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Weeds have developed skills to compete with cultivated plants, making the former a major
problem in agricultural areas. Morning glory (Ipomoea purpurea) is an important invasive
plant that, in addition to competing for nutrients, makes harvesting difficult and presents
seed dormancy mechanisms in soil banks. Some plants in this group have already been
reported to be tolerant or resistant to herbicides. Therefore, it is necessary to seek
alternative methods of management for these plants. The present study aimed to evaluate
the influence of four extracts of lemon-scented gum (Corymbia citriodora) on the
germination of morning glory seeds. Extracts were obtained from infusion, crushing,
boiling and the alcoholic extract of the leaves. The experiment was carried out in
gerboxes, containing three sheets of paper, with four repetitions of fifty seeds in each and
in a completely randomized design. The germinated seeds were examined daily, until they
all emitted the radicle. At the end of the experiment, it was understood that the alcoholic
extract was the one that stood out the most, as it led to the delay and reduction in the
germination rate of morning glory seeds by up to 2.22 days and 38.5% fewer seeds
germinated, respectively. Extracts obtained by infusion and aqueous extracts also delayed
germination with a significant difference. None of the extracts advanced germination. The
results are promising in the sense that the allelopathy exerted by lemon-scented gum
extracts can help to manage banks of morning glory seeds in the soil, delaying and
reducing their germination.

Introduction

I

n Brazil, the economic impact caused by
weeds can be incalculable, depending on the
species in question, the efficiency of the
control measures adopted and the level of
infestation in the area. So far, at least 54 cases of
resistance to herbicides with different
mechanisms of action and in many cases with
multiple resistance have been reported in
Brazilian territory (Weedscience 2021).
In this context, morning glory (Ipomoea
purpurea L., Convolvulaceae), an annual
climbing plant that reproduces through seeds,
stands out (Austin 1986). It is an extremely

harmful species, especially in annual crops,
because its cycle is longer than that of the crop,
and its branches intertwine in the plants, making
harvesting difficult (Piccinini et al. 2018);
furthermore, it has an important dormancy
mechanism in soil seed banks, which makes its
control difficult (Jha et al. 2014). According to
Monquero et al. (2004), Ipomoea species are
among the most tolerant to glyphosate. Later,
Monquero and Silva (2007) also reported that
this molecule did not efficiently control I.
purpurea. Additionally, Pazuch et al. (2017)
reported new tolerance to this herbicide in
Ipomoea spp. in the southern region of Brazil,
which makes the future of the management of
this invasive species in the country worrying.

2021, Volume 4, Issue 3

Integrated management uses various techniques
for combating weeds, for example: cultural,
preventive, mechanical, physical, chemical and
biological techniques (Korres, 2018). It is also a
strategy that makes it possible to reduce the use
of synthetic agricultural pesticides. Among the
management measures, allelopathy can be
mentioned, which consists of any positive or
negative interaction that a plant can exert on
another, through chemical compounds released
by them (Mehdizadeh and Mushtaq, 2020;
Mushtaq et al. 2020). Through allelopathic
indications, it is possible to select species for use
in consortium, as a source of new herbicide
molecules (Dayan and Duke 2009), in addition
to the use of extracts for alternative management
of pests, diseases and weeds.
Corymbia citriodora (Hook.) K.D. Hill and
L.A.S. Johnson, popularly known as lemonscented gum, belonging to the Myrtaceae family,
is a medium to large tree species, reaching 25 to
50 m in height and 1.2 m in diameter at breast
height, and occupying a prominent place in the
segment of aromatic plants (Boland et al. 1991).
Originating in Australia, C. citriodora stands out
for its economic value in the production of wood
for various purposes, such as furniture, firewood
and charcoal. It is highly sought-after in light
and heavy civil construction, in addition to
presenting medicinal properties (Cunha et al.
2019).
Antimicrobial (Mahmoud et al. 2004, Miguel et
al. 2018), insecticides (Negrini et al. 2018) and
nematicides principles (Araujo Filho et al. 2019)
have already been described in C. citriodora, as
well as allelopathic principles. According to
Nishimura and Mizutani (1994) anthraquinone is
one of the substances with allelopathic
properties present in this species.
Investigations of allelopathic effects on the
growth or germination of several species of
Ipomoea have already been carried out;
however, on I. purpurea the reports are rarer.
Silva et al. (2015a) studied the allelopathic
potential of papaya seed extract (Carica papaya
L.) on the germination of I. purpurea.
Experiments have shown that the aqueous
extract of the leaves of Eucalyptus grandis W.
Hill ex Maiden promotes the inhibition and
reduction of the germination of this species’
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seeds (Silva et al. 2015b). Castro et al. (2021)
also evaluated the influence of several aqueous
extracts on the germination of this species,
reporting early, delayed, and decreased
germination.
Due to the facts presented, this study aimed to
evaluate the effect of Corymbia citriodora
extracts on the germination of morning glory
seeds.
Materials and Methods
The study was conducted in the Federal District,
central Brazil (15.58 ºS, 47.73 ºW), in the
Cerrado biome, during February 2021.
According to the Köppen classification, the
location has a Tropical seasonal climate of
megathermic savannah, with an average annual
precipitation of 1,400 mm (Cardoso et al. 2014).
The seed lots of Ipomoea purpurea were
purchased from a commercial supplier, already
chemically treated and within the expiry date.
Leaves of seedlings approximately six months
old were harvested from a seedbed. To make the
extracts, 5 g of leaves were used, which were
macerated, boiled or infused in 10 mL of
distilled water. The maceration (Treatment 1)
was carried out with the aid of a crucible and
mortar, boiling (Treatment 2) took place in a
water bath for 15 minutes and infusion for 10
minutes (Treatment 3). These preparations were
used immediately. The alcoholic extraction
(Treatment 4), in 70% ethyl alcohol, took place
by maceration and was kept for 24 hours until its
use.
For the experiment, gerboxes (11 x 11 x 3.5 cm)
containing three sheets of autoclaved germitest
paper were used, where 50 seeds were deposited
and 1 ml of each extract (treatments) was added.
The gerboxes were sealed with plastic wrap to
prevent drying, and then they were kept at room
temperature and in light. As moisture was lost,
the seeds were moistened. The readings of the
experiment were daily, where the number of
seeds germinated each day was recorded. Based
on the germination data, the average germination
time (equation 1) and the germination index
(equation 2) were calculated using the following
equations (Santana and Ranal 2004):
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T=

∑(𝑓𝑖∗𝑥𝑖)
∑𝑓𝑖

(days) average germination time (1)

Germination index %

𝑔𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑒𝑑 𝑠𝑒𝑒𝑑𝑠
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑒𝑑𝑠

∗ 100 (2)

Where fi = number of seeds germinated on the ith
day; and xi = number of days counted from
sowing to the day of reading. The experiment
was conducted using a completely randomized
design (CRD), with four repetitions per
treatment. The data were submitted to analysis
of variance (ANOVA), followed by the Tukey
test, at 5% significance level, using the Sisvar
5.6 program (Ferreira 2014).

Results and Discussion

Based on the experiment results, it was observed
that the alcoholic extract of lemon-scented gum
delayed the germination time, with a significant
difference, by 2.22 days (Figure 1), when
compared with the control. The aqueous extracts
and infusion also delayed germination, but in
periods shorter than 0.56 and 0.6 days. The
treatment that consisted of boiling the leaves
showed no significant difference from the control
without extract, and no extract advanced the
germination

Figure 1. Average germination time in days of Ipomoea purpurea seeds treated with different extracts of Corymbia
citriodora. Means followed by the same letter do not differ statistically by the Tukey test (P <0.05).

Regarding the germination index, it was
observed that the treatment with the alcoholic
extract also stood out; that is, this extract ended
up reducing the germination of the seeds by
38.5%, with a significant difference from the
other treatments and control (Figure 2). In
addition to this reduction, it was possible to

observe that the seeds treated with this extract
underwent a type of decomposition, where a
release of viscous substance from the seeds was
noted, with a foul odor, and they did not
germinate (Figure 3).

Figure 2 - Germination index (Axis y) of Ipomoea purpurea seeds treated with different extracts of Corymbia
citriodora (Axis x). Means followed by the same letter do not differ statistically by the Tukey test (P <0.05).
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Figure 3. Bioassay of inhibition of seeds of morning glory. A) Observation of deteriorated morning glory seeds,
releasing viscous substance with the treatment of alcoholic extract of lemon-scented gum at the beginning of the
evaluations and B) deteriorated seeds at the end of the experiment.

According to studies conducted by Nishimura
and Mizutani (1994), anthraquinones would be
the group of the main allelopathic substances
(emodin and physcion) present in the leaves of
C. citriodora. These compounds inhibited the
growth and germination seeds of plant such as
lettuce (Lactuca sativa L.), garden cress
(Lepidium sativum L.), green foxtail (Setaria
viridis L.) and barnyard grass (Panicum Crusgalli L.), which explains the results of the
present study.

Most works describing allelopathy from plant
extracts used with morning glory are extracts
of aqueous origin (hot or cold). The aqueous
extract of E. grandis leaves caused inhibition
in germination and reduced the germination
speed of I. purpurea seeds, according to Silva
et al. (2015a). The same authors (Silva et al.,
2015b) also evaluated the allelopathic
potential of the aqueous extract of the papaya
(Carica papaya L.) seed on this species, where
it significantly interfered in the germination
percentage of seeds of this plant, reducing it to
0% in the concentration of 10%.
Corroborating the results of the present study,
Castro et al. (2021) also reported that aqueous
extracts of banana (Musa sp.), black plum
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(Syzygium cumini L.), carqueja (Baccharis
trimera (Less.) DC), Mexican sunflower
(Tithonia diversifolia (Hemsl.) A. Gray),
rosemary (Rosmarinus officinalis L.), guaco
(Mikania glomerata Spreng), lavender
(Lavandula
dentata
L.),
lemongrass
(Cymbopogon citratus (DC Stapf.) and Garden
mint (Mentha spicata L.) resulted in
germination delays of up to +5 days. Only
guaco extract interfered in the germination of
I. purpurea in this work.
Conclusion

It can be concluded that the alcoholic, aqueous
extracts and lemon-scented gum infusion
delay the germination of morning glory, with
emphasis on the alcoholic extract. The
alcoholic extract is the only one that also
reduce the germination rate of the seeds,
leading them to deteriorate and hindering
germination, showing potential in the
germination management of seeds of this
invasive plant or its potential as a bio
herbicide.
Conflicts of Interest
No conflicts of interest have been declared.

João G. C. Fonseca and Eder Marques. J Res Weed Sci. 2021; 4(3): 236-241

2021, Volume 4, Issue 3

References
Araujo-Filho JV, Ribeiro WLC, André WPP,
Cavalcante GS, Rios TT, Schwinden GM,
Rocha LO, Macedo ITF, Morais SM,
Bevilaqua CML, Oliveira LMB. 2019.
Anthelmintic
activity
of
Eucalyptus
citriodora essential oil and its major
component,
citronellal,
on
sheep
gastrointestinal nematodes. Rev. Bras.
Parasitol. Vet. 28(4): 644-651. [Crossref],
[Google scholar], [Publisher]
Austin DF. 1986. Nomenclature of the Ipomoea nil
complex (Convolculaceae). Taxon. 35(2): 355358. [Crossref], [Google scholar], [Publisher]
Boland DJ, Brophy JJ, House APN. 1991.
Eucalyptus leaf oils: use, chemistry, destillation
and marketing. Melbourne: Inkata Press., p. 1128. [Google scholar], [Publisher]
Cardoso MRD, Marcuzzo FFN, Barros JR. 2014.
Classificação climática de Köppen-Geiger para
o Estado de Goiás e o Distrito Federal. ACTA
Geogr. 8(16): 40-55. [Crossref], [Google
scholar], [Publisher]
Castro LA, Beltrão DO, Santos PGA, Carvalho
YB, Nogueira Filho NR, Costa JPL, Marques
E. 2021. Allelopathic effect of crude plant
extract on Ipomoea purpurea L. Journal of
Research in Weed Science. 4(3): 188-199.
[Crossref], [Google scholar], [Publisher]
Cunha GM, Gama-Rodrigues AC, GamaRodrigues EF, Moreira GR. 2019. Nutrient
Cycling in Corymbia citriodora in the State of
Rio de Janeiro, Brazil. Floresta Ambient. 26(2):
e20170204. [Crossref], [Google scholar],
[Publisher]
Dayan FE, Duke SO. 2009. Biological Activity of
Allelochemicals. In: Osbourn AE, Lanzotti V
(Eds.), Plant-derived Natural Products. Chaper
17, pp. 361-384. [Crossref], [Google scholar],
[Publisher]
Ferreira DF. 2014. Sisvar: A Guide for its
Bootstrap procedures in multiple comparisons.
Ciênc. Agrotec. 38(2): 109-112. [Crossref],
[Google scholar], [Publisher]

Jha P, Norworthy JK, Kumar V, Reichard N.
2015. Annual changes in temperature and
light requirements for Ipomoea purpurea
seed germination with after-ripening in the
field following dispersal. Crop Prot. 67: 84-

90.
[Crossref],
[Publisher]

[Google

scholar],

Korres NE. 2018. Agronomic Weed Control: A
Trustworthy Approach for Sustainable Weed
Management. In: Non-Chemical Weed
Control, Chapter 6, pp. 97-114. [Crossref],
[Google scholar], [Publisher]
Mahmoud YAG, Ebrahim MKH, Aly MM.
2004. Influence of Some Plant Extracts and
Microbioagents on Some Physiological
Traits of Faba Bean Infected with Botrytis
fabae. Turk J Bot. 28: 519-528. [Crossref],
[Google scholar], [Publisher]
Mehdizadeh M, Mushtaq W. 2020. Biological
Control of Weeds by Allelopathic
Compounds from Different Plants: A
BioHerbicide Approach. In: Egbuna C,
Sawicka B. Natural Remedies for Pest,
Disease and Weed Control. Academic Press.
pp. 107-117. [Crossref], [Google scholar],
[Publisher]
Miguel MG, Gago C, Antunes, MD, Lagos S,
Faleiro ML, Megias C, Cortés-Giraldo I,
Vioque J, Figueiredo AC. 2018. Antibacterial,
antioxidant, and antiproliferative activities of
Corymbia citriodora and the essential oils of
eight Eucalyptus Species. Med. 5(3): 61.
[Crossref], [Google scholar], [Publisher]
Monquero PA, Christoffoleti PJ, Osuna MD, Prado
R. 2004. Absorção, translocação e metabolismo
do glyphosate por plantas tolerantes e
suscetíveis a este herbicida. Planta Daninha.
22(3): 445-51. [Crossref], [Google scholar],
[Publisher]
Monquero PA, Silva AC. 2007. Efeito do período
de chuva no controle de Euphorbia
heterophylla e Ipomoea purpurea pelos
herbicidas glyphosate e sulfosate. Planta
Daninha. 25(2): 445-451. [Crossref], [Google
scholar], [Publisher]

Mushtaq W, Mehdizadeh M, Siddiqui M.B,
Ozturk M, Khawar J, Altay V. 2020.
Phytotoxicity of above - ground weed
residue against some crops and weeds. Pak J
Botany. 52 (3): 851-860. [Crossref],
[Google scholar], [Publisher]
Negrini M, Fidelis EG, Schurt DA, Silva FS,
Pereira RS, Bizzo HR. 2018. Insecticidal
activity of essential oils in controlling fall
240

João G. C. Fonseca and Eder Marques. J Res Weed Sci. 2021; 4(3): 236-241

2021, Volume 4, Issue 3

armyworm, Spodoptera frugiperda. Arq.
Inst. Biol. 86: 1-9. [Crossref], [Google
scholar], [Publisher]

Universidade de Brasília. 248p. [Google
scholar], [Publisher]

Nishimura H, Mizutani J. 1994. Identification of
allelochemicals in Eucalyptus citriodora and
Polygonum
sachalinense.
Allelopathy,
Chapter 5, pp. 74-85. [Crossref], [Google
scholar], [Publisher]

Silva IC, Silva VM, Silva OBJ, Ferreira VM.
2015a. Germinação de sementes de corda-deviola (Ipomoea purpurea L.) submetidas ao
extrato aquoso de sementes de mamão
(Carica
papaya
L.). Cadernos
de
Agroecologia. 10(2). [Google scholar]

Pazuch D, Trezzi MM, Guimarães ACD,
Barancelli MVJ, Pasini R, Vidal RA. 2017.
Evolution of natural resistance to glyphosate
in morning glory populations. Planta
Daninha.
35:e017159430.
[Crossref],
[Google scholar], [Publisher]

Silva IC, Silva VM, Ferreira VM, Endres L.
2015b. Efeito alelopático do extrato de folhas
de Eucalyptus grandis sobre a germinação de
sementes de (Ipomoea purpurea L.).
Cadernos de Agroecologia. 10(2). [Google
scholar]

Piccinini F, Machado SLO, Martin TN, Kruse
ND, Balbinot A, Guareschi A. 2018.
Interference of morning glory in soybean
yield. Planta Daninha, 36: e018150988.
[Crossref], [Google scholar], [Publisher]

Weedscience. Herbicide Resistant Weeds in
Brazil.
http://www.weedscience.com/Summary/Cou
ntry.aspx?CountryID=5. (Accessed 06 June
2021.
[Publisher]

Santana DG, Ranal MA. 2004. Análise da
germinação, um enfoque estatístico. Brasília:

Copyright © 2021 by SPC (Sami Publishing Company)+ is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

241

João G. C. Fonseca and Eder Marques. J Res Weed Sci. 2021; 4(3): 236-241

