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Abstract:

This study aims to estimate the water requirements (CWRs) of potato and scheduling irrigation
using the Cropwat in different regions of Libya (eastern, western, southwestern, and central).
Potatoes were chosen because they are a major crop and have a high nutritional value. The (CWRs)
of potato crops depend on several factors, such as geographical location and irrigation method
used. (CWRs) for potatoes range from approximately 350 to more than 1,000 mm during the
growing season, depending on climate and soil. Agriculture in Libya consumes approximately 80%
of the country's total available water resources, amounting to approximately 3,335 million cubic
meters in 2004. Methods for improving water use efficiency include the use of modern irrigation
systems such as drip, which help increase irrigation efficiency. Sustainable agricultural practices
aimed at improving soil quality and increasing its water—holding capacity are also implemented.
Drought-tolerant varieties that require less water are also cultivated. It is preferable to use locally
calibrated methods for estimating reference evapotranspiration (ETo), such as the Penman-
Monteith—-FAO method, which has demonstrated high accuracy in estimating (CWRs) in Libya.
Climatic data from the AGERAS database were used as inputs for the Cropwat. Paired t-test results
showed significant differences in potato (CWRs) between the two seasons, with the spring season
having the highest (CWRs) (783.3 mm versus 467 mm in autumn) due to higher temperatures and
solar radiation. The results also showed 89% increase in (CWRs) in Sebha compared to only 29%
in Misrata, confirming the influence of local climate and the importance of implementing local
irrigation scheduling that considers the differences in climatic conditions between regions. The
current study recommends the use of Cropwat, which are important for assessing (CWRs) with a

high degree of accuracy and proposing cropping patterns that are easily accepted.

Keywords: Penman Monteith, Crop coefficient (Kc), water requirements, Irrigation schedule,
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15.59 0.00
4.10 7.90
7.90 0.00
20.00 1.00
31.06 5.94 1.00 0.00
64.00 1.00 5.94 0.00
63.00 0.00 1.00 0.00
60-00 0-00 0.00 0.00
75.00 1.00
0.00 0.00
72.00 0.00
1.00 0.00
72.03 3.97
103.00 0.00 0-00 0.00
91.00 0.00 3.97 0.00
33.00 1.00 0.00 0.00
41.00 0.00 0.00 0.00
1.00 0.00
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Irr Req Peff ETc Month | Decade
mm/dec mm/dec mm/dec
18.00 0.00 18 Feb /1
28.00 0.00 28 Feb /2
25.00 0.00 25 Feb /3
39.00 0.00 39 Mar / 1
50.00 0.00 50 Mar /2
91.00 0.00 91 Mar / 3
98.00 0.00 98 Apr /1
119.00 0.00 119 Apr /2
122.00 0.00 122 Apr /3
109.00 0.00 109 May / 1
125.00 0.00 125 May [ 2
117.00 1.00 118 May / 3
130.00 0.00 130 Jun /1
58.00 0.00 58 Jun /2
50.00 0.00 50 Jun /3
4 Jgaall
IRERY
Al &
Jsanal
s dikaia 3 (Fanas)l 85 pall) Galallad) Jpeanal il cilalaa¥) 5 Jsaal bl
521
(sl
AW
Irr Req Peff ETc
Month [ Decade
mm/dec mm/dec mm/dec
33.00 0.00 33 Jan | 1
16.00 0.00 16 Jan / 2
40.00 0.00 40 Sep /1
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41.00 0.00 41 Sep /2
43.00 0.00 43 Sep /3
53.00 0.00 53 Oct /1
63.00 0.00 63 Oct /2
61.00 0.00 61 Oct / 3
72.00 0.00 72 Nov / 1
47.00 0.00 47 Nov /2
33.08 6.92 40 Nov /3
39.00 0.00 39 Dec/ 1
37.01 1.99 39 Dec /2
36.00 0.00 36 Dec /3

clad dahaie B (Laa)l) B9 p2ll)

olad dahaie B (dainAl) 8y sall)

Irr Req Peff ETc Month Irr Req Peff ETc Month
/ /
mm/de | mm/de | mm/de mm/de | mm/de | mm/de
c c c Decad Decad
c c c
e e
11.04 4.96 16 Feb / 1 5.36 14.64 20 Jan /1
3.13 8.87 12 Feb /2 - 11.769 10
Jan /2
508 | 692 | 12 |Feby3| | 17696 | 6
21.014 | 2.9856 24
2.46 16.54 19 Mar / 1 ) Sep /1
21.10 7.90 29 Mar / 2
23 0 23 Sep /2
32.10 7.90 40 Mar / 3
23 0 23 Sep /3
48.01 2.99 51 Apr /1
25.001 | 0.9984 26
48.01 1.99 50 Apr /2 6 Oct /1
58.00 0.00 58 Apr /3
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64.00 | 0.00 | 64 | May/ || 25.04 | 496 | 30 |Oct/2
1 20.04 | 4.96 | 34 | Oct/3
55.00 1.00 56 May / _ 42.614 78
2 14.614 | 4 Nov / 1
67.00 | 1.00 | 68 | May/ 4
3 32.006 | 1.9936 | 34
Nov / 2
67.00 | 0.00 | 67 |Jun/I 4
28.00 | 1.00 | 29 |Jun/2 - 133.926| 26
Nov / 3
33.00 | 0.00 | 33 |Junj/3| | 79264 4
- 97574 15
82.574 4 Dec / 1
4
-16.44 | 37.44 | 21 |Dec/2
1.2544 | 26.745 | 28
¢ Dec /3

el Joanal 0l Glaliay) 9 Jgaall

i) e dilaie b (Laal) 59 521))

bl Joand 43l clalaay) 8 Joaall
) yae dahaia B (TainAll By sall)

Irr Req Peff ETc Month Irr Req Peff ETc Month
/ /
mm/de | mm/de | mm/de mm/de | mm/de | mm/de
c c c Decad Decad
c c c
e e
11.04 4.96 16 Feb / 1 17.00 0.00 17 Jan /1
3.13 8.87 12 Feb /2 12.01 1.99 14 Jan [ 2
5.08 6.92 12 Feb /3 32.00 0.00 32 Sep /1
2.46 16.54 19 Mar/ 1 12.16 0.84 22 Sep / 2
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21.10 7.90 29 Mar / 2 17.04 4.96 22 Sep /3

32.10 7.90 40 Mar / 3 26.00 0.00 26 Oct /1

48.01 2.99 51 Apr /1 19.01 1.99 21 Oct / 2

48.01 1.99 50 Apr [ 2 23.00 0.00 23 Oct /3

58.00 0.00 58 Apr /3 8.16 9.84 18 Nov / 1

64.00 0.00 64 May / 9.08 6.92 16 Nov / 2

1 15.00 | 1.00 16 | Nov /3
55.00 | 1.00 56 May / 15.00 | 1.00 16 |Dec/1
2

-2.59 | 15.59 | 13 |Dec/2

67.00 | 1.00 | 68 | May/
3

-0.64 14.64 14 Dec /3

67.00 | 0.00 | 67 |Jun/1

28.00 1.00 29 Jun /2

33.00 | 0.00 | 33 |Jun/3

Zl T las) gz (10) dsas

Lgial | Jawgial)
dilany) AlVal P-value | T- value | Gyl ial)
Al gl

pebladl cilalgal
a=0.05 xe gsea @ | 0.038 3.56 316.8 | 467 | 783.8
(ETc, mm/season)

Al Jadl danss gl Jemdl 80 clalial) bl L (11) Jsas

% 8L duss dahaiall
74% PRERA
89% g
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29% 3 e
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a2l
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