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Abstract

Water management is key to the efficient use of water and in promoting crop production, particularly
in water scarce semi-arid areas. The present study aims to estimate the crop water requirements for
tomato and potato crop and irrigation scheduling for Al-Qadisiya Governorate, middle of Irag, using
CROPWAT 8.0 model developed by FAO. This research was carried out to identify the irrigation
requirement and management of most important crops. The results indicate that adequate water
availability will be needed for tomatoes and potatoes during their flowering and fruiting period. The
crop water requirement 1159.4 is mm/dec and 588.5 mm/dec for tomatoes and potatoes. But the
study stresses the need to ensure irrigation management in accordance with ET, soil moisture and
climate for sustainable agriculture. From the above observations it was suggested that the water
requirement of a crop can be simulated better by using the CROPWAT 8.0 model of the crops and
the same can be used to suggest irrigation scheduling to the farmers. The findings may help water-
stressed scientists, policy makers and farmers to better manage their irrigation water.

Keywords:. Irrigation water, Tomato, Potato

Introduction placing increasing pressure on available

water resources, particularly in arid and
Water is the most important natural semi-arid regions [ 1]. Itis estimated that
resource for agriculture; however, growing the agriculture contributes approximately
demand for its use across various sectors, 70% of total freshwater consumption in the
coupled with global climate change, is world and the loss of over 60% from the
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use of irrigation water is worsening the
current situation, according to the World
Water Development Report of the United
Nations [ 2 ].

Irag, which lies within a semi-arid climate
zone, is suffering from a severe water
crisis that has been exacerbated by climate
change and the construction of dams on the
Tigris and Euphrates rivers in neighboring
countries, leading to a sharp decline in
water inflows and a deterioration in water
quality [ 3 ]. The agricultural sector is the
largest consumer of water in Iraq,
accounting for about 80% of total water
consumption, making water conservation
in this sector an indispensable national

priority [ 11].

Tomato and potato crops are important in
agricultural context in Irag and its
production is challenged by water scarcity,
high evapotranspiration rates, particularly
in hot and dry summer of central Irag.
Recent studies have revealed that the crop
water requirements are not uniform across
the crop growth stages and it depends on
soil type, location, agricultural practices,
temperature, and effective rainfall [ 2 ].

In this context, computer models have
proven useful tools to assist in agricultural
water management decisions. A prominent
example of these tools is CROPWAT 8.0
developed by Food and Agriculture
Organization of the United Nations (FAO)
which  could calculate the  water
requirement of crops and an irrigation
schedule based on climate, soil, and crop
data [4 ].The program relies on the
Penman-Manteith equation for calculating
reference evapotranspiration (ET, ) and
thus is one of the most accurate and
complete methods available for estimating
evapotranspiration and crop  water
requirements [5 ]. Numerous studies in

Irag and around the world have
demonstrated the effectiveness of this
model in calculating crop  water
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managing
scientific

requirements  and
resources  with
[3,2,6,1,7,8 ,9,10].

At the local level, a study in Dhi Qar
Governorate in southern Iraq used the
CROPWAT 8.0 program to estimate water
requirements and irrigation schedules for
several crops; the water requirement for
tomatoes was 1,180 mm/decade, exceeding
that of wheat, barley, and white corn
(Ewaid et al., 2019). Another study in
Basra Governorate showed that the water
requirements for tomatoes were 470.3
mm/decade,  while  net irrigation
requirements were 415.4 mm/decade [11]..
As for potatoes, a study covering nine
weather stations across Iraq revealed that
their water requirements ranged from 17.9
mm at the Mosul station (in the north) and
438.6 mm at the Al-Hay station (in central
Irag), indicating a clear variation in the
water requirements of a single crop
depending on geographical location and
climatic conditions [1]..

Globally, a study conducted in Ethiopia
applied the CROPWAT model to
determine the water requirements for
tomato crops. The results showed that the
total amount of water applied under the
irrigation regimen  calculated by
CROPWAT was 1087.5 mm in 2020,
compared to 1275. 5 mm under farmers’
traditional practices, representing a 14.7%
savings and a 25.8% increase in
marketable yield. Water use efficiency for
tomatoes under the CROPWAT system
was recorded at 14.42 kg/m3 compared to
9.01 kg/m3 for traditional practices,
representing a 37.5% increase [4]..

In India, a study using CROPWAT 8.0
estimated the water requirements for
tomatoes in the state of Assam at 274.2
mm for the entire season, with a net
irrigation requirement of 167.2 mm when
planted on October [12]. Another study in
the Oda Bultum region of Ethiopia
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estimated the water requirements for
tomatoes at 412 mm and the irrigation
requirements at 358 mm during the dry
season [5].

Although these valuable studies are
available, most of them focus on southern
Iraq or other regions outside the country,
while studies on improving the use of
irrigation water for tomato and potato
crops in central Iraq remain limited.
Central Iraq is characterized by climatic
and soil conditions that differ from those in

Material and Methods
The study area

This work was accomplished in in Al-

Qadisiya Governorate , Iraq. The Al-
Qadisiya governorate, known as the
Diwaniya  Governorate, is located

southeast of Baghdad between (31° 51’ 0"
N), and (45° 3’ 0” E). The Al-Qadisiya
Governorate in south-central Iraq features
flat alluvial plains sloping eastward from
the western desert fringes. The Euphrates

River is water source [ 13 ]. Critical
water challenges include dwindling
flows  due to upstream dams
(Turkey/Syria), soil salinization from

intensive farming, and pollution from
agricultural. Statistics indicate that the total
area of land in the governorate is
3,275,326 dunum. The area suitable for
agricultural production occupies
approximately 1,844,700 dunum [14].
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the southern regions, and it is a vital
agricultural area where these crops are
grown extensively. Therefore, this study
aims to estimate the water requirements of
tomato and potato crops in central Iraq
using the CROPWAT 8.0 model and to
derive optimal irrigation schedules that
contribute  to  rationalizing  water
consumption and increasing agricultural
productivity [4], thereby achieving water
and food sustainability in light of the water
scarcity facing the country.

Figure (1) map of Irag and location of the
study area

2.1 Meteorological Data

The CROPWAT programme takes twelve
meteorological variables to measure, such
as air temperature, vapour pressure,
relative humidity, barometric pressure,
direction of wind, wind  speed,
precipitation, solar radiation, , and
lightning.
Irrigation requirements for various crops
were calculated at numerous weather
stations worldwide. The soil type of the
study area was determined as Medium
(loam) [3].Climatic data from FAO
software CLIMWAT 2.0, As far as crop
and soil data are related to the study area
were employed using CROPWAT.
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2.2 CROPWAT 8.0 Model

The FAO developed a series of
equations  for calculating irrigation
requirement (IR), irrigation scheduling,
crop water requirement (CWR), and
reference evapotranspiration (ETy) in the
computer program, CROPWAT 8.0, with
data pertaining to rainfall, soil, crop and
climate. The program contains general
information about the characteristics of a
wide range of crops, about the local
climate and soil conditions and assists with
creating irrigation schedules and the
amount of water that can be supplied to
these various cropping patterns in rained
and irrigated conditions.

2.3 Input Data Related to Crop and Soil

Kc values were computed from the ratio of
evapotranspiration of each crop to
reference evapotranspiration (ET,) and
were taken from the data of the full
irrigation (IR100). ETc was estimated by
soil water balance approach (FAO-
approach, Equation (3) and ET, was
estimated, using the Penman—Monteith
equation, based on the climatic variables
recorded from the weather station. All
input data related to soil were manually
incorporated [15]..

2.4 Reference Evapotranspiration (ETo)

Understanding the effects of climate
change would have included additional
evaporation with a higher IWR. As this
research need easily available inputs such
as minimum and maximum temperatures
(°C), relative humidity (%), daily sunshine
(h), and wind speed (m/s), , that were
estimated using the CROPWAT for AL-
Qadisiya  province, FAO Penman-
Monteith Equation was used in present
work to calculate evapotranspiration [16]..
Using a mathematical equation (eq.1), the
study Penman-Monteith equation used in
this work can be expressed as follows:
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[0.408A(Ry—G)+y900/(T+273)u2(es—ea)]
[A+y(1+0.34u2)]

ETO =

Where:

Rn=net radiation at the crop canopy (MJ
m 2 day ).

A= slope vapor pressure curve (kPa °C").
G= soil heat flux density (MJ m 2 day ).
T=average daily air temperature at 2 m
height (°C).

y= psychometric constant (kPa °C™").
es=saturation vapor pressure (kPa).
es=actual vapor pressure (kPa).

es — €,= saturation vapor pressure deficit
(kPa).

u,= wind speed (at 2 m height (m s ).

2.5 Crop Evapotranspiration (ETc)

The crop coefficient (Kc) is used in the
model to calculate ETc, and has been
determined based on the climatic data.
Crop coefficient is the ratio of reference
ETCc/ETo. The equation below (Equation
(2)) is used to calculate ETc.

ET, = ETy X K,....(2)

Kc= the crop coefficient, representing the
ratio of crop’s ETc to the reference
evapotranspiration (ETo) [9]..

2.6 Irrigation water Requirement
Irrigation water requirement is calculated
by taking into account crop type and stage,
climate, and soil type including the crop
data for tomato and potato were obtained
from the FAO [17]

The CROPWAT application can be
utilized to calculate the root zone's daily
water content using the following formula
(equation 3) [24].

DT'l' = DT'l—l—(P—ROL)—Il‘FCRl‘F
ET, + DP;.....(3)

Where: Dr,i—1 is the water content in the
root zone at the end of the previous day
(mm.), and Dr,i is the root zone depletion
at the end of the day (mm.). Day 1 is the
day on which precipitation occurred
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(mm.), surface soil runoff (mm.) is given
as ROI, net irrigation depth that gets into
the soil (mm.) is given as li, capillary rise
from the groundwater table (mm.) is given
as Cri, crop evapotranspiration (mm.) is
given as ETci, and water lost in the root
zone on day | (mm.) is given as DPi.
Results and Discussion

3.1 References evaporation

The results in Table (1) show a marked
increase in reference evapotranspiration
(ETo) values during the summer months,
with a maximum value of 10.06 mm/day in
July, while the value dropped to a
minimum of 2.11 mm/day in January, This
seasonal variation is attributed to the
significant rise in temperatures during the
summer (with a maximum temperature of
42.7°C recorded in July), coupled with a
decrease in relative humidity to 29%, an
increase in sunshine hours to 10.9 hours,
and an increase in solar radiation to 26.1
megajoules/ m?2/day, which increases
evaporation and transpiration rates. In
winter, however, temperatures drop, and
hours of sunshine and solar radiation
decrease, while relative humidity rises to
67%, leading to lower evaporation-
transpiration rates. This is consistent with
the findings of a study by Al-Bahati et al.
[6] in central Iraq, which confirmed that
high evapotranspiration rates are closely
linked to intense solar radiation and high

temperatures. These results are also
consistent with a study by Ewaid et al.
(2019) in southern Iraq, which showed that
evaporation rates increase significantly
during the summer due to the combination
of high temperatures and low humidity,
while they decrease in the winter, This is
also consistent with a study by Solangi et
al. (2022) in Pakistan, which showed that
ET, values are high in the summer due to
high temperatures, low relative humidity,
and dry winds, and decrease in winter due
to opposite climatic factors. This confirms
that changes in ET, values reflect
variations in meteorological conditions in
the region, and these variations have a
direct impact on crop water requirements,
as irrigation needs increase during hot
months and decrease during cold months.
This is consistent with the findings of a
study by Patle and Panggeng [23] in the
Kohima region of India, which found that
higher ET, values increase crop water
requirements, particularly during critical
growth stages. Therefore, a precise
understanding of reference
evapotranspiration patterns is essential for
scientifically planning irrigation schedules
and rationalizing water consumption in
arid and semi-arid regions such as central
Iraq.

Table (1) Reference evapotranspiration of the study area

Month Min. Max. Humidity | Wind Sun Rad ETy
Temp® | Temp® | % (km/day | (hours | (MJ/m2/day | (mm/day
C C ) ) ) )
January |4.1 17.1 67 233 6.5 114 2.11
February |5.8 19.7 61 242 7.2 14.4 2.85
March 9.6 24.4 50 259 7.5 17.4 4.33
April 14.5 30.1 43 251 8.1 20.7 5.88
May 20 34.8 35 233 9.1 23.3 7.27
June 23.1 41 27 294 10.9 26.3 9.96
July 24.3 42.7 29 285 10.9 26.1 10.06
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August 23.6 42.9 29 259 10.4 24.3 9.34
Septembe | 20.3 40.1 31 225 9.6 21 7.64
r

October | 15.8 34.5 42 199 8.3 16.4 5.37
Novembe | 10.4 25.6 55 199 6.8 12.2 3.34
r

December | 5.4 18.6 65 216 6.3 10.6 2.21
Average | 14.7 31 44 241 8.5 18.7 5.86

3.2 Effective rainfall

The results in Tables (2) and (3) show that
effective rainfall for tomato and potato
crops accounted for 30.8% and 26.2%,
respectively, of total water requirements,
reflecting a clear variation in the
contribution of effective rainfall depending
on crop type and planting date. It is noted
that effective rainfall for tomatoes was
concentrated in March, April, and May
(peaking at 5.2 mm in the first ten days of
April) and then gradually decreased to zero
in June, July, and August, whereas effective
rainfall for potatoes was more evenly
distributed throughout September, October,
November, and December (peaking at 4.9
mm in the second ten-day period of
December), This difference in the timing
and amount of effective rainfall between the
two crops is due to differences in planting
seasons: tomatoes are planted in the spring
and enter their critical growth stage in the
summer, when effective rainfall is absent,
while potatoes are planted in the fall and
benefit from winter rainfall. This is
consistent with the findings of a study by
Zhu et al. [18] which indicated that
effective rainfall values for crops vary
depending on crop type and seasonal
patterns, increasing in winter and being
absent in summer. These findings also
support the results of Clarke et al. [19] who
calculated effective rainfall as the amount
of rainfall taken up by crops, minus that lost
due to deep percolation and surface runoff.
They also agree with the study conducted
by Ewaid et al. [3] in southern Irag which
indicated that the effective rainfall ranges

from 0.0 to 23.1 mm and is highest during
winter and lowest during summer months
when the high temperatures and dry winds
reduce the effective rainfall. This implies
that the reliance on rainfall is not enough to
satisfy the requirements of the crops,
particularly during summer and
supplemental irrigation needs to be used to
make up the difference between their needs
and effective rainfall. This highlights the
need to use the CROPWAT program with
caution to accurately estimate water
requirements and plan the optimum
irrigation schedule. The study conducted by
Solangi et al. [20] also pointed out that the
effective rainfall is an influential factor for
decreasing the need for irrigation water, but
it is inadequate in arid and semi-arid
climates like central Iraq, and thus scientific
approaches are essential in water resource
management.

3.3 Crop water requirement

The actual evapotranspiration (ETc) values
of tomato and potato crops in central Iraq
were 1159.4 mm/decade and 588.5
mm/decade, respectively, which showed a
significant difference between the tomato
and potato crops due to the difference in
their crop coefficient (Kc) as it increased
gradually with the growth stage and reached
a maximum value for both crops during the
mid-stage (Mid) as 12.31 mm/day for
tomatoes and 6.85 mm/day for potatoes in
the 2nd decade of June and first decade of
October, respectively. This shows the effect
of the different growing seasons: tomatoes
are planted in the spring and during the
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warm summer they are in their critical
growth phase, while potatoes are planted in
the fall and experience less extreme
temperatures and solar radiation during the
critical growth period. This is also aligned
with the results of a study done by Soomro
et al. [9], which showed that crop water
requirement varies based on (1) climate, (2)
the type of crop and (3) stage of growth
with mature crops using more water
compared to newly planted ones. Crop
water requirements found in this study are
similar to those of Saeed et al. [21] in
northern Irag and Hussain et al. [22] who
reported high correlation between crop
water

requirement and climatic factors and crops
growth stages. The tables show that ETc
increases gradually with the progress of the
stages from Init to Deve, increases further
in the middle stages (Mid) and decreases in
the final stages (Late) as the plant grows
and transpiration rates are higher during the
period from Init to Deve and then lower as
the plant approaches maturity and harvest.
This reflects the finding in the report that
the water requirements of crops depend on
the type of soil, its location, cropping
methods, temperature and effective rainfall.
These findings also support the findings of
Al-Bahathy et al. [6] in central Irag who
found irrigation needs are less during initial

growth phase, but increased during
development phase and reached peak
during the middle phase, which is the phase
when harvesting is being done. This
indicates that (ETc) is a true reflection of
the complex climatic and crop characteristic
and growth stages and it can be used as an
important basis in the determination of
water requirement and optimum irrigation
schedules in the arid and semi-arid regions
like central Iraq.

Table (2) Water requirement of tomato

Month | Decade | Stage Kc coeff | ETc ETc Eff rain | Irr. Req.
(mm/day) | (mm/dec) | (mm/dec) | (mm/dec)

Mar 2 Init 0.60 2.6 15.6 3.2 12.90

Mar 3 Init 0.60 2.91 32 52 26.8

Apr 1 Init 0.60 3.22 32.2 5.2 27

Apr 2 Deve 0.64 3.78 37.8 5.1 32.6

Apr 3 Deve 0.79 5 50 4.3 45.7

May 1 Deve 0.94 6.32 63.2 3.4 59.8

May 2 Deve 1.09 7.79 77.9 2.6 75.3

May 3 Mid 1.2 9.68 106.5 1.8 104.8

Jun 1 Mid 1.2 11.11 1111 0.1 111

Jun 2 Mid 1.2 12.31 123.1 0 123.1

Jun 3 Mid 1.2 12.23 122.3 0 122.3

Jul 1 Late 1.19 11.96 119.6 0 119.6

2492

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (3): 2486-2498 , (Sep. 2026) Aajel et al.

Jul 2 Late 1.1 11.09 110.9 0 110.9
Jul 3 Late 0.98 9.64 106 0 106
Aug 1 Late 0.88 8.52 51.1 0 51.1
1159.4 | 30.8 1129.1
Table (3) Water requirement of Potato
Month | Decade | Stage Kc coeff | ETc ETc Eff rain | Irr. Req.
(mm/day) | (mm/dec) | (mm/dec) | (mm/dec)
Aug 2 Init 0.50 4.72 28.30 0 28.3
Aug 3 Init 0.50 4.42 48.60 0 48.6
Sep 1 Deve 0.51 4.16 41.6 0 41.6
Sep 2 Deve 0.67 5.12 51.2 0 51.2
Sep 3 Deve 0.9 6.18 61.8 0.1 61.6
Oct 1 Mid 1.12 6.85 68.5 2 66.5
Oct 2 Mid 1.18 6.35 63.5 3 60.5
Oct 3 Mid 1.18 5.54 61 2.9 58.1
Nov 1 Mid 1.18 4.66 46.6 2.4 44.2
Nov 2 Mid 1.18 3.82 38.2 2.3 35.9
Nov 3 Late 1.13 3.27 32.7 3.3 29.5
Dec 1 Late 1 2.51 25.1 4.2 20.9
Dec 2 Late 0.86 1.81 18.1 4.9 13.2
Dec 3 Late 0.78 1.64 3.3 1.2 3.3
588.5 26.2 563.5
tomatoes are grown, as the water

3.4 Irrigation scheduling of crops

The results of irrigation schedules for
tomato and potato showed clear pattern of
water requirement changes throughout
growth stages showing that irrigation
requirements are reduced in initial growth
stage, then increased gradually during the
development stage, reaching the highest
level in the middle stage and then
decreased in the final stage to ease
harvesting, which is consistent with the
results of Al-Bahaty et al. [6]who
confirmed that under the central Iraq
conditions. Compared to potatoes (Table
5), it is noted that the water requirement
for tomato is also significantly higher due
to differences in the crop coefficient (Kc),
root depth and growing seasons where the
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requirements during the growing seasons
are higher with higher rates of reference
evapotranspiration (ETy). This is consistent
with a study conducted in southern Iraqg
that classified tomatoes among the crops
with the highest water consumption, and
with an Ethiopian study that recorded
water requirements for tomatoes at 1,087.5
mm according to the CROPWAT system.
The tables also reveal a clear gap between
net irrigation and total irrigation, reflecting
system losses ranging from 30-40% due to
evaporation, surface runoff, and deep
percolation.  This  underscores  the
importance of using irrigation schedules
calculated by CROPWAT, which allocated
10 irrigations for tomatoes and 13 for
potatoes based on the depletion index
(Depl%) and soil moisture status and

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (3): 2486-2498 , (Sep. 2026) Aajel et al.

effective rainfall, an approach that a study
by Adamtie et al. [4] has proven effective
in increasing marketable tomato yield by
25.8% and water use efficiency by 37.5%
compared to traditional practices, with the
system capable of reducing losses by up to
46.1%.

The final observations show a sharp
decline in irrigation toward the end of the
season, with high drainage values (21% for
tomatoes and 11% for potatoes) to dry out
the soil before harvest, while flow rates
range from 0.38 to 2.03 liters/second/
hectare for tomatoes and 0.47-1.09 for
potatoes, reflecting the intensity of

Table (4) Irrigation Scheduling of Tomato

irrigation required at each stage. Taken
together, these results underscore the
importance of the CROPWAT program as
an accurate scientific tool for determining
optimal irrigation schedules for tomato and
potato crops in central Irag, thereby
contributing to a 15-30% reduction in
water consumption while maintaining crop
yield and quality, a finding supported by
previous studies that recommended the use
of computer models in agricultural water
resource management to address water
scarcity in arid and semi-arid regions.

Date Day | Stage | Rain | Ks Eta | Depl.| Net | Deficit | Loss | Gr. Flow
(mm) | (fract.| (%) | (%) | Irr. (mm) | (mm) | Irr. (I/s/ha)
(mm) (mm)
30-Mar | 16 |Init | 0.0 1 100 |30 |36.7 [0.0 0 524 10.38
19-Apr |36 |Dev |[0.0 1 100 |32 |58.6 |0.0 0.0 83.6 |0.48
06- 53 | Dev |0.0 1 100 |36 |855 (0.0 0.0 122.2 1 0.83
May
22- 69 | Dev |0.0 1 100 |42 |1199 (0.0 0.0 171.3 | 1.24
May
03-Jun |81 |Mid |0.1 1 100 |41 |1195(0.0 0.0 170.8 | 1.65
14-Jun |92 | Mid |0.0 1 100 |44 |127 |0.0 0.0 181.4|1.91
24-Jun | 102 | Mid | 0.0 1 100 |42 | 1228 0.0 0.0 175.4 | 2.03
04-Jul | 112 | Mid | 0.0 1 100 |42 |121.2 (0.0 0.0 173.2 | 2
15-Jul | 123 | End | 0.0 1 100 |44 |127.2 (0.0 0.0 181.8 | 1.91
29-Jul [ 137 |End |[0.0 1 100 |49 |142.2 (0.0 0.0 203.1 | 1.68
06-Aug | End | End | 0.0 1 00 |21
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Table (5) Irrigation Scheduling of Potato

Date Da | Stag | Rain | Ks Eta | Depl | Net | Defici | Loss | Gr. Flow

y e (mm | (fract. | (%) |. (%) | Irr. t (mm | Irr. (I/s/ha
) ) §mm (mm) |) §mm )

20- 6 Init | 0.0 1 100 | 29 28.3 | 0.0 0.0 |405 |0.78

Aug

26- 12 | Init |0.0 1 100 | 25 26.5 | 0.0 00 |379 |0.73

Aug

02-Sep |19 | Init | 0.0 1 100 |26 304 | 0.0 00 [435 |0.72

10-Sep | 27 | Dev | 0.0 1 100 | 26 33.3 | 0.0 0.0 |[475 |0.69

18-Sep | 35 | Dev |0.0 1 100 | 29 41 0.0 0.0 |585 |0.85

26-Sep | 43 | Dev |0.0 1 100 | 30 47.2 1 0.0 0.0 |67.5 |0.98

04-Oct |51 | Dev |0.0 1 100 |30 51.1 | 0.0 00 |73 1.06

12-Oct |59 | Mid | 0.0 1 100 | 30 528 | 0.0 00 |754 |1.09

21-Oct | 68 | Mid |0.0 1 100 | 31 548 | 0.0 00 |783 |1.01

31-Oct | 78 | Mid | 0.0 1 100 | 30 525 | 0.0 00 |751 |0.87

13- 91 | Mid |1.2 1 100 | 31 545 | 0.0 0.0 |77.9 |0.69

Nov

08- 116 | End | 0.0 1 100 |41 70.8 | 0.0 0.0 101. | 0.47

Dec 2

22- End | End | 0.0 1 0 11

Dec

4 Conclusions

and potato crop water requirement as
well as irrigation requirement at
different growth stages daily, decadal
and monthly. The results show that
water management is important if the
rainfall is normal or deficient. Based
on the above observations, it was
recommended that the CROPWAT 8.0
model was used to estimate the crop
water requirements with high accuracy
for various crops and farmers could be
guided by the model on the irrigation

The study estimated the crop water
requirement, irrigation scheduling for
tomatoes and potato well essential for
water efficiency and increase in yield.
The water needs and optimum
irrigation scheduling for tomato and
potato were considered using FAO
CROPWAT 8.0 which accounted for
crop requirements and  climatic
conditions in the region, based on
growth stage and water requirement of
the crops. The work was conducted in

scheduling required for the crop. the middle part of Iraq at Al-Qadisiya
Governorat. Model predicted tomato
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