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Abstract

This study aimed to estimate the water needs of the agricultural cycles that
were used over the years (1965-2002AD) in the Gezira project, and the comparison
between them according to the indicators of land use efficiency, water use efficiency,
total addition efficiency, and yields from crops. Through the secondary data collected
from the Gezira project, the study indicated that the quadruple cycle is more water-
consuming, and that the period from August to December is the most water-
demanding period for all agricultural cycles. And for the comparison between
agricultural rotations, it becomes clear that the four-cycle cycle is the best. Which
lead to maximizing the performance indicators used. The recommendations of this
study indicate the necessity of introducing the use of mechanisms and the low soil
fertility as additional indicators to determine the preference of agricultural rotations in

future studies.
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Map 1: The Gezira Scheme

Source: Brandt et al. (1987)
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Month Min Temp |Max Temp
°C °C
January 14 33.5
February 14.8 35
March 18.1 38.3
April 21 40.2
May 23.8 41.3
June 24.5 39.6
July 22.7 35.7
August 21.8 33.2
Septembe 21.7 35.2
October 215 37.7
November 18 36.5
December 14.5 33.7
Average 19.7 36.7
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Month Wind
km/day

January 216
February 242
March 216
April 190
May 216
June 268
July 268
August 242
Septembel 190
October 138
November 190
December 216
Average 216

Sl el (e pu (Sl sl s el (B OIS zh) de s el (3.2) dsaadl s

Osaddl (35 8 Cile b Lo gie guia 53 (3.3) J g

Month Sun
hours

January 10.3
February 10.7
March 10.4
April 10.6
May 10.1
June 9.3
July 7.7
August 7.6
Septembe 9.2
October 9.9
November 10.4
December 10.5
Average 9.7
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NO Rotation Crop rotation description Years | Land use

designation intensity

%

1 3 course R Cotton- Wheat- Sorg/Gnut- Fallow 1965 47 %

2 4 course R Cotton- Wheat- Sorg/Gnut- Fallow 1975 75 %

315 course R | Cotton- Wheat- Sorg/Gnut- Fodder/Fallow- 1993 72 %
Act(A) Fallow

415 course R | Cotton- Wheat- Sorg/Gnut- Fodder/Fallow- 2002 53 %
Act(B) Fallow

Sourse : (Kheiry Hassan . 2015) .
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1 2 3 456 7 8 91011212 3 456 78 910112123 456 7 891011
Yearl Year2 Year 3

Series | Winter Summer Winter | Winter Summer Winter | Winter Summer Winter

Monh 0 FMIAIMBD D IalsloiNDlIFIMAMBhAISIoNDIEFEMBAMEL Al oI

y /
Series 1 Cotton / Fallow / Wheat

Series 2 / Surghum / Cotton // V4 Fallow

Series 3 / Wheat / Surghum / Cotton /
g /

Series 4 / Fallow / Wheat / / Surghum /
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Moth [P FFMAMD i JalsloN Dl FMAaAMBRIAIlSloNDLIFMAMBETDIalsloNI
Series 1 Cotton // / Fallow / Wheat /
y
Seres 2 Cotton / / Fallow
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s As)) 3 fulsi 3.3.2
(41) 33l g g w8 i WS Jaalaall Al ) ) G ) a5 (3.5) Jsad)

Ac) )l 58 4l sl &l d sl
01/07 Cotton kil 3.4
15/10 15/09 Wheat gl | cliby
15/06 Sorghum s, | Laleal)
15/07 01/07

Groundnut sl sl J sl <

Fodder <>ev! Sl

-

Lmanadd ad Al Slabiall 3 jall g g il Apalai@y) saa ol lily e lalaie)
LaS 3y el ddlidall Jualaall Lede | ) 5

: (3.6) Jsxly

No Crop rotation Cotton Wheat Sorghum  Groundnut Fodder  Area/fed % Total area

1 3courseR 507000 75000 255000 60000 95000 992000 45.1%
Land use % 51% 7% 26% 6% 9% 100%

2 dcourseR 603000 428000 154000 361000 49000 1595000 72.5%
Land use % 38% 27% 9% 23% 3% 100%

3 S5course R Org. 420000 420000 210000 210000 420000 1680000 76.4%
Land use % 25% 25% 13% 13% 25% 100%

4 ScourseRAct(A) 175000 514034 621736 163814 52000 13526384 69.4%
Land use % 11% 34% 1% 11% 3% 100%

5 ScourseRAct(B) 190000 81000 679000 45000 130000 1125000 51.1%
Land use % 17% 7% 60% 4% 12% 100%

Sourse : (Kheiry Hassan . 2015) .

s Loged 033D G olall @il ) iy 3.5
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Paae )N Gl pall Al ZLEaY) a5 (3.7) Jad)

Month 3Course R 4courseR 5 Course R Act(A) 5 Course R Act (B)
January 541 837 600 358
February 124 124 63 94
March

April

May

June 392 619 761 758
July 372 505 563 580
August 647 833 848 868
September 648 847 871 885
October 603 856 623 502
November 500 817 493 222
December 586 870 585 372
Total 4,412 6,308 5,409 4,639

Source : (Kheiry Hassan . 2015)

:Age) 3N iy eall Adlal) cilailall 3,6

aﬁﬂ\t}fhg@cbﬂab}qﬂi\_&d\ JJ\):J\GALACJA}.}(38) d)dﬂ\

Rotation 3 Course R 4 Course R 5 Course Org 5 Course Act A 5 Course Act B
Mean 57.828 68.766 47.897 19.923 21.667

SD 211.193 251.182 174.953 72.773 79.145
Skewness 0.16889 0.16889 0.16889 0.168889 0.16889
Kurtosis -0.22335 -0.22335 -0.22335 -0.22335 -0.22335

Min (497.761) (592.012) (412.347) (171.517) (186.538)

Max 715.391 850.850 592.632 246.508 268.095

Source : (Keiry Hassan . 2015)
aldai e #L Y Ala e dile Ae) el 4CR 3CR - glisall ol 2 odle ) Jsaall JNA (40
LAY Jualsall Gl

s daliy) 3.7

Jsill Apilly Laals 22002 — 21970 (e 50 8 A gdall 2Ly Y1 oL331(3,9) Jsaad) a5y
P2l e d 5 jlae linall Aol e IO G sl o o dadll g Sla gl
(2004 suall) il

- O/ el el i 50 (3.9) Jsasll
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Period Cotton Wheat Sorghum G/nuts
Ls/feddan Ls/feddan Ls/teddan Ls/feddan
1970/71- 364.15 78.19 122.57 242.39
1979/80
1980/81— 151.81 47.00 91.56 129.65
1989/90
1990/91— 148.23 61.74 183.82 192.93
1999/00
1970/71- 225.55 68.30 138.71 185.65
1999/00
2000/01- 350.13 248.15 320.74 105.58
2001/02
Course : (Eldaw , 2002)
2 8,93 JSI Glad / (yhally LalilY) rida 93 (3.10) Jso>
Rotation Cotton Wheat | Groundnut | Sorghum Fodder Total
3Course R 7.518 2.29 6.19 4.62 4.62 25.24
4Course R 11.28 341 9.28 6.93 6.93 30.9
5Course R 6.76 2.05 5.57 4.16 4.16 18.5
Act(A)
5Course R 13.53 4.09 11.14 8.32 8.32 37.08
Act(B)
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Month 3 Course R 4 Course R 5 Course Org 5 Course Act A 5 Course Act B
January 541 837 1.144 600 358
February 124 124 277 63 94
March 0 0 0 0 0
April 0 0 0 0 0
May 0 0 0 0 0
June 392 619 927 761 758
July 372 505 693 563 580
August 647 833 947 848 868
September 648 847 957 871 885
October 603 856 655 623 502
November 500 817 649 493 222
December 586 870 1.159 585 372
Total 4,412 6,308 7,407 5,409 4,639

s olsall aladin) Gaua dae ) 3 <l gall oy ALalial) 4.2

a3 ) 2322002 — 21965 alall JOA Laadi i Age ) 30 il gall s Al calial) il 42
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