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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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ABSTRACT:
for its growing and development, the plants

In their search for resources

make interactions with other beings and the
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environment, the allelopathic effect is one
form of interference related to the secondary
metabolites. The aim of this study was to assess
the allelopathic effects of aqueous extracts
parts of Leucaena (Leucaena leucocephala
(Lam) de Wit.) on the germination of lettuce
(Lactuca sativa L.). The parts of Leucaena
collected originated extracts with differents
concentrations, using distilled water as the
control treatment. Germination percentage
(%G), speed of germination index (SGI), mean
germination time (MGT, in days) and mean
(MGS, in days),
analyzed. The completely randomized factorial
design, composed of five concentrations (0%,
25%, 50%, 75%, 100%) of the extracts (factor 1)
and three parts of Leucaena (leaves, fruits peels
and seeds) (factor 2), with four replicates of 20

seeds each. Was made analysis of variance and

germination speed were

the means were compared by the Tukey test
at 95% of probability and regression analysis.
No interactions were observed between the
concentrations and the different parts of
Leucaena for the %G. The fruit peel extracts
in 75% and 100% reduced SGIl and increase
MGT. Leaf and fruit peels extracts at 100%
concentration reduced the MGS. The regression
analyzes presented high correlations of the seed
extracts in relation to %G and extracts of leaves
and fruit peels in relation to SGI, MGT and
MGS. Therefore, aqueous extracts of Leucaena
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interfere in the germination of lettuce.
KEYWORDS: Allelopathy, plants, germination test.

EFEITOS ALELOPATICOS DE EXTRATOS AQUOSOS DE OF LEUCAENA
LEUCOCEPHALA (LAM) OF WIT. SOBRE SEMENTES DE LETTUCE (LACTUCA
SATIVA L.)

RESUMO: Na busca de recursos para 0 seu crescimento e desenvolvimento, as
plantas interagem com outros seres e com 0 meio ambiente, sendo o efeito alelopatico
uma forma de interferéncia relacionada aos metabdlitos secundarios. O objetivo deste
estudo foi avaliar os efeitos alelopaticos dos extratos aquosos de partes de Leucaena
(Leucaena leucocephala (Lam) de Wit.) Na germinagao de alface (Lactuca sativa L.).
As partes de Leucaena coletadas originaram extratos com diferentes concentracoes,
utilizando agua destilada como tratamento controle. Foram analisados o percentual
de germinacao (% G), o indice de velocidade de germinacao (VG), o tempo médio de
germinacdo (TMG, em dias) e a velocidade média de germinacao (VMG, em dias). O
delineamento fatorial foi inteiramente casualizado, composto por cinco concentracoes
(0%, 25%, 50%, 75%, 100%) dos extratos (fator 1) e trés partes de Leucaena (folhas,
cascas e sementes de frutas) (fatorcom), com quatro repeticdes de 20 sementes cada.
Foi feita analise de variancia e as médias foram comparadas pelo teste de Tukey
a 95% da anadlise de probabilidade e regressdo. Nao foram observadas interacées
entre as concentracdes e as diferentes partes de Leucaena para 0% G. Os extratos
de casca de frutas em 75% e 100% reduziram a VG e aumentaram o TMG. O extrato
de cascas de folhas e frutas na concentracdo de 100% reduziu a VMG. As analises
de regressao apresentaram altas correlagdes dos extratos de sementes em relagdo a
%G e extratos de folhas e cascas de frutos em relagdo a VG, TMG e VMG. Portanto,
extratos aquosos de Leucaena interferem na germinacao de alface.
PALAVRAS-CHAVE: Alelopatia, plantas, teste de germinagao.

11 INTRODUCTION

In their search for resources for its growing and development, the plants make
interactions with other beings and the environment and those interactions could be of
chemical nature, like the release of compounds that could interfere in the nourishment
balance of the soil, rhizosphere acidification process and in the outflow of substances
(Gurevitch et al., 2009).

The allelopathic effect is one form of interference related to the secondary
metabolites, those organic compounds do not have a direct effect on the plant
development, but are essential for its continuity in the habitat and can be released by
alive or deceased material (Taiz et al., 2017; Moura et al., 2018).

Those effects can act as defense mechanism by regulating the populations,
changing the species density pattern and restraining harmful plants infestations
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(Souza Filho and Alves, 1998). In this perspective the knowledge about the synergic
and antagonistic effects that the individuals could perform on one another is required
since this could lead to a maximization in the production of combined plantations
(Silva et al., 2018). The allelochemicals can be found in different vegetal organs and
its concentration varies during their life cycle (Souza Filho et al., 2010).

Commonly known as Leucaena, the Leucaena leucocephala (Lam) of Wit. is an
arboreal species originated from Central America that has a wide spatial distribution,
multiple uses, fast growing, drought tolerance and fast dehiscence of its pod type
fruits (Franco and Souto, 1986).

Being a member of the legume family, it is widely used in the recovery of
degraded areas and in association with yearly crops, such roles highlights the
significance of knowing its influence among others individuals. Under controlled
conditions the Leucaena showed effectiveness in the management of invasive plants
without undermine the main crop, being its use suggested in the natural control (Pires
et al., 2001; Mauli et al., 2009). Therefore, the aim of this study was to try out the
allelopathic effects of aqueous extracts of Leucaena on the germination and initial
development of lettuce.

2| METHODS

2.1 Bioassays and allelopathic effects

The experiment was conduced in laboratory under controlled conditions of
temperature and humidity (25°C e 72% UR). The Leucaena vegetal material was
collected in the city of Recife, Pernambuco state, Brazil, lat 08° 03’ 14” S e long 34°
52’ 52" W.

Lettuce (Lactuca sativa L.) seeds with about 99% of germination rate were used
as bioindicators for the germination analysis.

The location where the experiment took place and the material used were
sterilized using alcohol 70%. A solution of 10% sodium hypochlorite was used for the
seeds asepsis during five minutes after which the material was properly washed in
flowing water.

An amount of 250g of each part of the plant- fresh material (seed, leaf and
fruit peel) was crushed in a blender with 100 mL of distilled water to obtain the
aqueous extracts (Cruz et al., 2000). After filtration process, the resulting extract
was considered as 100%. Dilutions with distilled water were made from the absolute
extract to originate solutions with 75%; 50% and 25% of concentration. The control
treatment was characterized by distilled water only.

For the germination bioassays 4 repetitions with 20 seeds each disposed in
gerbox® recipients underlaid with germitest® paper were used after appropriately
sterilization with 90% alcohol for the first ones and in heating chamber the last ones,
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following the Rules for Seeds Analysis (Brasil, 2009).
2.2 Analyzed Variables

a) Germination Percentage (G%)

The daily count of seeds, always in the same time schedule, was performed
to obtain the germination percentage (G%). The germinated seeds were those that
showed 2mm of radicular protrusion (Yamagushi; Gusman; Vestena, 2011). According
to the seeds analysis standards (Brasil, 2009):

%G :% X 100

Where:
NG = number of germinated seeds; and
NT = number of total germinated seeds per treatment

b) Speed of Germination Index (SGl)
The speed of germination index was calculated based on Maguire (1962)
methodology:

(231 G2 tn
IGS = 4 4t

Where:
G = number of germinated seeds in each day; and
N = number of days of seed counting

¢) Mean Germination Time (MGT in days)
The mean time was established based on the Ferreira and Borghetti (2004)
methodology:

— Yk i o Vh
T=)inixti + );_,ni

)
Where:

ni = number of germinated seeds in a defined period of time t.

d) Mean Germination Speed (MGS in days™)
The mean speed was computed accordingly with the Ferreira and Borghetti
(2004) methodology:

S==
T

(4)
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2.3 Experimental design and statistical analysis

The experimental design was entirely randomized, composed by 4 lettuce
treatments, with 4 repetitions of 20 seeds each resulting in a total of 80 seeds per
treatment.

The data was submitted to variance analysis (ANOVA) and the means were
compared by Tukey Test at 95% of probability, assisted by the Assistat software
version 7.7 (Silva and Azevedo, 2016), being also performed regression analysis
through graphics generated in the Microsoft Office Excel®.

31 RESULTS

Interactions between the aqueous extracts concentrations and the distinct parts
of Leucaena for the percentage of lettuce seeds germination under those extracts
were not observed, showing no significant difference.

This behavior has diverged from the one related by Mauli et al. (2009) on
which the leaves extracts over 20% of concentration already exhibit disturbance in
the lettuce seeds germination percentage. Also, in the referred study there was no
significant difference for the Leucaena extracts in soybean seeds (Glycine max (L.)
Merril) and morning glory (lpomoea grandifolia (Dammer) O’ Donell). Pires et al.
(2001) observed that aerial portions (leaves and stem) aqueous extracts of Leucaena
intervened as well in the decrease of germination percentage of railway beggarticks
(Bidens pilosa L.) seeds. Besides that, Prates et al. (2000) noticed that aqueous
extracts of Leucaena did not interfere in the germination of corn (Zea mays L.) seeds.
Thus, the allelopathic potential of Leucaena with regard to germination percentage is
observed accordingly to the species exposed to the extracts.

It was observed that when compared, the plant sections showed significant
difference in the aqueous extracts of fruits peels in the 75% and 100% concentration
in what concerns the SGI (Table 1), expressing a decrease in the index. When
comparing the aqueous extracts of each portion of the plant, the treatment with 75%
and 100% concentrations had a negative effect on the seeds, especially the absolute
one whom was responsible for the SGI decrease on the seeds exposed to leaves
extracts. A significant difference was not observed for the seeds extracts.

Extract concentration Plant portion M

o : eans
(%) Leaves Fruits peels Seeds

0 17,66 aAB 17,66 aA 17,66 aA 17,66
25 18,09 aA 19,40 aA 18,83 aA 18,78
50 18,81 aA 17,29 aA 17,97 aA 18,02
75 16,83 aAB 13,52 bB 17,12 aA 15,83
100 15,27 aB 11,27 bB 17,08 aA 14,54

Agronomia Elo da Cadeia Produtiva 5 Capitulo 6




Means 17,33 15,83 17,73
CV (%) 8,10

Table 1. Speed of Germination Index (SGl) of lettuce seeds (Lactuca sativa L.) germination
under distinct aqueous extracts concentrations of leaves, fruits peels and seeds of Leucaena
(Leucaena leucocephala (Lam.) of Wit).

Means followed by the same letter do not statistically differ between them, by the Tukey Test under 95% of
probability. Capital letters for column comparison and lowercase letters for line comparison.

The mean time of lettuce seeds germination (Table 2) increased when they were
treated under the extracts of fruits peels of 75% and 100% concentration, displaying
also a significant difference between the treatments with leaves and seeds extracts.

Plant portion

Extract concentration (%) - Means
Leaves Fruits peels Seeds
0 1,34 aA 1,34 aB 1,34 aA 1,34
25 1,19 aA 1,14 aB 1,10 aA 1,14
50 1,14 aA 1,26 aB 1,32 aA 1,24
75 1,32 bA 1,81 aA 1,29 bA 1,47
100 1,51 bA 2,21 aA 1,35 bA 1,69
Means 1,30 1,55 1,28
CV (%) 14,45

Table 2. Mean Germination Time (MGT, in days) of lettuce seeds (Lactuca sativa L.) germination
under distinct concentrations of aqueous extracts of Leucaena (Leucaena leucocephala (Lam.)
of Wit) leaves, fruits peels and seeds.

Means followed by the same letter do not statistically differ between them, by the Tukey Test under 95% of
probability. Capital letters for column comparison and lowercase letters for line comparison.

The treatment with leaf extract and fruit peels in the 100% concentration
decreased the lettuce seeds germination speed (Table 3). When comparing the
Leucaena portions, the fruit peels reduced the mean germination speed in the extracts
of 75% and 100% concentrations.

) Partes da planta Means
Extract concentration (%) -
Leaves  Fruits peels Seeds
0 0,76 0,76 aAB 0,76 aA 0,76
aAB
25 0,85 0,89 aA 0,01 aA 0,88
aAB
50 0,88 aA 0,80 aA 0,76 aA 0,81
75 0,76 0,57 bBC 0,79 aA 0,71
aAB
100 0,67 aB 0,46 bC 0,75 aA 0,63
Means 0,78 0,70 0,79
CV (%) 12,70

Table 3. Mean Germination Speed of lettuce (Lactuca sativa L.) seed under distinct aqueous
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extracts concentrations of leaves, fruits peels and seeds of Leucaena (Leucaena leucocephala
(Lam.) of Wit).

Means followed by the same letter do not statistically differ between them, by the Tukey Test under 95% of
probability. Capital letters for column comparison and lowercase letters for line comparison.

For the leaves aqueous extracts, Rosa et al. (2007) and Mauli et al. (2009)
noted the higher is the concentration, higher will be the time and lower will be the
lettuce seed germination speed. This pattern was also observed in this study adding
the fact that the fruits peels had a negative interference in those variables as well,
accordingly with the regression analysis of the extracts influence in the lettuce seeds

germination (Figure 01).

10 20,00
Seed — y=-10x" + 10,55 + 97,23 :
R* =09 .. Seed - y=-2,7667x" + 1,6231x + 17,959
T -4 5,7143%% +7,7143x + 97,036 T T Ri—pses ’ ’
99 - . ---,. @
o 16,00
o e LoV TP . 5 e
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97
. 12,00
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8 0o 150, 500 150, 100 0% 23% 50% 75% 100%
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Figure 01 — Regression graphics of Germination Percentage (%G), Speed of Germination
Index (SGI), Mean Germination Time (MGT, in days), Mean Germination Speed (MGS in days)
of germination of lettuce seeds (Lactuca sativa L.) under distinct concentrations of aqueous
extracts of leafes, fruits peels and seeds of Leucaena (Leucaena leucocephala (Lam.) of Wit).

Observing the regression analysis, there was high correlations between the
seeds extracts and the germination percentage and between the leaves extracts and
fruits peels as well in relation to SGI, MGT and MGS.

41 CONCLUSIONS

The aqueous extracts of leaves, fruits peels and seeds of Leucaena exhibited
interference on the germination and development of lettuce seeds, thus being
suggested new studies with other seeds of economic or ecologic value.
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