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Phytoscreening is a rapid site survey technique that uses trees as 
bio-indicators of current pollution

It is a technique that allows a quick diagnosis of the site at a 
given time for volatile and non-volatile pollutants and is useful 
for the choice of the implementation of more traditional works 
(piezometers and boreholes)
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Phytoscreening is based on the fact that plants draw the 
nutrients they need for their development from the soil, soil 
gases and groundwater.

They are thus likely to capture certain pollutants present in the 
soil, in the soil gases or in the water table.
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Pollutants

Consumption

Fixation
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Detection limits in wood may be very low (ppb to ppt).

Concentrations in trees will be detectable when groundwater 
concentrations are above 5 μg/l for volatile organic 
compounds and soil concentrations are above 20 mg/kg for 
trace metal elements.

However, the absence of pollutants in tree sap cannot be 
used as absolute proof of absence of pollution in soil or 
groundwater.Ph
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Sampling

- Hammer sounder of growth
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Sampling

- Small diameter Pressler probe
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Sampling

- « Classic » wood drill bit
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Sampling

- « In planta » SPME (Solid Phase Micro Extraction) on 
Polydimethylpentasiloxane (PDMS) fibers
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Sampling

- Samples are placed in septa tubes and send for analysis
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Dendrochemistry
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The goal here is not to apprehend the current state of the 
pollution but to analyze the traces of the past

The sample is only taken with a large diameter Pressler auger 
(10 to 12 mm) depending on the parameters sought and the 
operating methods
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Pollutants

Consumption

Fixation
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The samples are dried and analyzed by energy dispersive X-ray 
microfluorescence (EDXRF) on an ITRAX machine in line-
scanning every 50 microns

To do this, a 2 mm thick slide is taken, perpendicular to the 
fiber, by a double disc saw system

This blade is then radiographed at the same time as it is 
analyzedD

en
dr

oc
he

m
is

tr
y



The length of the cores is between 200 and 300 mm, so 
between 4,000 and 6,000 measurement points are taken per 
core.

At each measurement point, 31 elements are analyzed: Mg, Al, 
Si, P, S, Cl, Ar, K, Ca, Ti, V, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb, Sr, 
Zr, Mo, Cd, I, Cs, Ba, Hg, Pb, Bi, in addition to parameters related 
to quality assurance, representing between 124,000 and 
186,000 elemental analyses and 20 to 30,000 physical 
parameters of analysis per core
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Limitations

- Availability of trees
- Depth of contamination
- Replanted trees
- Potential translocation of elements (from one ring to     
another)
- Tree disease
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Dendrochemistry
Air pollution
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It is possible to date air pollution by using pine needles as 
markers of the pollution

This is particularly effective for dioxins and furans

Pine needles are often 8 or 9 years old in our climate, often 3 to 
4 years older in alpine climate
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The pine tree grows and 
branches on the principle of 
monopodial branching: the 
main axis grows from a 
terminal bud.
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