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Introduction

Figs are one of the main horticultural products in Iran due to their high nutritional value, high yield
and economic value, and resistance to adverse climatic conditions. About one million tons of figs are
produced annually in the world, Iran is the fifth largest producer of this product in the world (FAO,
2018). In addition to the above, the agricultural sector in Iran, like many countries, is the main
consumer of water from renewable water sources. But there are not exact information on the volume
of irrigation applied water and water productivity of this product in Iran. Therefore, this study was
conducted with the aim of measurement of applied water at field scale and evaluation of water
productivity of figs orchards at selected provinces in Iran.
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Methodology

To measure the amount of applied irrigation water in fig orchards, 100 orchards in Fars, Lorestan,
Khuzestan, Kerman and Kermanshah provinces were selected as hubs of this product. The volume of
irrigation water provided by gardeners were measured. These provinces covered about 70 percent of
the irrigated figs cultivated areas. In each province, 1-3 cities with the highest area of fig cultivation
were selected for evaluation. The number of fig orchards studied in each province has been selected
according to the area of fig orchards in that province. The measurements were conducted in different
irrigation methods, different salinity of irrigation water and soil, various soils and different fig
varieties during the growing season of 2019-2020 without interfering with the gardener's irrigation
program. The measured values were compared with the net irrigation water requirement estimated by
the Penman-Monteith method and also with the national water document values. Crop yield was
determined at the end of the growing season and water productivity was calculated as the ratio of
yield to total water (irrigation applied water and effective rainfall). Also, gross economic
productivity of water (benefit per cost) and net economic productivity of water (net benefit per cost)
were determined. Analysis of variance was used to investigate the possible difference between
applied water and water productivity among the selected province.

Findings

The results showed that the average of applied water and water productivity among major fig
producing provinces were significant at 1% probability level. The applied irrigation water varied
from 7706 to 13471 m*ha and its average weight was 10428 m*/ha. The amount of applied water in
orchards with drip irrigation method was about 23.6% less than orchards with surface irrigation
method. The yield of figs varied from 4170 to 14911 kg/ha and its average was 11594 kg/ha. The
range of water productivity in the studied province was from 0.3 to 1.58 and its average was 1.16 kg/m”.
The difference in water productivity between drip and surface irrigation systems was significant at
the level of 1% probability. The average of water productivity in drip and surface irrigation methods
was 1.58 and 0.99 kg/m®, respectively. Drip irrigation compared to surface irrigation system
increased crop yield by 11.9% and water productivity by 60%. The net and gross economical water
productivity was 50.9 and 111.20 thousand Rials/m®, respectively. The average net irrigation water
requirement in the study areas estimated by the Penman-Monteith method using meteorological data for
the last 10 years as well as the national water document were 749 and 696 mm, respectively. The average
of application irrigation efficiency in major fig production areas was 65.6 percent. The total volume
of irrigation water for fig production in Iran was estimated at 95 million cubic meters.

Conclusions

Due to the fact that a large percentage of Iran orchards have surface irrigation methods, holding
training classes on the use of flow reduction methods, the use of hydroflume pipes and the use of
mulch for reducing water loss and increasing productivity are recommended. Also in some fig
orchards, Lorestan, Fars and Kerman provinces are facing deficit irrigation and water stress, training
and using scientific and accurate deficit irrigation methods can improve water productivity without
significant reduction in yield. Changing Basin irrigation method to furrow irrigation caused reducing
evaporation, reducing weed growth and it also prevents touch of water with the tree trunk and
reduces fungal diseases. The use of drip irrigation compared to surface irrigation system, which
increases crop yield by 11.9% and water productivity by 60%, is also recommended in fig orchards.
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Table 1- Cultivation area, production and average fig yield in irrigated production hubs in Iran

No Province Area Percentage of ~ Production(Ton) Percentage of Yield
(ha) Area production (kg/ha)
1 Fars 2510 27.3 7150 13.1 4498
2 Lorestan 1610 17.5 18392 33.8 12845
3 Khozestan 536 5.8 2455 4.5 5257
4 Kerman 769 8.4 2536 4.7 3848
5 Kermanshah 752 8.2 8713 16 12548
Sum of selected 6177 67.3 39246 72.2 -
provinces
Total 9184 100 54390 - 7422

= Ahmadi et al. (2020)
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Table 2- Cities and number of selected gardens in each province

Province Town No. of selected Garden(Main) Percentage from total data
Fars Firouzabad, Jahrom and Estahban 21 21
Lorestan Mamulan, Poldokhtar 35 35
Khozestan Izeh 6 6
Kerman Avrzuiyeh, Golbaf 17 17
Kermanshah Dalahu 21 21
Sum 100 100
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Table 3- Mean, standard deviation and adequacy of measurements in Fig orchards

Statistical index Applied water(m*/ha) Fig yield(kg/ha)
Average 10662 11294
Standard deviation 3742 5269
Number of measurements needed 96 96
Number of performed measurment 100 100

2988 Coiin SBOLw! 33 (2T poul wgi 33 Gl OT pome il slg Jubowi ¢ Jeue
Table 4- Analysis of variance of irrigated water in fig production in selected provinces

Source of variations  Sum of squares  Degrees of freedom  Average of squares  F value P value
Between provinces 4.58.10° 4 1.15.10° 11.8  Less than 1%
In each province 9.14.10° 94 9.72.10’

Selected provinces 1.37.10° 98
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Table 5- Average volume of applied water of figes in selected provinces

Row Cluster Province Applied water(m*/ha) * Comparative rank
1 1 Kermanshah 7706 a
2 Fars 8828 ab
3 2 Khozestan 11822 bc
4 3 Lorestan 12006 c
5 Kerman 13471 c

BNational water document
B Penman-mantith method
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Fig. 1- Comparison of net irrigation water requirement estimated by the Penman-Montith method and

national water document
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Table 6- Analysis of variance of water productivity in selected provinces

Source of variations ~ Sum of squares  Degrees of freedom  Average of squares F value P value
Between provinces 17.3 4 4.3 24.4 Less than 1%
In each province 16 90 0.2

Selected provinces 33.3 94
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Table 7- Comparison of fig water productivity in the studied provinces

Effective rainfall (mm)

Water productivity

Row  Cluster  Province 3 Comparative rank
(kg/m?)
1 1 Kerman 72.2 0.3 a
2 Khozestan 140 0.33 a
3 2 Lorestan 134 1.17 b
4 3 Kermanshah 102 121 bc
5 Fars 30.8 1.58 c
(u:&»)lo »Jby )!}h) (BPD) UT Solaidl A6 (5590, -A J3u
Table 8- Gross economic productivity of water (BPD) (thousand Rials per cubic meter)
Province Min (BPD) Max (BPD) Average
Fars 92.07 420.42 246.31
Kermanshah 60.27 264.40 131.17
Lorestan 32.62 195.36 89.96
Khozestan 31.34 76.20 50.39
Kerman 26.05 59.06 38.12
Average 48.47 203.09 111.2
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Table 9- Net economic productivity of water (NBPD) (thousand Rials per cubic meter)

Province Min Max Average
Fars 33.48 239.62 127.5
Lorestan -18.26 150.4 43.8
Khozestan 24.1 87.2 45
Kermanshah -6 85.8 22.4
Kerman 7.2 33.3 16.01
Average 8.1 119.3 50.9
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Table 10- Comparison of Applied water and Water productivity in surface and drip irrigation methods

Applied water (m*/ha)

Water productivity (kg/m°)

Province

Drip Surface Total Drip Surface Total

Lorestan - 11566 11566 - 1.17 1.17
Kermanshah - 7391 7391 - 1.22 1.22
Fars 8674 10940 8982 1.61 1.39 1.58
Kerman 10980 12946 12924 0.40 0.32 0.32
Khozestan 8899 17248 13846 - 0.3 0.3

Average 8553 11199 10428 1.6 0.99 1.16
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Fig. 3- Comparison Applied water volume of studied fig orchards in different irrigation methods
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