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capítulo 1, está organizado no formato de manuscrito intitulado “Physiological and biochemical 

responses of Pontederia crassipes to Imidazolinones herbicides-group exposure”.
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Physiological and biochemical responses of Pontederia crassipes to Imidazolinones herbicides-group 

exposure

Abstract 

Pontederia crassipes

These effects were assessed in two separate experiments: Experiment I with doses of 0.2, 0.5, and 1.0 mg L⁻¹ plus 

an untreated control; Experiment II with 0.5 mg L⁻¹ and untreated control. The plants exhibited symptoms of 

P. crassipes
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Material and methods 

Plant material and growth conditions 
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Experiment I - Visual symptoms, chl index and growth parameters 



 

Experiment II – Physiological and biochemical analysis 
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Carbohydrates, amino acids and protein content

Statistical analysis  
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a significance level of p ≤ 0.05. The experiment II compared using the t test at a significance level of p ≤ 0
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Growth and Biomass Parameters

Figure 2. Pontederia crassipes
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Figure 4. Pontederia crassipes
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Figure 5  Pontederia crassipes
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Antioxidant enzymes, GST and GO activities 
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The principal component analysis
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Discussion  

Pontederia crassipes 

and 1.0 mg L⁻¹) induced visible symptoms, including chlorosis and necrosis, and adversely impacted the 

mature tissues. These effects include photosynthetic inefficiency, elevated intracellular CO₂ concentration due to 

the herbicide’s mode of action (Alonge, 2000).
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