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ABSTRACT

Olive mill wastewater (OMW) in three phase system is a byproduct of olive oil extraction with high pollution load.
Since it has a lot of water, organic matter and plant growth nutrients, can be used as a solution for disposal of it in
olive groves. In this study, the olive trees cultivars Zard and Local Roughani (Roughani) were treated by different
levels of OMW (0, 90, 190 and 380 L Tree™) for two years. The experiment was carried out as factorial in a
randomized complete block design in Manjil region, Guilan province. Results showed that, OMW application
especially in high levels increased organic carbon, microbial respiration, microbial biomass carbon and soil
dehydrogenase enzyme activity in soil and it has a positive effect on the fruit yield. Also, it improved the quality of
olive oil in terms of free fatty acids and peroxide value in olive oil, but not effect on the oil percent in dry matter.
Biological characteristics in soil were different under two cultivars cultivation. Also, there was a significant
difference between two cultivars in oil quality characteristics. Quality characteristics were in the range of virgin and
extra virgin olive oil, in both cultivars under treated with OMW.

Keywords: Organic carbon, microbial respiration, peroxide value, roughani, Zard.
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1. Chemical oxygen demand
2. Biochemical oxygen demand
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Table 1. Chemical compounds of three phase olive mill wastewater (in 100g of dry matter, except Moisture, pH and EC)

Elements (%) Chemical compounds
Total Nitrogen (N) 1.36 Moisture 90.81(%)
Total Phosphorus (P) 0.23 pH 4.66
Total Potassium (K) 0.74 EC 9.65 (dSm™)
Total Calcium (Ca) 0.8 Organic matter (OM) 23.2 (%)
Total Magnesium (Mg) 0.03 Organic Carbon (OC) 13.5 (%)

* EC (dSm?) and pH (1:10)
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Table 2. Means comparison of soil biological properties under cultivation of two olive cultivars (Zard and Roughani)
in the first year (2014) and second year (2015) of treatments

Organic carbon

Microbial biomass carbon

Microbial respiration

Cultivars (%) (mg C 100 g* dry soil) (mg CO.g™ dry soil day™)
2014 2015 2015
Zard 1.72° 3.03° 0.087°
Roughani 1.92° 413 0.063"°

Ao oo ol 1) ae 0 O Jlisl mlaw ;o (55l g Dgles Hlued e s> b gt o Lo Sl (Lo jo o
* For each year, means in each column followed by the same letter are not significantly different at P<0.05.
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Table 3. Means comparison of biological characteristics in the soil at the first (2014) and second (2015) year of
OMW levels treatment

OMW/Tree Organic carbon Microbial bion;ass carbon Microbiall respin_'ation1 Dehydrogelnase enzyme
) (%) (mg C 100 g™ dry soil) (mg CO, g” dry soil day™) (ug TPF*. g™ dry soil 24 h)
2014 2015 2015 2014 2015
Control 0.50° 2.15° 0.043° 0.02° 0.39°
90 2.16° 3.12° 0.060° 0.07° 0.55°¢
190 2.09° 3.93° 0.097 # 0.08® 121°
380 2.54% 513° 0.101% 0.10° 160°

* TPF: Three Phenyl Formazan

Olileys8 Juid s 5 TPF s
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** For each year, means in each column followed by the same letter are not significantly different at P<0.05.
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Table 4. Means comparisons of the interaction effect of treatments (Cultivars x OMW levels) on biological properties
of soil in the first and second year (2014 and 2015, respectively)

The interaction effects

Organic carbon (%)

Microbial biomass carbon
(mg C 100 g* dry soil)

(cultivars x OMW)

2015 2014
Zard x Control 0353 347 %
Zard x 90 L 2.20° 5.31°
Zard x 190 L 241° 3.92%%
Zard x 380 L 2.34° 7.16°
Roughani x Control 0.39° 2.90 ¢
Roughani x 90 L 2.21° 6.98 °
Roughani x 190 L 2.25° 4,09%
Roughani x 380 L 2.85° 490"
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* For each year, means in each column followed by the same letter are not significantly different at P<0.05.
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Table 7. Means comparisons of the treatments interaction effects (Cultivars x OMW levels) on fruit and olive oil
yield in the first and second year of treatment (2014 and 2015)

Cultivars x OMW levels Fruit yield (Kg/tree) Fruit yield (Kg/tree) Qil yield (Kg/tree) Oil yield (Kg/tree)
(LTree?) 2014 2015 2014 2015

Zard x Control 43.8% 3.7 8.25° 0.91%

Zard x 90 36.5% 5.0° 7.18° 1.03

Zard x 190 425° 3.7 9.41% 0.87°

Zard x 380 43.8° 45® 7.64° 0.87°

Roughani x Control 14.2° 09°¢ 4.41° 0.24°

Roughani x 90 32.7° 13° 9.42% 0.31°¢

Roughani x 190 41.4° 1.4° 11.13¢ 0.34™

Roughani x 380 31.1° 1.7° 8.04° 0.53"

A2 cod i 1) oy B Jleisl o )8 (g)ls g Dol laan 8 > b eiw 12 o Kiles (Lo 2 0 5
* For each year, the means in each column followed by the same letter are not significantly different at P<0.05.
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Table 8. Means comparisons of the treatments interaction effect (Cultivars x OMW levels) on olive oil quality
characteristics in first year of treatment (2014)
Free fatty acids Peroxide value

Cultivars x OMW levels

(LTree™) (% Oleic acid) (meq O,/kg Qil) Karo
Zard x Control 0.54% 10.27° 0.13°
Zard x 90 0.39° 5.87 ® 0.21°
Zard x 190 0.37° 8.40 0.19°
Zard x 380 0.39° 7.60 < 0.22°
Roughani x Control 1.40° 5.60% 0.22°
Roughani x 90 0.99° 4.13° 0.22°
Roughani x 190 0.81"% 9.87%® 0.19°
Roughani x 380 0.89° 7.73" 0.23°
AREVOO™ <0.8 <20 <0.22
ARVOO™ 2 <20 <0.25

sl 1) ao 0 0 ol mhw (o g s cime olas laes slacd > b giw ;o sl Sl 5

Sliee g 3bes B398 sxmb 905069, Sl Je8 hB 80905t i i 4 IARVOO g AREVOO s
* The means in each column followed by the same letter are not significantly different at P<0.05.
** AREVOO & ARVOO =Respectively, Acceptable Range for Extra Virgin and Virgin Olive Oil (EEC, 2003).
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Table 9. Means comparisons of the treatments interaction effect (Cultivars x OMW levels) on olive oil quality
characteristics in second year of treatment (2015)

Cultivars x OMW levels Free fatty acids Peroxide value
(LTree™) (% Oleic acid) (meq Oy/kg Qil)
Zard x Control 0.19°¢ 14,532
Zard x 90 0.25° 9.47 ™
Zard x 190 0.25°¢ 14,932
Zard x 380 0.25° 13.87 «
Roughani x Control 0.60° 10.13°
Roughani x 90 0.60°" 9.73%
Roughani x 190 0.30°¢ 6.53°¢
Roughani x 380 0.89° 7.07"
AREVOO™ <0.8 <20
ARVOO™ <2 <20

Ao oo plai ) as 0 0 Jleisl mhaw 1o (5510 gine Dgld laen ue slad > L ot (o sla oSl

Sles g jlies (398 sl 55 0Es, Sl JaB BB 55905 cud i 4 ARVOO 5 AREVOO s
* The means in each column followed by the same letter are not significantly different at P<0.05.
** AREVOO & ARVOO = Respectively, Acceptable Range for Extra Virgin and Virgin Olive Oil (EEC, 2003).
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