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In a previous study, we determined a protocol to
destroy ragweed by thermal shock: exposure

to infrared heat radiation (4 seconds).
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The objective of our work is to INTRODUCTION
check the ragweed seeds sensitivity to this
infrared heat radiation.

La g o aatl i i AN E A0 BN AL Sl he

IR emitter Ragweed seeds




MATERIALS AND
METHODS

Methodology* :

These tests were led in controlled conditions (IR oven) on seeds collected in
2009 and 2010 on two different locations: Pont-Eveque and Luzinay (Isere,
France).

The infrared radiation times were 4, 8 or 12 seconds on seeds collected at
different dates (from September till November).

Infrared treatments were applied immediately after the collection.

After 4 weeks in the cold and wet atmosphere to raise the dormancy, seeds
were placed in the optimal conditions (23 °C — 15 h / 15°C — 11 h) for the
germination during 30-40 days.

*The detailed experimental protocol was described in an article published in the review Phytoma (No. 648-November 2011)
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Controls groups (collected in 2009 on the location A):

- 3 groups collected in September, October and November 2009

- Seeds collected in September: 68% germination in 30 days

- Seeds collected in October: 85% germination in 15 days

- The kinetics of germination and germination capacity increase
with ripening seeds
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Controls groups (collected in 2010 on the location A):
- Seeds collected in September: 61% germination in 30 days
- Seeds collected in October: 85% germination in 20/36 days
- Confirmation of Previous Results (2009) = The kinetics
of germination and germination capacity increase with ripening seeds

We obtained the same results on three other locations




100 100
S 90 S 9 H—H
© 80 © 80 2 T
& 70 o e TTT S 70 s
o 60 - Tﬂﬂ‘w 3 60 T Pi‘
c ig itk c 4518 RESULTS
= / - = T {
g 28 4 ~— Control PE 25/09/09) g 23 0% ~ Control PE 20/10/09 2009
$ 10 A -8 % 10 /1 8
. 7 —12 © . >4 -~ 12
0 10 20 30 40 50 0 20 _ 40 60
Time (d) Time (d)
Groups collected in September Groups collected in October
<100 T ; Groups collected in 2009 (Site A) +
S I B
v gg ilEnasane Infrared thermal treatment
g2 | ZZA NS N B
3 VA
Eigg 7 - September’s _groups : the infrared heat
/ . . x g e

5 40 ay treatment during a short time (4”) inhibits
830 % ~ Gontrol PE 19/11/09 totally the germination of seeds collected
R "}
¢ 10 1 ~
©% // | | - October's and November’s groups: The

0 0 @ 20 30, long-time IR treatments have no more impact

ime

on the germination of the seeds collected in

Groups collected in November Qctober ar_ld November. There is no
difference with the control group.
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Groups collected in September Groups collected in October)

Groups collected in 2010 (Site A) + Infrared thermal treatment

September’s groups : the infrared heat treatment during a sufficient time
(8-12”) inhibits totally the germination of seeds collected. For a short

radiation time (4”), the IR efficiency is low: the germination capacity is only
25%.

October’s groups :

No impact of short time IR treatment (4”) on the germination (germination
close to the control group).

For a long time IR treatment (8-12"), the germination is very limited (5%)
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September’s groups : Whatever the time of infrared radiation, the
seeds lose their ability to germinate.

October’s groups (beginning): For 8 and 12 seconds of IR radiation, the
seeds lose their ability to germinate. Seeds exposed to infrared
radiation for 4 seconds have the same kinetics of germination than the
control group: NO EFFECT OF IR RADIATION.




Groups collected in October(end
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Groups collected in November

Groups collected in 2010 (Site B) + Infrared thermal treatment

October’s groups (end):

8 seconds of IR radiation has a low impact on germination. The germination
Is equivalent to half the germination of the control group.

12 seconds of IR radiation limits the ability to germinate at 5%.

November’s qroups:

The impact of an IR radiation time of 8” is lower (germination ability: 80% of
the control group).

The impact of an IR radiation time of 12” also decreases: the seeds can
germinate at almost 40% (50% of the control group capacity).




The exposure of ragweed seeds to an IR thermal radiation can have
an extremely important effect on the germination.

The results show that the infrared heat treatment during a short time
(4”) inhibits totally the germination of seeds collected at the end of
summer and beginning of autumn.

The impact of the IR treatment decreases gradually for the seeds
collected later, probably in connection with the maturity stage of seeds.

The long-time IR treatments (8-12”) have no more impact on the
germination of the last collected seeds.




Other tests must be led in situ to check the operational feasibility
of the infrared treatment at the end of summer and beginning of
autumn,

If this method is confirmed, it will complete the existing methodologies
which are applied during the year in a multiannual plan of ragweed
fight:

=» Thermal Shock on seedlings early in the season,

=> Grubbing,

= Mowing,

=> Vegetation late in the season.
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