Evaluation of the Effects of Irrigation Water Quality on Drip Irrigation
System Performance and Olive Fruit Characteristics

Abstract
This study aimed to evaluate the effects of Khorramabad River water quality on the drip
irrigation system and olive fruit quality in the Khorramabad Olive Orchard. Water samples
were taken from the Khorramabad River across four seasons—summer, autumn, winter
(2024), and spring (2025)—at three locations: the river pumping site, before, and after the
irrigation filtration system. Thirty water quality parameters were analyzed, including
temperature, salinity, pH, EC, TDS, TH, cations, anions, dissolved oxygen, emical
oxygen demand (BOD:s), chemical oxygen demand (COD), nitrate, pho
metals (Cd, As, Cr, Pb, Hg, Ni, Al, B, V, Mn). To assess the effect of rivel"'Water quajiity on
olive fruits, two series of olive samples were collected, table olives

oil-producing olives (December 2024), and their heavy me fmeasured.
The Langelier Saturation Index (LSI) indicated that Khorra i tel tends to be
scaling in summer and highly corrosive in winter. Sodium AdsOwgti (SAR) values

were below 1 for all seasons, classifying the water as excelle
showed that lead concentrations in olive oil
Shengeh) exceeded permissible limits, wiile cadm rsenic concentrations in both
table and oil olives were below the tolerance

Keywords: Emitter Clogging Factors, Lange aturation Index (LSI), Permissible Limit,
Sodium Adsorption Ratio (SAR), Table and Oil Ofves.
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EXTENDED ABSTRACT
Introduction
River water quality, particularly parameters such as sodium concentration, alkalinity,
salinity, and suspended solids, can have many adverse effects on irrigation systems,
especially localized irrigation systems. These effects may include clogging of filters and
emitters, corrosion of pumping equipment and pumps, reduced water infiltration into the
soil, increased soil salinity, and ultimately lower yields of field and orchard crops.
Direct water withdrawal from rivers is one of the common methods used for irrigating
agricultural and horticultural crops in many regions, including Iran. Under this water supply
approach, and given the discharge of various sanitary and industrial pollutants intg rivers—
including the Kashkan River—it is essential to investigate the effects of co jnants
present in the Khorramabad River water on the performance of the drip i tion sys@m in
this unit. Accordingly, the present study was designed to eva quaghty of
Khorramabad River water at the point of abstraction and Wgexamine its e c@)n the drip
irrigation system of the Khorramabad olive orchard.

Method

The study area in the present research was olive orchard unit, with an area
of approximately 130 hectares of cultivable | 0 hectares of which are currently
planted with olive trees. The data used in were divided into two categories:
measurements taken from Khorramabad River wa¥gr and measurements taken from the olive

summer (August 2024), autumn (NoWEmber 2024)
2025)—at three locations: the rive [ e, and before and after the irrigation
treatment system. In the water, samplegll 30 water-quality parameters were measured,
including temperatura@salinity, pN, EC S, TH, cations (magnesium, sodium, potassium,
calcium), anic“s‘sulfa chlori arbonate, and bicarbonate), dissolved oxygen,
biochemical oxyggn d ODs), chemical oxygen demand (COD), nitrate, phosphate,
and heavy metals (10% ant heavy metals), namely cadmium, arsenic, chromium, lead,
mercury, nickel, akgni#m, boron, vanadium, and manganese.

Additionally, to Westigate the effects of Khorramabad River water quality on olive fruits,
two set les were collected: pickled olives in November 2024 and oil olives in
Decem&?%. Important heavy metals were measured in these samples. Olive tree
sampling was conducted based on the existing olive varieties, including Mari, Oil, Zard, and

Shengeh, with appropriate distribution of sampling points.

In the present study, the dry ashing method (Jones, 1984) was used to measure heavy metals
in pickled olive fruits. In this method, after sample preparation, the olive fruit flesh was
separated and weighed approximately 30 grams for drying. The samples were then dried in
an oven at 120°C for 24 hours. After drying, based on the dry ashing method, one gram of
each sample was prepared in triplicate for ashing in a furnace. The 12 collected samples were
placed in porcelain crucibles inside a furnace at 500°C for 24 hours. By weighing the
remaining ash from the samples, the percentage of organic carbon (OC) in the pickled olive
fruit samples was calculated.
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Results

The results of the present study indicated that in summer, the lowest EC and TDS values
were found in the river, while the highest were observed before treatment (up to 838 uS/cm
and 421 mg/L, respectively). The pH values ranged between 7.29 and 7.45, falling within
the normal range. Dissolved oxygen (DO) varied between 7.2 and 12.8 mg/L, being higher
in the river due to flow turbulence. In autumn, EC and TDS were also above 750 uS/cm and
370 mg/L, respectively, with their maximums observed before filtration. The pH ranged
between 7.21 and 7.37 within the normal limits, and DO varied between 5.5 and 6.3 mg/L,
with its decrease in the river attributed to the inflow of organic pollutants. In winter, EC and
TDS values exceeded 750 uS/cm and 370 mg/L, with their highest recorded levels before
the treatment system. The pH ranged between 7.61 and 7.14 within the normal dimits, and
DO varied from 7.5 to 10.1 mg/L, with higher values in the river due to low:
levels. In spring, the highest EC and TDS were observed before treatmen

Furthermore, among the 10 heavy metals analyzed, copper an
water during all four sampling periods.

The river water, based on the negative valuesa the L

generally non-scale forming and exhibit 1V
However, it tends to be scale-forming in th
Based on the measured concentrations of ang ations across different seasons, the
calculated values for both the Sodium Adsorp§ion Ratio (SAR) and Residual Sodium
Carbonate (RSC) were found to be less than 10 andW@.25 meq/L, respectively, in all measured
seasons.

d highly corrosive in the winter.

The Schuler diagram showed that the mples fall within the good to moderate classes.
Based on Schuler’s Chssiﬁcatio the ty class of each parameter was also determined
as follows: calcium (accagtable), lum (good), sodium (good), total dissolved solids
(acceptable), t oderate), chloride (good), sulfate (good), and bicarbonate
(moderate). The Pipe also indicated that the water type and facies in all samples
are of the calcium pic

easured heavy metal concentrations in oil olive and table olive fruits
with the permissible limits for heavy metals in food showed that the lead
concentﬁs measured in table olives were lower than the permissible limit of 1 ppm.
However NB#€ lead concentrations in olive oil measured in the three cultivars Mari, Roghani,
and Shanghe exceeded the permissible limit. In addition, the cadmium concentrations
measured in both table olives and olive oil were below the maximum permissible limit. The
arsenic concentrations in the olive oil samples were also below the maximum permissible
limit. Manganese concentrations in table olives were found to be higher than 1 ppm (1 mg/L)
in all four studied olive cultivars, whereas the manganese concentrations in olive oil were
below the detection limit.

Conclusions
Field observations in the present study indicated a strong effect of sediments, as physical

factors, on emitter clogging. The first stage of water intake is from the river, where, due to
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the high accumulation of sediments, a large amount of suspended particles enters the
filtration system during pumping. One of the main causes of chemical clogging of emitters
is the presence of carbonate and non-carbonate deposits in the Khorramabad River water.
The high total hardness of the measured water samples indicates a high potential for the
formation of carbonate and non-carbonate deposits and, consequently, chemical clogging of
emitters. The results showed that the Khorramabad River water was classified as “very hard”
in summer and autumn, and as “hard” in spring and winter. The increase in hardness during
summer and autumn was due to the lower river discharge and the higher concentrations of
anions and cations affecting both temporary and permanent hardness in the Khorramabad
River water. In addition to the high hardness of the river water, which is one ofthe causes
of chemical clogging of emitters, fertigation may also be another factor con ing to
chemical clogging of emitters in the Khorramabad olive orchard.
One of the main factors causing biological clogging is the high co of gPganic
matter, such as algae, remains of living organisms, and otfNgg organic mate @the water.
One of the best water quality parameters that can indicate the cOggentration ofithese materials
in water is the BODs parameter. The measured BODs values a easons indicate
a high concentration of organic matter throughoglall seasons
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