12    H. Siadat

Iranian Agriculture and Salinity   13

2

Iranian Agriculture and Salinity
H. Siadat

Soil & Water Research Institute of Iran
Introduction
Iranian agriculture is thousands of years old and this reflects the length of time during which soil and water resources of the country have been utilized for crop production.

Geographically speaking, Iran is located between 25‑40 N latitude with total area of 165 Mha. Climatic conditions of Iran are mostly typical of arid and semi‑arid regions. Nevertheless, the country has a wide spectrum of climatic, physiographic, edaphic, and hydrological conditions. As such, it is no surprise that both tropical and cool‑season crops are grown and produced in Iran. Just to name a few, one could mention citrus dates, pistachio sugarcane, and rice, as well as apples, cherries , walnuts, and apricots. However, the most extensive cultivated area is devoted to wheat and barley, which are the main sources of staple food and protein for the average Iranian. Wheat alone covers about one third and fruits cover nearly one fifth of the total irrigated land of Iran.

Both systems of irrigated and rainfed farming (dry farming) are practiced in different parts of the country while the area devoted to each system varies considerably depending on agroclimatical conditions. Rainfed agriculture and dry farming are most successful in western and northwester of Iran, as well as the sloping lands in the Caspian coast. In other parts of the country, dry farming is also practiced in hilly areas, but the yields obtained are limited. In the central plateau, as well as the southern plains and the southern coastal areas of Iran, crop production is mostly possible only under irrigation. This is because of low rainfall and high evaporation rates. In some low lying plains of the central plateau, the annual rainfall is about 50 mm while the annual evaporation may exceed 4000 mm. The country‑wide average precipitation is about 250 mm.

Soil, Water Resources & Salinity
The major types of land use in Iran are presented in table (1). As shown there, approximately 11% of the total land area of the country is used for crop production. Of this area, annually, about 12.7 Mha is cultivated (irrigated plus rainfed) and nearly 5.8 Mha is left as fallow. According to this table, an estimated area of 32 Mha of unused land of Iran is potentially suitable for crop production, but shortage of water resources on these lands limits their role in agriculture. It is noteworthy that more than half of the country is covered by rangeland (mostly of low to medium productivity), waste lands, and mountains. Sand dunes, salt flats, and other non‑productive land, mostly in the central plateau and the southern coastal area, comprise 11.6 Mha. Major soil types of Iran are Xerosols, Arenosols, Regosols, Solonchalks, and Lithosols.

As to the water resources, by far the largest source is the annual precipitation. The latest estimate of the average annual precipitation is 416 Km3. Out of this volume, nearly 300 Km3  directly evaporates from soil surface or is evapotranspired from forest canopies, rainfed crops, etc. The annual surface streams with internal origin are about 105 Km3, including 13 km3 of surface water which enters the country from
Table 1. Agricultural and general land use in Iran
Land use
Area/million

1. Irrigated Land         annual crops

                                    orchards

                                    fallow

                                                                                 subtotal
5.2

1.1

2.2

8.5

2. Rainfed                   annual crops

                                    fallow

                                                                                 subtotal
6.4

3.6

10.0

3. Unused but potentially productive land in arid environments
32.5

4. Forest and scatted woodland
12.4

5. Range, wateland and mountains
90

6. Sand dunes, salt flats, others
11.6

Total area
165

the neighboring states. Direct recharge of the alluvial aquifers amounts to 25 km3/year. Also, 29 km3 of utilized water returns to the surface streams and ground water each year. This means that the total potential volume of water for annual use is 159 Km3. (130 Km3 of renewable water resources and 29 km3 of return flows). Presently, the annual volume of water used in different sectors is as follows: agricultural sector 81 km3, urban and industrial sectors 6 km3 (2).

Salinity of soil and water resources is a serious threat in many parts of the country. Estimated land area affected by salinity varies between 16 to 23 Mha (Kovda, 1970, Dewan, et al 1964, Roozitalab, 1987, Siadat et al 1997). These figures include both cultivated and barren lands. No exact data is available on the extent of this problem in the farmlands. The main difficulty in this regard is the temporal variations of salinity during the growing season, due to the effects of irrigation water which add or leach the salts.

As to the quality of the surface water resources, it is difficult to make general statements. However, it is probably fair to say that the major rivers of the country have a low salt load (an electrical conductivity of about 0.3‑0.7 dS/m), Fig.(1). But, variations along the stream occur as these rivers receive drainage water of the neighboring farmlands. Besides, with the decrease in flow rate during the summer months, salts concentration may increase to limiting levels.

Salinity of the ground waters is more serious than the surface waters. This has been increasing in recent years due to the overdraft and intrusion of the surrounding saline bodies of water. Considering the fact that nearly half of the water used in Iran's agriculture comes from the ground water, the threat of salinity effects on the sustainability of crop production in the country becomes evident.

Causes of Agricultural Salinity in Iran
Considering the diversity of geological, climatic, and hydrological conditions of Iran, it is no surprise that many factors play a role in the development of salinity problems in Iranian agriculture. Siadat, et al, (1997) put these factors in two groups: Natural factors and human‑induced factors. The natural causes of soil salinity in Iran are geological conditions, climatic factors (evaporation, rainfall, and wind), salt transport by water, and intrusion of saline bodies of water into the coastal aquifers. Nevertheless, what seems to be of greater concern and importance is the human‑induced salinity. This type of salinity stems from poor water management, following, over grazing, and improper land leveling. Also, ground waters overdraft, which enhances saline water intrusion, is another human‑induced salinity factor.

Agricultural Production and Salinity

During the last decade, agricultural sector has been one of the main priorities in the national, development plans. The most recent statistic on the annual cultivated area (Iranian. Ag. Statistic, 1996‑97) reveals that this area is about 14 Mha. Annual crops occupy nearly 12 Mha of land and the other 2 Mha is under orchards. Cereal crops (i.e. wheat, barley, and rice) cover almost 70% of the cultivated land, while wheat alone covers nearly 52%. As to the permanent crops, the most important ones are, respectively, pistachio (354,000 ha), grapes (275,000 ha), dates (230,000 ha), citrus (230,000 ha) and apples (153,000 ha). The total production of annual crops is about 47.26 million tons (MT), and that of the orchards is 11.25 MT. All together, total annual production of agricultural crops amounts to 58.5 MT. 

About 90% of this production comes from irrigated fields. This point is of prime importance because almost all of our agricultural salinity problems are confined to irrigated fields. In areas where we have our most serious salinity stress, we are most dependent on irrigation for crop production. Areas such as Sistan, Khuzistan, Yazed, Bushehr, Azarbijan Sharghi, and Ghom area some of the examples. Although in each of these areas non‑saline soils are not uncommon, but development of salinity in soils (and sometimes in water) has been on the rise. It is unfortunate that there is no established observation network for monitoring the changes in soil salinity over years. Nevertheless, field observations of patchy crop stand, retarded growth, leaf burn (where sprinklers are used with poor water quality), as well as the increasing complaints by the farmers are evidence for the expansion of salinity problem. Another evidence in this  regard is the salinity trend in waters, particularly the well waters (Siadat, 1997).

In Iran, it is a fact that the average yield of different crops is much higher under irrigated system than under dry farming. For example, the average yield of irrigated wheat is about 3200 kg/ha while under dry farming this figure is below 1000 kg/ha. This fact has led many policy makers and planners to emphasize the expansion of irrigated farming system. During the 1980's and early 1990's, irrigated area expanded at a rate of 3.8%. For the second national development plan (1993‑98), an increase of 0.5 Mha in irrigated land, with emphasis on pressurized systems, has been set as an important target.

The policy of expanding irrigated agriculture may turn out to have grave consequences, especially in terms of salinization of our soil and water resources. The observation that salinization and water logging conditions have expanded in the old as well as the new irrigation projects should not be overlooked. Lack of  proper water management, both on the farm and at the project scale, has resulted in low water use efficiency. A combination of 60% conveyance efficiency and 50% application efficiency, leading to an overall efficiency of 30%, is usually cited in official reports. Consequences of this low efficiency are obvious: the rise in water table, evaporation of water from the soil surface, and accumulation of salts in the top soil.

Another problem associated with the expansion of irrigated farming is the overdraft of ground water. Presently, the total ground water recharge of Iran is estimated to be 46 km3 while the annual abstraction amounts to 55 km3. A negative balance of 9 km3/year is alarming. This situation has resulted in both the lowering of ground water tables and higher salinity of water (Siadat, 1994). With the increase in salinity of irrigation water, soil salinity will certainly intensify.

Clearly, this suggests that expansion of irrigated farming without due considerations, particularly for training on water management, is very risky. The sustainability of our agricultural production is highly dependent on the "health" of our soil and water resources. But, the future of these resources is highly threatened by salinization and eventual decertification. The time has come that we take lessons from our previous experiences and provide a balance between the hardware and the software of irrigated agriculture. 
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Figure 1: Intensity of Salt Load
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