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Abstract 
 
Allelopathy is an important mechanism by which plants release allelochemicals. This study aimed to evaluate and compare the 
allelopathic effect of extracts of fruit tree leaves  (orange, mango, jabuticaba and guava trees) on the germination and seedling 
development of different weeds (morning glory and beggartick) and vegetable crops (lettuce and cabbage). The FGC and G were 
evaluated. After germination, SDM and SL were measured. In general, first germination counting (FGC) and G (germination) were 
decreased for all species conducted with the allelopathic extracts in relation to the control. Mango extract reduced the FGC of morning 
glory in 20 p.p.m.  The G of beggartick reduced to 0%, while cabbage and lettuce germination was not affected. The highest reduction 
on FGC was observed in lettuce using jabuticaba extract, usinf 9 p.p.m, compared to the control. The extracts reduced the G of morning 
glory and beggartick, respectively, in between 5 and 11 p.p.  Jabuticaba extract reduced significantly the G of morning glory and 
beggartick. The development of morning glory and beggartick was negatively affected by allelopathic extracts. The G of morning glory 
and beggartick is affected by the jabuticaba extract. The development of cabbage seedling was affected when all extracts were used and 
guava extract affected the length of cabbage seedlings. Mango extract has potential to control morning glory and beggartick in 
established lettuce and cabbage fields. Mango, orange, jabuticaba and guava extracts have the potential to control weeds on lettuce 
established fields. Guava extract is not indicated to control weeds on cabbage cultivated fields.  
 
Keywords: Allelopathy, Control, Effects, Seeds, Species, Vigor.  
Abbreviations: FGC_First germination counting; G_Germination; SDM_Seedling dry matter; SL_Seedling length; p.p._percentage points. 
 
Introduction 
 
Competition between plants occurs in certain environments 
mainly because of water, nutrient and light limited resources 
(Antonelli et al., 2016). In this context, plant-weed competition 
is a major obstacle to crop production and expansion.It 
changes not only crop dynamics, but composition, biodiversity 
and crop yield potential  (Bajwa et al., 2016). Aiming to control 
weeds and reduce competition with cultivated plants as much 
as possible, some strategies have been constantly used, 
including chemical and mechanical control (Smith et al., 2011; 
Chauvel et al., 2012). However, these methods present some 
challenges  such as cost, labor, and environmental impact, due 
to excessive herbicide use. Thus, it is important to use 
alternative methods, such as allelopathy (Jabran et al., 2015). 
Regarding competition, allelopathy is an important mechanism 
in which plants release chemical compounds named 
allelochemicals (Sharokhi et al., 2011).  Allelochemicals can 
cause direct or indirect and positive or negative results to 

other plants and organisms (Krenchinski et al., 2017). By 
releasing the allelochemicals, plants can inhibit the 
germination and development of other species. They can 
regulate the microbial soil community, reduce the attack of 
pests and diseases, enhance physical and chemical soil 
characteristics, besides performing other strategies, aiming to 
reduce competition and enhance plant yield (Pedrol et al., 
2006, Grisi et al., 2012). In this context, several species can 
have allelopathic effect on weed and present sustainable 
potential to control those plants (Islam and Kato-Noguchi, 
2012; Zeng, 2014). However, it is important to emphasize that 
these effects are not restricted to weeds, but to all plants 
cultivated in the local environment. Many studies evaluate the 
use of allelopathic extracts in weed control (Khaliq et al., 2013; 
Kilic & Vaizogullar, 2016; Glab et al., 2017). However, only a 
few report their effects on cultivated species. Therefore, 
evaluating the allelopathic effects on weeds and vegetable 

mailto:pinheiroagroufv@gmail.com


727 
 

crop species has become an important part of the planning of 
crops to be planted under consortium system or in 
environments where these substances are being used (Bezerra 
et al., 2007). Following Said and Yusoff (2014), allelochemicals 
can be released in the environment by volatilization, leaching 
and exudation through roots or decomposition of different 
plant organs. However, for most species, the allelopathic effect 
is more evident when leaf extract is used (Turk and Tawaha, 
2003). 

Therefore, this paper aimed to evaluate and compare the 
allelopathic effect of fruit tree leaf extracts on germination and 
seedling development of different weeds and vegetable crops.  
 
Results and Discussion 
 
Electric conductivity of allelopathic extracts  
 
There was no significant difference between the osmotic 
potentials regarding water and extracts (Table 1). Thus, the 
observed effects on germination and seedling development, 
for the different species, are due to the intrinsic character of 
the extracts, without any relation to water deficit. Water 
deficit can be caused by the presence of salts and other inert 
materials in the solution, which culminates in reduced osmotic 
potential (Blum, 2011).  Adversely to the results observed in 
this study, Han et al. (2008) acknowledged the allelopathic 
effects of ginger aqueous extract on osmotic potential 
reduction, which affects soybean and chive germination. 
 
Germination test 
 
In the first germination counting (FGC), significant reduction 
was observed for all species conducted with the allelopathic 
extracts in relation to the control treatment. The mango 
extract reduced the FGC of morning glory in approximately 20 
percentage points (p.p.).  The germination of beggartick 
reduced to 0%, while cabbage and lettuce germination was not 
affected (Fig. 1). 
According to El-Rokiek et al. (2010), mango leaves hold 
different acids, such as caffeic, feluric, coumaric, benzoic, and 
other compounds that can have herbicide effects on other 
plants. 

The negative guava effects on FGC were observed on 
morning glory and cabbage in relation to the control 
treatment, although not affecting beggartick and lettuce (Fig. 
1). Concerning the cultivated species, the highest reductions 
on FGC were observed in lettuce, especially when using 
jabuticaba extract, with 9 p.p reduction in relation to the 
control. The orange extract caused similar effects on lettuce 
and cabbage, with significant reduction in FCG in relation to 
the control treatment on both species (Fig. 1). According to 
Tsai (2008), monoterpene limonene is the compound mainly 
responsible for the allelopathic effects present in orange 
essential oil. 

Regarding germination (G), all the species presented 
significant reduction when allelopathic extracts were used. The 
extracts reduced the germination of morning glory and 
beggartick, respectively, in between 5 and 11 p.p. and 45 p.p. 

The jabuticaba extract reduced significantly the germination of 
morning glory and beggartick, but did not affect lettuce 
germination in relation to the control treatment (Fig. 2). 
Therefore, this extract has potential to be used on lettuce 
fields to control these weeds.  

Regarding a plant of the Myrtaceae family, the probable 
allelopathic effect of jabuticaba is related to the presence of 
terpenes in the essential oil (Imatomi et al., 2013). Enzyme 
inhibition is another important process through which 
allelochemicals can affect germination. The enzymes affected 
can be ∂-amilase, lipases, and enzymes of the antioxidant 
system, following the effects observed on lettuce (Kato-
Noguchi and Macías, 2005); soybean (Han et al. 2008) and 
morning glory (Pergo and Ishii-Iwamoto, 2011) seeds. 
 
Seedling development 
 
With respect to germination, the development of morning 
glory and beggartick seedlings was negatively affected by the 
allelopathic extracts. The effects on morning glory were 
enhanced when the jabuticaba extract was used. On the other 
hand, the effects on beggartick were increased when orange 
and guava extracts were used (Fig. 3). Krenchinski et al. (2017) 
carried out a similar study on the effect of Cymbopogon 
citratus extract on the germination and germination speed of 
beggartick. Reduced plant development will consequently 
affect carbohydrate concentration, as they are produced by 
the photosynthetic process (Currey and Lopez, 2015). 

Lettuce seedling development was not affected by the use of 
allelopathic extracts. Thus, any of the extracts in this research 
can be used in fields cultivated with lettuce, where the 
seedlings are already established. Concerning dry matter, the 
development of cabbage seedling was affected when all 
extracts were used. However, the guava extract affected the 
length of cabbage seedlings, which can be detrimental to yield. 
Thus, it is not recommended in fields with this specie (Fig. 3). 
Besides the compounds mentioned in this study, saponins, 
phenols and benzoic acid can reduce germination and the 
seedling development of different species (Batish et al., 2007, 
Shahrokhi et al., 2011). 
 
Materials and Methods 
 
Location and plant material 
 
The study was conducted in 2015, in the department of Plant 
Science (Fitotecnia) of the Universidade Federal de Viçosa, 
Minas Gerais State, Brazil. It was evaluated the germination 
and seedling development of different species under the effect 
of the allelopathic leaf extract from orange (Citrus sinensis L.), 
mango (Mangifera indica L.), jabuticaba (Myrciaria cauliflora 
Berg) and guava (Psidium guajava L.) trees.  
 
Allelopathic extract preparation 
 
From each fruit tree species, 200 g of leaves were weighed, 
macerated and added to 1000 mL of distilled water in an 
industrial blender.  The macerate was filtered with the use of a  
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         Table 1. Treatment osmotic potential.  

  Water Orange Mango Jabuticaba Guava 

MPa -0.016 A -0.018 A -0.015 A -0.015 A -0.017 A 
             * 

Means followed by uppercase letter do not differ by Tukey test (P<0.05). 
 

 
Fig 1. First germination counting (FGC) of the different species submitted to the different allelopathic extracts. Means followed by 
different uppercase letters in the same species and lowercase in the extracts differ by the Tukey test (P<0.05). Bars: standard deviation. 
 

 
Fig 2. Germination (G) of different species submitted to different allelopathic extracts. Means followed by different uppercase letters in 
the species and lowercase in the extracts contrast from each other by the Tukey test (P<0.05). Bars: standard deviation. 
 

 
Fig 3. Dry matter (SDM) (A) and length (SL) (B) of seedlings of different species submitted to the effects of different allelopathic extracts. 
Means followed by different uppercase letters in the species and lowercase letters in the extracts differ by the Tukey test (P<0.05). Bars: 
standard deviation. 
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2 mm sieve, and then centrifuged under 3000 rpm during three 
minutes. The supernatant was collected and the pH was 
adjusted to 7.0, according to Prates et al. (2000).  
 
Electric conductivity of allelopathic extracts  
 
The osmotic potential of each extract was determined using an 
osmometer (Vapro Optimole model). The mmol.kg

-1
 values 

obtained were converted into osmotic potential (MPa) by the 
Van’t Hoff equation (Hillel, 2007). 
 
Germination test 
 
Following the preliminary germination tests, the concentration 
was set on 100% leaf extract. The effect of each extract was 
evaluated for the germination of different seeds of weed 
species, namely, morning glory (Ipomoea grandifolia Dammer) 
and beggartick (Bidens pilosa L.). Aiming to evaluate the 
possible effects on commercial species, tests with lettuce 
(Lactuca sativa L.) and cabbage (Brassica oleracea var. capitata 
L.) seeds were conducted as well. 

The seeds were disposed on towel paper sheets, imbibed at 
the 1 to 2.5 ratio of paper weight to solution weight, on gerbox 
chambers. Only distilled water was used in the control 
treatment. The boxes were maintained in germinator 
chambers at 20 

o
C. The first germination counting (FGC) and 

germination (G) evaluations were performed according to the 
Regra para Análise de Sementes (Rules for Seed Analysis) 
(Brasil, 2009). 

The first germination counting (FGC) was evaluated on the 
fourth day after seeding for morning glory and beggartick. 
Lettuce and cabbage were evaluated on the fifth day. 
Germination was evaluated on the seventh day after seeding 
for morning glory and lettuce. Beggartick was evaluated on the 
ninth and cabbage, on the tenth day. The results were 
expressed in normal seedling percentage (%). 
 
Seedling development 
 
After germination, seedling length was measured with the use 
of a digital caliper and the results were expressed in 
centimeters. Hereafter, seedlings were desiccate in a forced-
air oven (70 

o
C) until reaching stabilized weight for dry matter 

determination, expressed in g.seedling
-1

.  
 
Experimental design and statistical analyses  
 
The experiment was carried out in a completely randomized 
design (CRD). Four repetitions of 50 seeds were used, except 
for beggartick, to which eight repetitions of 25 seeds were 
employed. The data was submitted to variance analysis and 
the means were compared by the Tukey test, 5% probability. 
  
Conclusion 
 
The germination of morning glory and beggartick is mainly 
affected by the jabuticaba extract. However, lettuce is not 
affected by it. Mango extract has potential to control morning 
glory and beggartick in established lettuce and cabbage fields. 

Similarly to mango, the extracts of orange, jabuticaba and 
guava have the potential to control weeds on lettuce 
established fields. Guava extract is not indicated to control 
weeds on cabbage cultivated fields.  
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