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The presence of dormant seeds makes it difficult to evaluate physiological quality and requires the use
of appropriate methods in order to break seed dormancy. The objective of this study was to evaluate
the effectiveness of different methods to break the dormancy of ryegrass seeds stored under
environment conditions in different periods. Ryegrass seeds, BRS Ponteio cultivar, produced in two
locations were used and evaluated after 60, 90, 120, 150 and 180 days of storage under environment
conditions. Seeds were submitted to the following methods to break dormancy: sowing at 20 to 30°C
without applying any method to break dormancy (control); pre-cooling (5°C) for 3 days + KNO; followed
by sowing at 15 to 25°C; pre-drying (45°C) for 96 h followed by sowing at 20-30°C; immersing the seeds
in sodium hypochlorite (NaClO) at 0.5% for 24 h, followed by drying at 45°C for 6 h and sowing at 15 to
25°C. At 60 days after harvest, the most effective method was immersion of seeds in a NaClO solution
followed by drying at 45°C. From 90 days after harvest, all methods were equally effective to break seed
dormancy, except pre-drying (45°C) for 96 h, which negatively affected the physiological quality of
seeds. There is a difference in the effectiveness of the methods employed to break the dormancy of
ryegrass seeds depending on the type of post-harvest storage.
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INTRODUCTION

Ryegrass (Lolium multiflorum Lam.) has a widespread do Sul (RS) state, where it is used as forage for livestock
occurrence in southern Brazil, especially in Rio Grande and soil cover in agricultural areas during the winter
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period. This forage species can be considered important
for the agricultural context in southern Brazil due to its
growing cycle complementarity with natural pastures,
high nutritional value, ease of establishment and
excellent capacity of natural reseeding (Costa et al.,
2013).

However, Lacerda et al. (2010) suggested that
approximately 80% of Brazilian pasture areas are
degraded. The low germination rate of seeds causes
such problem and may be related to a phenomenon
called dormancy, i.e., seeds do not germinate even when
exposed to favorable environmental conditions. This
phenomenon is one of the main strategies used by plant
species to increase their survival rates and establish
young plants. It thus provides an additional period for its
natural dispersion (Taiz and Zeiger, 2013). The dormancy
mechanism has peculiarities according to species,
making the generalization about its causes complex. It
may occur independently or in combination as in most
grasses (Previero et al., 1998).

However, the presence of dormancy in forage species
seeds is fundamental, allowing them to survive the
unfavorable period of the summer and germinate only in
the fall, when environmental conditions are suitable for
the development of this culture.

As mentioned by Baldi et al. (2012), dormancy often is
not a problem for the users of seeds since they tend to
break naturally between the sowing and the harvesting of
the culture. However, it is a partially problem for seed
production, dormancy soon after harvest makes the
evaluation of the physiological quality and the
implementation of measures related to quality control of
production difficult, which requires appropriate methods
to break the dormancy of seeds. Furthermore, it is known
that, for many forage species, the effectiveness of
methods designed to break dormancy varies depending
on the age of the seeds (Costa et al., 2011) and that the
storage itself is enough to promote dormancy breaking.

In this context, studies on breaking the dormancy of
seeds have been conducted. However, studies are
scarce when it comes to forage species. Popinigis (1985)
indicated several methods to break the dormancy of
grass seeds. Among the main methods, there are rupture
of caryopsis, treatment with potassium nitrate (KNOs3),
exposure to light, use of alternating temperatures, pre-
cooling and treatment with hormones (gibberellin,
cytokinin and ethylene).

The objective of this study was to evaluate the
effectiveness of different methods to break the dormancy
of ryegrass seeds stored under environment conditions in
different periods.

MATERIALS AND METHODS

The experiments were conducted at the Temperate Embrapa Seed
Analysis Laboratory in Capao do Ledo/RS and at the teaching

laboratory of seed analysis "Flavio Rocha" of the Faculty of
Agronomy "Eliseu Maciel" of the Federal University of Pelotas
between January and June 2014. Annual ryegrass seeds (Lolium
multiflorum Lam.), BRS Ponteio cultivar, produced in Pedras
Altas/RS and Capdo do Ledo/RS, were used. Seeds were
collected, processed and stored under non-controlled environment
conditions and evaluated at 60, 90, 120, 150 and 180 days after
harvest. The following methods were used to break the dormancy
of seeds:

Method 1: Sowing at 20 to 30°C without applying any method
intended to break seed dormancy: four replications using 100 seeds
were sown on two sheets of blotting paper moistened with distilled
water in an amount equal to 2.5 times the dry mass and kept under
alternating temperatures of 20 to 30°C. The seeds were evaluated
14 days after the test installation and the percentage of germination
was recorded.

Method 2: Pre-cooling (5°C) for 3 days + KNO; followed by sowing
at 15-25°C: four replications of 100 seeds were sown on two sheets
of blotting paper moistened with a potassium nitrate (KNOs) solution
at 0.2% in an amount equivalent to 2.5 times the dry mass and
stored at 5°C for three days. After this period, seeds were
transferred to a Biochemical Oxygen Demand (BOD) chamber with
alternating temperatures of 15-25°C and a photoperiod of 8 hours.
The percentage of germination was evaluated 14 days after the
installation of the germination test.

Method 3: Pre-drying (45°C) for 96 h followed by sowing at 20-
30°C: the methodology was similar to that described for the Method
1, except that the seeds were subjected to a pre-drying at 45°C for
96 h prior to the installation of the germination test.

Method 4: Immersion of seeds in sodium hypochlorite (NaCIlO) at
0.5% for 24 hours, followed by drying at 45°C for 6 h and sowing at
15-25°C. The methodology was similar to that described for Method
1, with the difference that seeds were soaked in sodium
hypochlorite (NaClO) at 0.5% for 24 h followed by washing in water.
Seeds were dried at 45°C for 6 h.

The experiments were arranged completely randomized design with
four replications in a 5 (storage period) x 4 (treatment) factorial
design. Treatments consisted of a combination of five storage
periods after harvest and four methods for breaking seed
dormancy. The data were transformed into arcsin (x/100)*? and
subjected to analysis of variance. The averages were compared by
Tukey test (p<0.05).

RESULTS AND DISCUSSION

It was observed that, at 60 days after seed harvest, the
most efficient method for breaking seed dormancy was
immersion in sodium hypochlorite (NaClO) at 0.5% for 24
h, followed by drying (45°C) for 6 h and sowing at 15-
25°C (Tables 1 and 2). In this case, seeds produced in
Pedras Altas/RS that have not undergone any method to
break seed dormancy had 49% of germination, which
increased to 69% after the procedure to break seed
dormancy (Table 1). For seeds produced in Capdo do
Ledo/RS, this method increased the germination of seeds
from 87% to 99% (Table 2). Using rice seeds, this
method was also the most efficient after pre-drying at
45°C for 96 h to break seed dormancy of the cultivar
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Table 1. Germination (%) of ryegrass seeds, BRS Ponteio cultivar, produced in Pedras Altas/RS,
subjected to different methods to break seed dormancy at 60, 90, 120, 150 and 180 days after

harvest.

Methods for breaking seed dormancy*

Days after harvest

60 90 120 150 180
Method 1 49° 512 572 48 64°
Method 2 48° 53 59° 60°  57%
Method 3 16° 18" 49° 45° 44°
Method 4 69° 452 49° 48% 54
CV (%) 10.39

* Means followed by the same letter in columns do not differ by Tukey test (p<0.05).

Table 2. Germination (%) of ryegrass seeds, BRS Ponteio cultivar, produced in Capao do Ledo/RS,
subjected to different methods to break seed dormancy at 60, 90, 120, 150 and 180 days after

harvest.

Days after harvest

Methods for breaking seed dormancy*

60 90 120 150 180
Method 1 87 69° 97° 98? 98?
Method 2 71° 722 942 100? 962
Method 3 31° 29° 45° 49° 60°
Method 4 99? 582 72° 78° 76°
CV (%) 14.04

Means followed by the same letter in columns do not differ by Tukey test (p<0.05).

IRGA 425 and the cultivar SCS 114 Andosan (Baldi et al.,
2012). According to these authors, the advantage of this
method is the possibility of using mechanical counters for
the sowing of seeds after the procedure because seeds
are dried. These results are in agreement with those
obtained by Vieira et al. (1994), who studied the effects
on rice seeds by soaking them into a sodium hypochlorite
solution for different periods (24, 36 and 48 h). They
concluded that this method was not effective in breaking
seed dormancy.

Unlike the results found for rice seeds, the pre-drying at
45°C for 96 h (Method 3) was detrimental to the
physiological quality of seeds because it reduced the
germination throughout the entire experiment. It was not
recommended as a method to break the dormancy of
ryegrass seeds. Studies conducted with forage species
reveal that the optimum temperature for germination is
specific for each cultivar and that seeds do not germinate
at temperatures above 45°C (Seepaul et al., 2011).

Importantly, many methods employed to break seed
dormancy immediately after harvest are not completely
effective for several forage seeds, resulting in a high
percentage of dormant seeds after the germination test,
as noted by Eichelberger et al. (2001) for ryegrass seeds
and confirmed by the results obtained in this study. Thus,

after 90 days of storage, although all methods were
equally effective to break seed dormancy (except for pre-
drying at 45°C for 96 h, which damaged the physiological
quality of seeds in all storage periods), it was observed
that the expression of the maximum germination potential
of the seeds was not achieved. It remained even below
the values observed at 60 days after harvest (Tables 1
and 2).

The storage of ryegrass seeds produced in Capéo do
Ledo/RS for 120 days seems to have been enough to
promote a natural break of dormancy since, after this
period, seeds not subjected to any method to break
dormancy showed a 97% germination rate (Table 2). This
period is very close to that observed for natural dormancy
breaking of ryegrass seeds and reported by Costa et al.
(2013). Research shows that, in freshly harvested seeds,
the water ingress in tissues hinders the absorption of
oxygen and that the storage of dry seeds for a certain
time promotes the diffusion of oxygen into the interior,
determining a reduction in the amount of germination
inhibitors and favoring breaking seed dormancy (Duclos
et al., 2013).

From 120 days of storage, the pre-drying of the seeds
(45°C) for 96 h and the immersion in NaClO solution
followed by drying were harmful to the physiological
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quality of seeds produced in Capdo do Le&o/RS. It
reduced the germination to 45 and 72% respectively after
120 days of storage, to 49 and 78% respectively after
150 days of storage, and to 60 and 76% respectively
after 180 days of storage (Table 2). As the physiological
maturation process of ryegrass seeds is uneven, it is
likely that seeds that were already at an advanced stage
at harvest suffered a greater deteriorating stress over the
storage period, being affected by the immersion in NaCIO
(Method 4). Lima et al. (2012) used the immersion of
coffee seeds in an aqueous solution of sodium
hypochlorite at concentrations of 3, 4, and 5% of active
chlorine, resulting in an acceleration of germination.

This behavior has been highlighted by Eichelberger et
al. (2001) for ryegrass seeds subjected to pre-cooling.
The authors state that, because of dormancy, the
germination test conducted soon after harvest may
underestimate the quality of seeds even after the
adoption of pre-cooling as a method to break seed
dormancy. The findings of this study corroborate the data
found by Amaro et al. (2012). They concluded that, upon
evaluating dormancy breaking methods in basil (Ocimum
basilicum L.) and, after seed storage, this same method
may cause stress to the seeds, confusing the results of
the germination test. These results were observed for the
seeds produced in Pedras Altas/RS, whose germination
after 120 days of storage was not affected by any method
intended to break seed dormancy (Table 1).

After 150 and 180 days of storage, the only method
that negatively affected the germination was pre-drying
(45°C) for 96 hours (Table 1). It is known that dormancy
and seed quality in general are greatly affected by
environmental conditions during the process of seed
formation. This may explain the different behavior of
seeds produced in Pedras Altas/RS and Capéo do
Le&o/RS regarding the effectiveness of the methods used
to break seed dormancy and the quality of obtained
seeds.

The officially recommended method to break the
dormancy of ryegrass seeds (pre-cooling at 5°C for 3
days) was not effective in any of the evaluated periods for
seeds produced in the two locations. This resulted in a
germination rate statistically similar to the germination of
seeds that did not undergo any treatment to break seed
dormancy in all situations (Tables 1 and 2).

Conclusions

There is a difference in the effectiveness of the methods
employed to break the dormancy of ryegrass seeds
depending on the type of post-harvest storage. The
immersion in NaClO solution at 0.5% for 24 h followed by
drying (45°C) for 6 h was effective in breaking the
dormancy of seeds stored for up to 88 days after harvest.
The method pre-drying (45°C) for 96 h was detrimental to

the physiological quality of seeds. It was not
recommended as a method to break seed dormancy.
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