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Abstract:

In order to rationalize and conserve irrigation water, it is
necessary to use water programming methods based on crop,

soil and climate characteristics.

There are many programs that rely on the water budget,
but most of them are directed to the use of a specific climatic
zone or specific crop and do not provide data or determine the
validity of which requires the use of an irrigation specialist. This
study aimed at building a comprehensive computer model for
the development of paper in the FAO program 56 can be used
with different crops and different climatic sectors. The study
also investigated the use of the double-crop coefficient and the
calculation of the standard yield-nectar, and compared the
validity of the model with the computer models of the

University of Dakota.

The results showed that through the application of the
model on the cotton crop in the island project, it became clear
that the program that relied on electronic tables is easy to use
and does not need input is not available as the program's

capabilities help the user in the selection of inputs.
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LeSd Jlads daeler uolip 2.2

External
Irrigation Scheduling by the Checkbook Method Instructions Internal Links Links Authors
Minnesota
ET Tables,
Conventional Crops &
Units. Soils NDAWN Disclaimer
Crop: Corn ET Tables Web Soil Survey
Field: Field #2 Emergence: 05/01/2009 Charts
Date Daily Week ET for Effective Effective  Soil- Soil-Water  Soil-Water  Water Losses Root Zone Depth Available Total
Maximum  Past all Rain Irrigation  Water Deficit Deficit (Deep (R2) Water ET
Temper- Emer- Crops (R) () Deficit Percent Percent Percolation or Holding
ature gence Except (SWD) (SWDP) (Adjusted) Runoff); Capacity
(Tmax) (WPE) Cut (SWDP.q) (WL) for the
Alfalfa Root
(ET) Zone
(AWHCkR7)

- °F - in. in. in. in. % % in. in. in. in.
04/30/2009 49 0 0.00 0.06 0.00 0% 0% 0.00 4.0 0.28 0.00
05/01/2009 54 1 0.01 0.01 0.00 0% 0.00 4.0 0.28 0.01
05/02/2009 64 1 0.02 0.11 0.00 0% 0.09 4.8 0.35 0.03
05/03/2009 50 1 0.00 0.00 0.00 0% 0.00 5.5 0.42 0.03
05/04/2009 41 1 0.00 0.00 0.00 0% 0.00 6.3 0.49 0.03
05/05/2009 63 1 0.02 0.00 0.02 4% 0.00 7.0 0.55 0.05
05/06/2009 73 1 0.03 0.00 0.05 8% 0.00 7.8 0.62 0.08

ID Enter any other descriptive information here
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file:///F:/Checkbook_Irrigation_Scheduling_ND-MN_Excel_File_v02-1.xlsx%23Sheet1_MN_Inch!$AA$170
http://www.ndawn.ndsu.nodak.edu/index.html
file:///F:/Checkbook_Irrigation_Scheduling_ND-MN_Excel_File_v02-1.xlsx%23Sheet1_MN_Inch!$BA$230
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
file:///F:/Checkbook_Irrigation_Scheduling_ND-MN_Excel_File_v02-1.xlsx%23Sheet1_MN_Inch!$CA$400
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Al Aomeydi3.2.1

[ |

In put

Climate data Tmax Soil data initial

Crop data initial root

,season length
Grothstag, Root depth
depth

,Tmin ,Wind speed moisture fc,pwp,bulk

,sun shine, ETo density

[ Data Processing &Preperation ]

SMD ETO KS DP RAW

Final output De,i start —De,i end —E - Net
irrigation Needed

End



 Sbked! J15213.2.2
Gy oS el Gisb o i — el Glual Ll Gl Jwal &

gl ) YRAR s (3.2.2) Jsdd

£ Monthly ETo Penman-Monteith - untitled IEI [=] 23

Countrp | Station |

Altitude m. Latitude M - Longitude ‘E -

Month Min Temp Max Temp Humidity Wwind Sun Rad ETo
“C “C # kr/day hours b A day mm.day

January

February
March
April
M ay

June

July

August

September
October

HNovember

December

Average

Zioia)_ peued| et > 3.3.3
i A cilbua i 9y(3.3.3) Jedd

@ Monthly ETo Penman-Monteith - C\Users\bukhar\Desktop\SUDAN\W... | = [=] G
Country [Sudan Station [wAD MED&NI

Altitude 402 m. Latitude | 1424 |*N - Longitude | 3329 |E =

Month Min Temp | Max Temp Humidity Wind Sun Rad ETo
*C C 7 krn/day hours M)A day mmsday

January 338 35 216 103 21.2 6.02
February 14.8 3/0 27 242 0.7 235 715
March 181 383 21 216 10.4 24.8 777
April 2.0 402 19 190 106 258 7.93
May 238 41.3 28 26 101 24.9 839
June 245 39.6 39 268 9.3 23.4 8.41
July 27 w7 57 268 77 21.0 E.B4
August 21.8 332 71 242 7B 21.0 5.40
September A7 /2 ES 190 9.2 230 5.80
October 215 crir 45 138 99 227 5.88
Movember 18.0 365 a7 1390 10.4 21.6 6.26
December 14.5 337 38 216 105 208 5.93
Average 19.7 367 40 216 9.7 228 680

AN el (3.2) Jedd
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Taw = (Ocf — Owp) * As * D1z .cconvvnennen. (3-1)

(fm) SASS\ C\ld\ < =Taw
Al el die 380 skl (s sinall = ofc
S ) Ak e 550 skl s siaall —owp

(m<) o2l Ashie (3ac =Drz
-31 -



S gy Al L) ZEESD Gad Loae (5 5bad (Slaay (9) Al A jallall Sl ALY =As
(o)
6 s A il Aaual ZSEQY o s

P (ﬂ)
AS—E— 3 =P cieiiiiiin, (3_2)

- — .. gm
Pw l(—cm3

(Pany/an) Al 4, jaUal 23S =PS
(3('»»/?;) Ll 48 =pw
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ol
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(1) <ot 50 =[]
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Gl 03 sl Allae Wadiuly ilaal 5 sbal JleaY) Gaadl Clus (K

-32-



(Dgs)day = ETc=P+RO+Dp ..ceevvvennnin (3-5)

(me)psall (& Al Lgiln) osllaall (530 lia (3ac =(Dgs)day
(r)os 2 Al e Lilidl shadl Gee =P
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(A=) s 0w =Ti
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N _Tday (3-8)

day Ti
EEICCATEN
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(el las il el axe al =Tday
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— e

asll A bl axe =(No)irrtotal
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Llpall o0 L A LU cllta (£, a0
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: Glabaeall Judas

el pladinly dpaly ) GBle ) 4 gllaall Al dhsad o8 23 gadll 4 UL Jia) sl
olaal) (o Agledl) ilalga¥) b Jo g sl <l g Jgemnay ) shaall z3sadll & 5laal ¢ pal) ol
Dsds 4 g s S () sasia) aadU Al 3l g Ade V) Aakiie el W jady ) A gasl
114,00 oy

IOy 3.2.3

i Al g Lol Ao juy el g LedY) g dpuall &y sha 1 55 ) jadl: Jadi

Min Max
Month Temp Temp Humidity | Wind Sun Rad ETo Days

°C °C % km/day | hours MJ/m?/day | mm/day
January 14 33.5 35 216 10.3 21.2 6.02 15
February 14.8 35 27 242 10.7 23.5 7.15 45
March 18.1 38.3 21 216 10.4 24.8 7.77 60
April 21 40.2 19 190 10.6 25.8 7.93 75
May 23.8 41.3 28 216 10.1 24.9 8.39 90
June 24.5 39.6 39 268 9.3 23.4 8.41 105
July 22.7 35.7 57 268 7.7 21 6.64 120
August 21.8 33.2 71 242 7.6 21 54 135
September 21.7 35.2 65 190 9.2 23 5.8 150
October 215 37.7 48 138 9.9 22.7 5.88 165
November 18 36.5 37 190 10.4 21.6 6.26 180
December 14.5 33.7 38 216 10.5 20.8 5.93 195
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Example Spreadsheet for Calculating ET. = (K¢, + K¢)ET, and
an Irrigation Schedule

Lﬁumlal\ Cé}uﬁ\ @433 3.2.4 J&

For a New Crop, Change Values

in the Boxes
Table Following
Crop: | Dry, Edible Beans 11: Table 17: Adjustment:
Lini 25 Keb ini 0.1510.15
Planting: Month 5 Laev 25 Keb mid 1.10]1.13
Day 22 L mid 30 Keb end 0.2510.25
I—Iate 20
Lemmm
Computed
Midseas. automatically
Av. from Lookup
Wind on column
Speed: 1.98 m/s AO
"Double” Underlined Columns (below) are
User-Entered Midseas. Av. RHmin: 29
"Single" Underlined Columns are Computed
by the Spreadsheet
--------- used for
Wind adjusting Kep ----------- >
@ P-
Tmax 2m Tdew ETo eO(Tdew) eO(Tmax) RHmin RO
Month Day Year J C m/s C mm/d kPa kPa % mm
0 15 74 | -15]10.0| 5.8 0.0 | 1.01 0.61 1.23 50 0.0
5 16 74 136|133 | 22 | -5.0]1.45 0.42 1.53 28 0.0
5 17 74 |137]133| 38 | -1.1]220 0.56 1.53 37 0.0
5 18 74 |138| 133| 31 | -2.8|3.01 0.50 1.53 33 0.0
5 19 74 139|133 | 45 | -0.6 |3.97 0.58 1.53 38 2.5
5 20 74 | 140 | 12.8 8.4 3.3 | 491 0.77 1.48 52 0.8
5 21 74 | 141 | 17.2 3.5 -0.6 | 5.65 0.58 1.96 30 0.0
5 22 74 | 142|228 | 2.2 1.7 | 4.85 0.69 2.78 25 0.0
5 23 74 | 143 | 24.4 2.5 5.6 | 3.54 0.91 3.06 30 0.0
5 24 74 | 144|244 | 2.7 6.7 | 2.11 0.98 3.06 32 0.0
5 25 74 | 145|256 | 2.2 8.3 | 1.40 1.09 3.28 33 0.0
5 26 74 1461 27.8| 19 |10.0]1.01 1.23 3.74 33 0.0
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Computed Dates for

(All "nonboxed" values will be
recalculated automatically)

Stages:
fw
Jpiant 142 (irrig.): 0.5
Jpev 167 REW: 9.5 mm
Jvid 192 TEW: 215 mm
initial
Jiate 222 De: 1 mm
Initial
JHarv 242 fu: 0.18
Cmmmmmmm e e e e e e e e e e Evaporation Calculation--------------------
________________ >
Net
(<--from irrig.
sched., prev.
Irrig./fy day) De, De,i
Height (beg. of day) start E DP. end ET.
Ke
Keb m max mm fe fu fow mm K, Ke mm/d mm/d mm Ke mm/d
0.15 0.05 1.23 0.0 0.01|0.18 | 0.18 1.0 1.00[0.22| 0.22 | 0.00 | 2.24 | 0.37| 0.37
0.15 0.05 1.22 0.0 0.01|0.18 | 0.18 2.2 1.00/0.22| 0.32 | 0.00 | 4.01 |0.37| 0.54
0.15 0.05 1.23 0.0 0.01|0.18 | 0.18 4.0 1.00|0.22| 0.49 | 0.00 | 6.71 | 0.37| 0.82
0.15 0.05 1.22 0.0 0.01/0.18 | 0.18 6.7 1.00|0.22| 0.66 | 0.00 | 10.39|0.37| 1.11
0.15 0.05 1.23 0.0 0.01|1.00 | 0.99 7.9 1.001.08| 430 | 0.00 | 12.20]1.23| 4.90
0.15 0.05 1.26 0.0 0.01/1.00/099| 114 |0.84|0.93| 456 | 0.00 | 16.04|1.08| 5.30
0.15 0.05 1.23 0.0 0.01/1.00/099| 16.0 |0.45|0.49| 2.78 | 0.00 | 18.85| 0.64 | 3.63
0.15 0.05 1.22 0.0 0.01/1.00/099| 188 |0.22|0.24| 1.15 | 0.00 | 20.01|0.39| 1.88
0.15 0.05 1.22 0.0 0.01/1.00/0.99| 20.0 |0.12]0.13| 0.47 | 0.00 | 20.49|0.28 | 1.00
0.15 0.05 1.22 0.0 0.01/1.00/099| 205 |0.08[0.09| 0.19 | 0.00 | 20.68| 0.24| 0.51
0.15 0.05 1.21 0.0 0.01/1.00]099| 20.7 |0.07|0.07| 0.10 | 0.00 | 20.78 | 0.22| 0.31
0.15 0.05 1.21 0.0 0.01/1.00/099| 20.8 |0.06|0.06| 0.06 | 0.00 |20.85|0.21| 0.21
Rooti, | 0.20 m MAD during Initial Stage | 70 %
Root. | 0.8 m MAD after Initial Stage | 45 %
Avail.Water | 160 mm/m
(Irrigation that is needed is presumed to be applied at the
beginning of the next day)
G e T e R Irrigation Scheduling---------=-=======emnmmnm-- >
Net (From Precip.) (KsKcb+Ke) Corrected
Root Ending Irrigation Drainage Adjusted Ending
Depth RAW  Deplet. Needed (DP) Ks Ke Depletion
m mm mm mm Mm (K¢ adp) mm
0.20 22.4 1.4 00 | 00 |100| o037 1.4
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0.20 22.4 1.9 0.0 0.0 1.00 0.37 1.9
0.20 22.4 2.7 0.0 0.0 1.00 0.37 2.7
0.20 22.4 3.8 0.0 0.0 1.00 0.37 3.8
0.20 22.4 6.2 0.0 0.0 1.00 1.23 6.2
0.20 22.4 10.7 0.0 0.0 1.00 1.08 10.7
0.20 22.4 14.4 0.0 0.0 1.00 0.64 14.4
0.20 22.4 16.2 0.0 0.0 1.00 0.39 16.2
0.20 22.4 17.2 0.0 0.0 1.00 0.28 17.2
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1) Boswell,M.J.1995.micro-Irrgaion Design Manual By James Hardie Irrigation ,Inc.
2) Karamli, D.,and J.Keller. (1975).Trickle Irrigaion Design. Rahn Bird Sprinkler
Mfr.Crop.,Glendora ,Calif

3) Rochester, E.W.1995. Landscrape Irrigaion Design ASAE.St.Joseph,Michigan
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Pla
. Plant | Plant
Crop Crop N Init.(Lini) D;Z‘(Ili Mn:?g; Lat:t(:; Total Date | Date I;‘: Region
Month Date
o te
Mont | Da
h y
a.Small
Vegetables 1 2 3 4 5 6 7 8 9 10
Calif.Desert,
Broccoli | 1 35 45 40 15 135 Sept 9 USA
Calif.Desert,
Cabbage | 2 40 60 50 15 165 Sept 9 USA
Carrots1 | 3 20 30 50/30 | 20 100 Oct/Jan 10 Arid climate
Carrots 2 Feb/Ma Mediterrane
4 30 40 60 20 150 r 2 an
Carrots 3 Calif.Desert,
5 30 50 90 30 200 Oct 10 USA
Calif.Desert,
Cauliflower | 6 35 50 40 15 140 Sept 9 USA
Celeryl | 7 25 40 95 20 180 Oct| 10 (Semi)Arid
Celery 2 Mediterrane
8 25 40 45 15 125 April an
Celery 3 30 55 105 20 210 Jan (Semi)Arid
Crucifers™1 Mediterrane
10 20 30 20 10 80 April 4 an
Crucifers”2 Februar Mediterrane
11 25 35 25 10 95 v 2 an
Crucifers”3 10-
Oct/No | | cp i Mediterrane
12 30 35 90 40 195 v Q4 an
Lettuce Mediterrane
13 20 30 15 10 75 April 4 an
Lettuce 06-
| Cp Mediterrane
14 30 40 25 10 105 Nov/Jan | 4 an
Lettuce Oct/No | 10-
15 25 35 30 10 100 v | Vo Arid Region
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%

Lettuce Mediterrane
16 35 50 45 10 140 Feb 2 an
Onion(dry) Mediterrane
17 15 25 70 40 150 April 4 an
Onion(dry) 06-
| Cp Arid Region
18 20 35 110 45 210 Oct/lan | JsY ;calif
Onion(green) April/M Mediterrane
19 25 30 10 5 70 ay | Jti04- an
Onion(green) | 20 20 45 20 10 95 October | 10 Arid Region
Onion(green) | 21 30 55 55 40 180 March 3 Calif;USA
Calif .Desert
Onion(seed) | 22 20 45 165 45 275 Sept 9 ;USA
60/7 | Apr;Sep | 04/09 Mediterrane
Onion(seed) | 23 20 20 15/25 |5 0 /Oct | /10 an
Novem
Onion(seed) | 24 20 30 40 10 100 ber 11 Arid Region
Mar/Ap | 03- Medit.;Europ
Spinach | 25 5 10 15 5 35 r| ol e
Radish | 26 10 10 15 5 40 winter Arid Region
b.Vegetable -
Solanum
Family
(Solanaceae) | 27
Egg plant 130/
28 30 40 40 20 14 | October 10 Arid Region
Egg plant May/Ju | 05- Mediterrane
29 30 45 40 25 0 ne | O pix an
Sweet peppers April/Ju 04- Eroupe and
(bell) | 30 25/30 35 40 20 125 ne | O~ Medit.
Sweet peppers
(bell) | 31 30 40 110 30 210 October 10 Arid Region
Tomato | 32 30 40 40 25 135 January 1 Arid Region
Tomato Apr/Ma
33 35 40 50 30 155 y | Jkio4- Calif.;USA
Tomato Calif.Desert,
34 25 40 60 30 155 Jan 6 USA
Tomato 10-
Oct/No | | oy
35 35 45 70 30 180 v Q4 Arid Region
Tomato April/M Mediterrane
36 30 40 45 30 145 ay | _ulo4- an
c.Vegetable -
Cucumber
Family
(Cucurbitaceae April/M Mediterrane
) | 37 30 40 45 30 145 ay | _ulo4- an
Cantaloupe | 38 30 45 35 10 120 Jan 6 Calif.,USA
Cantaloupe | 39 10 60 25 25 120 Aug 8 Calif,USA
Cucumber | 40 20 30 40 15 105 June/Au | <107- Arid Region
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Cucumber 02-
b p s
41 25 35 50 20 130 | Nov;Feb | Jd Arid Region
Mar,Au Mediterrane
Pumpkin, | 42 20 30 30 20 100 g | <03- an
Winter squash | 43 25 35 35 25 120 June 7 Europe
04-
IERELS Medit.;Arid
Squash | 44 25 35 25 15 100 Apr/Dec | JsY Reg.
May/Ju 05- Medit.;Europ
Zucchini | 45 20 30 25 15 90 ne sl e
Sweet melons Mediterrane
46 25 120 May 5 an
Sweet melons | 47 30 140 March 3 Calif,USA
Sweet melons Calif.Desert,
48 15 135 Aug 8 USA
Sweet melons 06-
(ISP Arid Region
49 30 160 Dec/lan | JsY
Water melons | 50 20 110 April | 4 Italy
Mat/Au Near
51 10 80 g | +103- East(desert)
d. Roots and Mat/Au Near
Tubers | 52 10 80 g | +103- East(desert)
Apr/Ma Mediterrane
Beets ,table | 53 15 25 20 10 70 y | 404 an
Feb/Ma Mediterrane
Beets ,table | 54 25 30 25 10 90 r| J302- an &Arid
Cassava :year 1 Tropical
year 2 | 55 20 40 90 60 210 Rainy regions
Cassava :year 1
year 3 | 56 150 40 110 60 360 season
Potato 06-
115/ J s (Semi)Arid
57 25 30 30/45 | 30 130 | Jan/Nov | AU Climate
Potato Continental
58 25 30 45 30 130 May 5 Climate
Potato | 59 30 35 50 30 145 April 4 Eroupe
Potato Apr/Ma
60 45 30 70 20 165 y | Jtio4- Idaho, USA
Potato Calif.Desert
61 30 35 50 25 140 Dec 12 ,USA
Sweet potato Mediterrane
62 20 30 60 40 150 April 4 an
Sweet potato Tropical
63 15 30 50 30 125 Rainy regions
Sweet potato | 64 seas
Sugarbeet | 65 30 45 90 15 180 March 3 Calif .,USA
Sugarbeet | 66 25 30 90 10 155 June 7 Calif .,USA
Sugarbeet Calif .,Desert
67 25 65 100 65 255 Sept 9 USA
Sugarbeet | 68 50 40 50 40 180 April 4 Idaho, USA
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Sugarbeet Mediterrane
69 25 35 50 50 160 May 5 an
Sugarbeet Novem Mediterrane
70 45 75 80 30 230 ber 11 an
Sugarbeet Novem . .
¢ 71 35 60 70 40 205 ber Arid Region
e.|72
Feb/Ma Calif.;Medite
Beans (green) | 73 20 30 30 10 90 r| 02- rranean
Aug/Se | 08- Calif.;Egypt,L
Beans (green) | 74 15 25 25 10 75 p| Jsb ebanon
Beans(dry) May/Ju | 05- Continental
75 20 30 40 20 110 ne | s Climates
Beans(dry) Pakistan,
76 15 25 35 20 95 June 7 Calif
Beans(dry) | 77 25 25 30 20 100 June 5 22 Idaho, USA
Faba bean, May Europe
broad bean 15 25 35 15 90 | Mar/Ap Mediterrane
-dry 20 30 35 15 100 r an
-green 90 45 40 60 235 Nov 03- Eruope
78 90 45 40 0 175 Nov | (et Eruope
Green gram 20 30 30 20 110 March Mediterrane
cowpeas | 79 3 an
Groundnut Dry
80 25 35 45 25 130 season West Africa
Groundnut | 81 35 35 35 35 140 May 5 High Latitues
Groundnut May/Ju | 05- Mediterrane
82 35 45 35 25 140 ne | Js an
Lentil | 83 20 30 60 40 150 April 4 Eruope
Lentil 10-
Oct/?N | ) s
84 25 35 70 40 170 ov| 4 Arid Region
peas | 85 15 25 35 15 90 May 5 Eruope
peas Mar/Ap | 03- Mediterrane
86 20 30 35 15 100 r| oles an
peas | 87 35 25 30 20 110 April 4 Idaho, USA
Soybeans | 88 15 15 40 15 85 Dec 12 Tropics
Soybeans | 89 20 30/35 | 60 25 140 May 5 Central USA
Soybeans | 90 20 25 75 30 150 June 7 Japan
f.Perennial
Vegetables
(with winter
dormancy and
initially bare
or mulched
soil) | 91
Artichoke Apr(12s
92 40 40 250 30 360 tyr) 4 California
Artichoke May/(27
93 20 25 250 30 325 ndyr) 5 (cut in May)
Asparagus | 94 50 30 100 50 230 Feb 2 warm winter
Asparagus Mediterrane
95 90 30 200 45 365 Feb 2 an
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Cotton Mar- Egpt;Pakista
96 30 50 60 55 195 May | _Li03- n;Calif.
Cotton Calif.Desert,
97 45 90 45 45 225 Mar 3 USA
Cotton | 98 30 50 60 55 195 Sept 9 Yemen
Cotton | 99 30 50 55 45 180 April 4 Texas
Flax | 100 25 35 50 40 150 April 4 Europe
Flax | 101 30 40 100 50 220 October 10 Arizona
h.Oil Crops | 102
Castor beans (Semi)Arid
103 25 40 65 50 180 March 3 Climates
Castor beans | 104 20 40 50 25 135 Nov. 11 Indonesia
Safflower California,US
105 20 35 45 25 125 April 4 A
Safflower | 106 25 35 55 30 145 Mar 3 High Latitues
Safflower 10-
Oct/No | | cp pis
107 35 55 60 40 190 v Q4 Arid Region
Sesame | 108 20 30 40 20 100 June 7 China
April/M Medit.;Califo
Sunflower | 109 25 35 45 25 130 ay | _dloa- rnia
i.Cereals | 110
Barley/Oats Novem
wheat | 111 15 25 50 30 120 ber 11 Central India
March/ | 03-
wheat | 112 20 25 60 30 135 Apr | Qlwn 35-45°L
wheat | 113 15 30 65 40 150 July 7 East Africa
wheat | 114 40 30 40 20 130 Apr 4
wheat | 115 40 60 60 40 200 Nov 11
Calif.Desert,
wheat | 116 20 50 60 30 160 Dec 12 USA
winter wheat Decemb
117 2012 6072 | 70 30 180 er 12 Calif.,USA
winter wheat Novem Mediterrane
118 30 140 40 30 240 ber 11 an
winter wheat | 119 160 75 75 25 335 | October | 10 Idaho, USA
Grain (Small) Mediterrane
120 20 30 60 40 150 April 4 an
Grain (Small) 10-
Oct/No | | i Pakistan;Arid
121 25 35 65 40 165 v Q4 Reg
Maize (grain) East
122 30 50 60 40 180 April 4 Africa(alt)
Maize (grain) 01-
| o s\S
123 25 40 45 30 140 | Dec/lan | JsY¥ Arid climate
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Minimum

Maximum Root Depletion Root
Crop | NO Crop Depth”1(m) Fraction®2 | Depth”1(m)
(for ET =5mm/day
a.small Vegetables | 1

Broccoli | 2 0.5 0.45
Brussel Sprouts | 3 0.5 0.45
Cabbage | 4 0.9 0.45
Carrots | 5 0.55 0.35
Cauliflower | 6 0.75 0.45
Celery | 7 0.55 0.20
Garlic | 8 0.55 0.30
0.55 0.30
0.55 0.30
Lettuce | 9 0.55 0.30
Onions -dry | 10 0.6 0.30
Onions-green | 11 0.6 0.30
Onions -seed | 12 0.6 0.35
Spinach | 13 0.55 0.20
Radishes | 14 0.55 0.30

b.Vegetables -Solanum Family
(Solanaceae | 15 1.3 0.45
Egg plant | 16 1 0.30
Sweet Peppers [bell] | 17 1.45 0.40
Tomato | 18 1.45 0.40

c.vegetables -Cucumber
Family(Cucurbitaceae) | 19 1.45 0.40
Cantaloupe | 20 1.2 0.45
Cucumber -Fresh Market | 21 0.95 0.45
Cucumber -Machine harvest | 22 0.95 0.50
Pumpkin ,winter Squash | 23 1.25 0.50
Squash ,Zucchini | 24 0.8 0.35
Sweet Melons | 25 1.15 0.40
Watermelons | 26 1.15 0.40
d.Roots and Tubers | 27 1.15 0.40
Beets ,table | 28 0.8 0.50
Cassva -year1 | 29 0.65 0.35
Cassava -year2 | 30 0.85 0.40
Parsnip | 31 0.75 0.40
Potato | 32 0.5 0.35
Sweet Potato | 33 1.25 0.65
Turnip (and Rutabaga) | 34 0.75 0.50

Sugar Beet | 35 0.95 0.5573
e.Lugumes (Leguminosae) | 36 0.95 0.5574

Beans, green | 37 0.6 0.45
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£ Monthly ETo Penman-Monteith - untitled IEI [=] 23

Countrp | Station |

Altitude m. Latitude M - Longitude ‘E -

Month Min Temp Max Temp Humidity Wwind Sun Rad ETo

“C “C # kr/day hours b A day mm.day

January

February
March
April
M ay

June

July

August

September
October

HNovember

December

Average

i~ A clua i 64(3.3.3) Jedd

ﬁj) Monthly ETo Penman-Monteith - C\Users\bukhar\Desktop\SUDAN\W... | = [=] G
Country [Sudan Station [wWAD MED&NI

Altitude 402 m. Latitude | 1424 |*N - Longitude | 3329 |E =

Month Min Temp | Max Temp Humidity Wind Sun Rad ETo
*C C 7 krn/day hours M)A day mmsday

January 335 35 216 10.3 21.2 6.02
February 14.8 3/0 27 242 0.7 235 715
March 181 383 21 216 10.4 24.8 777
April 2.0 402 19 190 106 258 7.93
May 238 413 28 216 101 24.9 839
June 245 39.6 39 268 9.3 23.4 8.41
July 27 w7 57 268 77 21.0 E.B4
August 21.8 332 71 242 7B 21.0 5.40
September A7 /2 ES 190 9.2 230 5.80
October 215 cri 45 138 99 227 5.88
Movember 18.0 365 a7 1390 10.4 21.6 6.26
December 14.5 337 38 216 105 208 5.93
Average 19.7 367 40 216 9.7 228 680

AN el (3.2) Jedd
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