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Introduction

The date palm area and fruit production in Iran are 253697 hectares and 1223142 tons,
respectively. According to the Food and Agriculture Organization (FAO), Iran has ranked second
in the world in date cultivation and production. Accurate planning is important for optimized use
of water resources in the agricultural sector of Iran. The Basis for this planning is determination of
water requirements of plants. The irrigation program can be adjusted correctly, the optimal amount
of water can be provided for the plant, and a few other problems such as excess watering or water
stress can be prevented by accurate specifying of plant water requirement.
The most common direct method for determining evapotranspiration is to use the principle of water
balance in a controlled volume of soil or lysimeter. In lysimeter, conditions of water, soil and plant
are determined more accurately than in the soil’s natural environment (Tripler et al., 2011). This
research was carried out to determine the precise amount of crop coefficient and evapotranspiration
of Barhee date palm in the fourth and fifth years of growth.

Methodology

In this research, three drainage lysimeters with 2 m diameter and 1.2 m height were used for
determining evapotranspiration of date palm (Barhee cultivar) and a drainage lysimeter with 60 cm
diameter and 90 cm depth for determining reference evapotranspiration (Grass). Irrigation of palm
trees and grass was done using water from the Karun River. The actual evapotranspiration of the
plant was determined using soil water balance (Allen et al., 1998; Bhantana & Lazarovitch, 2010):

ETcay =1+P-RO-DP£AS Q)
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In this equation, ET.y is the evapotranspiration of the plant (mm/ly), | is the irrigation water
(mm), P is the precipitation (mm), RO is the runoff (mm), DP is the drainage water (mm), and AS
is the change in soil moisture (mm). Also, the amount of date crop coefficient (K¢) was determined
on the basis of the measured values of the evapotranspiration of date palm and the reference
evapotranspiration (Alihouri, 2017; Merkley & Allen, 2004).

Results and Discussion

The maximum and minimum reference evapotranspiration in 2015 were 342.0 mm in June and
32.3 mm in February. In 2016, however, the maximum reference evapotranspiration (344.1 mm)
was measured in July and the minimum reference evapotranspiration (39.7 mm) was related to
January. The total amount of reference evapotranspiration in 2015 and 2016 were 2006.2 mm and
1791.1 mm, respectively.

The maximum evapotranspiration of date palm in the fourth and fifth years of growth were 103.1
and 131.4 mm, respectively, in July. However, the minimum evapotranspiration of date palm in
the fourth and fifth years of growth were measured to be 14.5 mm in January and 31.9 mm in
February, respectively. The total amounts of evapotranspiration of date palm in the fourth and fifth
years of growth were 666.4 and 961.7 mm, respectively. Increasing plant metabolic activity as a
result of rising plant age can be attributed to this upward trend of date palm evapotranspiration in
the fifth year of growth.

The maximum and minimum crop coefficient (Kc) of Barhee date in the fourth year of growth
were in November and May, respectively (Table 1). Nonetheless, the maximum and minimum crop
coefficient (K¢) in the fifth year of growth were in November and July, respectively (Table 2).

Conclusions

The amount of annual evapotranspiration of date palm in the fourth and fifth years of growths
were 6664 and 9617 m*/ha, respectively. The annual increase in evapotranspiration of date palm in
the fifth year of growth was 44.3%. However, the amount of crop coefficient (Kc) of Barhee date
was from 0.27 to 0.56 in the fourth year of growth and from 0.38 to 0.91 in the fifth year of growth.

Table 1- Evapotranspiration (ETc) and crop coefficient (K¢) of Barhee date in
the fourth year of growth

ET, ET.

Month (mm) (mm) Ke
April 146.6 47.1 0.32
May 250.0 66.5 0.27
June 342.0 96.8 0.28
July 332.0 103.1 0.31
August 280.0 88.7 0.32
September 273.0 87.4 0.32
October 139.6 69.1 0.49
November 67.5 38.1 0.56
December 40.9 15.0 0.37
January 36.9 145 0.39
February 32.3 17.6 0.54
March 65.4 22.6 0.35

Sum 2006.2 666.4 ---
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Table 2- Evapotranspiration (ET.) and crop coefficient (Kc) of Barhee date in the fifth year of growth

ET, ET.

Month (mm) (mm) Ke
April 104.7 58.2 0.56
May 149.1 76.6 0.51
June 251.7 112.9 0.45
July 344.1 131.4 0.38
August 288.3 129.3 0.45
September 199.5 118.7 0.59
October 135.1 107.8 0.80
November 77.9 70.7 0.91
December 41.7 34.8 0.83
January 39.7 33.7 0.85
February 52.6 31.9 0.61
March 106.8 55.8 0.52

Sum 1791.1 961.7
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Table 1- Mean meteorological date of Ahvaz agricultural station in 2015

Max.

Min.

Max.
Month  temperature temperature relative humidity relative humidity

Min. Precipitation  Epan

(C) (C) (%) (%) (mm) _ (mm)

January 18.6 7.6 93 55 76.6 54.0
February 20.7 6.8 82 33 5.9 103.4
March 27.0 134 79 30 12.4 135.5
April 30.5 16.1 66 22 45.2 213.3
May 38.8 21.4 48 12 0.0 404.5
June 46.2 26.6 36 5 0.0 634.6
July 45.7 27.8 41 11 0.0 674.4
August 47.5 29.1 60 15 0.0 4457
September 44.6 27.4 52 16 0.0 382.3
October 39.5 22.2 67 21 0.0 286.7
November 27.6 15.8 86 44 61.7 118.5
December 21.3 8.5 86 41 30.6 81.6

Sum ---

--- 235.4 3534.5

1395 Jlo 33 3lgal (539U ol ! wliiilgd ST (pSiko -2 Joua
Table 2- Mean meteorological date of Ahvaz agricultural station in 2016

Max.

Month  temperature temperature relative humidity relative humidity

Min.

Max.

Min. Precipitation  Epan

(C) (C) (%) (%) (mm) _ (mm)

January 20.5 1.7 85 41 27.5 78.5
February 19.3 6.3 82 33 7.5 99.4
March 25.3 10.2 80 28 23.1 129.0
April 29.1 14.4 73 23 22.3 204.8
May 40.2 22.4 58 13 2.1 377.7
June 43.0 23.9 43 8 0.0 556.9
July 47.6 28.1 46 9 0.0 584.3
August 47.9 28.1 55 11 0.0 504.4
September 45.2 25.3 58 14 0.0 390.5
October 38.6 18.3 59 13 0.0 287.0
November 32.0 14.6 74 24 0.0 136.8
December 20.8 7.3 76 33 21.4 92.1

Sum ---

--- 103.9 3441.4
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Fig. 2- Mean reference evapotranspiration in 2015 and 2016
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Fig. 3- Mean date palm evapotranspiration in fourth and fifth years of growth
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Table 3- Crop coefficient of Barhee date palm in fourth year of growth
ET, ET. ET.

Month (mm) (mmlly)  (mm) Ke
April 146.6 212.6 47.1 0.32
May 250.0 300.3 66.5 0.27
June 342.0 436.8 96.8 0.28
July 332.0 465.3 103.1 0.31
August 280.0 400.4 88.7 0.32
September 273.0 394.6 87.4 0.32
October 139.6 312.0 69.1 0.49
November 67.5 171.8 38.1 0.56
December 40.9 67.8 15.0 0.37
January 36.9 65.6 145 0.39
February 32.3 79.4 17.6 0.54
March 65.4 102.1 22.6 0.35
Sum 2006.2 3008.6 666.4

Wby ey Jl 93 (2 2 081 Sl 55 (AL e p2 Ol -4 9o
Table 4- Crop coefficient of Barhee date palm in fifth year of growth
ET, ET. ET.

Month (mm) (mmlly)  (mm) Ke
April 104.7 262.7 58.2 0.56
May 149.1 345.6 76.6 0.51
June 251.7 509.6 112.9 0.45
July 344.1 593.4 131.4 0.38
August 288.3 583.8 129.3 0.45
September 199.5 535.7 118.7 0.59
October 135.1 486.5 107.8 0.80
November 77.9 319.0 70.7 0.91
December 41.7 157.0 34.8 0.83
January 39.7 152.1 33.7 0.85
February 52.6 144.2 31.9 0.61
March 106.8 251.9 55.8 0.52

Sum 17911 4341.6 961.7 ---
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Table 5- Vegetative characteristics of date palm in end fourth year of growth

Lysimeter Number of Leaf length Leaf width Number of  Leaflet _Leaflet
leaves (cm) (cm) leaflets  length (cm) width (cm)
1 21 191.0 62.0 1796 37.4 2.7
2 20 193.0 72.8 1640 39.1 2.7
3 18 172.7 69.3 1553 34.0 3.1
Mean 19.7 185.6 68.0 1663 36.8 2.8

Aby ey Jlo Sbk 59 b OUS58 (G 9y Dlho -6 Jguer
Table 6- Vegetative characteristics of date palm in end fifth year of growth

Lysimeter Number of Leaf length Leaf width Number of  Leaflet _Leaflet
leaves (cm) (cm) leaflets  length (cm) width (cm)
1 29 196.0 69.3 2967 37.5 2.7
2 27 193.5 77.0 2511 39.2 2.7
3 30 207.0 70.0 3210 34.2 3.1
Mean 28.7 198.8 72.1 2896 37.0 2.8
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