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Accelerated aging test in niger seeds'

Carla Regina Baptista Gordin®*, Silvana de Paula Quintao Scalon?,
Tathiana Elisa Masetto?

ABSTRACT - Niger is a promising oilseed species for biodiesel production but there is no much information about the
physiological potential of its seeds. Thus, the aim was to adapt the methodologies of accelerated aging test on six lots of niger
seeds. The test was carried out by traditional and with saturated salt solution (20 and 40 g NaCl.100 mL") methods at 41 and
45 °C for 24, 48, 72 and 96 hours. After the decay period, the seeds were submitted to the germination test, proceeding to
an evaluation on the seventh day after sowing, counting the normal seedlings percentage. A completely randomized design
with four replications of 50 seeds was used and the means were compared by Tukey’s test. The accelerated aging test was
correlated with seedling emergence and provided lots classification in at least two levels of vigor. For the accelerated aging
test, the method with 20 g NaC1.100 mL" at 41 °C for 24 hours is recommend. The traditional method is not suitable because
it provides water content variation between samples above what is tolerable.

Index terms: biodiesel, Guizotia abyssinica (L.f.) Cass., oilseed, vigor.

Teste de envelhecimento acelerado em sementes de niger

RESUMO - O niger ¢ uma espécie oleaginosa de interesse para a produgdo de biodiesel com poucas informagdes sobre o
potencial fisiologico de suas sementes. Portanto, objetivou-se adequar as metodologias do teste de envelhecimento acelerado
para a avaliag@o do vigor de seis lotes de sementes de niger. Utilizaram-se os métodos tradicional e com solugao saturada de
sal (20 ¢ 40 g de NaCl.100 mL™"), nas temperaturas de 41 e 45 °C por 24, 48, 72 e 96 horas. Apds o periodo de deterioragio, as
sementes foram submetidas ao teste de germinagdo e procedeu-se a avaliagdo, aos sete dias apos a semeadura, contabilizando-
se a porcentagem de plantulas normais. O delineamento experimental utilizado foi o inteiramente casualizado, com quatro
repeti¢des de 50 sementes ¢ as médias comparadas pelo teste de Tukey. O teste de envelhecimento acelerado correlacionou-
se com o teste de emergéncia de plantulas e proporcionou a estratificagdo dos lotes em pelo menos dois niveis de vigor,
recomendando-se 0 método com 20 g NaCl.100 mL"! a 41 °C por 24 horas. O método tradicional nido é recomendado por
proporcionar variagdo do teor de agua entre as amostras, superior ao toleravel.

Termos para indexagao: biodiesel, Guizotia abyssinica (L.f.) Cass., oleaginosa, vigor.

Introduction

Among the species with potential for commercial production
of biodiesel, niger (Guizota abyssinica (L.f.) Cass.) is highlighted,
characterized by high oil production (30% of the weight of the
seeds), with a high content of linoleic acid. In tropical Africa,
its center of origin, the oil has many uses, especially in food,
and in Brazil, it is considered promising for the production of
biomass when used as ground cover in autumn/winter (Getinet
and Sharma, 1996; Kuo et al., 2007; Carneiro et al., 2008; Sarin
et al., 2009; Solomon and Zewdu, 2009). However, although
the species has economic potential, there is little information
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concerning the evaluation of the seeds physiological potential,
as production technologies and standards for marketing them
are still nonexistent.

In the evaluation of the seeds physiological quality,
germination test provides essential information on the best
conditions for germination in order to exploit the seeds full
potential. However, it does not provide necessary information
on the capacity of seeds lots to set up a stand in adverse field
conditions (Ventura et al., 2012). Thus, vigor tests may be used
to assess the satisfactory stand establishment under different
environmental conditions, complementing the information
provided by the germination test (Grey et al., 2011).
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Vigor test for niger seeds 235

Among the vigor tests, the accelerated aging test
involves subjecting the seeds to high temperatures and
relative humidities, simulating normal storage conditions,
but with an increase in the decay rate (Moncaleano-
Escandon et al., 2013).

In order to avoid uneven water absorption among
the samples, which may result in a differentiated decay,
affecting post-aging results, Jianhua and McDonald (1996)
have proposed the replacement of water by saturated salt
solutions. With this procedure, there is reduction of the
medium relative humidity, ensuring that the effects of
decay should be due to temperature and exposure period
(Moncaleano-Escandon et al., 2013).

Thus, due to the species economic potential and the need
for knowledge about assessment methods of the vigor of its
seeds, this study aimed to adapt the methods of traditional
accelerated aging tests and with saturated salt solutions to
evaluate the niger seeds vigor.

Material and Methods

The study was conducted at the Seed Technology
Laboratory of the Faculty of Agricultural Sciences at
University Federal of Grande Dourados (UFGD) in 2013.
Six lots of niger seeds were used, one being produced in the
2009/2010 harvest (Lot 1), in the Brazilian municipality of
Primavera do Leste, MT, four produced at different times in
the 2011/2012 harvest (Lots 2 to 5) on Experimental Farm
of the Faculty of Agricultural Sciences at UFGD (FAECA)
and the last one also produced at FAECA, in the 2012/2013
harvest (Lot 6). The seeds were kept in paper packaging and
stored in a cold and dry room (15 °C and 45% RH) until the
establishment of the experiments.

The lots were initially assessed for the following tests and
determinations: moisture content, performed using the method
of the oven at 105 + 3 °C for 24 hours, with four replications,
according to Brasil (2009); germination test conducted on
Germitest® paper dampened at the equivalent of 2.5 times
the dry paper mass, inside “gerbox”-type germination boxes,
placed in a B.O.D (Biochemical Oxygen Demand)-type
germination chamber regulated at 25 °C with continuous
light (six Philips® “daylight”-type fluorescent lamps of 20
watts and photon irradiance of 32.85 umol. m2.s™"), using four
replications of 50 seeds (Gordin et al., 2012). Evaluations
were performed seven days after sowing, recording the
germination percentage, taking into account the formation
of normal seedlings (developed shoot and root system);
germination first count held together with the germination test,
counting the number of normal seedlings obtained on the third

day after sowing, according to results obtained in preliminary
tests; germination speed index, according to Maguire (1962);
mean germination time, according to the formula proposed
by Edmond and Drapalla (1958); and seedling length and dry
matter by randomly choosing ten normal seedlings, measured
with a digital caliper and dried in an oven at 65 °C for 72
hours, followed by weighing on a precision scale.

Seedling emergence under controlled conditions was
obtained from seedings in trays filled with dystrophic red
latosol, wrapped in a greenhouse coated with Sombrite®,
with 30% dimming in the experimental area at FCA/
UFGD. The temperature and average relative humidity in
the experiment conduction period were 31 °C and 58%.
The speed index and the mean emergence time were
recorded and, at 15 days after planting, the emergence
percentage and dry matter length and seedling assessments
were held, obtained in the same way as for the germination
test; the initial stand was held in conjunction with the field
emergence testing, registering the number of seedlings
emerged on the third day after sowing, according to results
obtained in pretests.

The traditional accelerated aging test was performed for
each lot in individual chambers made of wire mesh suspended
inside, where an even layer of niger seeds (1 g) was distributed.
Within each individual compartment were added 40 mL of
distilled water, being 100% relative humidity (Jianhua and
McDonald, 1996) and the boxes were placed in the greenhouse
at41 and 45 °C for 24, 48, 72 and 96 hours. After these periods,
the seeds were immersed for five minutes in 2% sodium
hypochlorite, washed in distilled water and subjected to the
germination test (Gordin et al., 2012), recording the germination
percentage at seven days after sowing. The moisture content of
the seeds was also determined (Brasil, 2009) before and after
the aging period. For the accelerated aging test with a saturated
solution, the same methodology as for the traditional test was
used, replacing the distilled water by 40 mL of saturated sodium
chloride (NaCl) in the concentrations of 20 and 40 g.100 mL",
corresponding to 76 and 55% of relative humidity, respectively
(Jianhua and McDonald, 1996).

A completely randomized design with four replications
of 50 seeds was used. The data were submitted to tests of
normality and homogeneity of variance and then to ANOVA
and, if significant, the averages were compared by Tukey’s
test at 5% probability, by means of the computer program
SISVAR® 2011). Later, the
correlation coefficients (r) were calculated among the initial
characterization and accelerated aging testing and field
emergence testing, determining the significance of the r values
by the t-test at 5% probability.

Ferreira simple Pearson
2
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Results and Discussion

Lots of niger seeds differed as to seed physiological
quality in all traits assessed, highlighting lot 6 as having
more vigor than the others, except for the percentage of
germination and seedling length held during the emergence
test, which was not sensitive in detecting the differences
between the lots (Table 1).

By the first count of germination, lots 1, 2 and 4 had

intermediate vigor, noting that lots 3 and 5 showed the
lowest and 6 the highest vigor compared to the others. By the
germination speed index, lot 6 was also considered superior
compared to the others, as well as by the mean germination
time, which also identified lots 1, 2, 3 and 4 with high vigor
compared to lot 5. The high vigor of lot 6 was also identified
by the seedlings length and dry matter (both in the germination
and emergence tests), which also found lots 1, 2, 4 and 5 with
high vigor compared to the others (Table 1).

Table 1. Seed germination and seedlings emergence of niger (Guizotia abyssinica) seeds from different lots.
Germination Emergence
Lots G FC GSI MGT TL DM E IS ESI MET TL DM
(%) days mm g.seedling” (%) days mm g.seedling”
1 86a'  51bc 6.19b 240ab 539ab 0.0028 ab 33b 9b 133¢c 523b 654 a 0.0042 ab
2 8la 48 be 925b 1.98a 2640 0.0033 a 38b 26b 2.53bc  4.13ab  69.0a 0.0037 ab
3 85a 29¢ 5.15b 2.20ab 46.8b 0.0023 b 30b 20b 1.48c 4.18ab  73.1a 0.0028 b
4 84 a 53 be 846b 2.09ab  57.6ab 0.0030 a 44 ab 27b  3.41b 348 a 65.8a 0.0052 a
5 84 a 59 ab 531b 2.61b 48.2 ab 0.0030 a 41 ab 18b 244bc 5.00ab 722a 0.0044 ab
6 9la 79 a 20.67a 194a 79.1a 0.0030 a 71 a 55a 735a 3.80 ab 782 a 0.0043 ab
C.V.(%) 6.1 11.3 20.5 11.8 27.2 10.3 15.2 226 253 16.8 13.4 22.0

"Means followed by the same letter in the column do not differ among themselves by the Tukey’s test at 5% probability. (G) germination; (FC) germination first
count; (GSI) germination speed index; (MGT) mean germination time; (TL) seedlings total length; (DM) seedlings dry matter; (E) emergence; (IS) initial stand;

(ESI) emergence speed index; (MET) mean emergence time; (TL) seedlings total length and (DM) seedlings dry matter.

In the seedling emergence test, the seeds of lot 6 showed
up with more vigor than in the other lots by the percentage of
emergence, initial stand and emergence speed index, and on
the last test it was possible to see that lots 1 and 3 had lower
emergence speed, being classified as less vigorous compared
to lots 2, 4 and 5, of intermediate vigor. Lots 2-6 did not differ
as to the mean germination time, with high vigor with respect
to lot 1 (Table 1).

Often the germination test is not sensitive enough to
detect differences between lots, as observed in this study,
although obtained in different growing conditions, for
it provides optimal conditions for the expression of the
seeds maximum physiological potential. Thus, the need to
complement their results by the vigor testing in seed lots with

similar germination is confirmed (Bolek, 2010).

All initial characterization tests of the lots were
significantly correlated (p < 0.05) with seedling emergence,
except the evaluation of seedlings length conducted during
the germination test (Table 2). There was a negative
correlation of seedlings emergence test with seedlings mean
germination time and emergence speed index and a positive
correlation with other tests; however, the correlations with the
seedling length test in a greenhouse and seedlings dry matter
conducted in both environments were considered low. Thus,
the percentage assessments, speed index, germination first
count, emergence speed index and initial stand are indicated
for the evaluation of the niger seeds physiological quality, as
they estimate the seedlings emergence.

Table 2. Simple Pearson correlation coefficients (r) estimated between germination tests and seedling field emergence, in six
lots of niger (Guizotia abyssinica) seeds.
Germination Emergence
G FC GSI MGT TL DM IS ESI MET TL DM
E 0729 0.900° 0.949"  -0.537"  0.753™  0.386" 0933 0.992" 0465  0.647"  0.408"

(*) Significant at 5% probability by the t-test; (**) Significant at 1% probability by the t-test; (ns) nonsignificant at 5% probability by the t-test; (E) emergence
percentage; (G) germination percentage; (FC) germination first count; (GSI) germination speed index; (MGT) mean germination time; (TL) seedlings total
length; (DM) seedlings dry matter; (IS) initial stand; (ESI) emergence speed index and (MET) mean emergence time.
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In Tables 3 and 4 it is possible to see the values of the
seeds moisture content before and after the period of exposure
to high temperatures and concentrations of NaCl. Comparing

the traditional and modified procedures, it was observed, in
general, that the seed water content was quite high in the
traditional method, at both temperatures used.

Table 3.  Moisture content of niger (Guizotia abyssinica) seeds before (RH) and after the aging period (AA) at the temperature
of 41 °C.
. AA with salt saturation
RH Traditional AA 1 I
Lots 20 g NaCl.100 mL 40 g NaCl.100 mL

(%) 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h
1 9.4 422 46.4 59.5 59.2 13.2 13.3 13.6 10.6 8.1 9.0 8.5 8.5
2 8.1 42.6 48.9 54.9 50.3 14.2 13.5 14.3 11.8 9.3 10.1 9.4 10.1
3 10.5 458 46.1 47.8 46.9 15.3 13.1 13.8 11.9 10.4 10.5 9.4 9.3
4 9.3 44.5 524 55.7 59.1 15.7 13.5 14.6 12.4 9.8 9.5 10.0 9.2
5 8.4 46.0 543 50.3 40.2 15.6 11.7 13.1 12.3 9.4 8.6 8.7 8.2
6 8.5 48.3 46.8 46.8 42.8 13.6 12.6 12.7 10.9 9.7 9.6 9.2 8.9

Table 4. Moisture content of niger (Guizotia abyssinica) seeds before (RH) and after the aging period (AA) at the temperature

of 45 °C.
. AA with salt saturation
RH Traditional AA 1 1
Lots 20 g NaCl.100 mL 40 g NaCL.100 mL

(%) 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h
1 9.4 414 444 472 41.0 16.5 12.0 12.5 16.5 10.2 9.0 8.9 114
2 8.1 452 52.0 40.2 40.4 15.9 13.4 14.5 17.5 10.6 10.2 10.1 13.0
3 10.5 49.9 54.8 56.7 544 18.3 14.0 14.5 17.6 11.2 10.2 10.1 13.4
4 9.3 50.8 60.1 60.1 54.5 16.5 13.5 13.7 17.1 10.9 10.1 10.2 13.5
5 8.4 472 51.6 473 46.5 16.0 11.8 13.4 15.5 10.2 9.0 9.0 11.5
6 8.5 40.8 422 46.3 43.3 17.1 12.2 14.0 16.5 10.7 10.2 9.6 12.8

According to Peng et al. (2011), increasing exposure
of the seeds to artificial aging leads to the accumulation
of reactive oxygen species causing lipid peroxidation and
therefore less integrity and selectivity of the membranes,
allowing entry of water more quickly in the cells. However,
the use of a saturated salt solution promotes greater control of
the aging chamber relative humidity, providing delay of the
water absorption by the seeds (Jianhua and McDonald, 1996).

Thus, the seeds tend to reach hygroscopic equilibrium
at higher water contents as the relative humidity increases,
according to what was verified by Nery et al. (2009) and Braz
et al. (2008) in seeds of forage turnip (Raphanus sativus L.
var oleiferus Metzg.) and sunflower (Helianthus annus L.),
respectively, where lower and more uniform moisture contents
were obtained with the use of a saturated salt solution during
the aging period, compared to those observed for the seeds
aged by the traditional method, providing lower and slower
water absorption by the seeds of this species.

The initial moisture content of the seeds did not vary more
than two percentage points among samples, as recommended

by Marcos-Filho (2005). However, after the aging period,
the traditional method provided, at both temperatures, the
variation of water content among the samples, exceeding the
tolerable (Table 3), and the presence of microorganisms was
also seen. According to Marcos-Filho (2005), these factors are
undesirable for performing the test because they compromise
the results fidelity, as the wetter samples are more sensitive
to more intense decay, and microorganisms impair seedling
germination and development, causing uncertainty regarding
their normality, and hindering the test interpretation.
Importantly, these effects have been detected in a more
drastic manner in typically smaller seeds, which is a criterion that
fits the niger seeds, which are on average 4.54 mm long, 1.39 mm
wide and 1.15 mm thick (Gordin et al., 2012). These seeds absorb
water more rapidly, characterizing phase I of the seed hydration
three-phase pattern and, after that period, also referred to as phase
I, there is little or no water absorption, because the seeds cells can
no longer expand, and it is possible to notice, already from this
stage, the activation of metabolic processes required for embryo
growth and early germination processes (Castro et al., 2004).
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The accelerated aging tests results were significant (p < 0.05)
in all methods used. In general, tests performed at the temperature
of 41 °C were effective at distinguishing the lots in terms of the
physiological quality in three levels of vigor, except in times of
72 hours in the traditional procedure and 96 hours with a saturated
solution at a concentration of 20 g NaCl.100 mL", which
provided a distinction of lots on two vigor levels, as in the seedling
emergence test. However, in all methods lot 6 was considered as
having high vigor compared to the others (Table 5).

The temperature of 45 °C was harmful for the preliminary
evaluation of the seeds physiological potential, and it was
found that when increasing the seeds exposure time there was
no germination. The deleterious effects of rising temperatures
associated with stress exposure time were more intense in
the traditional accelerated aging, which did not provide
the germination of lots from 48 hours, and with saturated
solutions these results were observed only within 96 hours of
exposure to stress (Table 6).

Table 5. Initial percentages of seed germination (G) and seedling field emergence (E) of niger (Guizotia abyssinica) seeds and
after the accelerated aging (AA) periods by the traditional procedures and with saturated salt solution (NaCl) at the
temperature of 41 °C.

. AA with salt

Traditional AA 5] 5

Lot G E 20 g NaCl.100 mL 40 g NaCL.100 mL
24h 48h 72 h 96 h 24 h 48h  72h  96h 24 h 48 h 72 h 96 h

(%)

1 86 a' 33b 28¢c  25b 27a 14 be 15¢ 20c  21bc 26b 18 ¢ l4c 17¢ 13 be
2 8la 38b 47b 20D 11b 15b 23bc  20c 17¢ 17b 20 be 21bc  27bc 13 be
3 85a 30b 34bc  Oc 29a 4d 20 ¢ 17¢  25bc  15b l4c 15¢ 23 ¢ 20b
4 84 a 44 ab 3¢ 27b 28 a 6cd 33b 40b 36b  25b 31b 31b 37b 16 be
5 86a  4lab 23¢  17b  17ab 6cd 20 ¢ 13¢  21bc 17b 17¢ 15¢ 19¢ 11¢
6 91a 71a 67a 46a 16ab 25a 60 a 66 a 58a S54a 72a 62a 69 a 79 a
C. V. (%) 6.1 152 159 239 333 32.6 19.9 213 243 279 18.5 21.5 19.3 14.2

"Means followed by the same letter in the column do not differ among themselves by the Tukey’s test at 5% probability.

Table 6. Initial percentages of seed germination (G) and seedling field emergence (E) of niger (Guizotia abyssinica) seeds and
after the accelerated aging (AA) periods by the traditional procedures and with saturated salt solution (NaCl) at the
temperature of 45 °C.

. AA with salt
Traditional AA =) =]
Lot G E 20 g NaCL.100 mL 40 g NaCL.100 mL
24h  48h 72 h 96 h 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h
(%)

1 86 a' 33b 11b 0 0 0 13¢ 14 ¢ 13¢ 0 13 ¢ 17 be 21b 0
2 8l a 38b 18b 0 0 0 25 be 22 bc 19 be 0 21 be 19 be 20b 0
3 85a 30b 19b 0 0 0 22 be 15 be 22 be 0 19 be 16¢ 14b 0
4 84 a 44 ab 22b 0 0 0 29b 28 b 31b 0 27b 32b 24b 0
5 86a 41 ab Oc 0 0 0 13¢ 10¢c 10¢c 0 13¢ 18 be 12b 0
6 91a 71a 64 a 0 0 0 66 a 71a 65a 0 64 a 60 a 62a 0
C.V.(%) 6.1 15.2 354 0 0 0 25.0 234 23.8 0 233 254 26.2 0

"Means followed by the same letter in the column do not differ among themselves by the Tukey’s test at 5% probability.

This indicates that from a certain amount of exposure to
aging treatment the seeds lose vigor, become more sensitive
to stress during germination and subsequently are unable to
promote the damages reparation, losing the ability to germinate
(Rajjou and Debeaujon, 2008; Samarah and Al-Kofahi, 2008).
In studies carried out by Bittencourt and Vieira (2006) and
Mendes et al. (2010), maize (Zea mays L.) and castor (Ricinus

communis L.) seeds germination reduction was observed after
accelerated aging, with increasing temperature decay from 42 to
45 °C, in the first case, and from 41 to 45 °C, in the second one.
The test completion onJatropha curcas (common names include
Barbados nut, purging nut, physic nut, or JCL (abbreviation of
Jatropha curcas Linnaeus)) seeds by Pereira et al. (2012) has
provided layering of the lots only at the temperature of 41 °C,
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being considered limiting the temperatures of 42 and 45 °C,
while for wheat (Triticum aestivum L.) seeds the temperature
of 45 °C was lethal (Maia et al., 2007).

Similar results were obtained by Lehner et al. (2008),
where wheat (Triticum aestivum L.) seeds showed less
sensitivity to accelerated aging in an environment with a
relative humidity of 75% compared to the environment with
100% humidity. Probably, the test period was increased in
the modified procedure due to the lesser degree of decay
experienced by the seeds. Thus, the use of a saturated solution
became important in controlling the aging chamber relative
humidity, reducing the seeds decay, the variation between the
samples water content and the infestation by microorganisms.

There was a significant correlation between the
seedlings emergence and accelerated aging tests conducted

for 24 hours by the traditional method at 41 °C. There was
no correlation (r = 0) with tests conducted at 45 °C for 96
hours in the two salt concentrations, and after 48 hours in
the conventional method (Table 7). The other methods were
significantly correlated (p < 0.05) with seedling emergence,
indicating that they are able to estimate this test, observing
low and negative correlation only in the test conducted by
the traditional method for 72 hours (Table 7).

However, given that the results accuracy was hampered
by the samples water content variation, the traditional
accelerated aging test was not recommended for the
evaluation of the niger seeds physiological quality, even when
it allowed the lots stratification in levels of vigor or correlated
with the seedling emergence test, and testing conducted with
a saturated salt solution can be used as an alternative.

Table 7. Simple Pearson correlation coefficients (r) estimated between accelerated aging tests (AA) and seedling field
emergence in six lots of niger (Guizotia abyssinica) seeds.
. AA with salt
Traditional AA I 0
20 g NaCl.100 mL" 40 g NaCl.100 mL~
24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h
41°C  0.791™ 0.865" -0.426" 0.748™ 0.966™ 0.919" 09117 0.920" 0.975" 0966 0.949" 0.912"
45°C  0.863 0.000  0.000  0.000 0.923”  0.947° 0.908" 0.000 0.943 0972 0.936™ 0.000

(*) Significant at 5% probability by the t-test; (**) Significant at 1% probability by the t-test; (ns) nonsignificant at 5% probability by the t-test and (AA)

accelerated aging.

Among the studies on oil varieties, Braga Junior et
al. (2011) have considered that the accelerated aging test
modified with a saturated solution of 40 g NaCl.100 mL"!
at 40 °C for 48 hours was the most appropriate method
for classification of lots of castor (Ricinus communis L.)
seeds. On the other hand, Nery et al. (2009) have found
that the accelerated aging test at 41 °C for 96 hours and
with saturated solution of NaCl at 41 °C for 72 hours
is effective in evaluating the physiological potential of
forage turnip (Raphanus sativus L.) seeds. As for Amaro
et al. (2014) and Lima et al. (2015), the accelerated aging
test under the condition of 41 °C for 72 hours provides
greater differentiation of vigor among lots of crambe
abyssinica (Crambe abyssinica Hochst) seeds.

Thus, it appears that the methods used to conduct
the test vary with the genotype observing difference in
the behavior of seeds with the temperatures and times of
exposure to the accelerated aging test as well as the use and
the concentration of the saline solution in the same way that
the rate of decay of seeds varies among species and among
lots of seeds of the same species (Kibinza et al., 2011).

Conclusions

The accelerated aging test is efficient to evaluate the
physiological potential of niger seeds, and the method with
20 g NaCl. 100 mL"'is recommended at 41 °C for 24 hours.

The traditional method is not suitable due to providing
variation of water content between the samples, exceeding
what is tolerable.
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