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Introduction

Increased production per unit volume of consumed water requires more precise planning in
selecting the appropriate irrigation method for the optimal use of available water resources in the
agricultural sector. The province of Khuzestan has been ranked third with 13.8 percent of the
total date production of the country. Therefore, using pressurized irrigation methods with the goal
of optimal utilization of water resources is inevitable. This research was carried out with the aim
of investigating the possibility of utilizing subsurface drip irrigation systems in date orchards and
determining the most suitable irrigation treatments in terms of yield and water use efficiency for
Kabkab cultivar. Mohebbi and Alihoori (2013), in a study conducted with four irrigation
treatments including surface irrigation and drip irrigation with 75% and 100% cumulative
evaporation of class A evaporation pan in Hormozgan province, showed that despite different
amounts of water in treatment irrigations, there was no significant difference in fruit yield,
vegetative traits, and shading surface. The highest and lowest water use efficiency was obtained
from drip irrigation treatment with 75% water and surface irrigation treatment with water content
equal to 100% cumulative evaporation from class A evaporation pan. Therefore, irrigation with
drip irrigation method and 75% cumulative evaporation from class A pans were recommended
for irrigation of palm groves. The results of Mohebi’s (2005) study on comparing the effects of
two equivalent amounts of water, 75% and 100% evaporation of class A pan in two methods of
drip irrigation and surface irrigation on the growth and development of the palm cultivar
Peeyaram showed that, among different treatments, there were significant differences in
vegetative growth indices such as the number of leaflets, the trunk diameter, and the shading
surface. However, in terms of leaf number, yield and quality characteristics of fruit including pH,
moisture, soluble solids and total sugar content, the differences among treatments were not
significant. The irrigation interval was two days in a drip method and seven days in a surface
treatment. The results also showed that although different treatments provided different levels of
water for trees, there was no significant difference between treatments in terms of yield and
guality traits. The effect of treatments on vegetative traits and yield was not significant. Water
consumption in 75% evaporation treatment in drip irrigation method was as much as about 40%
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of water use in surface irrigation. Therefore, treatment of 75% evaporation from the pan was
introduced in the drip irrigation treatment method.

Methodology

The treatments consisted of the amount of water consumed by subsurface drip irrigation in
three levels based on 75, 100 and 125% water requirement and in surface drip irrigation based on
100% water requirement. Data analysis was performed using a complete randomized block
design with three replications. This research was carried out on Kabkab date palm cultivar at
Behbahan Agricultural Research Station during three years (2013-2015). For accurate irrigation
management, daily statistics of Behbahan synoptic meteorological station (minimum and
maximum daily temperature, minimum and maximum humidity of wind speed and maximum
hours of sunshine) were used and then the daily evapotranspiration was calculated based on
Penman-Monteith model (Allen et al., 1998). The duration of irrigation was calculated by
monitoring daily information. The irrigation interval was defined as one day and was used to
determine the vegetation coefficients based on the FAO-56 model.

Results and Discussion

In the number of fruits in the cluster, treatments of 75, 100 and 125% of crop water
requirement and surface drip irrigation, respectively with 981.1, 937.7, 1002.2 and 1160.4 of
fruits in the common cluster, were in the same place. Surface drip irrigation with the highest yield
of 8412.6 kg ha-1 was ranked first and gained the title of superior treatment for water use
efficiency. The 75% water requirement treatment had the lowest moisture content and the final
rating was 10.7%. The 75% water requirement treatment with 6.7 N/m? had the highest rigidity
and loneliness was in the first place. As to the index of total soluble solids, 75, 100 and 125%
treatments of subsurface drip irrigation and surface drip treatments were respectively 65.8, 64.6,
63.7 and 63.9, occupying the same place.

Conclusions

Optimizing water use and reducing it to 6116.53 cubic meters per hectare in 75% water
treatment resulted in saving water since this treatment decreased 20.4, 19.7 and 39.4% of water
use, respectively, compared to the surface drip and 100 and 125% water treatments. This amount
of reduction in water consumption has not resulted in significant alteration of the quantitative
traits and some qualitative traits such as pH, soluble solids and sugar content in sub-surface drip
treatments. Considering the insignificant impact of irrigation levels in subsurface drip treatments,
it is possible to use other irrigation treatments such as 50 and 60% water requirement in future
studies of subsurface drip irrigation.
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Table 1-Crop coefficient of dates in the months of irrigation(FAO 56)

March-April April -May May —June June -July  July -August  August -September
91 94 .0.95 0,95 0.95 0.95
ST dg0d 4 o8 @B- ¥ Joor
Table 2- Analysis of water sample
Source EC pH (meg/l) Anions (meg/l) Cations
DISCharge (}lS/Cm) CI' HCO3' Na+ mg2+ Ca2+
Well 3080 7.0 12.0 3.0 14.5 9.5 11.5
B cdb Slakin - ¥ Ju
Table 3- Soil texture properties
soil depth Clay e
. () Silt
(cm) o) sanden texture
0-33 47 46 7 silty clay
33-66 49 42 9 silty clay
66-100 43 48 9 silty clay
L g0 2l Olaseln (S p—§ Joo>
Table 4- Some chemical characteristics of the soil
Soil depth EC oH (meg/lit) Cations (meq/lit) Anions
cm (dS/m) ” ” N Total o Total
Mg Ca Na HCOs cr SO4
0-33 5.74 8.55 12.5 31.25 54.34 98.09 8.75 5 51.55 65.3
33-66 3.01 7.83 11.25 36.25 19.02 66.52 6.25 6.25 40.98 53.48
66-100 3.81 8.06 18.75 26.25 40.76 85.76 6.25 10 60.68 76.93
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Table 5-Average water consumption in the palm of treatments Zahedi in different months of a three-year project

039y plmil Jlv 4w Lalise Sk 50 OIS @85 5o &M}Télﬁ}l&f; 39 QTJ,&A S -0 Jou>

0,
.  75%water 100%water 125% water  Surface  Total 75%  Total 1000  |°ow@l125% - Total
Effective Effective . . . . water Surface
. . . reqUIrement reqUIrement reqUIrement drlp water water . .
month rainfall ~ rainfall rainfall . - requirement drip
3 treatment treatment treatment treatment reqUIrement reqUIrement
(mm) (mm) (m°/ha) (m3 ha) (m3 /ha) (m3 ha) (m3 ha) (m3 ha) (m3 /ha) treatment treatment
(m*ha) (m*/ha)
September - 5.0 5.0 49.6 0 0 0 0 49.6 49.6 49.6 49.6
October
October - 61.1 55.1 551.3 0 0 0 0 551.3 551.3 551.3 551.3
November
November - 1015  85.0 850.2 0 0 0 0 850.2 850.2 850.2 850.2
December
December - 1039  86.6 866.5 0 0 0 0 866.5 866.5 866.5 866.5
January
January -February 12.2 12.0 119.6 0 0 0 0 119.6 119.6 119.6 119.6
February - March ~ 35.0 33.0 330.1 0 0 0 0 330.1 330.1 330.1 330.1
March-April 25.9 248 2483 480.3 640.4 800.6 648.9 728.6 888.7 1048.8 897.2
April -May 02 0.2 17 1175.9 1567.9 1959.9 1582.8 11776 1569.6 1961.6 15845
May -June 0 0 0 1598.0 2130.7 2663.4 2156.9 1598.0 2130.7 2663.4 2156.9
June -July 1.0 1.0 10.0 1713.1 2248.1 2855.1 2312.4 1723.0 2294.1 2865.1 2322.4
July -August 0.7 0.7 73 1511.4 2015.2 2519.0 2040.2 1518.7 2022.5 2526.3 20475
August - 4.3 43 43.0 1050.1 1400.1 1750.1 1417.9 1093.1 1443.1 1793.2 1460.9
September
350.8  307.8  3077.6 7528.8 10038.8 126480  10159.1 10606.4 13116.0 15625.6 13236.7
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Table 6- Comparison of Mean Squares and meaningfull Level of Some quantitative traits, yield and dates water use efficiency in experimental treatments

Water use . Number of  Number of . L )
Sources of changes Degrees of efficiency yield dates fruits per strings in the Cluster drying Fruit weight Fruit
freedom percentage ratio to the core weight
cluster cluster
Year 2 0.075"° 15746416.5™° 391414.7"° 451" 12027.5"¢ 0.47"° 4.22"*
Repeat 6 0.004"* 7782775 100436.0"° 726" 44.9"° 1.64"° 2.03"¢
irrigation 3 0.109 * 9443774.7 * 84996.7"* 199.6 * 3247 ** 6.56"* 14.96 **

irrigation Year 6 0.012* 2360215.6*  74802.9* 70.8" 26.9" 3.96" 1.38"

Error 18 0.008 593996.2 25462.3 34.4 24.5 1.55 0.99

Coefficient of variation - 17.06 16.96 15.64 11.75 12.81 10.28 8.65

«and ** significant at 5 and 1 percent probability levels and ns: not significant

e lo3T Slslosd 53 DT b yan 27 g (o5 Dlho (B 1 Slo duglio -Y 9o
Table 7. Comparison of some quantitative traits and water use efficiency in experimental treatments

levels of irrigation (kg/m®) (kg/ha) per cluster Spll;leLﬁirper percentage core an
75%water requirement 0.627° 6592.3° 981.0° 50.4 % 47.0° 13.3 ° 11.3°
Subsurface 0 : ab b a b a a b
drip 100%water requirement 0.437 6140.8 937.7 44.0 37.8 11.3 10.4
125%water requirement 0.417° 6463.0° 1002.2° 49.7% 37.3° 11.9 2 10.9°
Drip surface  100%water requirement 0.636° 8412.6° 1160.4 % 55.5° 32.6° 1202 13.4°

Numbers with common letters in each column have no significant difference (P <0.05

Water use efficiency  yield dates  Number of fruits ' C.UMPe 0T oyster drying  Fruit weight ratio to the  Fruit weight
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Table 8- Summary of Combined Variance Analysis of date quality attributes

Sources of changes Degrees of freedom Sugar ;ﬁf}fgé;i Moisture (TSS) pH
Year 2 57.299"* 1405 12.85"° 47.65"™° 0.021"*
Repeat 6 0.742"% 0.24"¢ 0.47"° 2.18"° 0.026 "¢
irrigation 3 1.207 "¢ 10.10*  20.69** 7.71"3 0.041*
irrigation Year 6 2069™  413** 195" 8.70%* 0.008 "¢
Error 18 1.598 0.69 1.77 1.76 0.011
Coefficient of variation - 2.32 16.02 10.97 2.06 1.82

s % N.S. =and ** significant at 5 and 1 percent probability levels and ns: not significant
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Table 9 — Comparison of mean of qualitative traits in experimental treatments (combined analysis)

Texture

levels of irrigation Sugar 3 stiffness Mo:;ture (TSS) pH
(mg/ml) (N/m?) (%0)
75%water requirement 54.8° 6.7 10.7 ° 65.8 % 5.84°
100%water requirement 55.0° 49° 11.8° 64.6° 5.80°
125%water requirement 54.4° 47" 11.8° 63.7° 5.76°
100%water requirement 54.2° 4.4° 14.3 ® 63.9° 5.68°

Numbers with common letters in each column have no significant difference (P <0.05
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