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ARTICLE INFO ABSTRACT
Article history: Agriculture consumes about 77.5% of Egypt's share of the Nile water,
Received Sept. 10, 2022 equivalent to about 62 billion m® in the cultivation of about 10.84 million feddans in

Received in revised form Oct. 15,2022 2019, where the average per capita share of the total Egyptian water resources
ﬁs/g?lgtt?ﬁe grflti'nleGbi(tle? 2022 was about 888.53 m®/year during the period (2008-2019), while The average per
S capita share of the total Egyptian water use amounted to about 861.07 m~/year
during the same period. The prediction of the average per capita of the total water
Keywords resources according to the existing conditions without taking into account the
Iirigation Water, Renaissance Dam showed that the average per capita of the total water resources
Regions of Egypt, during the period (2023-2030) will decrease during that period, as the lowest
Crop Structure, average per capita of the total water resources will reach In 2030, about 634.8
Linear Programming. m®/year, and the average period will be about 688.6 m°®/year, which indicates the
need to pay attention to the water resource, which will be exposed to danger in the
future. It also became clear from the analysis that Lower Egypt crops ranked first in
terms of the average quantities of irrigation water used to irrigate the total of the
three loops and fruits, according to the regulations of the field and regions, which
amounted to about 22.7 billion m?, representing about 60.05% of the average total
of the three loops and fruits, which amounted to about 37.8 billion m®. followed by
Upper Egypt and Middle Egypt with 19.97%, 19.97% of the average total of the
three lugs and fruits for the regions, respectively, during the period (2008-2019).
It was also found from the proposed cropping structure to reduce the amount of
water at the level of Egypt using linear programming that the proposed
comprehensive alternative model is distinguished from the proposed original model
as follows: The comprehensive proposed alternative model provides a quantity of
water estimated at about 2.5 billion m®, while the proposed original model provides
about 0.63 billion m 3, with an increase rate of about 296.8% over the original
model. Reducing the area of water-hungry crops (rice and sugar cane) in the
proposed comprehensive alternative model to 725 and 250 thousand feddans,
respectively, while the area in the original proposed model was 1293 and 326
thousand feddans, respectively. , with a decrease rate of about 43.9% and 23.3%
for both crops, respectively. The proposed comprehensive alternative model is also
distinguished from its counterpart the original proposed model by applying
greenhouse technology for winter vegetable crops and allocating the available
areas for other crops, which is in line with the state's plan and policy to achieve
sustainable agricultural development.
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daluall (2019:2008) 5yl JMA 48Ul 5 SN il 5 jall Ml (5 doddiusall (55l slse HliaS 5 e 5y jall dalisall ) slai 5 g
(3 ¢ bl rAeaiiiall sbiall 4paS (8 G il e 5 3l

B B s sl sAd g
e A | dabed) | bl das | daled) | shdiies | dabed | shdiias | datwd | P
Aaadiecal) lﬁjJ}d’ Aaadiiecal) 193)}45‘ Aaadiall Z\SJJ}A.“ daadiall Z\SJJ}A.“ ) il
4285 | 1219 | 820 | 200 | 803 | 261 | 2662 | 758 | 2008
3456 | 1124 | 675 | 172 | 565 | 210 | 2316 | 742 | 2009
37.79 | 1141 | 7.36 | 168 | 633 | 212 | 2414 | 761 | 2010
3087 | 11.01 | 623 | 165 | 636 | 236 | 1828 | 7.00 | 2011
3211 | 1141 | 7.39 | 166 | 688 | 257 | 1784 | 747 | 2012
37.82 | 1115 | 7.72 | 167 | 694 | 247 | 2316 | 701 | 2013
38.26 | 11.27 | 7.90 | 168 | 710 | 248 | 2325 | 741 | 2014
36.75 | 1136 | 7.98 | 170 | 7.16 | 241 | 2161 | 726 | 2015
4366 | 1146 | 939 | 168 | 928 | 233 | 2499 | 744 | 2016
4192 | 1157 | 816 | 167 | 864 | 244 | 2512 | 746 | 2017
36.45 | 10.86 | 7.80 | 168 | 7.71 | 235 | 2095 | 6.83 | 2018
40.16 | 1084 | 847 | 169 | 819 | 226 | 2350 | 689 | 2019
37.77 | 1131 | 7.8 | 171 | 735 | 238 | 2272 | 7.23 | Busd
o %
100 100 206 | 151 | 195 | 210 | 602 | 639 | %%

A8 310 dlae ) celaa g dalall dnill Lﬁ)S)A\ Olead) dlealatiigd g Alall o)) gall 3 i - Cpa Casia g Cimaa 1 jdaall
HJQ.\A A\Aci ¢ilad) &L&A} uﬂl&ﬂ\ ‘6.4\)“)1\ CMA\} Iu:\J)J\ BJ\J') ‘3:\:\..433&7\ u}.\aﬂ\ &Lkﬂcgc\))l\ aidy) &L\\)ﬁu

{(2019-2008) 5 ll J& & 5 seanl (g sinsa (o LS5 LN 5 5a Janaladd Lariiuaal (55l olsa 30 il zlind 5k 16 Jgsa

Aaay) g ALl Sl | Aghuall gl A 5al) 3 g ) ) ghoad)
3513.9 6096.5 2543.6 4607.4 2200.9 2008
3073.6 5661.5 2110.7 4128.3 1938.1 2009
3311.5 5831.7 2622.6 4460.6 2037.2 2010
2802.9 5365.3 2492.5 3686.2 1848.4 2011
2815.3 5434.9 2649.5 3579.3 1814.9 2012
3391.5 5808.8 2677.1 4488.2 2185.6 2013
3393.2 6015.3 2717.6 4422.7 2232.2 2014
3233.9 6519.1 2624.7 3992.8 2242.4 2015
3810.9 7151.4 3652.5 4731.0 2505.3 2016
3622.9 7119.0 3057.8 4626.8 2191.8 2017
3357.4 6663.7 2071.9 4322.6 2154.4 2018
3705.9 6702.0 2198.1 4834.2 2412.0 2019
3336.1 6197.4 2618.2 4323.3 2146.9 Ja gial)

58 92 (7) it e sl 8 yioes ol SRR s el il Zosiadll (5l sbom 2 ks e Gl 3 51 pal
448 (0 snalnall i) GSS) ) ol a5 (F=210.277) R 5l Cam Lol i sine (358 i f (38 (2019-2008)
RUREGNA|] d)ﬂ b\:u
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Oe A a ddaall 55l Jualas i G (A (/3
lebu st @llly Aol 3l b derdiuall (5l slie cilaaS Cum
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1615.9 sa Jies WA G 7555 At 5550 Jualas
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Aaailall (5l sl 43S (e

L.S.D sl alasialy olld 5 saneiall s i) sl o) yalys
Gl B G G (11) dsam (ssime G2 T lasl)
Al G AUy ADEN Gl pall N e Aaal) 4y sied)
4105) aslsl gl dedieall o el A Jawgia
A <y all Gy g /3. (2372.9 5179.3 «1973.5
@l olae daS T gie gl ) Baadly S i il o dgSUll
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350n)) e JS daalaal aal gl oladll Laxiiond) (50 ol S
(33464 1614.3 3745.8) saiy alill 5 Lall 5 4y il
55al) Jaalas gl Y1 (G Ly a5 e agie IS 019/35
Ol daasivsall (5l olae 43aS Lo sia (o Ay sine B3 ) Al
i ALl 3 el Al 35l e S Jaaladd 2l
oo By WS il e /3. (1732.1 <2131.5)
Lorsivadl (5 ) ole dneS dass sie i) Basaiall s i) jlaal
A sl S hasigie oAbl 55 el Jualaad aaf gl oladll
399.5 ey 4y 5illl 55 pall Jualaal aal gl (ladll deridivual)

O19/3a

Ol dexdiaall (55l olpe d3aS Jas siad cplill Qs |7 J 9>
3L A A jsgand) siwa o daliadl @iy el 2l gl
ANOVA(2019-2008)

Sum of Squares | Df Mean F Sig.
Square
Between 40595874 | 210.2
121787622.754 | 3 .000
Groups .251 77
Within 193058.9
8494592.119 | 44
Groups 12
Total 130282214.873 | 47
byl SPSS el alasiuly las ¥l Jdaill 5 1 jaadll
(6) Js>>

L.S.D cosbul alasiuly el s saneiall b jliall sl o) jalys
A siaal) Gy il Gl o) (i (8) S (osime G5 B Lal)
LaS T gie &l G 48Ul g AU @l 5 pal) ) g 5a3 Aialal
4323.3 2146.9) alg gl Lediadl g0 ol
sle A4Sl 5 BB @l 5l Wl g 129/35 (3336.1 <2618.2
Loatisall (5l sl AaS Jaussie glis ) Laadly Caa s il
obae S Jas gle o Ay sima 30y ) AgSl Jualadl aal gl oladll
Ladl gyl e S aalad aalgl laill daxdind) )
O¥/3a (3579.2 «1874.1 «4050.5) s~y Aulall s Aduall
Ldaall 55 al) Jpalae pli Y A Ll i il e agie S
2 gl Gl daddiiiall ()l slie dpaS Jani gia e A ginae B34 )
2176.4) s Ll 35 2l 5 455380 55 5al) Ga IS Jaaladl
el Uil (e Bl WS e il e 0199/34 (1705.1
2l lasll Aaddiiall (gl e AaS Janigia g lE ) Ba2eal)
Loxdiaddl ()l ole S Lanigia e Al 5yl Jualaal

1930 417.3 iy 453801 5 5 pall Jaalaal aal 1) oladll

%5 (5 sinse tie Alany) 4 sixall 1(¥)
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il gadl (Al dasiional) (5 1) olaa dpaS (B cilill) -z
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doadiuall (ool e e Gl Zlasl(9) Jesl) mas
A ol Aa gl Al 4eSlaly ddlial @l el Jualad
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6 sine o Tl il y el 2 sl il Zasdiaall (5 slae S (38 anesial LS. D pladinly el y sasaiall il il Lis) 8 Jsia
(2019-2008) 5 il JSa 4y ) seanl

-

Agsal 4L Lduall A gl byl
1 Ay gidd)
1 -2176.4* dial)

1 1705.1* -417.3* AL

1 -3579.2* -1874.1* -4050.5* dgs\a)

(2019-2008) 3_5dll A (5 ) as ) (,.\Ssh A8l 5 AN &l g jall Jualaal daddiuall (5 )l olia (e Gl Zlial ) glai 1(9) J s

Sy TS | LLal 5ol | gl 5 ) | Zpgidd) 59l & gl
3514.2 5839.2 2337.1 4682.4 2061.4 2008
3120.0 5437.1 1863.3 4122.8 1807.9 2009
3170.7 5604.0 2393.8 4311.2 1908.8 2010
2609.7 5081.3 2241.3 3473.1 1703.9 2011
2486.5 4819.6 2328.1 3173.6 1615.9 2012
3304.9 5465.9 2492.3 4521.9 2055.3 2013
3268.3 5534.3 2575.7 4373.1 2089.9 2014
2977.9 5513.4 2460.3 3681.3 2054.5 2015
3357.1 6419.4 3201.6 4220.9 2107.8 2016
3366.1 6386.8 2961.5 4287.7 2031.2 2017
3069.3 6266.4 1779.6 3969.1 1975.9 2018
3411.1 6264.0 1840.5 4443.0 2269.2 2019
3138.0 5719.3 2372.9 4105.0 1973.5 oy glall

Gl (2) dsta e G 1yl

(2019-2008) 5 l) JDUa (5l 4 5 iy AR S g jall 2l il Lasiundl (5l ohan S Lo siad (5l Jlad 10 I

ANOVA
Source of Variance | Sum of Squares | Df | Mean Square F Sig.
Between Groups 106614555.804 | 3 |35538185.268 | 204.884 .000
Within Groups 7632031.051 |44 | 173455.251
Total 114246586.855 | 47

a5l e_daL Aalidal)l &l 5 yall aal gl ladll Zaddiiall (5 )l olia 2aaS (5 )8 Jawi ial LS. D pladiuly clld gy sanmiall il jlaall jlid) 11 Jgaa
(2019-2008) s_5ll A& (5l

-

gsual) L Ll il sl
1 4 i)
1 -2131.5* diall

1 1732.08* -399.45* ALy

1 -3346.36* | -1614.28* -3745.8* dgsul

%5 5 sisa e Agilanyl Ay sind) :(¥)

(9) Jsa ikl SPSS el aladiuly  Slaa ¥l Julaill il 1 jaadll
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332kl (3) dsas (e Cses 1 jaadll

Aexdiusall (5l olae ApeS Gl sie G Gl s o) abas
A (13) Jsanr hmsll same alily ddliaal il g jall Gl
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clalial sl ) @l aa s ((F=84.493) dad izl
Aeaiiall (g ol 1S (e Jpaladll

Ol axdiusall (5l ole ApeS Jans il Gl Jila3 13 Jgan

ANOVA(2019

Sum of Squares | Df | Mean Square F Sig.
Between | 4 15050681.071 | 3 | 48353227.024 | 84.493 | .000
Groups
Within

25180204.603 |44 | 572277.377
Groups
Total | 170239885.673 |47
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i Al 3 alls Al 35l e S daaladd 2l
Dbl e Jaady WS i i e ()109/35 (506.1 <1437.8)
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Gl dhe ApeS hugie g Al B5oell Jualaal 2l
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O18/35 1,450 S ss 3 (5 sina

L il L. S.D aladiuly ¢lld g sanmiall il jlaal) jlad) 14 Jgan
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(2019-2008) & il JYa Lo l) yuma

s | Al Linall 4 sl 85 2l
1 4 gl

1 -1437.8* | dduall
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1 | -3997.1* | -3043.4* | -4481.2* | i SW)

%5 (s e dic Ailasl) 4y gixall 1(¥)
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Aalidal) <l g all Gladll dasiiciall (5 1 olpa das B cliilil)
e gl) pan alily

Aendiuall )l sle e il £Lali(12) sl mas
A hugll jae alily 4eSEly Al g pall Jualadd
Y o AUl Jualae yiad S (2019-2008) 55l
L sia il s Aol (8 Aaxtiuaall (5 M) slia oS Cum (10
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Fiay WLl ¢y 7 ) 535 AgSW Jalaa (g 2a) 5 (18 (5 )1 3 320)
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Lo DU elpal) paS (o i a3 Hlile 3.8 Al all 553 JMMa
s ey ol o 5158 dgnall Jualad) (g 2al5 ol (5]
s iy 2016 ple 4uS el 5 <2012 ple 0)9/35 3158.3
O1%/3p 3721.3 s 5 Lo sia glys «)9/35 4660.6
ClaaS Cn e AN & Dl 35 el Jaalae il s (S
8 A Lehugie dlls o)yl 8 deadiud) ol ol
60! A slall AueS 0 (i Cum (3 sabe 553.5 Aul ol
s Jiag Lol G 75l 53 A0l 35 ) Jualae (e sl olad
523281 2016 ole S el 5 <2009 e 014/3, 2093.2
«I¥/3p 2787.6 (s~ 558l i 4l ¢5)9/35 3896.6
Gl i e 8RN o A sdl 85l Jualas o i LS
3y A lehugie Aully del 3l 8 dexdiudl 5Ll ol
O3 (5 A O slal ZaS o 0 Cum (B e 2.4 A
i Jiey Wbl g el gl 3eal Jualaa (e sl
s iy 2016 ple 4aeS Jlel5 <2012 ple 019/32 1900.4

01%/3 2283.4 ) sa 35l Lo e 3l s ¢5138/35 3009.5

daalaal daadivall (5 )l obae (o Gladll Zliial ) 5hai 12 Jgaa
3yl oA o ol e alily 4gSU 5 A3DE &) 5 el
.(2019-2008)

T sopadl | B el 352l oy
Q\.«;Y\ agSLall ALl i) i <l gl
3069.8 | 6367.6 | 3550.6 | 3709.8 | 2283.1 2008
2692.0 | 5770.0 | 2093.2 | 3286.3 | 2052.4 2009
2988.1 | 6126.6 | 2718.2 | 3796.2 | 2128.8 2010
2694.8 | 5303.4 | 2636.4 | 3258.7 | 2067.1 2011
2674.8 | 5817.1 | 2750.7 | 3158.3 | 1900.4 2012
2809.1 | 5954.4 | 2716.3 | 3236.3 | 2170.2 2013
2859.7 | 6046.8 | 2774.4 | 3292.4 | 2226.1 2014
2974.2 | 9765.5 | 2696.4 | 3283.4 | 2189.8 2015
3977.5 | 8090.2 | 3896.4 | 4660.6 | 3009.5 2016
3543.7 | 7829.2 | 3054.7 | 4387.7 | 2450.2 2017
3279.4 | 7046.1 | 2233.6 | 3995.3 | 23434 2018
3628.6 | 7058.5 | 2329.6 | 4590.2 | 2580.4 2019
3099.3 | 6764.6 | 2787.6 | 3721.3 | 2283.4 | o sidl
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5590.9

10346.6

4613.7

6834.6

3634.1 | 2016
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2559.9 | 2017

4636.1

8537.0

2946.5

5837.7

2736.0 | 2018

5012.0

8547.1

3157.2

6357.2

2884.4 | 2019

4563.9

8309.2

3310.7

5799.0

2761.5 | Lo sidll

Gl (4) Jsas e G 1 yuadll

Lexiiusall (5l olae ApeS Gl sie G ol s ¢l alas
55 U35 (16) Jstas Lladl seme il 28l cuf 5 el il
ol Cun leghn dosine 3508 s o (i (2019-2008)
clalial @) G aa s (F=161.552) 4.8
Aexdiud) 5l ol S (o Jralaal)

Ol Aeadiuall (5,11 obae d3aS das sial cplall s 16 J g
22008) 5l & L) na adily il < 5 pall a5l

(2019
ANOVA

Sum of Squares | df | Mean Square F Sig.
Between

233349190.462 | 3 | 77783063.487 | 161.552 | .000
Groups
Within

21184784.371 |44 | 481472.372
Groups
Total 254533974.833 | 47
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4614.8 | 8027.1 | 3265.3 | 5842.7 | 2861.9 | 2013
4706.8 | 8165.7 | 3415.6 | 5939.6 | 2928.8 | 2014
4695.5 | 8118.5 | 3304.7 | 5871.5 | 2929.6 | 2015
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7.35 2.38 594.2 86.7 553.5 | 197.5 3.8 1.0 2.4 1.1 | b

A8 e dae) cslan V) s daball Ll (5 38 5l Sleal) clgalaiind 5 Zala) 25 sall 5 )i - (e Coran 3 jdeaal)
A8 e slaef cxilal) ilon s CallSal ¢l Y1 Sl g del 30 535 cdpslaBY) (sl g Ui ey 3l laBY) iy —
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5l VA Ll e sl (5 ginea o gSUall 5 S il g jall laa] (o) Fendinall (5 slae ilaaS s e 5 ) Sall dablusal 5kt 14 S
(2019-2008)

aladl Alaay) gsua L Jualaal) Lisall Jualaal) 4 gl Jualaal)
. Rl dalwall | A daluwall | . R daluwall | . R dalwall | . R daluall s
m':?:.m sy Mfﬁ.«.ul\ ) M:\ﬁuud\ i) Lasiioal) i) Lasiioal) )
) (e Q) (o Q) (o Jeka) (¢ Jeka) (¢
(3» (3» (3» (3» (3»
8.20 2.00 | 469.89 | 59.90 | 855.13 | 309.01 | 4.90 |910.57 1.98 734.11 | 2008
6.75 1.72 | 355.42 | 47.57 | 258.54 | 89.72 4.42 886.72 1.71 698.68 | 2009
7.36 1.68 | 340.29 | 45.29 | 158.68 | 47.40 5.00 880.14 1.82 707.40 | 2010
6.23 1.65 | 258.18 | 38.34 | 141.96 | 47.67 4.30 873.20 1.53 690.36 | 2011
7.39 1.66 | 432.98 | 55.59 | 202.94 | 60.32 4.98 876.46 1.78 666.26 | 2012
7.72 1.67 | 431.94 | 53.81 | 144.22 | 44.17 5.16 883.99 1.97 689.97 | 2013
7.90 1.68 | 399.97 | 48.98 | 99.41 29.11 5.35 901.55 2.05 699.20 | 2014
7.98 1.70 | 456.26 | 56.20 | 78.69 23.81 5.39 917.73 2.05 701.28 | 2015
9.39 1.68 | 612.01 | 59.15 | 94.31 20.44 6.13 896.56 2.56 703.37 | 2016
8.16 1.67 | 645.29 | 60.79 | 71.66 19.44 571 914.18 1.73 676.49 | 2017
7.80 1.68 | 597.35 | 69.97 | 52.22 17.72 5.24 898.01 1.90 695.80 | 2018
8.47 1.69 | 602.70 | 70.52 | 52.81 16.73 5.84 918.55 1.97 683.31 | 2019
7.78 1.71 466.9 55,5 184.2 60.5 5.2 896.5 1.9 695.5 | L sl

A8 e dae) cslan¥) s daball Lipill (5 38 5l Sleal) clgalaiind 5 Zala) 35 sall 5 ki - (e Coran 3 jdeaal)
A8 e slae] cailal) ilon s CallSll ¢l ,Y1 - Slainal g el 5 5 cdaslaBY) () sidll g Uaic ey 3l SaBY) s
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