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Article History: The species Inga laurina (Sw.) Willd. belongs to the Fabaceae, popularly known as inga, is
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Laboratorio de Analise de Sementes, with the treatments distributed in a factorial scheme 3 x 6
Key Words: (seeds inside the pods, seeds outside the pods with sarcotesta and seeds outside the pods without
sarcotesta) and storage periods (0, 7, 14, 21, 28 and 35 days). Water content, percentage, first
counting of germination, germination speed index, root and shoot length, dry matter of roots and
shoot were evaluated. The storage of I. laurina seeds inside the pods provides the maintenance of
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INTRODUCTION In some regions, I. laurina is used exclusively for shade of cacao in

Venezuela and tea plantations in the eastern slopes of the Andes in

Peru (LEON, 1998). The seeds, of linga laurina have polyembryony
The genus Inga Mill. belongs to the Fabaceae family and includes ® ENNINGTON aI})d F ER.NA.ND ES} 1998) and high percentage of
about 300 woody species (Pennington, 1997). Inga laurina (Sw.) germination (70-80%) which is obtained beth:en ten to fifteen days
Willd,, with center of origin is the South of Central America after sowing. However, they have short longevity and should be sown
(PENNINGTON and FERNANDES, 1998), is exclusively soon after the extraction of the pulp that surrounds the seeds
Neotropical, what means that it can be found in the southern part of (LQRENZI’, 2008). They are c'hara}cterlzed by not suffering
the North America, Central and South America (FERRAO, 2001). desiccation in the mother plant during its maturation, since they are
This tree is popula;ly known as inga mirim, ingé branco or ’ingé do dispersed with high water content, and if reduced to a critical level
brejo (LORENZI, 2008), with occurrence in many states of Brazil causes a rapid loss of its viability (ROBERTS, 1973). These seeds are
such as Pard. Amazonas. Acre. Maranhio. Cears. Paraiba among those of greater intolerance to desiccation, due to their

Pernambuco. Bahia. Goids. Mato Grosso do Sul. Minas Gerais recalcitrance and, because of the absence of adequate storage
Espirito Santo, Sdo Paulo and Rio de Janeiro (SILVA et al., 1989). techniques, they can not be stored for. long periods (BARBEDO and
Similarly to the other species of the genus Inga, the fruits are MARCOS FILHO, 1998). In recalcitrant seeds the water content

appreciated by birds, fish and man, due to its fleshiness, high reaches levels of 50-70% when they reach physiological maturit.y
palatability and sugar content (CUNHA ef al., 2011). In addition, the (CARVA,LHQ and NAKAGAWA’ 201,2)’ and normally the metabolic
tree has environmental and ornamental importance and has potential activity is high throughout its formation and after harvest, because

use for reforestation of riparian forests and recovery of degraded ~ they are maintained with significant le.vels of water contenf
areas (BILIA et al, 2003) and can also be planted in urban (BARBEDO and MARCOS FILHO, 1998; CASTRO et al., 2004;

environments since it has dense crowns and is perennial through out MARCO,S FILHO, 2005). In the development of the seeds. the.re is no
the year (BRANDAO e al., 2002). dehydration phase .(FA.RRANT et al., 1988) but a dec.hne in their
water content not significant when compared to the drying phase of
orthodox seeds (KIKUTI, 2000). Recalcitrant seeds are more
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sensitive to storage conditions (BARBEDO and MARCOS FILHO,
1998), this is why it is difficult to maintain their vigor and viability,
since factors such as temperature and relative humidity should be
considered during the storage, aiming to prolong longevity and
viability (OLADRIAN and AGUNBIADE, 2000). However, the
storage of recalcitrant seeds is a challenge for conservation, since it is
only possible for short periods of time, usually weeks or a few
months. The objective of the storage is to preserve and maintain the
physiological, physical and sanitary quality of the seeds for later
sowing and obtain healthy plants after germination, aiming their use
for the formation of plantations for the purpose of reforestation,
commercialization, gene banks of forests and seedling banks
(FLORIANO, 2004). The objective of this study was to evaluate the
physiological quality of seeds of Inga laurina (Sw.) Willd. stored
under different conditions.

MATERIAL AND METHODS

The experiment was carried out at the no Laboratério de Analise de
Sementes (LAS), of the Departamento de Fitotecnia e Ciéncias
Ambientais. Ripe fruits of Inga laurina, characterized by the
yellowish coloration of the pods, were manually harvested in a
mother tree. After being harvested they were taken to the laboratory
for selection of pods without any apparent damage and, then obtained
the seeds that were stored separately, with the presence and absence
of sarcotesta. The seeds kept inside the pods (IP), outside the pods
with sarcotesta (OPWS) and outside the pods with nosarcotesta
(OPWNS) were conditioned in transparent polyethylene 0.3 mm thick
plastic bags and stored in a refrigerator with temperature oscillating
between 3.9 to 5.8 °C and relative humidity of 30 to 40% for different
periods: 0, 7, 14, 21, 28 and 35 days. At the end of each storage
period, the seeds were submitted to the following tests and
determinations:

Water Content - The water content of the seeds was determined by
the greenhouse method at 105 + 3 °C for 24 hours (BRASIL, 2009),
with four replications of ten seeds, and the results were expressed as
percentage.

Germination test - Four replicates of 25 seeds treated with the
fungicide Captan®™ at the dose of 240 g 100 kg' were distributed on
two "germitest" paper sheets, covered with a third layer and organized
in the form of rolls, which were distributed in Biological Oxygen
Demand (BOD) with photoperiod of 8 hours and regulated at a
constant temperature of 25 °C. The paper was previously moistened
with an amount of distilled water equivalent to 2.5 times its dry
weight. The evaluations were performed daily after the installation of
the experiment. The number of germinated seeds were counted from
the seventh to the twelfth day, when the germination was stabilized.
The germinated seeds were considered those that had emitted the
primary root and the epicotyl (normal seedlings), with the data
expressed as percentage. The seeds that emitted only root were
considered abnormal and those that did not germinate, were
considered as not germinated.

First Counting of Germination - Performed concurrently with the
germination test, by counting the number of seeds germinated on the
seventh day after sowing, and the data were expressed as percentage.

Germination Speed Index - This evaluation was performed
concurrently with the germination test, by daily counts of the number
of germinated seeds, from the seventh to the twelfth day after sowing,
calculated according to the formula proposed by Maguire (1962).

Root and shoot length - After the final counting of the germination
test, roots of normal seedlings were measured, both with the aid of
ruler graduated in centimeters, the results were expressed in
centimeters.

Dry matter of roots and shoots - After measuring, the roots and shoots
of the seedlings were placed separately in paper bags, taken to the
regulated lab stove at 80 °C/24h (NAKAGAWA, 1999). The samples

were weighed in an analytical scale with an accuracy of 0.001 g, and
the results expressed in milligrams.

Experimental Design and Statistical Analysis - The experiment was
carried out in a completely randomized design, with treatments
distributed in a factorial scheme 3 x 6 (storage ways x storage period).
The data obtained were submitted to generalized linear models,
applying the beta distribution for percentage of germination, first
germination counting, non-germinated seeds and abnormal seedlings,
and gamma distribution for germination speed index, length and
seedlings dry matter. The statistical program SAS 9.3 (SAS
INSTITUTE, 2011) was used.

RESULTS AND DISCUSSION

In the period of zero days of storage, the water content of Inga
laurina seeds was around 52% and at seven days it increased its
content from 56.4, 57.4 and 58.5% in the seeds stored outside the
pods with sarcotesta (OPWS), outside the pods without sarcotesta
(OPWNS) and inside the pods (IP), respectively (Figure 1). Among
the evaluated ways of storage, the lowest oscillations in the water
content of the seeds were observed in those kept outside the pods
without sarcotesta (OPWNS), which minimum and maximum values
were recorded at 0 and at 21 days of storage, respectively. For the
seeds stored outside the pods with sarcotesta (OPWS), the water
content increased until 21 days reaching 59%, with decreases in the
subsequent periods, reaching 56.5% at the end of the storage period.
In the seeds kept inside the pods (IP), the water content presented
higher values than those obtained for the seeds stored outside the pods
without sarcotesta (OPWNS) and outside the pods with sarcotesta
(OPWS) in all storage periods. From the seventh to the fourteenth
day, there was a slight oscillation between the values registered with a
subsequent increase up to 28 days, reaching 61.5% and at the end of
storage period (35 days) the value decreased to 60.3%.
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Figure 1. Water content of Inga laurina seeds stored in a refrigerator
environment inside the pods (IP), outside the pods with sarcotesta
(OPWS) and outside the pods without sarcotesta (OPWNS)

The seeds of Inga laurina were stored in impermeable plastic
containers, which do not promote a moisture exchange of the seeds
with the external environment. This way, these packages favored an
intense respiration of the seeds, releasing water, consequently
increasing the moisture content of the seeds (MACEDO et al., 1998).
Based on these observations, the periods of 21 and 28 days of storage
were enough to cause water accumulation and loss of viability of the
seeds stored outside the pods (OPWS and OPWNS) and inside the
pods (IP), respectively. Seeds stored inside the pods (IP), where the
water content remained higher, presented a greater viability and
vigor, probably due to its natural storage way, inside thepods.
Oscillations in water content were also observed in seeds of Piper
marginatum Jacq. and Piper tuberculatum Jacq. when stored in a cold
chamber in impermeable packages, because the hygroscopic balance
of the seed varies according to the relative humidity of the
environment in which these seeds are stored, in a way that, if the
vapor pressure of water in the seed is less than what is found in the
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air, humid absorption occurs, on the other hand, if the vapor pressure
of water in the seed is higher than the air, the seed loses water to the
air (BATISTA, 2015). The impermeable packages, does not allow
moisture exchange, retaining the initial moisture of the seeds during
the entire storage period, favoring their deterioration if it is high. This
internal humidity causes an increase in respiratory rate,
microorganisms activity and even their germination. The use of low
temperatures, which could inhibit these problems, is detrimental
because these seeds are damaged by temperatures close to or below
zero, where ice crystals are formed, leading to the rupture of
important membranes present in the seed (BATISTA, 2015).

The highest percentages of germination (Figure 2) were obtained at
14 days for the Inga aurina seeds stored inside the pods (IP), when
they had 58% of water content. At 21 days, with water content of
60%, the germination of the seeds began to decrease, reaching 0% at
28 days. In the seeds stored outside the pods with sarcotesta (OPWS)
and outside the pods without sarcotesta (OPWNS) there was
anaccentuated decrease in germination at 7 days of storage, with a
rapid loss of viability for the seeds with sarcotesta. A better
physiological quality for seeds of Inga subnuda Salzm. ex Benth. and
Inga cylindrica (Vel.) Mart. was obtained when the seeds were stored
outside the pods in polyethylene bags at 12 °C, with initial water
content around 49.04 and 52.42%, respectively, probably because the
lower humidity of the environment that allowed its aeration, when
compared to those stored inside the pods, which had reduced
germination potential and vigor (MATA, 2009). The results showed
that the physiological quality is directly related to the water content
of the seeds, but mainly to the manner that the seeds are stored. At 14
days of storage, the germination of the seeds kept inside the pods was
higher when compared to the other ways of storage. After 14 days of
storage, there was an accentuated decrease in germination, resulting
in the total loss of viability at 35 days. In partially dehydrated I/nga
uruguensis Hook. et Arn. seeds with up to 50% water, stored in
polyethylene bags inside the pods in a cold storage chamber at 10 °C
for 60 days, the physiological quality of the seeds was maintained
(BILIA, 1998).
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Figure 2. Germination of Inga laurina seeds stored in a refrigerator
environment inside the pods (IP), outside the pods with sarcotesta
(OPWS) and outside the pods without sarcotesta (OPWNS)

The occurrence of fungi during the experiment was observed in the
seeds stored outside the pods with and without sarcotesta but was not
measured. In the seeds outside the pods with sarcotesta, the
development of microorganisms was probably favored by the
mucilaginous pulp, which contains a large quantity of sugars and also
due to the accumulation of water in the plastic bags. This fact may
have negatively influenced the germination of the seeds, together
with the high water content of the seeds. Changes in the color of the
seeds, followed by a very strong odor were also observed, which
characterize signs of deterioration, which according to Villela and
Peres (2004) involve biochemical, physical and physiological
changes, being determined by genetic, biotic and abiotic factors,
harvesting ways and storage. For the first counting of germination of
Inga laurina (Figure 3), the highest values were obtained from seeds
stored inside the pods (IP), but with decreases over the storage period.
For the seeds that were stored outside the pods with sarcotesta

(OPWS) and outside the pods without sarcotesta (OPWNS), the
lowest values were observed, with an accentuated decrease at 7 days
of storage.
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Figure 3. First counting of germination of Inga laurina seeds stored in a
refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
**%; * Significant at 1 and 5% of probability by the chi-square test

The low values for the seeds stored outside the pods with sarcotesta
(OPWS) may be related to the presence of inhibitory substances of
germination, which according to Carvalho and Nakagawa (2012), are
mostly composed of phenolic compounds. For the seeds stored
outside the pods without sarcotesta (OPWNS) the values were similar
to the seeds stored outside the pods with sarcotesta (OPWS) (Figure
3). The oscillations in seed moisture may have started the process of
deterioration and favored the colonization of fungi, as observed in
Piper marginatum and Piper tuberculatum seeds stored in glass
containers (BATISTA, 2015). Throughout the storage period, there
was an accentuated increase in the number of non-germinated seeds
stored outside the pods with and without sarcotesta (OPWS and
OPWNS). For these storage conditions, at 7 days of storage, the
percentage of non-germinated seeds was greater than 50% and was
intensified until the end of the storage period. For seeds stored inside
the pods (IP) the mean values increased over time, however the
regression curve estimated a more expressive increase after 14 days
of storage (Figure 4).
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Figure 4. Percentage of non-germinated seeds of Inga laurina stored in a
refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
**; * Significant at 1 and 5% of probability by the chi-square test

For the abnormal seedling percentage (Figure 5), no adjustment to the
regression models was observed, with mean values for the three
storage ways being expressed. The higher percentage of abnormal
seedlings were found in seeds stored outside of the pods without
sarcotesta (OPWNS) and outside the pods with sarcotesta (OPWS).
The lowest percentage of abnormal seedlings was obtained when the
seeds were stored inside the pods (IP). The seed deterioration reduces
the germinative capacity, followed by the smaller development of
seedlings, being therefore one of the possible causes of the greater
number of abnormal seedlings and seeds not germinated of the seeds
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stored outside the pods with and without sarcotesta (CARVALHO
and NAKAGAWA, 2012).
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Figure 5. Percentage of abnormal seedlings of Inga laurinaof seeds stored
in a refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
*%; * Significant at 1 and 5% of probability by the chi-square test

The three storage ways resulted in differences in the germination
speed index (GSI), specially on the seeds stored inside the pods (IP),
which viability was better maintained (Figure 6). For this way of
storage, the regression curve estimated an increase in the GSI, with a
maximum value at 8 days of storage, with subsequent decrease along
the storage period, while the seeds stored outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
had a zero GSI at 7 days of storage.
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Figure 6. Germination speed index (GSI) of Inga laurina seeds stored in a
refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
*%; * Significant at 1 and 5% of probability by the chi-square test

In seeds of Inga edulis Mart., removed from the pods and stored with
and without the sarcotesta that involves them, Bacchi (1961) found
total loss of viability within one or two weeks under natural
conditions. Therefore, the seeds stored outside the pods are more
sensitive to the deterioration process when compared to those
maintained inside the pods. The decrease of seed vigor during storage
is a result of the progressive deterioration process, associated to an
intensification of the respiratory activity, which involves degeneration
of the membranes (BATISTA, 2015). The higher maintenance of the
physiological quality of Inga laurina seeds stored inside the pods was
also verified by the evaluation of the root length of the seedlings
(Figure 7). The regression curve estimated increasing values for the
variable in question until 9 days of storage, with a subsequent
decrease. The seeds stored outside the pods with sarcotesta (OPWS)
and outside the pods without sarcotesta (OPWNS) had reduced vigor
at 7 days, being estimated by the regression curve, at the period 0, a
higher initial value for the root length from seeds stored outside the
pods without sarcotesta.
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Figure 7. Root length of Inga laurina seedlings from seeds stored in a
refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
*%; * Significant at 1 and 5% of probability by the chi-square test

Analyzing the physiological quality of Inga Ilaurina seeds,
considering the shoot length, it was observed that there was a
decrease in the vigor of the seeds stored outside the podswhen
compared to those stored inside the pods, which reflects a behavior
similar to that observed for the others evaluated traits (Figure 8).
When comparing to the results of root length it can be shown that
there was a similarity between the periods of higher seed vigor for the
different storage ways of Inga laurina seed. These results showed that
the seeds whenstored inside the pods are more vigorous for a longer
period, resulting in high values for the shoot length in the first storage
periods. In a study made by MATA (2009) it was observed higher
shoot and root lengths of seedlings originated of seeds stored outside
the pods and low values for those originated of seeds stored inside the
pods in Inga. subnuda and Inga cylindrica, stored in polyethylene
bags at 12 °C.
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Figure 8. Shoot length of Inga laurina seedlings originated of seeds stored
in a refrigerator environment inside the pods (IP), outside the pods with
sarcotesta (OPWS) and outside the pods without sarcotesta (OPWNS)
*%; * Significant at 1 and 5% of probability by the chi-square test

For the seeds stored inside the pods, it was verified that the seedlings
had a higher root dry matter content and the highest value at 8 days of
storage, value estimated by the regression curve (Figure 9). Seedlings
reduce the dry matter production as a longer storage period occurs
and this tendency was more intense in seeds stored outside the pods
with and without sarcotesta (OPWS and OPWNS), for these ways of
storage the accentuated decrease recorded in the first period of
evaluation (7 days), was probably due to the physiological changes of
the seeds, such as the increase of water content or, due to the energy
expenditure for its biological balance, reducing the reserve of energy
used for the formation of the new seedling (BATISTA, 2015). For
Carvalho and Nakagawa (2012), the translocation of dry matter of the
reserve tissues from the vigorous seeds to the embryonic axis, during
the germination process, gives rise to seedlings with greater mass, due
to the greater accumulation of dry matter.
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Figure 9. Dry matter of roots of Inga laurina seedlings originated of seeds
stored in a refrigerator environment, inside the pods (IP), outside the
pods with sarcotesta (OPWS) and outside the pods without sarcotesta

(OPWNS) **; * Significant at 1 and 5% of probability by the chi-square
test

The dry matter of Inga laurina seedlings of seeds stored inside the
pods (Figure 10) shows that the values were higher than the seedlings
of seeds stored outside the pods, whichreached higher values in the
period of 0 days of storage, with a subsequent decrease. Thus, for
seeds stored inside the pods (IP) it was observed a better quality when
compared to the seeds stored outside the pods with sarcotesta and
without sarcotesta (OPWS and OPWNS), obtaining the highest values
for dry matter at 7 days of storage, differing from the dry matter of
roots, which obtained the maximum vigor at 14 days of storage.
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Figure 10. Dry matter of length of Inga laurina seedlings originated of
seeds stored in a refrigerator environment, inside the pods (IP), outside
the pods with sarcotesta (OPWS) and outside the pods without sarcotesta
(OPWNS) **; * Significant at 1 and 5% of probability by the chi-square
test

Studies focused on the germination of forest species enable the
standardization of methods to analyze the viability of seeds, which
contribute to the advances in research, as well as investments in the
propagation of these species (CORREIA et al., 2020). In this context,
the growth evaluation of the plants or the vigor classification using
the test of germination, by the dry matter production, can be used to
determine the vigor and characterize the seed lots, considering that
the more vigorous seedlings potentially result in more vigorous plants
(CARVALHO and NAKAGAWA, 2012).

CONCLUSIONS

The seeds of Inga laurina (Sw.) Willd. maintain their physiological
quality when stored inside the pods, during 21 days of storage in a
refrigerator; The storage of the seeds outside the pods, with and
without sarcotesta, reduces their germinative performance and vigor.

REFERENCES

BACCHI, O. Estudos sobre a conservagao de sementes. IX - Inga.
Bragantia, Campinas, v.20, n.35, p.805-14, 1961.
http://dx.doi.org/10.1590/S0006-87051961000100035.

BARBEDO, C.J.; MARCOS FILHO, J. Tolerancia a desseca¢do em
sementes. Acta Botanica Brasilica, Sdo Paulo, v.12, n.2, p.145-
164, 1998. http://dx.doi.org/10.1590/S0102-33061998000200
005.

BATISTA, A.C. Ambientes, embalagens e épocas de armazenamento
na qualidade fisiologica de sementes de Piper marginatum e
Piper tuberculatum. 2015. 120f. Tese (Doutorado em Producéo
Vegetal). Faculdade de Ciéncias Agrarias, Universidade Federal
do Amazonas, Manaus, 2015. https://tede.ufam.edu.br/handle/
tede/4735?mode=full.

BILIA, D.A.C.; MARCOS FILHO, J.; NOVEMBRE AD.C.L.
Conservagdo da qualidade fisiologica de sementes de Inga
uruguensis Hook. et Arn. Revista Brasileira de Sementes,
Londrina, v.20, n.1, p.48-54, 1998. DOI: 10.17801/0101-
3122/rbs.v20n1p48-54.

BILIA, D.A.C.; BARBEDO, C.J.; CICERO, SM.; MARCOS
FILHO, J. Inga: uma espécie importante para recomposi¢ao
vegetal em florestas riparias, com sementes interessantes para a
ciéncia. Informativo ABRATES, Brasilia, v.1, n.13, p.26-30,
2003. https://bdpi.usp.br/item/001340663.

BRANDAO, M.; LACA-BUENDIA, J.P.; MACEDO, J.F. Arvores
nativas e exoéticas do Estado de Minas Gerais. Belo Horizonte:
EPAMIG, 2002. 528p.

BRASIL. Ministério da Agricultura, Pecudria e Abastecimento.
Regras para andlise de sementes. Secretaria de Defesa
Agropecudria. Brasilia: MAPA/ACS, 2009. 395p.

CARVALHO, N.M.; NAKAGAWA, J. Sementes: ciéncia, tecnologia
e producdo. 5.ed. Jaboticabal: FUNEP, 2012. 590p.

CASTRO, R.D.; BRADFORD, K..; HILHORST, HW.M.
Desenvolvimento de sementes e conteudo de agua. In:
FERREIRA, A. G.; BORGHETTIL F. (Orgs.). Germinagdo: do
basico ao aplicado. Porto Alegre: Artmed, 2004. p.51-67.

CORREIA, L.Z.; RODRIGUES, G.A.S.; NUNES E SILVA, F.R;
CERRI NETO, B.; ARANTES, L.O.; ARANTES, S.D. efeitos
de diferentes temperaturas na germinagdo de espécies de
Piperaceae. International Journal of Development Research,
v.10, n.10, p.41125-41129, 2020.

CUNHA, L.C.S.; SOUSA, L.C.F.; MORAIS, S.A.L.; BARROS, T.T.;
AQUINO, F.J.T.; CHANG, R.; SOUZA, M.G.M.; CUNHA,
W.R.; GOMES, C.H. Extratos das cascas do inga (Inga laurina)
como agentes antimicrobianos frente a microrganismos bucais.
In: 51° Congresso Brasileiro de Quimica, Sdo Luis, Anais... S8o
Luiz: 2011.

FARRANT, J.M.; PAMMENTER, N.W.; BERJAK, P. Recalcitrance:
a current assessment. Seed Science and Technology, Zurich,
v.16, n.l, p.155-166, 1988. https://www.researchgate.net/
publication/225303590 Recalcitrance - A current assessmen

FERRAO, JEM. Fruticultura tropical: espécies com frutos
comestiveis. Lisboa: Instituto de Investigagdo Cientifica
Tropical, Manaus. 2001. v.2, 580p.

FLORA DO BRASIL 2016. Inga in Flora do Brasil 2020 em
construgdo. Jardim Botanico do Rio de Janeiro. Disponivel em:
<http://floradobrasil.jbrj.gov.br/reflora/floradobrasil/FB23007>.
Acesso em: 28 Abr. 2016.

KIKUTI, A.L.P. Aplicaco de antioxidantes em sementes de cafeeiro
visando a preservagdo da qualidade. Lavras, 2000. 72f.
Dissertagdo (Mestrado em Agronomia) - Universidade Federal
de Lavras, Lavras, 2000. http://www.scielo.br/scielo.php?
script=sci_nlinks&ref=000128&pid=S0006-70520030002000
1600037 &Ing=en

LEON, J. Inga as shade for coffee, cacao and tea: historical aspects
and present day utilization In: PENNINGTON, T.D,;
FERNANDES, E.C.M. (Ed.). The genus Inga utilization. Kew:
The Royal Botanical Gardens, 1998. p.101-115.

LORENZL H. Arvores Brasileiras: manual de identifica¢io e cultivo
de plantas arboreas nativas do Brasil. 5 ed. Nova Odessa:
Instituto Plantarum. 2008. v.1, 384p.

MACEDO, E.C.; GROTH, D.; SOAVE, J. Influéncia da embalagem e
do armazenamento na qualidade fisiologica de sementes de
arroz. Revista Brasileira de Sementes, Campinas, v.21, n.1, p.67-
75, 1998. DOI: 10.17801/0101-3122/rbs.v21n1p67-75



44655

Catarina Carvalho Silva et al., Physiological quality of Inga laurina (Sw.) Willd. Seeds under different storage methods

MAGUIRE, J.D. Speed of germination-aid in and evaluation for
seedling emergence and vigour. Crop Science, Madison, v.2, n.2,
p.176-177, 1962. http://dx.doi.org/10.2135/cropscil962.0011183
X000200020033x

MARCOS FILHO, J. Testes de vigor: Importancia e utilizagdo. In:
KRZYZANOWSKI, F.C., VIEIRA, R.D.; NETO, J.B.F. (ed.)
Vigor de Sementes: conceitos e testes. Londrina: ABRATES,
1998. p.1-21.

MARCOS FILHO, J. Fisiologia de sementes de plantas cultivadas.
Piracicaba: Fealq, 2005. 495 p.

MATA, MF. O género Inga (Leguminosae, Mimosoideae) no
nordeste do Brasil: Citogenética, Taxonomia e Tecnologia de
Sementes. 2009. 182f. Tese (Doutorado em Agronomia) -
Universidade Federal da Paraiba - Centro de Ciéncias Agrérias,
Areia, 2009.

OLADRIAN, J.A.; AGUNBIADE, S.A. Germination and seedling
development from pepper (Capsicum annuum L.) seeds
following storage in different packaging materials.Seed Sciente
and Technology, Zurich, v.28, n.2, p.413-419, 2000.

PENNINGTON, T.D. The Genus Inga.Botany.Royal Botanical
Garden. 1997. 844p.

PENNINGTON, T.D.; FERNANDES, E.CM. Introduction. In:
PENNINGTON, T.D.; FERNANDES, E.C.M. (Ed.). The genus
Inga utilization. Kew: The Royal Botanical Gardens, 1998. p.1-
3.

ROBERTS, E.H. Predicting the storage life de seeds. Seed Science
and Technology, Zurich, v.1, n.3, p.499-514, 1973.

SILVA, M.F.; CARREIRA, LM.M.; TAVARES, A.S.; RIBEIRO,
I.C.; LOBO, M.G.A.; OLIVEIRA, J. As leguminosas da
Amazonia brasileira - lista prévia. Acta BotanicaBrasilica, Sdo
Paulo, v.2, n.1, p.193-237, 1989.

SAS INSTITUTE. Statistical Analysis Systems User’s Guide:
statistics. Version 9.3 Cary, NC: SAS Institute Inc., 2011. 8621p.

VILLELA, F.A.; PERES, W.B. Coleta, beneficiamento e
armazenamento. In: FERREIRA, A.G.; BORGHETTIL, F. (Org).
Germinagao: do basico ao aplicado. Porto Alegre, Artmed, 2004.
p.265-281.

kst sk skoskook



