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APRESENTACAO

A cadeia produtiva do agronegocio tem como finalidade um conjunto de acdes
que sao inseridas em um determinado produto até a chegada no consumidor. Muitas
das vezes essas agoes, que na realidade, se constituem em etapas de como trabalhar
um determinado produto até que este esteja pronto para ser comercializado, levando-
se em consideragao as caracteristicas que proporcionara o grau de satisfacdo dos
clientes.

A satisfacdo se faz presente, devido o aprimoramento do produto de forma
eficiente, que somente se torna possivel, através de pesquisas que estejam
relacionadas com a producdo agropecuaria a se destacar no mercado, como
o preparo de solo, classes de aptidao de terras agricolas, adubacéao, selecao de
mudas, preparo de sementes, nutricao mineral de plantas, tratos culturais, plantas
medicinais, alelopaticas e 0 uso da terra e etc. Estas pesquisas nos incentivaram na
elaboracao deste volume — AGRONOMIA: ELO DA CADEIA PROTUVIA 5, VOL.5,
que significa que os trabalhos aqui contextualizados seguem um roteiro diversificado
de parametros / acdes que definem com clareza o conceito de cadeia produtiva, o que
na realidade retrata os acontecimentos que levam as instituicées publicas e privadas
como as Universidades, Embrapas, propriedades rurais e etc., serem responsaveis
por novas descobertas cientificas e pelo aprimoramento deste conhecimento, no
sentido de melhorar os elos da cadeia produtiva do agronegécio que estdo contidos
nos artigos, cujos capitulos apontam pesquisas recentes cujo fundamento é aumentar
a producao agricola do Brasil.

Isso é tao verdade, que segundo 'Castro; Lima; Cristo (2002) a cadeia produtiva
do agronegdcio parte da premissa que a producao de bens pode ser representada
como um sistema, onde os atores estéo interconectados por fluxo de materiais, de
capital, de informacéo, com o objetivo de suprir um mercado consumidor final com
0s produtos do sistema. Isso nos levara a melhoria da competitividade do mercado
em que para que todo produto seja comercializado, sera necessario que antes haja
pesquisas voltadas ao seu aprimoramento para a conquista do consumidor final.

Diocléa Almeida Seabra Silva

1-:CASTRO, A. M. G.; LIMA, S. M. V.; CRISTO, C. M. P. N. Cadeia produtiva: marco conceitual para apoiar a pros-
peccao tecnolégica. In: Anais do XXII Simpédsio de Gestéao da Inovagao Tecnoldgica. Salvador, 2002.
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CAPITULO 7

ALLELOPATHIC EFFECTS OF CORYMBIA
TORELLIANA ON THE GERMINATION AND INITIAL
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ABSTRACT: This study aimed to evaluate
the allelopathic effects of aqueous extracts of
Corymbia torelliana produced from leaves,
bark and fruit. Seeds of Lactuca sativa L. and
Moringa oleifera L. were tested, representing
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SPECIES

agricultural and forestry seeds, respectively.
The germitest paper was used as substrate,
it was moistened with distilled water, and
aqueous extract in concentrations of 100%,
75%, 50%, 25% and 0% (distilled water). The
extracts were homogeneously deposited on
twenty seeds evenly distributed in gerbox-type
boxes. The material used was submitted to the
asepsis procedure, being sterilized previously
with alcohol (70%). A completely randomized
experimental design with four replicates was
used and the experiment was conducted
under natural conditions of temperature and
humidity. The experiment was carried out in the
laboratory, being monitored daily for 10 days
and the observed variables were Germination
Percentage (%G), Speed of Germination Index
(SGl),
Mean speed of germination (MSG). The data

Mean germination time (MGT) and

were submitted to Analysis of Variance and,
where necessary, compared by Tukey test
considering 95% of probability. It was observed
that the extract produced from the leaves of
the species studied, most of the time, caused
negative interference in the variables studied for
both species. On the other hand, the peel and
the fruits contributed to decrease the average
germination time of lettuce seeds, accelerating
the process. It was concluded that aqueous
extracts of leaves of C. torelliana had inhibitory
potential in relation to the variables studied.
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Thus, C. torelliana is not indicated for intercropping with lettuce.
KEYWORDS: Eucalyptus, inhibition, intercropping, Moringa oleifera.

EFEITOS ALELOPATICOS DE CORYMBIA TORELLIANA NA GERMINACAO E
DESENVOLVIMENTO INICIAL DE ESPECIE AGRICOLA E FLORESTAL

RESUMO: Este estudo teve como objetivo avaliar os efeitos alelopaticos de extratos
aquosos de Corymbia torelliana produzidos a partir de folhas, cascas e frutos. Foram
testadas sementes de Lactuca sativa L. e Moringa oleifera L., representando sementes
agricolas e florestais, respectivamente. O papel germiteste foi utilizado como substrato,
umedecido com agua destilada e extrato aquoso nas concentragbes de 100%, 75%,
50%, 25% e 0% (agua destilada). Os extratos foram depositados homogeneamente
sobre vinte sementes distribuidas uniformemente em caixas do tipo gerbox. O material
utilizado foi submetido ao procedimento de assepsia, sendo esterilizado previamente
com alcool (70%). O delineamento experimental foi o inteiramente casualizado, com
quatro repeticdes, e o experimento foi conduzido sob condi¢cbes naturais de temperatura
e umidade. O experimento foi realizado em laboratério, sendo monitorado diariamente
por 10 dias e as variaveis observadas foram Porcentagem de Germinacéo (% G),
indice de Velocidade de Germinacdo (SGl), Tempo Médio de Germinagdo (MGT)
e Tempo Médio de Germinagcdo (MSG). Os dados foram submetidos a Analise de
Variancia e, quando necessario, comparados pelo teste de Tukey considerando 95%
de probabilidade. Observou-se que o extrato produzido a partir das folhas das espécies
estudadas, na maioria dos casos, apresentou interferéncia negativa nas variaveis
estudadas para ambas as espécies. Por outro lado, a casca e os frutos contribuiram
para diminuir o tempo médio de germinacao das sementes de alface, acelerando o
processo. Concluiu-se que extratos aquosos de folhas de C. torelliana apresentaram
potencial inibitério em relacdo as variaveis estudadas. Assim, C. forelliana nao é
indicado para consércio com alface.

PALAVRAS-CHAVE: Eucalyptus, inibicdo, consorcio, Moringa oleifera.

11 INTRODUCTION

The planting of fast-growing species, such as those of the genera Eucalyptus
and Corymbia, contribute to the expansion and diversification of timber and non-
timber forest production, besides presenting high adaptability to the most diverse soil
and climatic conditions (Ferreira et al., 2017).

However, pure plantations can cause a number of environmental problems due
to high export of nutrients from the soil during harvesting, edaphic exposure, low
ecological diversity and high loss of moisture. In this way, intercropped plantations
appear as an alternative to mitigate the impacts caused by the production systems
in monocultures, being essential to know the interaction between the organisms
implanted in the system (Liu et al., 2015).
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Consortium systems can be established with tree and/or agricultural crops,
which leads to a greater diversification of production, allowing the production of food
and wood, for example. Thus, several species can be used in a consortium. Studies
carried out in Brazil highlight the species Corymbia torelliana, due to its potential for
timber, consequently, the species arouses interest in further studies regarding its
performance in different regions of the country (Reis et al., 2014).

The wood of C. torelliana presents desirable characteristics for the civil
construction, furniture and sawmill. This species also has good growth characteristics,
as well as tolerance to adverse environmental conditions and resistance to dry wood
termites (Reis et al., 2014).

Another species worth highlight is the Moringa oleifera Lam., that belongs to
the family Moringaceae. It is characterized as perennial arboreal species, alternating
and composite leaves, inflorescences with white flowers (Pérez et al., 2010; Oliveira
Neto et al., 2007). Besides being an alternative for integrated plantations, it can
be cultivated in tropical and subtropical areas of the world, not counting its use as
source of human and animal food supplement, water treatment, biodiesel production,
ornamental use, in folk medicine, among other utilities (Rolof, 2009; Pérez, et al.,
2010; Nascimento et al., 2015).

Plant species have properties that are closely related to the characteristics of
the substrate in which they develop (Pinto et al., 2016) such organic compounds are
produced in the secondary metabolism and exert influence on the other organisms
that can be beneficial or not, favoring the individual that produces them (Kerbauy,
2012; Taiz et al., 2017).

In nature, living organisms interact in a natural way, and phenomena such as
competition, indirect interference and allelopathy can occur, in which competition
consists of the dispute over the resources present in the environment. Allelopathy is
the process in which the vegetable releases its secondary metabolites inhibiting the
establishment and development of other plant species (Sousa & Cardoso, 2013).
In the genus Eucalyptus are cyanogenic glycosides, triterpenes and monoterpenes
as components of the essential oils, responsible for the allelopathic effects on other
species, interfering in the germination and growth (Tomaz et al., 2014)

Such studies are important to subsidize weed management and control
techniques, reduce the use of herbicides, and understand their behavior on commercial
crops, allowing the use of more efficient agroecological systems (Moura et al., 2015).

In this context, this research aimed to evaluate the allelopathic effects in
different concentrations of extracts of leaves, fruits and bark of Corymbia torelliana
on germination and the initial development of Moringa oleifera L. e Lactuca sativa L.
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2| METHOD

The experiment was carried out in a laboratory with controlled hygrothermal
conditions (25°C and 75% relative humidity), the Corymbia toleriana plant material
used in the preparation of the extracts was collected in the city of Recife-PE.

For the germination test, the M. oleifera (moringa) seeds, were collected from
10 matrices from the rural area of the city of Macaparana-PE and L. sativa (lettuce)
obtained commercially. The fruits were harvested and the damaged seeds were
removed.

The material used for the experiment was sterilized with alcohol (70%). The
seed asepsis was performed with water and detergent solution, immersed for five
minutes and then washed with running water (BRASIL, 2009).

The aqueous extracts were obtained from the bark, leaf and fruit. In which, 250
g of each part of the plant was crushed in a blender with one liter of distilled water for
three minutes (Cruz et al., 2000). The extract was filtered and represented the 100%
concentration, from which dilutions were made with distilled water for 75%, 50% e
25%. These extracts were used to irrigate the seeds, replacing the distilled water
and, for the control, only distilled water.

Four replicates with twenty seeds were used for each treatment, arranged
evenly in boxes of the Gerbox® type. As substrate was used a greenhouse sterilized
germitest paper sheet, according to the Rules for Seed Analysis (Brasil, 2009). The
seeds were counted daily to obtain the data, during 10 days.

The variables analyzed at the time were percentage of germination (%G),
speed germination index (SGl), average time of germination (ATG) and the average
speed of germination (ASG). To the %G, were considered germinated those that
presented 2 mm of radicular protrusion, and calculated from the formula suggested
by Yamagushi; Gusman; Vestena (2011):

NG
%G=(5gr) X 100

Where,

NG = number of germinated seeds; NT = total number of seeds per treatment

Speed of Germination Index (SGl), was calculated by the methodology of
Maguire (1962):

g 81,62 Gn
“N1T N2 7 Nn

Where,
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G1, G2, ... Gx = number of daily germinated seeds; N1, N2, ... Nx = number of

count days.
To the ATG, the methodology suggested by Ferreira and Borghetti (2004) was
used:
RS
T= nixti + ni
i=1 i=1 (3)
Where,

ni = number of seeds germinated in a certain time interval ti.

And the ASG, caracterizada como o inverso do tempo médio de germinacgao, foi
calculada a partir da formula sugerida por Ferreira and Borghetti (2004):

ASG=

i—rl_\

(4)

The experiment was installed under a completely randomized design, analyzed
ina 3 x5 x4 factorial scheme (three parts of the plant, five dilutions and four replicates).
The data were submitted to analysis of variance and the means were compared by

the Tukey test at 5% of significance, with the aid of software Assistat version 7.6 beta
(Silva & Azevedo, 2016).

31 RESULTS

In general, C. torelliana extract affected the germination of lettuce seeds,
especially when the results obtained from leaf extract data (Table 1). Fruit extract
showed the highest interference only at 100% concentration.

Parts of the plant

Concentration of the extract (%) - Average
Leaves Barks Fruits
0 100,00 aA 100,00 aA 100,00 aA 100,00
25 76,25aB 83,75 aAB 76,25 aB 78,75
50 50,00 bC 76,25 aB 71,25 aB 65,83
75 50,00 bC 70,00 aBC 58,75 abB 59,58
100 32,50 bC 55,00 aC 31,25 bC 39,58
Average 61,75 77,00 67,50
CV (%) 12,84

Table 1. Percentage of germination of Lactuca sativa seeds submitted to different concentrations
of extracts made from leaves, bark and fruits of Corymbia torelliana.

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.
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According to Table 2, the leaf extracts at all concentrations differed from the
control, but from the concentration 50% there was no statistical difference between
the concentrations. In the barks extracts, the greatest reduction in SGI occurred at
50% and 100% concentrations, being more expressive in that latter.

Concentration of the Parts of the plant ' Average

extract (%) Leaves Barks Fruits

0 8,03 aA 8,03 aA 8,03 aA 8,03

25 4,37 bB 6,38 aB 5,50 abB 5,41

50 2,31 bC 5,36 aBC 4,89 aBC 419

75 2,24 cC 6,03 aB 4,02 bC 4,10

100 1,26 bC 4,45 aC 2,41 bD 2,70
Average 3,64 6,05 4,97

CV (%) 14,39

Table 2. Speed germination index of Lactuca sativa seeds submitted to different concentrations
of extracts made from leaves, bark and fruits of Corymbia torelliana.

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

By observing the different parts of the plants, the leaf extracts presented greater
interference, increasing the ATG from the concentration 50% (Table 3), the increase in
concentrations was inversely proportional to the mean germination time. The extracts
produced from fruits and barks accelerated the process, reducing the average time of
germination from the concentration 75%. This effect is also evident in Table 4, where
the average speed of germination increases from the same point.

Concentration of Parts of the plant Average

the extract (%) Leaves Barks Fruits

0 3,27 aC 3,27 aA 3,27 aA 3,27

25 3,93 aBC 3,60 aA 3,38 aA 3,63

50 4,57 aAB 3,34 bA 3,44 bA 3,78

75 4,72 aAB 2,91 bA 3,27 bA 3,64

100 5,13 aA 2,97 bA 2,99 bA 3,70
Average 4,32 3,22 3,27

CV (%) 13,81

Table 3. Average time of germination of Lactuca sativa seeds submitted to different
concentrations of extracts made from leaves, bark and fruits of Corymbia torelliana

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

Concentration of the Parts of the plant
o - Average
extract (%) Leaves Barks Fruits
0 0,31 aA 0,31 aA 0,31 aA 0,31
25 0,25 aAB 0,29 aA 0,30 aA 0,28
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50 0,22 bB 0,30 aA 0,29aA 0,27

75 0,21 bB 0,34 aA 0,31aA 0,29
100 0,21 bB 0,34 aA 0,34aA 0,30
Average 0,24 0,31 0,31
CV (%) 11,53

Table 4. Average speed of germination of Lactuca sativa seeds submitted to different
concentrations of extracts made from leaves, bark and fruits of Corymbia torelliana

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

From the forest species assessment, no significant differences were found
between the extracts from different parts (Table 5). However, when the concentrations
were observed, it was possible to perceive that the ones that exerted most influence
on the germination percentage of the moringa seeds were those of 75% and 100%
of the extracts produced from the leaves. There was inhibition of more than 22% of
the material when compared to the control. No significant differences were observed
in factor 1 or in F1 x F2 interaction. Therefore, it was not necessary to perform the
means test for these variables.

Concentration of the Parts of the plant . Average
extract (%) Leaves Barks Fruits

0 92,50 92,50 92,50 92,50 a

25 86,25 92,50 72,50 83,75 ab

50 77,50 75,00 72,50 75,00 bc

75 68,75 73,75 73,75 72,08 cd

100 58,75 68,75 66,25 64,58 d
Average 76,75 80,50 75,50

CV (%) 10,45

Table 5. Percentage of germination of Moringa oleifera seeds submitted to different
concentrations of extracts made from leaves, bark and fruits of Corymbia torelliana.

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

In relation to the rate of germination, it was verified that the bark had a lower
influence of the seeds of moringa. In contrast, SGI decreases proportionally with the
increase in the concentration of the extract produced from the leaves. As the F of the
interaction was not significant, the mean comparison test (Table 6) was not applied.

Concentration of the Parts of the plant
o 5 Average
extract (%) Leaves Barks Fruits
0 5,05 5,05 5,05 5,05a
25 4,71 5,11 4,28 4,71 a
50 4,11 4,19 3,71 4,00b
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75 3,35 4,13 4,01 3,83 Db

100 2,58 3,46 3,24 3,10 ¢
Average 3,96 b 4,39 a 4,06 ab
CV (%) 11,70

Table 6. Speed germination index of Moringa oleifera seeds submitted to different concentrations
of extracts made from leaves, bark and fruits of Corymbia torelliana.

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

The mean germination time of the moringa seeds increased proportionally with
the percentage of leaf extract concentration. On the other hand, the fruit extract only
interfered in the concentration of 100% (Table 7)

Concentration of the Parts of the plant . Average

extract (%) Leaves Barks Fruits

0 3,85 aC 3,85 aA 3,85 aBC 3,85

25 3,95 aBC 3,78 aA 3,60 aC 3,78

50 4,01 abBC 3,82 bA 4,24 aAB 4,03

75 4,34 aB 3,72 bA 3,90 bBC 3,99

100 4,81 aA 4,16 bA 4,50 abA 4,49
Average 4,19 3,87 4,02

CV (%) 576

Table 7. Average time of germination of Moringa oleifera seeds submitted to different
concentrations of extracts made from leaves, bark and fruits of Corymbia torelliana

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.

The mean germination speed of the moringa seeds was slightly affected by
extracts of C. torelina (Table 8).

Concentration of the extract Parts of the plant . Average
(%) Leaves Barks Fruits
0 0,26 aA 0,26 aA 0,26 aAB 0,26
25 0,25 bAB 0,26 abA 0,28 aA 0,27
50 0,25 abAB 0,26 aA 0,24 bBC 0,25
75 0,23 bBC 0,27 aA 0,26 aAB 0,25
100 0,21 bC 0,24 aA 0,22 abC 0,22
Average 0,24 0,26 0,25
CV (%) 5,53

Table 8. Average speed of germination of Moringa oleifera seeds submitted to different
concentrations of extracts made from leaves, bark and fruits of Corymbia torelliana.

Means followed by the same letter do not differ statistically from each other, by the Tukey test at 95% probability.
Capital letters for comparison in columns and lowercase letters for comparison in rows.
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Considering the regressions obtained from the studied variables, in both cases,
it is perceptible that the extracts produced with leaves of C. torelliana had the highest
values of R2, which may suggest a high correlation between the concentration of the
extract and its potential allelopathic (Figures 1 and 2). It is possible to correlate this
information with the tables, since the extracts produced from the leaves were the
ones that presented the greatest inhibition for the germination of the seeds.
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Figure 1. Regression graphs of percentage of germination (%G), Speed of Germination Index

(SGl), Average time of germination (ATG, in days) and Average speed of germination (ASG, in

days™) of germination of Lactuca sativa seeds submitted to different concentrations of aqueous
extract of Corymbia torelliana.
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Figure 2. Regression graphs of percentage of germination (%G), Speed of Germination Index
(SGl), Average time of germination (ATG, in days) and Average speed of germination (ASG, in
days™) of germination of Moringa oleifera seeds submitted to different concentrations of aqueous

extract of Corymbia torelliana.
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4 | DISCUSSION

There are few records in the literature that discuss the allelopathic potential
of this species. This type of information is important when combining forest and
agricultural crops to support the choice of species to be combined or to help combat
unwanted plants.

The combination of vegetable cultivation with Eucalyptus species in agroforestry
systems (SAFs) has been frequent among growers. As these forest species produce
allelopathic substances, which may interfere with the germination, growth and
development of these vegetables, it is important to know their level of interference in
these variables. In a study with Eucalyptus citriodora, the authors Bedin et al (2006)
found that in extracts produced with dry leaves of this species, in concentrations 3
and 5%, presented negative effects on the speed of germination of tomato seeds
(Lycopersicum esculentum), which ratifies the results found for the germination of
lettuce in this study.

Carvalho et al. (2015), in a study to evaluate the allelopathic effect of aqueous
extracts of Eucalyptus leaves on Urochloa decumbens and Panicum maximum,
indicate the existence of allelopathic potential of E. urograndis on the species
mentioned above, with the highest effects observed at concentrations of 50% and
100% of the Eucalyptus leaf extract. The germination speed index and radicle length
were the most affected characteristics at all concentrations, corroborating with the
results found for lettuce under the conditions of this study.

In a study using extracts produced with leaves of Eucalyptus grandis to test their
allelopathic potential in the germination of lettuce, broccoli and cabbage, the authors
Goetze e Thomé (2004) verified that there was interference mainly of the extracts
produced from dry leaves, that inhibited the germination of the seeds. There was still
influence on the length of the aerial part and the root of the seedlings, presenting
smaller sizes than the witnesses. The seeds of broccoli presented the final fresh
weight affected in the situation in which it was put to germinate in extract elaborated
from dry leaves of Eucalyptus.

Yamagushi, Gusman and Vestena (2011) verified that the extracts of eucalypt
leaves reduced and inhibited the percentage of germination, where from the 70%
concentration the greatest inhibition was verified. They also emphasized in their study
that, regardless of the aqueous extract, the percentage of germination was reduced
with the increase of the higher concentrations.

On the other hand, the aqueous extract of Corymbia citriodora (Hook.) K.D. Hill
& L.A.S. Johnson didn’t affect the germination and vigor of the seeds nor the initial
growth of the tomato seedlings in the study developed by Ferraz et al. (2014).

No significant allelopathic action was identified between the extracts of C.
torelliana and M. oleifera, o which indicates that the extracts can affect the productivity
of agricultural species, however, species of arboreal size are not affected. Thus, the
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consortium between C. torelliana and other trees can easily succeed, however, some
care must be taken when using the species in agroforestry systems.

51 CONCLUSIONS

The extract produced from the leaves of the species studied, most of the time,
caused negative interference in the variables studied for both species. On the other
hand, the bark and the fruits contributed to decrease the average time of germination
of Lactuca sativa seeds, accelerating the process.

In this way, aqueous extracts produced by leaves of C. torelliana had inhibitory
potential in relation to the variables studied. Thus, C. torelliana is not indicated for
intercropping with lettuce, due to the deposition of leaves in the litter that could
damage the initial phases of these species.

However, if there is an interest in consociating C. torelliana with other species,
tests with these species should be carried out to confirm if there is an inhibitory effect
or if they are compatible.
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