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Abstract

The sustainability of agricultural production in Iran is threatened by the two
major factors of drought and salinity, with over 30% of orchards currently
experiencing varying degrees of water and soil salinity stresses. The provinces
in Iran most severely affected by salinity include Kerman (pistachio, citrus,
date palm), Yazd (pistachio, pomegranate, almond), Sistan & Baluchestan
(date palm), Fars (citrus, pomegranate), South Khorasan (saffron, barberry,
fig), Qom (pomegranate, pistachio, grape), Khuzestan (date palm, citrus),
Bushehr (date palm, lime), Isfahan (apple, peach, nectarine, pomegranate),
Khorasan Razavi (pomegranate, saffron, apricot), Hormozgan (date palm, lime,
mango), Semnan (pistachio, pomegranate, olive), Golestan (olive, orange),
Zanjan (olive), Markazi (grape, walnut, almond), Kohgiluyeh & Boyer-Ahmad
(lime), Tehran (grape, peach), and Alborz (peach, nectarine) as well as the
coastal areas of Lake Urumia in East and West Azerbaijan (apple, grape, pear,
apricot) and the eastern stretches of Mazandaran (orange, tangerine). Generally
speaking, the crops most impacted by salinity are pistachio, date palm,
pomegranate, olive, and citrus with the highest economic losses recorded for
Kerman, Yazd, and Qom provinces. Given the current conditions and the
emerging climate change, exploitation of saline water and soil to sustain
horticultural production seems inevitable; this evidently calls for integrated
management strategies, advanced agronomic practices, and improved breeding
programs. It should. however, be noted that developing salinity- and drought-
tolerant rootstocks and cultivars takes approximately 5-10 years, underscoring
the need for strategic planning to address future climatic challenges. In addition
to improved breeding methods, novel management methods are needed to
combat and control salinity stress in horticultural crops, some of which include
proper implementation of leaching, employment of novel and optimized
irrigation systems, use of pressurized irrigation systems, application of various
mulches and soil amendments alongside rhizosphere enhancement via
microbial inoculants, land leveling, post-irrigation shallow tillage as well as
application of phytohormones and nutrients such as salicylic acid, abscisic acid,
and both macro- and micro-nutrients. Given the gap in field studies, priority in
future research should be attached to both evaluation of integrated solutions at
the commercial orchard and greenhouse scales and development of regional
eco-friendly guidelines that will ultimately help horticultural production in Iran
not only overcome the salinity challenge but also become a model for
sustainable production in arid regions of the world.
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Figure 1- Soil salinity map of agricultural lands in Iran
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Table 1- Concentration factor (c) for estimating soil saturation extract salinity (ECe) based on leaching fraction and
irrigation water salinity

cdile g5l ol 252 cdile g5 stguil 252
Concentration factor Leaching fraction Concentration Leaching fraction
(C) (LF) factor (LF)
()
0.9 0.4 3.2 0.05
0.8 0.5 2.1 0.1
0.7 0.6 1.6 0.15
0.6 0.7 1.3 0.20
0.6 0.8 1.2 0.25
1 0.30
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Table 3 - Strategies to deal with salinity (salinity stress management)

AP, W, Sal, s,
Description Strategies Row
- S 4 Jocio pB)) g oyl 4y (ol 1
Access to Salinity-Tolerant Rootstocks and
Varieties
- Lde pl5yl 5] oolizul b et el (oS 4L puo 2
Topworking Old Orchards Using New
Varieties
Ay doos el SB (55 (ljze il o] S5 el 3
Reducing the soil salinity level in the root development zone Meeting Leaching Requirements
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o i3 65kl g gloyhad (ol 31 oalitusl Application of Modern Irrigation Methods
Optimizing the system and implementing appropriate irrigation scheduling;
ridge and basin planting/irrigation according to crop type; utilizing drip and
subsurface irrigation
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woywd B Ol e Ggllas o pie caghy Lais il 8l ¢ oo s S jglateds Use of Various Mulches and Shading Covers
Semi-composted materials, biochar, and fine sand: To control surface
evaporation, increase moisture retention, and effectively manage available water
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aliseo Use of Soil Amendments
Gypsum, liquid gypsum, calcium nitrate, sulfuric acid, sulfur, acidic water
(instead of regular water), and various organic materials
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Such as Trichoderma fungi and Pseudomonas bacteria: To increase the uptake Agents
of macronutrients (e.g., phosphorus, potassium) and micronutrients (e.g., iron,
zinc, manganese)
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To ensure uniform water distribution and prevent local salt accumulation in Proper Land Leveling
elevated areas of the land
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To disrupt soil capillary connectivity after each irrigation, reduce evaporation, Shallow Tillage After Irrigation
and consequently increase leaching efficiency
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Application of compounds that reduce environmental stress; containing salicylic
acid, abscisic acid, auxin, alginic acid, phosphorus, potassium, calcium, zinc,
copper, manganese, etc
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Table 4. Titles of ongoing and completed projects on salinity in horticultural crops from 2014 to present
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