR|OW N

0.22737

0.07579

3.35

Residual

=
(e)]

0.36210

0.02263

Total

stratum

D
N

516.61580

0.003079

0.001540

0.81

A

13.815183

4.605061

2422.83

<.001 **

Residual

0.011404

0.001901

3.29

B

0.730133

0.730133

1265.21

<.001**

A*B

0.258150

0.086050

149.11

<.001**

Residual

0.004617

0.000577

0.26

C

0.333333

0.333333

148.29

<.001**

A*C

0.199550

0.066517

29.59

<.001%**

B*C

0.000000

0.000000

0.00

1.000NS

A*B*C

0.033850

0.011283

5.02

0.012%**

Residual

0.035967

0.002248

Total

15.425267
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stratum

7.138E-03

1713.00

A

2.980E-01

9.935E-02

47688.00

<.001 **

Residual

1.250E-05

2.083E-06

1.00

B

2.001E-02

2.001E-02

9604.00

<.001 **

A*B

1.375E-03

4.583E-04

220.00

<.001 **

Residual

1.667E-05

2.083E-06

1.00

C

5.208E-03

5.208E-03

2500.00

<.001 **

A*C

7.500E-05

2.500E-05

12.00

<.001 **

B*C

3.333E-05

3.333E-05

16.00

0.001 **

A*B*C

1.950E-03

6.500E-0

4 312.00

<.001 **

Residual

3.333E-05

2.083E-06

Total

stratum

3.339E-01

0.00830417

0.00415208

221.44

A

5.09310000

1.69770000

90544.00

<.001 **

Residual

0.00011250

0.00001875

1.00

B

0.06307500

0.06307500

3364.00

<.001 **

A*B

0.00862500

0.00287500

153.33

<.001 **

Residual

0.00015000

0.00001875

1.00

C

0.00907500

0.00907500

484.00

<.001 **

A*C

0.00202500

0.00067500

36.00

<.001 **

B*C

0.00000000

0.00000000

0.00

1.000 NS

A*B*C

WL WP OOWRIOIW N

0.00150000

0.00050000

26.67

<.001 **

Residual

=
D

0.00030000

0.00001875

Total

I
~

5.18626667
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stratum

0.004138

0.00206
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