ULST Timisoara
Multidisciplinary Conference on

Sustainable Development
30-31 May 2024

MULTIDISCIPLINARY
CONFERENCE ON

2 SUSTAINABLE
DEVELOPMENT

PARAMETERS RESULTING FROM NON-INVASIVE AND INVASIVE
BIOMONITORING RESEARCH ON PLANTS

Diana Ioana ALEXAN, Nicoleta IANOVICI

West University of Timisoara, Faculty of Chemistry, Biology, Geography, Department of Biology-Chemistry,
Environmental Biology and Biomonitoring Research Center

Abstract: Currently, air pollution is one of the main environmental problems. Biomonitoring is a common and feasible method for air
quality assessment in different environments. In monitoring plants in urban environments, it is essential to identify and evaluate the
right parameters to give us a complete and detailed picture of their state of health and evolution. This review paper aims to mention the
parameters that respond as bioindicators in the monitoring of plant organisms to reveal relevant data regarding the environmental
quality of their habitat, considering both invasive and non-invasive methods. To achieve the most exhaustive classification of plant
parameters, various evaluable plant characteristics, morphological, morphometric, biochemical, and physiological aspects were
considered, thus providing a solid basis for data analysis and interpretation.

* Introduction * Biochemical parameters

This paper aims to mention parameters that act as bioindicators f | !

in monitoring plant organisms to unveil pertinent data regarding Plants metabolites Pigments Air pollutants

the environmental quality of their habitat, both using invasive 4} <:> 4}

and non-invasive methods.
Methods: traditional biochemical Methods: spectrophotometry, Methods: traditional field surveys,
analyses, immunohistochemistry, portable devices (chlorophyll destructive sampling methods,

. mass spectrometry combined with meters) - SPAD, remote sensing technology -

¢ M Orph Ol Ogl Cal param ete rS gas or liquid chromatography, spectroradiometry, chlorophyll hyperspectral and multispectral
fluorescence microscopy fluorescence, high-performance sensors, in vivo spectral analysis -
technologies, biosensor engineering liquid chromatography (HPLC) portable Raman spectrometer

morphological
characteristics

et srsngemen g * Biomonitoring through APTI and API

appearance/orientation

pubescence, prominent veins Ascorbic acid content Leaf extract pH

APTI - 4 biochemical
thickness of the stem parameters of leaves

Total chlorophyll content Relative water content
acute damage symptoms

APTI - effectively used to identify bioindicators (tolerant or sensitive plant

discoloration/dark pigmented spots _ _ _ _ _
species) to be used in polluted environments. API - the combination of

yellowing, whitening APTI values and relevant biological and socio-economic characteristics.
dwarfing, cessation of growth - -
* Physiological parameters
* Morphometric parameters Parameter Methods
(@) Multi-camera setup (b) Image acquisition Wiatie Earie: Fresh / dry matter ratio, remote
~ sensing (MIR/NIR)
. . Gas exchange measurement,
- _ = Photosynthetic activity 5 .
v T / “ portable devices
e > V2 5 & ‘ y - Respiration and Transpiration Gas flux measurements in field
& f ‘ Stomatal Function Non-invasive pressure probes
Temperature Thermographic images
(d) Leaf-stem segmentation (€) 3D reconstruction
* Conclusions
o Biological monitoring of urban habitats is necessary to assess the
From Golbach ctal, 2016 additive effects of pollutants on living organisms. Techniques that
use non-destructive methods are becoming increasingly important
over chemical-analytical methods.
Plant phenotyping using 3D point cloud measuring techniques - non- o Efficient and precise monitoring requires the identification and
invasive laser triangulation, structure from motion, light field cameras. evaluation of suitable parameters, thus providing a solid foundation
Calculations at various stage of plants development. for data analysis and interpretation. Non-invasive
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