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Spatial Relationships of the Impact of Using Modern
Irrigation Methods on the Production of Wheat Crop in the

Holy Karbala Governorate
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A.T. Alaa Abdul-llah Faisal

Mustansiriya University

College of Basic Education

Abstract :—

This study is based on knowledge of the spatial analysis of the effect of using
modern irrigation methods on the production of wheat crops in the Holy Karbala
Governorate and the interpretation of this according to a number of variables
represented by (cultivated area, production costs and product skill). In the
production of the wheat crop in the holy Karbala governorate, it is the size of
agricultural holdings and production costs, and that the increase in cultivated areas
in the governorate was a result of the expansion of the use of modern irrigation
methods through which production quantities increased significantly than they were
in previous years.

Key words: spatial relations, modern irrigation methods, wheat crop, the holy

.province of Karbala .
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Linear Regression
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—: L Lld 13 DA ey (X3) riial) pe ddanssie A8y (X2,X1)

(e gl Aalsall X1) Josall el (el i) & 0eS Y1) oy Al {1
Al an) AN g i nse L Ble a5, (0.01) —sine (g5 uas (0.989 ) sl
e G L i ag dcg)all dalcall 3aliy A2y e adll 2l doeS o) Ga o s Al
co=hl Z B ladll adlgl)
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il (7Y Gl S5 X2) Jiwsadl Hrially (redll L) A S Y1) oy & Dlall (-2
e Lol an] - Na g dnse & Dle a5, (0.01) sine 51 uas (0.989 )
s L8 d eyl dal ) sl elya ezl A S cnh Lala 3l &um o s
pleall edl) a8l o e i L i ag p L) Rl Sse iyl ) Lds gk

. daaluy!
) el (G*' w55 _ga X3) Jo ), adl (C <3l zll A 1< Yl) O 4Dl 51—3
lle Al an) &Ia i dmnse 4Bl (25 (0.05) i—sine (g5 ,(0.856
OSally Laiy) S aaly () L (a5 a Lgild comdtyl LalS i sall g of Can

Multiple) 3o atall jlaaiy) J—dad o sl aieYl ol ol il 55 : Lild
. (Regression
Ao o A ulie & ogiee A a2y A8l aa) & Ble 35 25 (10) sl DLs v
a9 —all e ol Gl T L) 13 gl 5y i) Al el iy kil xadll Jgsans L]
g Al gile d ) s el el big (Y1) L) A€ oy &Sl A Ball 3 aay
il g ald g e il 4§l & ga e mll 23e a1 () Jsasl)
TN | g B PN [P JNEDY RS FE N SRS RS FEN {[RECUPS. N RS g NP S B o 7
4_ugiee o3y (R-square) sa el sl 4 abeal A ad el e 3 )
Jlaals (T-test) HL_naliz3s ) ey ite il abea HLgdl P2 o 43l _anl
=1 oLl 8 mumse 58 LSy (Ftest) jlas) DUs e JSS 7z 35a)

Y1=-3340.77+ 6.335E-6(X2z tuy) cadlss)+ 412.134(X3ziall 55l¢a)

T- Lgwadl = ((=5.475)) ((15-504)) ((3-991))
T- ddgaall = 4.541 4.541 2.353
Sig . = 0.01 0.01 0.05
d.f = 3

R = 0.998

R-square = 0.997

F- Lgwsdl = 420.4

F- ddsaall=  30.82 Sig = 0.01 d.f =(2,3)
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(4) Gake Juaal
el 2 8glly (345 (B3,B2) dmsdl) z35aV) cilales chl) o) sl el 235 V) ag
OBl O Ak alasil el Jgaana ) dueS o i) o2 Y
i s dlle dogiee (g ary iy iall Gl A iginag Aaal e (T-test) jLas) a<fagy
O =S 51 (15.094) AUl (zlasY) cadlss X2) sl digwenal) (T) 4l o LoDl
- (3) A Aa,05 (0.01) Lisine (s5inas (4.541) Ay dgaal) (T) e
(T) i o aly &1 (il 5l ga X3) il & ginag Asanl (T—test) HLas) 2 ST L
Lsina (s5iaar (2.353) A alllly A dsand) (T) dasd e 58 5 €T (3.911) Aalllly Zisndll
Canialy g o ainl e ail) Jgmna g L) A€ (o Jsl) Ko elldag (3) A Aa39 (0.01)
2 Adand) d el Gydall alaan ) e Lagasd ¢ L)) () G i) )lgag 7 Lol ) (2l
Hlge day, Ladl€ally 4sleasl 5aa g i wnall o2 ) Glial alasn g dga e A eyl
» g BN Al el & ey Y Jare BaL) () Wis (sa5am AaS) il i)
lgboai () )il Ay Aaginag daal (e 2 S5 4l (Ftest) jldl (aywads L
Soisse 4y giilly 739l 1ag) Wlhpad Ao alaieV) ddlaa) (aytibg 4 AN jiag sl
(30.82) dalully idsanll daill e 5K 5 ST (429.4) sl Ly wendl) (F) dad oY el lyg
(3 2) Apn 3225 (0.01) Lasins (sgiunars
zm) LaaS (Y1) adinall josiially (X3,X2) Al caall clysiial) (g A8l 558 oy 2 SB |,y
Jsll ey iy 7353 (R-Square) sasial) sl Jales dad Ao alaic¥) a5 22 =il
Gl S5 X2) it sl eyl () (5505 L) A lan ol il 5w (%997) o)
O g3 oSy ot gy al dalse () (5323 (%0-003) s (giad) 5lga X3) 5 (z L)
{(3) ISl el Sl oS Jlatl) Liad 206T L 130y Lo yemn
(3) Jsa
Gl X2) cpaliianall ¢ piially (ZUSY) AsaS Y1) tainal) pudliall g ALl lul) aSl) Jalal
(il Biga X3) 5 (gl
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Dot/Lines show Means

Y1-Productions = -3340.78 + 0.00 * X2 + 412.13 * X3

R-Square = 1.00 Linear Regression

Mean

Mean = 5982.50

Y1-Productions

10.00

9.00

800000000,4g 00000, %o ; 800
X2 _c%m:oocnm 00 2000000 70 x3Experienc®

—igill @ ARk aldiul pail) (pe sl (aldl) Alasy) i) -3
) e slad 8 o) bl madll Jowanal (Il () Akl Sleas) z3gal) deliay apans a3
(7) dsaall & daagall bl e lalael

(7) Joas
Z WY Ao Bisall (Xi) Adiiaal) cyiially (i) g daS Y1) dalnall yial
Gl &) alaaiuly (2019-2010) e s2all il (e elidh b

Masgay | Aeay | o G |8 g gl
s @ | (s "t oy | @-10)
Y1 Y2 (#s°) X2 X3
X1

2010-2011 553 850 650 98280000 8
2011-20112 1187 895 1326 200491200 9
2012-2013 1825 900 2028 306633600 9
2013-2014 6916 910 7600 1149120000 9
2014-2015 12924 942 13720 | 2074464000 9
2015-2016 15840 990 16000 | 2419200000 9
2016-2017 23000 1000 23000 | 3477600000 9
2017-2018 28833 1050 27460 | 4151952000 9
2018-2019 44451 1100 40410 | 6109992000 9
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D Jdaal)
2019 , bodia g clily , dalially Jasdadill ad , dusall oS ddiblaa de))) 4ipta—1
2019 , Loy §laic -2
Sl malipd) alasiuly  Slasy) dubaill (7) Joaally dacagal) Con) disiias g lind) o5 23l
Ciyaridlly (7 LY 4aeS) G A s Al AUy Apiagll ilail) Y Jeagill (ayl (SPSS)
o clany (il 6l Ayl alatiuls madl) Joane 7 LS e 35540 (X1,X2,X3) Akl
—: 45 k)
e ABlall (Pearson (g Jalas) Jasd) L) Jalaa Ao slaieWl uag Jaladl) il : Yl
- (8) Jstally daiage LS (Xi) Alisal) cfpiially (Y1) gall) Jguana ) dsas

(8) Jsx>
(Y1) gallll Jgutna i) 4aS (yas A2l (Pearson) O gy Jaseadd) Jali ) Jalea aid
Sl (e oLl ) daS e Bijall (Xi) Alkiesal) cfpiially
Ob G aladiul (2019-210) 3aalt

& Shua L‘_é Salaa &) padia GSyﬁ‘
Ay ginal) Ll Y &) yiad) A8iucal) idal) Adieall
. Sig Pearson il el (Siiacal) el Y1
0.01 s sira (s giesas 0.998** dalual) ds g 30l X1 )
. " e e e Apas L)
0.0l 53 (5 sunas 0.998%* il Ly X2 il
0.015. 580 (5 imsay 0.932** 3 g iial) X3
(0.01) AV (S5 (Soina Lol **
(5) Gala: Lraal

() 2 lm) LaeS Y1) aainall jiiall (pm lam dogdy unge A8e clllia & (8) Jsaadl (re sy
—: LD G (XI) Alitiesall clyrially 5L @)l Ayl aladials el e eliadl
(0.998) sy (deg)all dalwall X1) Jticsal) jsially (el 7 L) 40eS Y1) (s A8 &)1

c ool genall badll adlgl) 5 (3 Laliag degyhall dalusall 8aL3 323
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ssias (0.998 ) cualy (L) Cadl<s X2) Jewall yusially (il z15) 20aS Y1) s 38D §)=2
e Y1 BaeS culy LalS 4l s Jas ddle dilian] AN @3y dunge A a5, (0.01) Ligine
el a3lglls 3 Lo 1305 2 ) S g Ul ) s (g5 130 08 Aoy el daliaal 55 6l
Aty ddeall
sinsas (0.932 ) casly (sl 5lge X3) Jaiasall il (madl) 73] 40aS Y1) Gy A8l ()3
Leild aiiall )lge candty) Lal€ 4l Cum dlle Ldlian) ANVS @il dunge e a5, (0.01) Ligine
- oSally ) S 8aL) ) Lo (sa5m
. (Multiple Regression) sasiall jlaai¥) Jalad o alais¥ly oasl Jaladl) il @ Ll
i) Jsana Ll 40aS G Adle dsins Aoy Ailias] ADe 2505 (22) Joall DA (e gl
(Y1) ly) 4iaS pny LaSh) ARl 3083 (59 puial) (o il SN = LY 13g) Byl Alkicsall il puiially
e disdll 4 5055 dgn G el 2 35al) ) Jsemgll Chag bl Lgileid ) sl g
za) JLas) o3 g ohdll yaes adll saeiadl jlaadVl Jalas Gsbad slael o3 AL, (558 dga
Ohid) Pl e Ailany) dlgies ciidy (R-square) sasiall suaill Jeleal dad el Coany 53
52 LSy (F-test) ladl Dl e JSS 7351 lasly (T-test) Hlasl 735 cilyiiie Gilabes
~ ol b e
Y1=-15731.018+ 6.494E-6(X2z wy) Call<s)+ 2198.5(X3ziall 55l4s)
T- digunall = ((=2.961)) ((21.214)) ((2-353))

T- gl = 1.943 3.143 1.943

Sig . = 0.05 0.01 0.05
d.f = 6

R = 0.999

R-square = 0.998

F- dgadll = 1737

F- ddgaall = 10.92 Sig = 0.01 d.f=(2,0)

(6-A,B) Gals juadll
oda HAY el alglly 345 (B3,B2) Lunsall z3salll cilades il of Lo el 235l (rag
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OV Ll Gua las dle Agine (Ssiaary il akiall Gl dginag Laaal o (T-test) las) asf agg
Adeanl) (T) dad e S5 ST (21.214) Wl (z L) Callss X2) josiall &gl (T) dasd
- (6) L Aay35 (0-01) Lisine (s5isas (3.143) AalL)

Ly dgnal) (T) Lo canly Cun (el 8ylge X3) rial) Liginas Loaal (T-test) las) xSy LS
(6) A Any29 (0-01) Ausina (s5ieas (1.943) Zalllly Adganl) (T) dei o Sl a5 (2.535)
gLy LS Gpunally Aoy s claill o3a (b el Jgamna gl A o Jsdll o<a el
pladialy dga (e dehll (8 Laal) Lnalall Gylall alasind ey Lagad ¢ L)) ) s il 5)lgay
5L ) L a5 Al i) Blga o) LS, Anil<ally AsgluasS) 500y 1y Ainsnall odll Calial
-z G A Lol 5 ey Y Jans

Sns g Lhed ) clpusiall Ladly diginag Laaal o 35 4l (F-test) jlad) jageads U
(F) da 0 <lldg Mt aoe 4y giilly 2351 13l Wb e slaie¥) dlaa) (ayiing 4 A4
4535 (0.01) dsine (ssianars (10.92) dalllly Adganll dadl) (o 18 KT (1737) Aadllly A puenal)
(6,2)

a3 2 eadll 1) A€ (Y1) adinall yrially (X3,X2) dltiesal) clpuiiall (g A8l 553 (e ST 1y
O (%998) o sl 1Sas iy 7355 (R-square) sreiall apaill Jales ded e alacy)
(il Blee X3) 5 (z Y Callss X2) aliienall cpspaiiall ) (535 7 LY A€ ol 3l el
) Jolall Ll 0aS] Le 13y b yean cra 2 35ai) €0 o1 ()4l dulse ) (5323 (%0.002) ol
(4)JSAL magall Sl

(4) Js&
Rl X2) (aldinal) ¢y piially (Z 01 &saS Y1) dainal) piial) s ABDlal) (Sld) all) JobaT
(il Blga X3) 5 (g
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Dot/Lines show Means

Y1-Productions = -15731.02 + 2198.53 * X3 + 0.00 * X2 N
R-Square = 1.00 Linear Regression

Mean

§
:

g
s
3
£ 2000000
3
>
Mean = 15058.78
10000.004
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—: alaliviay)

& o) Jomane Bl o Taaly Tulan) LalKes) )l dadaie 8 Eal) (o)l bk alodsn o) -1
gl aigall Lalis] Jacsgia o) e §)ldinlg dluad) Lahall DA e W oo 3, Lyl dilaie
Bpaal) (5l Gkl deadieall Lghaall Ghliadl &, < (1250-1060) 7ol zeadll Jgana
bisgie Jare OIS Laiy, all daals (e Dighaall dngiall Bhalially s (uey Sy Sliats Al
zsb (k) () ) il (o) Gihh axanus Al 4)laY) Slaagll Lds A aa gl aigall dual)

- 2algll aigall 4 xS (950-680) o
(Bloall d<ang , 3585lly , (oasSal) aedll) (& Eaall ()l Gk plasial asls S JSLad) aal o) =2

d<i (2019-2018) (el augall PDLa Lipaall (50 33Dk s ul gyaiicall claboll o =3
o sl 3, ddilaall 8 52V (o) 3y Hyaiiall Glabsdl) gyane (re SY1 druil
) Al 8 5paiiall L) dalisd) gsane o (%77.9) Laws Jola Le 285 2350 (52150)
z Y 0 (%83.6) Ay Jalas e () ok (57422) 4l Leals) 4aS s 2350 (66924) als
28 cliadl () daalsy Byl al¥) Ly . ok (68713) aly (sl ddilad) & <)
o3 Haiadl daliad) goane (e (%14) Lty IS8 Lo 85,0350 (9392) Lginloss gyana ualy
(% 10) dews Jolay L 1, 5da (6909) saiy Lealii] 3uaS oana 2, aussall 138 (PDla dlaiadl)
29 (5382) (oanedl (L Byaiianall V) dalisn goana gl a8 - SN ALidladl) 213
Leali ol s o3 Adadlaall 8 Lo deg)jall al¥) daliss goana (e (%8.10) Liciss
) Al 21 g gane (0 4(%6.4) A 13y Jalal, ) (4382)

LS Aas +DUy< Adailae 8 el Jyumne L) & Aaal) (530 3ok aladial b awgill —4
o e gy jall clalisa) 5l (b gl e ae lusses (530l ¢ Alad) A5y

- Sluagil)

Yy daall () Gk aladiuls WSH Ao aging il (gl @Gihhl Greasid) Guelial) gaadn —1
el Jaseiill 3yl e dasede el agl Lemang ¢ Eaal) () Cileshia sang B DA (e lie
) clashial Qlel Y dadaidl sbal) e dueh3l) aglgia 5y (& Osaain i) Gueiall dalis
Buss ghlie Hldiu) (& e (el e duall dibaia (& Gueliall Glia¥) Gams & Agall Ljigs
Lgie Ghaall culad) 4
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3ead) A I3 e i) crse LeDA e g eadl) Jgamnal duisatl A8)al) daidll a8y -2
393 Cigas ML LY die s aaaty LY 80l o selad ) sl bl Jadl plasinlg
- pgle sl =l

o ool Aledl) claloay) 5 canlim il GlkIl agigl) g3

- JJLAAA“ R.AS&

First: Books :—

[1JAI-Ghubari, Hussain bin Muhammad, Management and Development of Water
Resources and Irrigation, King Saud University House, Riyadh, 2013.

[2]AlI-Hadithi, Essam Khudair, and others, Modern Irrigation Technologies, 1st floor,
College of Agriculture, Anbar University, 2010.

[3]AlI-Zubaidi, Ahmad Haidar, Soil Salinity, Dar Al-Hikma, Baghdad, 1989.

[4] Sami Azeez Abas Al-atbi , Leith Abdullatif Majed Alrubaie , Techniques of
medical and Biological statistics , Documentation House for Printing and Publishing,
Baghdad, 2019.

Third: Personal Interviews :-

[1]Personal interview with the agricultural engineer Ahmed Nehme Abdul Amir,
head of the agricultural corps team in the Agricultural Directorate of the Holy
Karbala Governorate, 12/14/2019.

[2]Personal interview with the farmer, Mahdi Khalaf Alwan, Al-Hindiya district, Umm
Al-Hawa district, on 9/12/2019.

Fourth: Questionnaire form, 2019.

Fifth: the field study, 2019.
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(1)
Correlations
ey pal) daliall
Y1y s X1 X2z Call<s | X3piaall 3 lga
Y1yl 4as Pearson Correlation 1 984" 984" 521
Sig. (1-tailed) .000 .000 144
N 6 6 6 6
X1 i4ey, 4l ialudl  Pearson Correlation 984" 1 1.000" .384
Sig. (1-tailed) .000 .000 .226
N 6 6 6 6
X271y aliss Pearson Correlation 984" 1.000" 1 .384
Sig. (1-tailed) .000 :000 226
N 6 6 6 6
X3zdiall 5 )lga Pearson Correlation 521 .384 .384 1
Sig. (1-tailed) 144 .226 .226
N 6 6 6 6
**. Correlation is significant at the 0.01 level (1-tailed).

(2)
(A)
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Descriptive Statistics

Mean Std. Deviation N
Y1y 4. 1405.5000 1275.66528
X1 e g, 3all Aabuadl) 1351.1667 1036.38071
X2z s 204290100.0 156710966.3
X3giiall 3¢ 8.0000 63246

[ B> R Be]

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method
1 X3ziiall 3 e,

ie 5 sall daludll . | Enter
x1P

a. Dependent Variable: Y1g®¥) .S

b. Tolerance = .000 limit reached.

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .996° .992 .986 148.76113
a. Predictors: (Constant), X3ie 5, el daluall iiall 3 e X1

ANOVA?

Sum of
Model Squares df Mean Square F Sig.

1 Regression 8070219.881 2 | 4035109.941 182.338 .001°
Residual 66389.619 3 22129.873
Total 8136609.500 5

a. Dependent Variable: Y1zW¥! 48

b. Predictors: (Constant), X34c 5, el daludl it 3 jlee X1

(2)
(B)
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Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2842.961 881.658 -3.225 .048
X1 e 5 jall daluadl 1.131 .070 919 16.271 .001
X3iial 5 ga 340.013 113.917 169 2.985 .058
a. Dependent Variable: Y1zty) 4.8
Excluded Variables®
Collinearity
Partial Statistics
Model Beta In t Sig. Correlation Tolerance
1 X2zwy) s | 16,140° 064 .955 .045 6.471E-8
a. Dependent Variable: Y1zWyl 4.8 .
b. Predictors in the Model: (Constant), X34 5, jall ialudl  wiiall § lga X1
(10)
Correlations
ey )yl dalud)
Y1zl 48 X1 X2y s | X3tiall 5 g
Y1gW¥! 48 Pearson Correlation 1 .989'-' .989= 856
Sig. (1-tailed) .000 .000 015
N 6 6 6 6
X14e,, 4l aludl  Pearson Correlation 989" 1 1.000" 781"
Sig. (1-tailed) .000 .000 .033
N 6 6 6 6
X2z s Pearson Correlation 989" 1.000" 1 781
Sig. (1-tailed) .000 000 033
N 6 6 6 6
X3zl 3 jlea Pearson Correlation 856" 781" 781 1
Sig. (1-tailed) .015 .033 .033
N 6 | 6 6 6
** Correlation is significant at the 0.01 level (1-tailed).
* Correlation is significant at the 0.05 level (1-tailed).

(11)
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Variables Entered/Removed®
Variables Variables
Model Entered Removed Method
1 X3giiall & )lga,
X2z GahssP p Enter
a. Dependent Variable: Y1zWY) 4.8
b. Tolerance = .000 limit reached.
Model Summary
Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .998° .997 .994 195.68999
a. Predictors: (Constant), X3ziial) 5 jlgs, X2zWY) callss
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 32890477.78 2 16445238.89 429.440 .000°
Residual 114883.717 3 38294.572
Total 33005361.50 5
a. Dependent Variable: Y1zWY) 4.8
b. Predictors: (Constant), X3zl 5 lgs, X2z callss
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -3340.777 610.228 -5.475 .012
X2z callss 6.335E-6 .000 .823 15.094 .001
X3giial 3 g 412.134 105.379 213 3.911 .030
a. Dependent Variable: Y1zWl) 4.8
Correlations
oy ) all dabiaall
Y1zl 48 X1 X2z s | X3siiall 3 lge
Y1z 48 Pearson Correlation 1 998" 998" 932"
Sig. (1-tailed) .000 .000 .000
N 9 9 9 9
X1 ey 54 ialudl  Pearson Correlation 998" 1 1.000" 917"
Sig. (1-tailed) .000 .000 .000
N 9 9 9 9
X2 calss Pearson Correlation 908" 1.000" 1 917"
Sig. (1-tailed) .000 .000 .000
N 9 9 9 9
X3ziall 5 jlga Pearson Correlation 932" 917" e
Sig. (1-tailed) .000 .000 .000
N 9 9 9 9
**_Correlation is significant at the 0.01 level (1-tailed).
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(6)
(A)

Descriptive Statistics

Mean Std. Deviation N
Y1y 4as 15058.7778 14858.26383
X1 Ao 5 sall Aalusalt 14688.2222 13613.48969
X2z WY Calss 2220859200 2058359641
X3giiall 5 lea 7.4444 .72648

© © © ©o

Variables Entered/Removed?®

Variables Variables
Model Entered Removed Method

1 X3giiall e,
X2 P . | Enter

a. Dependent Variable: Y1zWYl 48
b. Tolerance = .000 limit reached.

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .999% .998 .998 712.25770
a. Predictors: (Constant), X3ziiall 5 jlgs, X2z alss

ANOVA?

Sum of
Model Squares df Mean Square F Sig.

1 Regression 1763100165 2 881550082.7 1737.692 .000°
Residual 3043866.223 507311.037
Total 1766144032 8

a. Dependent Variable: Y1gzl¥! d.s

b. Predictors: (Constant), X3giiall 3 jlgs, X27WYI Caliss

(=]

(6)
(B)

217



il (JoVl o9ilS + ogiMilly ol sasl e Gl sl s oluse Sl dxo

Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -15731.018 5845.013 -2.691 .036
X2z WY s 6.494E-6 .000 .00 21.214 .000
X3ziiall 5 )lga 2198.533 867.371 107 2.535 .044
a. Dependent Variable: Y1gWy! <
Excluded Variables®
Collinearity
Partial Statistics
Model Beta In t Sig. Correlation Tolerance
1 X1 ey 3all dabusall b 000

a. Dependent Variable: Y1zWwYl 4.s .
b. Predictors in the Model: (Constant), X3ziiall 3 jes, X2z1u¥) Caliss
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