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ABSTRACT

In order to study the irrigation system and investigate the water requirement of date palm (Halili cultivar) in Minab
Agricultural Research Station, an experiment was conducted as split plot with three replications based on randomized
complete blocks design. The first factor was the irrigation method in two levels (surface and drip) as main plot and
the second factor was the depth of irrigation water in two levels (75 and 100 percent evaporation from class A pan) as
sub-plot. Each experimental plot consisted of two six-year-old trees at a distance of eight by eight meters. The studied
traits included yield, water productivity, total soluble sugar content, average fruit weight, meat to kernel ratio, dry
matter percentage and total soluble solids content. The results showed that treatment with 75% drip irrigation with the
highest mean of water productivity (0.89 kg/m®) of water consumed over four years and an average of 7036 m°® of
water consumed per hectare per year according to the drought challenge in recent years has been consistent with
agricultural goals and is recommended in the region. In addition to the superiority of water productivity and the
lowest amount of water consumed, this treatment showed superiority in all qualitative traits, except of the average
weight of fruits.
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Figure 1. Distribution map of Iran's date palm (Shafiyan, 2017)
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Figure 2. Mean of main metrological data of Minab within 20 years
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Table 1. Physical and chemical properties of the soil used in the experiment

Depth Clay Silt Sand PWP FC 0.C K(Ava.) P (Ava.) H EC
(cm) (%) (wiw) (%) (ppm) P (dS/m)
0-30 21 56 23 7.3 19.6 0.29 270 13 8.5 1.7

30-60 17 48 35 6.5 15.7 0.15 230 12 8.3 3.5
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Table 2. The result of chemical analysis of irrigation water

Na*  Ca* + Mg* Sum of cautions HCO; SO, CO” cCI" Sodium adsorption ratio H EC
(meg/l) PP (us/m)
8.7 4.3 13 3.5 0.6 5.9 5.9 8.5 1400
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Table 3. Average value of Gross Water Irrigation (GWI), Water Consumption “Gross Water Irrigation + Rainfall”

(WC), Water Productivity (WP), Number of Irrigation/ Per Year (N1Y), Soil Moisture Content (before and after
irrigation) in different depths (SMC) and some meteorological data for four years

SMC (%)

Average meteorological data

GWI wC WP Relative . Evaporation from
Treatment (ha/m?) Depth ) Afte_r _Befo_re (ha/m?) (kg/m®) NIY humidity c)T Rainfall class A pan/year
(cm) irrigation irrigation %) (°C) (mm) (mm)
0-30 14.16 9.12
Surface 30-60 11.75 10.33
100% 13083 60-90 1228 1133 o4l 056
90-120 11.21 11.0 48
0-30 15.69 9.97
Surface 3060 1237 1163 o0 g6 ST 237 266 2531
75% 10136  60-90 11.74 12.33 '
90-120 11.15 10.57
Drip 100% 5875 8536 0.81 167
Drip 75% 4374 7036 0.89
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Table 4. Results of compound variance analysis effect of method and irrigation water on yield, total sugar (TSU),

average fruit weight (AFW), total soluble solid (TSS), meat to kernel ratio (M/K), water productivity (WP) and dry
matter percentage (DMP) of Halili date palm during four years

Source of Mean Square

variation. df Yield TSU AFW TSS M/K WP DMP

Y 3 52258146 " T4.44747 7 8.667025 103.0603 ™ 227.443™ 0.80577528™ 976.429 ™
Error Y 8 58147 0.439583 0.01515 1.691825 0.03039 0.00226233 0.01367
A 1 50898483 2.955169 8.704033 ™ 36.2095021 ™ 8.79797 403100208 3.54797 ™
Y x A 3 7839956 ™ 2162174 2.132494 ™ 47021521 ns 9.18686 ™ 0.25364292™ 8.14224 ™
Error A 8 61042 0.245179 0.003467 1.6796208 0.02859 0.00207608 0.00212
B 1 2996001 ns 0.119002 ns 5.031075 28.5054187 0.25667 0.58565008™ 4314™
Y xB 3 2324483 ™ 13.04159 ™ 3.520114 ™ 31.9263354 ™ 1.22408 ™ 0.01426114™ 10.5464 ™
AxB 1 387361 " 25.62302 027" 4.3140021 ns 0.06825 ™ 0.00000833ns 47.1042"
YxAxB 3 7561440 ™ 24.61934 ™ 1.005683 ™ 9.4406632 ™ 1.24134™ 0.09867050" 14.9362 ™
Error 16 34806 0.05891 0.010246 1.6971521 0.00372 0.00136679 0.0068
CcV 2.44 0.64 0.81 3.01 0.3 3.495995 0.17

Sl g Solas 39 g oy Vg O Jlozol e jo jls pee Solds o 5 A S g e e
*, ** ns: Significantly differences at 5 and 1% of probability levels and non- significantly differences, respectively.

Y:Year, A:lrrigation depth & B:Irrigation method
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Figure 3. Mean comparison interaction effect of year, irrigation water method and depth on the yield (kg/ha) of Halili
date palm during four years of the experiment
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Figure 4. Mean comparison interaction effect of year, irrigation water method and depth on water productivity
(kg/m®) of Halili date palm during four years of experiment
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Figure 8. Mean comparison interaction effect of year, irrigation water method and depth on dry matter percentage of
Halili date palm during four years of the experiment
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(TSS) of Halili date palm during four years of the experiment
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