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Abstract

The textile sector is a cornerstone of the Tunisian economy. However, this sector consumes significant volumes of fresh water and a wide variety
of chemicals. Accordingly, derived wastewater is causing environmental disturbance. The objective of this study is to search for contaminants
present in the finishing wastewater obtained from three textile industries and to investigate their environmental impact. The physicochemical
analysis (COD, BOD, TSS, etc.) revealed a high pollutant load within the effluents collected from the three textile industries under investigation.
Likewise, chromatographic analysis by UPLC-MS/MS revealed the presence of triphenylmethane (crystal violet) in one sample. The presence of
micropollutants in textile wastewater could induce harmful effects on environmental flora and fauna. In this context, an ecotoxicological evaluation,
in vitro bioassays (the comet test), was carried out. Results didn’t show any biologically relevant effects for all tested samples. The results also
revealed that the coagulation-flocculation treatment process adopted by the textile industries is unable to reduce the pollutant load. For this reason,
we have sought to use natural coagulants prepared from cactus Opuntia ficus indica and eggplant Solanum melongena. The results showed that
the treatment using these two biocoagulants was effective in reducing the pollutant load and the genotoxicity of the effluents. The best results of
coagulation-floculation were obtained with the concentration of 0.8 g/L for all natural coagulants. After comparing the results, we noticed that
cactus powder had a significant effect on reducing the concentrations of pollution indicators, different values ranged between BOD (63-119 mg/1),
COD (97-204 mg/1) and TSS (14-64 mg/l). Moreover, it showed the highest percentages and the best in removing colorants (89.78%-92.87%).
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Abstract

This research aimed to study the efficiency of adsorbent materials prepared from red tea leaves residues in the adsorption of methylene blue (MB)
dye from an aqueous solution. Two surfaces were prepared from tea leaves residues; namely, the dry powder DM and the charcoal powder CM.
The effect of contact time, adsorbent amount, pH, and initial concentration on the adsorption process were evaluated. The experimental results
were also compared with some theoretical models of isotherms, thermodynamics, and kinetics of adsorption processes. The results showed that
the highest adsorption capacity was for the dry powder (11.50 mg/g) at pH 7.0, while it was for the charcoal (10.60 mg/g) at pH 10.0. The results
also showed that the dye removal process was very fast for both surfaces, where the equilibrium state was reached within 10-15 minutes. It was
found that the pseudo-second-order model and the Freundlich model fit well with the experimental results, while the Langmuir model for isotherms
was not suitable for the dry surface. The thermodynamic study showed that the adsorption process was endothermic and temperature-dependent,
where the values of entropy change (AS®) were positive for both surfaces, while the free energy change (AG®) was negative for the dry surface
and positive for the charcoal surface and low at standard conditions, indicating a slight increase in randomness and spontaneity of the process at
high temperatures. This research shows that red tea leaves residues can be used as effective and cheap adsorbent materials for removing dyes from
polluted water.

Keywords: adsorption, dyes, isotherms, kinetics, thermodynamic parameters
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Study of foliar spraying with potassium and calcium on the production and quality standards of the apple tree and the
element content of its leaves
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"Department of Horticultural Sciences, College of Agriculture, Damascus University, Damascus, Syria

Abstract

This research was carried out in Hawsh Arab, Rankous district of Al-Tal district, Rural Damascus governorate (Syria) during the seasons of 2021
and 2022. The apple tree is one of the important trees globally, and to increase the efficiency of its growth and production, several mineral nutrition
factors are studied according to the role of the element in plant physiology. The aim of the research was to study the effect of foliar spraying with
mineral elements (potassium, calcium) on the production and quality of apple fruits.

The research included two variables, the type and concentration of the calcium compound (0, 1, 3, 5 gram/liter), and potassium (0, 3 gram/liter).
The experiment was designed according to a randomized complete block design. Spraying with mineral elements stimulated the growth of the
apple tree, increased its production, and improved the quality of its fruits. The values of the indicators of the study increased significantly as a
result of potassium spraying. The apple tree yielded 79.15 kg/tree compared to the control 71.35 kg/tree. All studied parameters also increased
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with increasing calcium concentration up to 3 gram/liter, where the soluble solids value of apple fruits reached 11.79%, 12.12%, 11.20% compared
to the control 10.74%. As for the interaction of the treatments, the treatment with 3gram/liter potassium x 3gram/liter calcium was the highest
significantly compared to all other treatments. The magnesium content of the leaves reached 0.52 milligram/gram compared to the control 0.33
milligram /gram. It is recommended to spray foliarly with calcium at a concentration of 3gramy/liter, in addition to potassium, in order to increase
the efficiency of apple trees production and improve the quality of the fruits.

Keywords: apple, quality, calcium, potassium, elements
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Abstract

Yemeni grapes are among the most delectable grape varieties. They are consumed as table grapes or as raisins of superior flavor and quality.
Despite the economic significance of this grape, little research has been conducted on its vegetative propagation. The purpose of the study was to
assess the effect of indole butyric acid (IBA) and the cultivar on the rooting of hardwood cuttings of Yemeni grapes in Sana’a’s Organic Yemen
nurseries. The hardwood cuttings of the three studied grape cultivars (Al-Asmi (B1), Al-Razqi (B2), and Al-Aswad (B3) were collected at the end
of winter and the end of the trees’ dormant phase and then transferred to the nursery for further treatments. Half were left untreated (A1), while the
other half were treated with IBA at a concentration of 1000 mg/L (A2), and all cuttings were planted in the same rooting medium. The research
consisted of two factors and was designed as a factorial experiment in accordance with a completely randomized design (CRD). In addition to the
percentage of rooting after 58 days of planting, the set of root and vegetative growth characteristics was investigated. The results revealed that the
cultivar factor recorded significant differences for the studied traits, i.e. the percentage of cuttings with callus%, the percentage of rooting%, the
number of roots/cuttings, the root length (cm), and the root diameter (mm), whereas the treatment with the hormone (A2) recorded a higher value
(33.88%) with a significant difference over the control (A1) (9.52%) in the characteristic of the percentage of cuttings that formed a callus, as
well as in contrast, the Al-Aswad CV recorded in both treatments A1 and A2 the highest values (46.66% and 28.57%) compared to the other two
cultivars with respect to the percentage of rooting. In contrast, no significant differences were observed between A1 and A2 and the three cultivars
in terms of vegetative growth percentage, number of leaves per cutting, or cutting height (cm). The research demonstrated the efficacy of grape
propagation by stem cuttings in the presence or absence of the plant hormone, with the cultivar playing a more significant role than the presence
or absence of the hormone.

Keywords: Yemeni grape, hardwood cutting, rooting, IBA, cultivar
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Abstract

Physico-chemical characterization of naturally abundant carbonates has been undertaken to evaluate their potentialities in the removal of lead and
cadmium ions in aqueous systems. Powdered dolomite samples, collected from the Jebel Rehach location, southern Tunisia, were used in their
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natural form for the removal of both cadmium and lead in aqueous conditions. The removal experiments were carried out in batch by mixing known
amount of dolomite powder with a metal solution (lead or cadmium). The mixture was shaken at 200 rpm under the experimental conditions of
pH 6, temperature (25°C), dolomite concentration 3g/L, and cadmium (10 mg/L) and lead (100mg/L) solutions. Shaking time was 60 min. Our
results showed that the studied dolomite samples were mainly composed of calcium and magnesium oxides; other impurities were also detected.
Adsorption data showed that dolomitic samples of the Triassic Rehach formation (southern Tunisia) removed substantial amounts of lead and
cadmium ions in aqueous systems. It was found that lead removal efficiency reached 24.80 and 33.25 mg/g, which is much higher than that of
cadmium (1.31 to 1.77 mg/g). It was also observed that more than 95% of the total adsorptive capacity was achieved after 30 min of agitation,
but 60 min was used to ensure equilibration time. These results suggested that the Triassic Rehach dolomite, Tunisia, can be effectively used for

capturing lead and cadmium ions in aqueous conditions.

Keywords: characterization, sorption, lead, cadmium, dolomite
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