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Abstract

Papaya is among the main fruit species produced in Brazil, representing high socioeconomic importance in
productive regions. Changes in production methodologies aim to meet market demands and sector
sustainability. In this sense, the use of organic compounds has been successfully used in the production of
seedlings. The objective of the study was to evaluate the potential use of different sources of organic
material for the composition of substrates used in the production of papaya seedlings, identifying the
effects on the emergence and development of plants. Therefore, the treatments were composed of
different substrates, namely: T1 — Soil; T2 — 75% soil and 25% chicken litter; T3 - 75% soil and 25%
earthworm humus; T4 - 75% soil and 25% tanned cattle manure. When evaluating the characteristics, it was
found that substrates composed of the fractions of earthworm humus and cattle manure allowed increases
in the characteristics of shoot length, number of leaves, leaf area and stem circumference, while the
presence of chicken litter interfered negatively on all the variables studied. It was concluded that organic
compounds have the potential to favor the production of papaya seedlings. In this sense, the composition
of the substrate alters the emergence and development of papaya seedlings, and the use of a fraction of
25% of earthworm humus allows the formation of seedlings with greater vigor, while the use of chicken
litter in this same proportion should be avoided.
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Material organico como suplementagao para substrato na produ¢cao de mudas de mamoeiro

Resumo

O mamdo estd entre as principais espécies frutiferas produzidas no Brasil, representando elevada
importancia socioeconGmica nas regides produtivas. As alteragées nas metodologias de producdo visam
atender as demandas do mercado e a sustentabilidade do setor. Nesse sentido, o emprego de compostos
organicos tem sido implementado com sucesso na produ¢do de mudas. O objetivo do estudo foi o de
avaliar o potencial de diferentes fontes de material organico para a composicdo de substratos utilizados na
producdo de mudas de mamoeiro, identificando os efeitos sobre a emergéncia e o desenvolvimento das
plantas. Para tanto, os tratamentos foram compostos pelos diferentes substratos, sendo eles: T1 — Solo; T2
— 75% solo e 25% cama de aviario; T3 - 75% solo e 25% humus de minhoca; T4 - 75% solo e 25% esterco
bovino curtido. Ao se avaliar as caracteristicas, obteve-se que substratos compostos pelas fragdes de
himus de minhoca e esterco bovino possibilitaram incrementos das caracteristicas de comprimento da
parte aérea, numero de folhas, drea foliar e circunferéncia do caule, enquanto que a presenga da cama de
avidrio interferiu negativamente sobre todas as varidveis estudadas. Concluiu-se que os compostos
organicos possuem potencial para favorecer a producdo de mudas de mamoeiro. Neste sentido, a
composicdo do substrato altera a emergéncia e o desenvolvimento das mudas de mamoeiro, sendo que a
utilizagdo de uma fragcdo de 25% de humus de minhoca possibilita a formagdo de mudas com maior vigor,
enquanto a utilizagdao da cama de avidrio nessa mesma proporc¢do deve ser evitada.

Palavras-Chave: adubacdo organica; producdo de mudas; fontes alternativas; Carica papaya L.
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Introduction

Fruit growing represents one of the
main productive chains of Brazilian agribusiness,
generating income and development of
producing regions. This fact is favored by the
diversity of edaphoclimatic characteristics, which
allows the exploration of a range of species.
Papaya is among the ten main fruits produced in
Brazil, occupying a productive area of
approximately 28.5 thousand hectares, producing
more than 1.2 million tons of fruits and
generating an amount of more than USS
180,000,000 in 2020 (IBGE, 2021).

As in other sectors of agriculture, there
is a frequent demand for the insertion of
sustainable techniques in the fruit production
process. This demand ranges from government
actions aimed at the productive sector to the
demand imposed by the consumer market. In this
sense, the use of organic inputs, also including
waste from the agroindustry itself, has been
explored, either for the production of seedlings
(SILVA JUNIOR et al., 2018; AIRES et al., 2020) or
for field production (PACHECO et al., 2016;
RIBEIRO et al., 2020).

Organic substrates have also been used
efficiently for the production of fruit, including
papaya, its applicability has evolved with the
continuous interest of research, which results in
satisfactory returns in agriculture. This fact is
evidenced in studies on the use of goat manure
(SOUZA et al., 2015), sheep manure (OLIVEIRA et
al., 2015), cattle manure (MATIAS et al., 2019)
and the combination of different organic
compounds (ARAUJO et al., 2015; PEREIRA et al.,
2015).

The positive results of the use of
organic compounds are largely due to their
nutritional composition and the dynamics of
decomposition and release of nutrients to the
substrate, increasing the levels of nutrients in
forms that can be assimilated by plants and
microbial activity (MEDEIROS et al., 2015). Also,
the high levels of organic matter in the
compounds allow for increased aeration of the
substrate (SILVA JUNIOR et al., 2018), facilitating
the drainage of excess water from irrigation. The
combination of these factors makes it possible to
increase root development and aerial organs
(MEDEIROS et al., 2015)

Despite the results obtained, there is a
continuous demand for information that
leverages the production of papaya seedlings,
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since the species is responsive to the application
of different techniques during its establishment
(CABRAL et al., 2020). Thus, the aim of the study
was to evaluate the of different sources of
organic material for the composition of
substrates used in the production of papaya
seedlings, identifying the effects on the
emergence and development of plants.

Material and Methods

The experiment was conducted in
Inhumas, Goids, Brazil. The geographical
coordinates of the place are: Latitude: 16° 36’
9311” South and Longitude: 49° 49’ 2121” West,
located at an altitude of 742 meters above sea
level. The soil used in the experiment had its
physical and chemical characteristics previously
analyzed, with the following results: Ca*": 3.40
cmol. dm, Mg**: 0.80 cmol. dm™, K*: 177.10 mg
dm>, P (Mehlich 1): 10.80 mg dm>, organic
matter: 17.00 g kg™, AP*": 0.0 cmol. dm?, H+AI:
1.80 cmol. dm™® and pH values (CaCl,): 6.10,
cation exchange capacity: 6.49 cmol. dm?, base
saturation: 72.25% and clay, silt and sand in the
0-20 cm layer: 47.00, 11.00 and 42.00 g kg™,
respectively.

The design used was randomized
blocks, with five replications. The treatments, in a
total of four, were composed by the different
substrates: T1 — Soil; T2 — 75% soil and 25%
tanned chicken litter; T3 - 75% soil and 25%
earthworm humus; T4 - 75% soil and 25% tanned
bovine manure.

Sowing was carried in plastic bags for
seedlings with dimensions of 30 cm x 40 cm,
equivalent to a volume of 8 dm3, containing the
aforementioned substrates. In these, 10 papaya
seeds, cultivar “Sunrise”, were sown and kept in
an open environment, with sunlight in the
morning and shade in the afternoon. The
experiment was irrigated twice a day,
maintaining soil moisture. After emergence,
thinning was performed using scissors, which was
carried out 35 days after sowing, leaving only one
plant per container.

Emergence index was evaluated 12 days
after sowing, when the stability was verified. At
163 days after sowing, the following variables
were analyzed: shoot length, number of leaves,
leaf area, stem circumference and root length.
Thus, for measuring shoot and root length, as
well as for stem circumference, a graduated tape
was used. For the analyzed variable number of



leaves, the number of true leaves per plant was
counted, while the leaf area variable (cm?) was
obtained using the Easy Leaf Area Free
application (EASLON; BLOOM, 2014).

Data were subjected to analysis of
variance (F test) and the averages were
compared by the Scott-Knott test, at 5%
probability. The analyzes were performed using
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the statistical software Sisvar® 5.6 version for
Windows (FERREIRA, 2014).
Results and Discussion

It was found that the use of chicken
litter affected the emergence index of papaya
seedlings, with a reduction close to 25% in
relation to the other treatments (Figure 1).

Figure 1. Emergence index of papaya seedlings in different substrate composition. CL = Chicken litter; EC =

Earthworm humus; CM = Cattle manure.
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For the variables of shoot length and
number of leaves, there was superiority of
treatments composed of soil and earthworm
humus fraction or tanned bovine manure (Figures
2A and 2B). The treatment composed of soil and
earthworm humus also stood out in relation to
the others in terms of leaf area (2C) and for all
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three characteristics the treatment composed of
the chicken litter fraction resulted in losses of
approximately 68%, 41% and 91%, respectively,
in relation to the averages of the other
treatments.

Figure 2. Shoot length (A), number of leaves (B) and leaf area (C) of papaya seedlings grown in different
substrate composition. CL = Chicken litter; EC = Earthworm humus; CM = Cattle manure.
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For stem circumference, the superiority
of treatments composed of soil and fractions of
earthworm humus or tanned bovine manure
(Figure 3A) was observed, while for root length,
treatments composed only of soil or soil with a
fraction of earthworm stood out (Figure 3B). In
addition, as for the other characteristics, the
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treatment composed of the chicken litter fraction
resulted in a decrease of the characteristics of
stem circumference and root length by an
average of 71% and 73%, respectively, in relation
to the averages of the other treatments.

Figure 3. Stem circumference (A) and root length (B) of papaya seedlings grown in different substrate
composition. CL = Chicken litter; EC = Earthworm humus; CM = Cattle manure.
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The results obtained are related to a
series of factors, such as the nutritional
composition, the ability to condition the soil and
the physical characteristics of the organic
compounds used together with the soil. Thus, the
emphasis observed for earthworm humus and
tanned bovine manure demonstrates such
positive characteristics.

The slight superiority of earthworm
humus in relation to cattle manure can be
explained by the higher content of nutrients in its
composition, its structure that results in better
maintenance of moisture, as well as the lower
C/N ratio, which allows greater availability of
nutrients to the developing plant (BARDIVIESSO
et al., 2014). Earthworm humus also provides
greater biological activity in the substrate, in
which the microorganisms acting on its
decomposition promotes the continuous release
of CO, molecules, NH*, micronutrients and P and
S ions, which favor physiological activity of plants
(ARMOND et al., 2016).

Similar effects were obtained for the
development of different fruit species of
economic interest, such as tamarind (SILVA et al.,
2020) and, mainly, of vegetable species such as
lettuce (WATTHIER et al.,, 2019), cucumber
(SALLES et al., 2019; 2018). The authors also
relate the effects to the chemical composition
and physical characteristics of the compound,
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which are beneficial to root and shoot
development.

For tanned cattle manure, the positive
responses regarding seedling development are
due to factors similar to those observed for
earthworm humus. The degradation of organic
fractions present in plant residues is largely
broken down during the manure tanning process,
increasing the surface area, decreasing its C/N
ratio and releasing nutrients. These
characteristics allow manure to act as a soil
conditioner, increasing base saturation and
decreasing aluminum saturation, as observed by
Lisboa et al. (2018). These authors also verified
that the proportion of manure that significantly
favored the development of Handroanthus
heptaphyllus seedlings is between 21% and 28%,
covering the proportion used in the present
study.

Corroborating the results obtained in
the present study, Silva et al. (2019), found that
the use of cattle manure together with peaty
commercial substrate led to the development of
pepper and sweet pepper seedlings. Also, for the
pepper crop, it was found that the use of tanned
cattle manure has a positive effect when used
during production, increasing the development
and productivity of the crop (RIBEIRO et al.,
2020).



In relation to chicken litter, although
this compost has high levels of nutrients and
physical characteristics favorable to the
substrate, its use in a fraction of 25% was too
high. In this sense, it appears that high
concentrations of this compound can result in
high amounts of volatilized ammonia, which can
interfere  with  root development and,
consequently, with other plant characteristics (Ql
et al., 2012). This reaction was also deleterious to
the production of passion fruit seedlings, for
which the toxic effect of chicken litter doses was
verified when they exceeded 10% of the total
volume of the substrate (BRUGNARA, 2014).

Although organic compounds have
interesting characteristics for the development of
seedlings, their composition and dosage must be
observed at the time of use. Excess compounds
or even the action of microorganisms present can
interfere negatively, resulting in a decrease in the
development and physiological activity of plants
and, consequently, causing damage to producers.

Conclusion

The composition of the substrate alters
the emergence and development of papaya
seedlings, and the use of a fraction of 25% of
earthworm humus allows the formation of
seedlings with greater vigor, followed by the
tanned cattle manure, while the use of chicken
litter in this same proportion should be avoided.

References

AIRES, E.S.; ARAGAO, C.A.; GOMES, I.L.S.; SOUZA,
G.N.; ANDRADE, I.G.V. Alternative substrates for
production of yellow passion fruit seedlings.
Revista de Agricultura Neotropical, v.7, n.1, p.43-
48, 2020.
https://doi.org/10.32404/rean.v7i1.3890

ARAUJO, E.B.G.; ALMEIDA, L.L.S.; FERNANDES, F.;
SA, F.V.S.; NOBRE, R.G.; PAIVA, E.P.; PORTELA, J.C.
Fontes e doses de matéria organica na produgdo
de mudas de mamoeiro. Agropecudria Técnica,
v.36, p.264-272, 2015.

BARDIVIESSO, E.M.; COSTA, E.; BARCELOS, M.N.;
BARDIVIESSO, D.M,; MURAKAMI, L.F.
Crescimento de berinjela verde em diferentes
substratos. Revista de Agricultura Neotropical,
v.l, n.1, p.17-25, 2014.
https://doi.org/10.32404/rean.v1i1.217

Colloquium Agrariae, v. 18, n.2, Mar-Abr, 2022, p. 54-59

58

BRUGNARA, E.C. Cama de aviario em substratos
para mudas de maracujazeiro-amarelo. Revista
Brasileira de Agroecologia, v.9, n.3, 2014.

CABRAL, R.D.C.; VENDRUSCOLO, E.P.; MARTINS,
M.B.; ZOZ, T.; COSTA, E.; SILVA, A.G.D. Reflective
material on cultivation benches and rice straw
over the substrate in papaya seedling production.
Revista Mexicana de Ciencias Agricolas, v.11,
n.s, p.1713-1723, 2020.
https://doi.org/10.29312/remexca.v11i8.2481

EASLON, H.M.; BLOOM, A.. Easy Leaf Area:
automated digital image analysis for rapid and
accurate measurement of leaf area. Applications
in plant sciences, v.2, n.7, p.1400033, 2014.
https://doi.org/10.3732/apps.1400033

FERREIRA, D.F. Sisvar: a guide for its boots rap
procedures in multiple comparisons. Ciéncia e
Agro Tecnologia, v.38, n.2, p.109-112, 2014.
https://doi.org/10.1590/5S1413-
70542014000200001

IBGE. Produgao Agricola Municipal 2020. Rio de
Janeiro: IBGE, 2021.

LISBOA, A.C.; MELO JUNIOR, C.J.A.H.; ALVES
TAVARES, F.P.; ALMEIDA, R.B.; MELO, L.A;
MAGISTRALI, I.C. Crescimento e qualidade de
mudas de Handroanthus heptaphyllus em
substrato com esterco bovino. Pesquisa Florestal
Brasileira, v.38, p.1-6, 2018.
https://doi.org/10.4336/2018.pfb.38€201701485

MATIAS, S.S.R.; SOUSA, E.D.S.C.J.; JUNIOR, C,;
MORAIS, D.B.D.M.B.; SILVA, R.LS.L.; JACOBINA,
S.J.D.C.S. Substratos organicos na producdo de
mudas do mamoeiro Havai. Magistra, v.30,
p.179-188, 2019.

MEDEIROS, E.V D.; NOTARO, K.D.A.; SOUZA,
B.M.D.; SILVA, A.O.; DUDA, G.P.; SILVA, M.M.D.
Populagdo  microbiana, disponibilidade de
nutrientes e crescimento de umbuzeiro em
substratos contendo residuos organicos. Revista

Caatinga, v.28, p.47-53, 2015.
https://doi.org/10.1590/1983-
21252015v28n305rc

OLIVEIRA, F.S.; FARIAS, O.R.; NOBRE, R.G,;
FERREIRA, I.B.; FIGUEREDO, L.C.; OLIVEIRA, F.S.
Producdo de mudas de mamoeiro ‘Formosa’ com
diferentes doses de esterco ovino. Revista de


https://doi.org/10.32404/rean.v7i1.3890
https://doi.org/10.32404/rean.v7i1.3890
https://doi.org/10.32404/rean.v7i1.3890
https://doi.org/10.32404/rean.v7i1.3890
https://doi.org/10.32404/rean.v1i1.217
https://doi.org/10.32404/rean.v1i1.217
https://doi.org/10.32404/rean.v1i1.217
https://doi.org/10.29312/remexca.v11i8.2481
https://doi.org/10.29312/remexca.v11i8.2481
https://doi.org/10.29312/remexca.v11i8.2481
https://doi.org/10.3732/apps.1400033
https://doi.org/10.3732/apps.1400033
https://doi.org/10.3732/apps.1400033
https://doi.org/10.1590/S1413-70542014000200001
https://doi.org/10.1590/S1413-70542014000200001
https://doi.org/10.4336/2018.pfb.38e201701485
https://doi.org/10.4336/2018.pfb.38e201701485
https://doi.org/10.4336/2018.pfb.38e201701485
https://doi.org/10.1590/1983-21252015v28n305rc
https://doi.org/10.1590/1983-21252015v28n305rc

Ciéncias Agrarias Amazonian Journal of
Agricultural and Environmental Sciences, v.58,
n.1, p.52-57, 2015.
https://doi.org/10.4322/rca.1731

PACHECO, A.L.\V.; PAGLIARINI, M.F.; VIEIRA, G.;
FREITAS, G.B.D. Influéncia da adubacdo organica
sobre a classificacdo e aparéncia dos frutos de
maracujazeiro amarelo. Revista Brasileira de
Agropecuaria Sustentavel, v.6, n.2, p.43-50,
2016. https://doi.org/10.21206/rbas.v6i2.322

Ql, X.; NIE, L,; LIU, H.; PENG, S.; SHAH, F.; HUANG,
J.; SUN, L. Grain yield and apparent N recovery
efficiency of dry direct-seeded rice under
different N treatments aimed to reduce soil
ammonia volatilization. Field Crops Research,
v.134, p.138-143, 2012.
https://doi.org/10.1016/j.fcr.2012.05.010

PEREIRA, T.A.; SILVA, S.5.. ANDRADE, E.M.G.;
COSTA, J.P.M.; SOARES, P.C.E.; OLIVEIRA, F.S.;
MARACAJA, P.B. Producdo de mudas de

mamoeiro em diferentes substratos.
Agropecudria cientifica no Semiarido, v.11, n.2,
p.86-98, 2015.

http://dx.doi.org/10.30969/acsa.v11i2.667

RIBEIRO, JV.S.; SEMENSATO, LR.;
VENDRUSCOLO, E.P. Increasing doses of cattle
manure for organic chili pepper production.
Revista de Agricultura Neotropical, v.7, n.3,
p.109-112, 2020.
https://doi.org/10.32404/rean.v7i3.5158

SALLES, J.S.; VILELA, L.R.S.; ROSA, L.; XAVIER,
M.G.A.; DIAS, P.R.R. Producao de mudas de
pepino em substratos alternativos. Cadernos de
Agroecologia, v. 13, n. 2, p. 8-8, 2018.

SILVA, A.K.; COSTA, E.; CURI, T.M.R.C.; SALLES,
J.S.; BINOTTI, F.F.S.; BINOTTI, E.D.C.; 20z, T.
Tamarind  tree  seedlings in  protected
environments and substrate. Revista De
Agricultura Neotropical, v.7, n.4, p.111-121,
2020. https://doi.org/10.32404/rean.v7i4.4838

SILVA, L.P.; OLIVEIRA, A.C.; ALVES, N.F.; SILVA,
V.L.; SILVA, T.l. Uso de substratos alternativos na
producao de mudas de pimenta e pimentao.
Colloquium Agrariae, p.104-115, 2019.
https://doi.org/10.5747/ca.2019.v15.n3.a303

Colloquium Agrariae, v. 18, n.2, Mar-Abr, 2022, p. 54-59

59

SILVA JUNIOR, V.E.; VENDRUSCOLO, E.P.;
SEMENSATO, L.R.; CAMPOS, L.F.C.; SELEGUINI, A.
Esterco bovino como substrato alternativo na
producdo de mudas de meldo. Agropecuaria
Técnica, v.39, n.2, p.112-119, 2018.
https://doi.org/10.25066/agrotec.v39i2.37234

SOUZA, R.R.; MATIAS, S.S.R.; SILVA, R.R.; SILVA,
R.L.; BARBOSA, J.5.M. Qualidade de mudas de
mamao produzidas em substrato com esterco
caprino e doses de superfosfato simples.
Agrarian, v.8, n.28, p.139-146, 2015.

WATTHIER, M.; SCHWENGBER, J.E.; FONSECA,
F.D.; SILVA, M.A.S. Himus de minhoca e casca de
arroz carbonizada como substratos para
producdo de mudas de alface. Brazilian Applied
Science Review, v.3, n.5, p.2065-2071, 2019.
https://doi.org/10.34115/basrv3n5-011



https://doi.org/10.4322/rca.1731
https://doi.org/10.4322/rca.1731
https://doi.org/10.4322/rca.1731
https://doi.org/10.21206/rbas.v6i2.322
https://doi.org/10.21206/rbas.v6i2.322
https://doi.org/10.21206/rbas.v6i2.322
https://doi.org/10.1016/j.fcr.2012.05.010
https://doi.org/10.1016/j.fcr.2012.05.010
https://doi.org/10.1016/j.fcr.2012.05.010
http://dx.doi.org/10.30969/acsa.v11i2.667
https://doi.org/10.32404/rean.v7i3.5158
https://doi.org/10.32404/rean.v7i3.5158
https://doi.org/10.32404/rean.v7i3.5158
http://cadernos.aba-agroecologia.org.br/cadernos/article/view/2405
http://cadernos.aba-agroecologia.org.br/cadernos/article/view/2405
https://doi.org/10.32404/rean.v7i4.4838
https://doi.org/10.5747/ca.2019.v15.n3.a303
https://doi.org/10.25066/agrotec.v39i2.37234
https://doi.org/10.25066/agrotec.v39i2.37234
https://doi.org/10.25066/agrotec.v39i2.37234
https://doi.org/10.34115/basrv3n5-011

