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Could a chemical found in a local tree species be used to
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fight herbaceous invasives?
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The first step of this procedure was to extract the allelopathic
chemical, ailanthone, out of the bark of Ailanthus, where 1t 1s
found 1n high concentrations. This was done by crushing the
bark 1into a powder and placing 1t into cheesecloth to
submerge 1n water for 24 hours at 4°C. The ratio of plant
material to water was 1g to 20ml. This solution along with
the control, water, was then mixed with one gram of
surfactant (sodium dodecyl sulfate, SDS) and placed into a
spray bottle for later use. Experimental groups were set up
that contained the herbaceous species Lesser Celandine
(Ficaria verna) and Winter Creeper (Euonymus fortunei);
two groups of each were treated with either water as the
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Invasive species are an 1ssue across the globe and can grow
quickly if left without management. Some species of plants
are capable of exhibiting their own form of control on the
plants around them through allelopathy, in which plants
synthesize biochemicals that can stunt the growth of plants
‘'within their vicinity. These allelopathic chemicals can be
found 1n various parts of the plant such as the roots, leaves,
bark, and even fruit; they are released into the soil as these
parts break down. The Tree-of-Heaven (4ilanthus altissima),

Conclusion

‘a non-native mvasive tree often found 1in the Midwest, has
significant allelopathic tendencies. This chemical control of
neighboring plants 1s proven effective against various
herbaceous plants in a lab setting (Heisey 1990). Our
experiment focuses on the application of these chemicals
from Ailanthus altissima against herbaceous invasives in a
field setting, specifically targeting Lesser Celandine (Ficaria
verna) and Winter Creeper (Euonymus fortunei), which are
commonly found in Cincinnati Parks.

Our data analysis displayed no significant difference in the
percent cover of Lesser Celandine (Ficaria verna) or
‘Wintercreeper (Euonymus fortunei) after the Ailanthus
extract application. Despite this, there was an observation
‘made about the height difference between the Ailanthus and
control tests of Euonymus fortunei. The control group
showed new vertical growth with taller light green stalks,

‘while the Ailanthus group did not display this same kind of

growth and remained approximately the same height as 1t did
pre-treatment. One potential explanation for these results

Results

could be that the current concentration of 1g to 20 mL does
not have enough allelopathic chemicals in the solution to
have an effect on already developed plants; although there is
‘an observed effect on the new growth when treated with

Winter Creeper % in Reduction over Time
15 Figure 1
T-test comparing percent in

reduction of coverage over Winter Creeper

10 A :
e control and (Euonymous Ailanthus extract. We propose a follow up experiment _
g Ailanthus treatments of fortunei) utilizing a higher concentration of Ailanthus to water, as well:
e Euonymus fortunei. | : : : :
= omymus Jorti ‘as a moditied version of this experiment that more closely
2 Significant outliers present . . . .
5 ‘ in Ailanthus treatment due to analyzes the various dimensions of growth such as vertical
~ post-treatment growth, but ‘compared to horizontal.
S no significant difference in i )
percent coverage between
-10 B
fr"l‘”ﬁ)’ Acknowledgments
-15 df: 30 The Authors would like thank Drs. Ken Petren and Steve Matter for their
: - - - Probability: 0.28 ' ' ' '
Lesser Celandine % in Reduction over Time y guidance on this proj egt. Th§ authors would also like to thank Drew Gobel,
: Greg Torres, and Cincinnati Parks
- i Figure 2
T-test comparing percent 1n
18 -OMIparing b References
reduction of coverage over . . . . o ”
16 : : : * Barringer, L., & Ciafre, C. M. (2020). Worldwide feeding host plants of spotted lanternfly, with significant additions
time in control and Ailanthus from North America. Environmental Entomology, 49(5), 999-1011.
g 14 treatments of Ficaria verna. Lesser « Constan-Nava, S., Bonet, A., Pastor, E., & Lledd, M. J. (2010). Long-term control of the invasive tree Ailanthus
. — . - : : . altissima: Insights from Mediterranean protected forests. Forest Ecology and Management, 260(6), 1058-1064.
o 12 No Slgnlﬁcant difference in Celandine * Heisey, R. M. (1990). Allelopathic and Herbicidal Effects of Extracts from Tree of Heaven (Ailanthus altissima).
% 10 percent coverage between ( Ficaria Verna) American Journal of Botany, 77(5), 662—670. Allelopathic and Herbicidal Effects of Extracts from Tree of Heaven
O groups. (Ailanthus altissima) on JSTOR
ad 8 « Simberloff, D. (2010). Invasive species. Conservation biology for all, 131-152.Conservation Biology for All - Google
O\O {: - 1 28 Books
6 df: 30 » Thiébaut, Gabrielle, et al. “Allelopathic Effects of Native versus Invasive Plants on One Major Invader.” Frontiers,
S Py Frontiers, 13 June 2019,
: e Probability: 0.20 https://www.frontiersin.org/articles/10.3389/fpls.2019.008 54/full#:~:text=Allelopathy%20is%20defined%20as%20the.
2 a%?20plant%20species%200n%20itself.

* Young, H. S., Parker, I. M., Gilbert, G. S., Guerra, A. S., & Nunn, C. L. (2017). Introduced species, disease ecology,
and biodiversity—disease relationships. Trends in Ecology & Evolution, 32(1), 41-54.



https://www.frontiersin.org/articles/10.3389/fpls.2019.00854/full#:~:text=Allelopathy%20is%20defined%20as%20the,a%20plant%20species%20on%20itself
https://www.frontiersin.org/articles/10.3389/fpls.2019.00854/full#:~:text=Allelopathy%20is%20defined%20as%20the,a%20plant%20species%20on%20itself

