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Article 1: Potential of “produced water” from oil and gas operations for irrigation 
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Potential of “produced water” from oil and gas operations for 



Potential of “produced water” from oil and gas operations for irrigation in the 
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A significant water × clone interaction (p ≤ 0.05) was detected. Clones 104 
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coordinates of 5° 3′ 40″ S and 37° 23′ 51″ W, and 

stumps of 10 cm × 10 cm), implemented 

in an elevated bed (1.2 m wide; 7.0 m long; 0.3 m deep) filled with sand and managed in 

8 cm and containing two pairs of leaves were collected. For the cutting stage, the basal 

2 cm of the mini

capacity of 55 cm³, pre

water holding capacity = 300% w/w; EC = 1.0 mS/cm; dry bulk density = 130 kg/m

respectively) was incorporated at 5 g per kg of substrate.

Rooting took place in propagation chambers (1.2 m wide; 3.0 m long; 0.6 m high), 

micron transparent plastic and elevated on benches (90 cm above 

activated by external pumps: every 2 hours the system ran for 30 seconds to ensure 

000 L (2 m ) of water over 25 days 

(equivalent to about 0.08 m of water per day to produce the chamber’s maximum 



from 28 to 30 °C
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The experiment was conducted in a completely randomized design with a 2 × 5 

were maintained for 25 days in propagation chambers separated according to the water 



air circulation at 65 °C until reaching 
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effects were observed (p ≤ 0.05), mean comparisons were conducted using Tukey’s 

α
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test (p ≤ 0.05).



differences according to Tukey’s test (p ≤ 0.05).





differences according to Tukey’s test (p ≤ 0.05).
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(0.49 mm) (0.34 mm) (0.33 g)



Tukey’s test (p ≤ 0.05).
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attenuation of the potential effects of Na⁺ due 

excess Na⁺ can antagonize K uptake and impair growth in Na⁺
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way ANOVA, and means were compared using Tukey’s test at a 5% 



bbl d⁻¹





5°12’21’’S, 37°19’11’’ O e altitude de 21 m acima do nível do mar, localizada no 
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significativa entre clone e proporção de AP (p ≤ 0,05; Tabela 1). Para 



: ns = não significativo (p > 0,05); * = p ≤ 0,05; ** = p ≤ 0,01; *** = p ≤ 0,001.
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estatística pelo teste de Tukey (p ≥ 0,05), enquanto letras diferentes indicam diferença significativa no 





(p > 0,05), significância (p ≤ 0,05), alta significância (p ≤ 0,01) e significância muito elevada (p 
≤ 0,001).



de matéria seca); (D) Teor de carbono total por planta (g planta⁻¹).
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dentro do mesmo tratamento de irrigação, conforme o teste de Tukey (p ≤ 
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um mesmo tratamento, conforme o teste de Tukey (p ≤ 0,05).











(Marschner’s Mineral Nutrition of Higher Plants, 2012)
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