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 Background: Vinasse is wastewater of alcohol plants from sugarcane that in addition 

to nutrients like potassium, carries a high level of electrical conductivity (about 39 

dSm-1).¬ The aim of this study is to investigate the effect of Vinasse, as unusual water 
resource, on soil salinity.¬¬¬ For this purpose, a factorial pot experiment with a 

completely randomized design, with two factors and three replications, was designed 

and conducted.¬ The first factor was water-wastewater mixing ratio (under the 
scenarios of 100% water as control, 25% wastewater and 75% water, 50% wastewater 

and 50% water, and 25% water and 75% wastewater as treatments) and the second 

factor was the soil texture (sandy loam, and silty clay loam).¬¬¬ The greatest increase 
in average level of EC in light-textured soil belonged to 100% wastewater treatment 

(11.22 dsm-1) and the lowest level was for 25% wastewater and 75% water treatment 
(6.02 dsm-1), in comparison to the control treatment. In addition, the greatest increase 

in average level of EC in heavy-textured soil belonged to 100% wastewater treatment 

(29/73 dsm-1) and the lowest level was for 25% wastewater and 75% water treatment 
(13.99 dsm-1), in comparison to the control treatment. 
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INTRODUCTION 

 

 In many countries, wastewater constitutes an important part of renewable water resources. In general, using 

refined wastewater has been established in agriculture, in that its several agricultural and economic advantages 

confirm this claim. The application of wastewater as a permanent water resource for agriculture not only 

supplies part of its water requirements, but also leads to the conservation and durability of existing water 

resources. In addition to the presence of nutrients required for plants in different types of wastewater, using it 

decreases the need for chemical fertilizer and consequently its negative environmental impact. When it is used 

instead of unused water, its quality and reaction with soil become more important. Moreover, its long-term 

effects on irrigation system, soil salinity, yield, and quality should be taken into consideration. In general, when 

it comes to decision-making about wastewater usage, the mutual impacts between water, soil, and environment 

should have been identified [1].  

 A water resource that can suitably be used for agricultural purposes is the wastewater of ethanol plants from 

sugarcane molasses, known as Vinasse. This combination should be removed from the plant, as waste, after 

sugarcane molasses are converted into alcohol and other derivations of it. Nutritional value of Vinasse depends 

on the plant condition, and quality of molasses or syrup. Vinasse is an organic substance, containing about 90% 

water. It holds rich sources of potassium, calcium, and magnesium. Vinasse is highly saline (about 39 dsm-1); 

therefore, its application as a water resource for agricultural purposes requires further investigations [2]. 

 One way to use vinasse is adding it, as an organic fertilizer, to the soil, especially in sugarcane field [3, 4]. 

Vinasse has a low pH value and contains a high level of organic substances, i.e. organic acids and sugars [5].  

 One major problem in using vinasse is its impact on soil salinity. Increase of soil salinity, due to the use of 

vinasse, has been reported in most studies, in that this trend has progressively boosted with higher use this 

substance. 
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MATERIALS AND METHODS 

 

 To investigate how much vinasse affects soil salinity, a factorial pot experiment with completely 

randomized design, with two factors and three replications, was developed and conducted. 

 The first factor was water-wastewater mixing ratio (under five scenarios including 100% water as control 

treatment, and 25% wastewater and 75% water, 50% wastewater and 50% water, 75% wastewater and 25% 

water, and 100% wastewater experimental treatments) and the second factor was the soil texture (sandy loam, 

and silty clay loam). 

 To perform the experiment, plastic pots of the same size were employed. Two soil samples (with light and 

heavy textures) were prepared, and their elements were determined using hydrometry, in percent. About 650 

grams of soil was poured into each pot and then they were irrigated with certain mixing ratios, every 5 days. 

Figure 1 presents a perspective of irrigated pots. The EC level of vinasse, irrigation water, as well as both light 

and heavy -textured soil samples, before the application of treatments, are provided in Table 1.  

 

 
 

Fig. 1: A perspective of irrigated pots. 

 
Table 1: Electrical conductivity of Vinasse, irrigation water, and soil samples. 

 vinasse irrigation water Light texture Heavy 

Texture 
EC 

(dsm-1) 
39 1.7 3.32 6.26 

 

 The volumes of Vinasse and water used for each treatment were 250cc water for Treatment 1, 187.5cc 

water and 62.5cc Vinasse for Treatment 2, 125cc water and 125cc Vinasse for Treatment 3, 62.5cc water and 

187.5cc Vinasse for Treatment 4, and 250cc Vinasse for treatment 5. Salinity of the samples, after the 

application of treatments, were measured after the preparation of the saturated mud extract, using electrical 

conductive (EC) meter. Statistical analysis was done using SPSS 20 and diagrams were drawn with Excel. 

 

Results: 

 The average level of electrical conductivity of the samples, after the application of treatment on each 

texture, is separately presented in Figure 2. 

 Results from applying variance analysis to the effects of the treatments on the soil's EC are presented in 

Table 3. According to them, the impact of irrigation treatments with different water/Vinasse ratios, and the role 

of soil texture and their mutual effects on EC are provided in tables 3 to 5. 

 According to Figure 3, presenting a comparison between EC level of different soil textures, and considering 

the average values, it is determined that the heavy-textured soil (silty clay loam) has a higher level of EC than 

light-textured soil (sandy loam).  

 
Table 2: Results from analysis of mean squares variance. 

Source of changes Df EC 

Irrigation duration 1 369.17** 

Soil's texture 1 316.14** 

Water and wastewater mixture 4 22.04** 

Soil texture × water and wastewater mixture 4 305.20** 

** Significant difference at the level of 1%, * significant difference at the level of 5%, ns insignificant difference 

 

 Changes in electrical conductivity of irrigation treatments are presented in Figure 4. As can be seen, the 

lowest level of EC belongs to the control treatment, and the highest rate is related to the fifth treatment with 

100% wastewater.  

 In studies conducted by Jafari et al., [2] results indicate an incremental upsurge in EC with increase in 

Vinasse consumption level, which are in agreement with the findings of present study. 
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 The effect irrigation management has on the fields can differ based on their soil textures. Since different 

soil properties, including texture and salinity, have small-to-large range of temporal and spatial variations, they 

are affected by some intrinsic properties like soil formation factors and non-intrinsic properties as soil 

management operation, application of fertilizer, and crop rotation. 

 
Fig. 2: The mean of effects the application of different irrigation treatments has on the electrical conductivity of 

light and heavy -textured soils. 

 

 Figure 5 compares the mean of mutual effects between different irrigation treatments and soil texture. It 

also suggests that the lowest and highest levels of EC belong, respectively, to Treatment 2 and 5, both with 

heavy textured-soil, relative to Treatment 1 (control). Soil texture is an important factor that affects field 

salinity, thereby has impact on such characteristics as critical depth of underground waters, permeability, value 

and ease of leaching, and drainage. 

 
 

Fig. 3: Comparison between the effects of soil texture on the EC of soil. 
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Fig. 4: Comparison between the mean of effect of irrigation treatments on the electrical conductivity of 

saturated. 

 
Fig. 5: Comparison between the mean of mutual effects of irrigation treatments and soil texture on the EC of 

soil. 

 

Conclusion: 

 With respect to the research's findings, it can be concluded that regarding high volume of minerals in 

Vinasse and subsequently its high salinity, its application alone leads to increased salinity in heavy and light -

textured soils. From this perspective, it can exert compounding impacts on the soil; thus, direct use of this 

substance, is not recommended. However, in following cases one can benefit from not only the application of 

Vinasse as irrigation water but also  its other advantages, especially rich nutritional resources: using its water-

diluted form; applying it alternately with high quality water, specifically in light-textured soils; employing it in 

greenhouse cultivation, where soil salinity is controllable; and using it with crops that are more resistant to 

salinity. Nevertheless, due to the large volume of daily wastewater production, further practical studies are 

required to find more optimal, economic, and environment friendly use of this product. 
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