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Abstract

Ryegrass (Lolium multiflorum Lam.) is one of the main hibernal forage species in Southern
Brazil. In recent years, the demand for high-quality seeds has increased to ensure the
productivity of herds. Given this, the present study evaluated the quality of ryegrass seeds
obtained from different cropping systems and farming environments. 2,156 samples were
evaluated; 900 were evaluated with seed production process, S1 and S2, not certified seed
from first and second generations, respectively, 305 were evaluated with seed analysis of own
use and 961 were evaluated with tetrazolium analysis. The samples obtained through seed
production process were analyzed in terms of their physical and physiological aspects, while
the own seed and tetrazolium test used were evaluated only in terms of their physiological
attributes, following the methodology described in the Seed Analysis Rules. The data were
subjected to the analysis of descriptive statistics. The percentages of the samples that were
out of the standards were calculated and compared to the meteorological occurrences in the
crop cycles. Seeds in S1 and S2 samples presented lower standard deviations when compared
to seeds for own use and tetrazolium. Among S1 and S2 seed samples, 35.3% were rejected
for physical and physiological variables, 58% for their own use and 48.1% for tetrazolium
were rejected for physiological quality, respectively. High rates of Ryegrass seed samples
with lower than recommended quality standards were observed, which requires investments
in research and production to improve the seed standards used.

Keywords: ryegrass, seed quality, cropping systems, environment
1. Introduction

The Ryegrass (Lolium multiflorum Lam.) is a hibernal forage widely used in Southern Brazil.
It is a species that stands out for its resistance to cold, nutritional quality and potential dry
matter production. In addition to high productivity and nutritional quality, Ryegrass presents
good seed production, natural resorption capacity, resistance to diseases and versatility of
associations with other grasses and legumes (De Conto et al., 2011; Gerdes et al., 2005;
Pedroso et al., 2004).

However, according to the same authors, variations of biotic and abiotic factors can result in
significant changes in forage production and quality. Among the items that make up these
factors, Marchi et al. (2010) and Dos Santos et al. (2014) emphasized the use of low quality
sanitary seed lots, seeds with excessive vegetable residues, soil residues and / or seeds from
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other forage plants and invasive plants that cause negative impacts on forage production and
quality for grazing. According to Schuch et al. (2008), the production of seeds of forage
species often has been carried out by non-specialized producers, who do not observe certain
important agronomic practices to obtain high seeds quality. This leads to variation in the
seeds quality of available forage species, which are often marketed in an irregular way
(Holbig et al., 2011).

The use of seeds with high quality is a fundamental and valuable factor to the establishment
of crops, allowing high yields (Peres, 2010). This is because the quality of the seeds can be
considered as a standard of excellence in certain attributes that will contribute to their better
performance when exposed to adverse conditions (Filho, 2015). For the variables pure seeds,
inert material and other seeds established reliability limits should be used, since the purity
test presents great variability in the information obtained when evaluated in different species
and within the same species and the time of storage in cold rooms (Fortes et al., 2008).
Regarding to that, Carvalho and Nakagawa (2012) point out that as there is evolution of
production techniques, standards must be raised gradually in order to improve the produced
seed quality.

Studies and research that have been carried out involving the seeds quality, there is a finding
that, in most cases, the seeds used in the State of Rio Grande do Sul have quality problems
(Schuch et al., 2008). In part, this fact can be justified by the morphology and size of the seed,
despite the inflorescence of this species is of the distichous type, erect, with 15 to 20 cm in
length, containing about 40 spikelets arranged alternately, protected with straw and
containing 10 to 20 fertile flowers per spike (Balasko et al., 1995). Thus, these characteristics
contribute to increase the degree of impurities in the lot, which makes it difficult to separate
the seeds of Ryegrass and the straw due to their similar weight. Another aspect is the seeds
uneven formation, which produces a large number of empty seeds, without caryopsis, hard to
remove during processing (Brunes et al., 2017).

Beyond, it is relevant to consider that one of the probable causes for the low quality of
Ryegrass seeds is existence of few improved cultivars used by seed producers, who at the
same time they produce their own seeds, they contribute to the existence of seeds of inferior
physical, genetic and sanitary quality (Brunes and Lucio, 2017). Thus, it is important to carry
out a process of producer awareness regarding the production adequacy to minimize the
variation among the seeds of the same lot and the importance of using high seeds quality
(Bernabé& 2017).

Studies conducted in the years 2008 to 2010 concluded that from 50% to 100% of the
Ryegrass samples were below the standard in the purity point (Ohlson, et al., 2011). However,
Ohlson et al. (2008) observed that in 2007, all the annual Ryegrass samples analyzed were
within the standard. It is believed that the greater organization and formalization of the sector
will provide the availability of higher seeds quality. Similar results were obtained by Faria
and Guedes (2017) in a study carried out in Santa Catarina state.

Thus, based on Brunes et al. (2017) and aiming to improve the seeds quality of forage species,
including Ryegrass, it is necessary to comply with the production and commercialization
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legislation, associated to investment in research, especially in the knowledge of agronomic
characters to improve and adopt dynamic and effective quality control in all stages of
production.

The non-use of high seeds quality, in which seeds are characterized by low physical and
varietal purity, low viability and high contamination by weed seeds, makes it difficult to
decide on the crops distribution and implantation of crops difficulties, thus increasing the
risks and costs of production. Therefore, the analysis of representative samples of the lot and
the use of standardized methods and procedures are essential for the determination of seed
quality.

Therefore, the aim of this study was to evaluate the physical and physiological attributes of
Ryegrass seeds produced in southern Brazil.

2. Materials and Methods

The work was performed out based on the analysis of the Ryegrass seed analysis of the
Laboratory of Seed Analysis. 2.156 samples of Ryegrass were studied: 900 of categories S1
and S2 (not certified seed from first and second generations, respectively); 305 own-use seed
samples and 951 samples analyzed by the tetrazolium test (Table 1).The analyzes were
performed in the seed analysis laboratory of the Agronomy course of the Northwest Regional
University of Rio Grande do Sul State.

The analysis was carried out following the methods recommended by the Rules of Seed
Analysis (Brazil, 1992; 2009). The purity analysis aims to determine the percent composition
by weight, the identity of the different seed species and the inert material in the sample and
by inference on the seed lot. The used work sample was 6g, being separated into three
components: Pure Seed, Other Seeds and Inert Material, which were indicated in percentage
by weight of the working sample. Seeds were identified, in addition to pure seeds, in seeds of
other cultivated, wild, noxious and tolerated species. The inert material was identified as
much as possible and, when requested by the applicant, its weight percentage can be
determined, since it is characterized as being: dispersion units which does not contain the
seed; anthecia of the species with the caryopsis smaller than the prescribed minimum size;
pieces of broken or damaged dispersion units equal to or less than half of their original size;
among others, which are described in detail in the RAS (Brazil, 2009).

The determination of other seeds by number was performed in addition to the analysis of
purity. For Ryegrass, the complementary weight of 54g was used, which added to the purity
analysis, totals 60g and only harmful species were identified and tolerated (Brazil, 1992;
2009).

The variables analyzed in the analysis of purity were the percentage of pure seeds, other
seeds and inert material and the number of seeds of other cultivated species, seeds of wild
species and harmful tolerated and prohibited species. The seeds lot to be approved must
present a minimum of 97% of pure seeds, a maximum of 2.5% of other seeds, a maximum of
15 seeds of cultivated species, 15 of wild species, 10 harmful and zero of prohibited noxious
species (Brazil, 2005).
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Table 1. Number of samples of Ryegrass seeds studied from 2007 to 2014

Category 2007 2008 2009 2010 2011 2012 2013 2014 TOTAL
Seeds S1, S2 109 95 123 302 53 80 94 44 900
Owen use 18 14 39 77 47 30 56 24 305

Tetrazolium analysis 137 92 120 358 101 40 59 44 951

TOTAL 264 201 282 737 201 150 209 112 2156

S1, S2 (not certified seed from first and second generations, respectively)

The germination test, in turn, evaluates the seeds physiological attributes. In ryegrass, the
dormancy overcoming test was performed, using the pre-cooling of seven days, at a
temperature of 5 €. Afterwards, four sub-samples of one hundred (100) seeds randomly
picked from the "pure seed" portion of the sample were seeded. They were sown on six sheets
of filter paper, in plastic boxes (gerbox), of size 11.0 x 11.0 x 3.5 cm and placed to germinate
at 20-30 <C. The counts were performed at five and fourteen days after sowing, counting
the percentage of normal seedlings, abnormal seedlings and non-germinated seeds, according
to the Rules for Seed Analysis (Brazil, 1992; 2009).

The tetrazolium analysis also followed the Seed Analysis Rules (Brazil, 1992; 2009). The
seeds were pre-moistened for 18 Hours at 20 <C. The longitudinal section was cut and
subjected to a 0.5% tetrazolium solution. After, it was placed for 5 hours at a temperature of
35<C. The interpretation of the feasibility results was then followed.

The meteorological data collected during the period of Ryegrass cultivation were obtained
from the meteorological station, located in Augusto Pestana, RS, Brazil (28 <26 '30' S; 54 ©
00" 58 " W). The growing soil is classified as Oxisol Distroferric Typical and the climate of
the region matches to CFA (humid subtropical), with the occurrence of hot summers, no
occurrence of prolonged droughts, and cold wet winters, according to Koppen’s
classification.

The results were subjected to descriptive statistical analysis by variable for the years studied
and the discrepant data were identified from the means, standard deviation and coefficients of
variation, using the GENES program (Cruz, 2013). Finally, the results of the physiological
quality were compared with the meteorological occurrences of maximum temperatures and
rainfall occurring during the cycle of the specie cultivation.

3. Results and Discussion

The results of the descriptive statistics; mean, maximum value , minimum value and
standard deviation for the analyzed variables of pure seeds, other seeds, inert material and
number of seeds of cultivated, wild and noxious tolerated species of the seeds samples S1 and
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S1 are found in Table 2. In the studied years, number of seeds of noxious forbidden species
were identified.

The percentage of pure seeds was 97.2%, with a minimum of 18.6% and a maximum of
99.8%. In the years 2008, 2009 and 2014 the annual average was below the minimum; while
in other years the average was higher. Thus, it can be stated that the mean results for purity
were higher than the minimum of 97% for the commercialization of seeds of categories S1
and S2, according to IN number 25, of December 16th, 2005 (Brazil, 2005).

The average percentage of inert material was 2.6%, ranging from zero percent to 34.5%,
while the presence of other seeds presented an average of 0.2%, with a variation from zero to
46.9%. In average terms, in no year there was a disapproval for this character. Compared with
the standard for the species, maximum of 2.5%, the average of other seeds was well below
that established for the species. The presence of other seeds per number obtained an average
of 3.1 seeds per sample. Out of these, 0.9 seeds of cultivated species, 1.7 wild and 0.5
tolerated harmful. The samples presented high variations, from zero to 173 seeds (Table 2).

Ternus et al. (2018) studied lots of annual Ryegrass seeds from the 2013 to 2015 harvests in
the state of Santa Catarina. They found that the average physical purity of seeds remained
below the standard, ranging from 91.9 to 93.7%. However, they observed an evolution in the
results over the years, with the average of pure seed of the lots starting from 91% in the year
2013 to 97% in the year 2016. In 2014 only the average among the lots, in relation to the
number of seeds of other cultivated species, remained within the standards for ryegrass seeds
of the categories S1 and S2. As for the number of wild, harmful and prohibited seeds from
2014 and after the observed values were within the required standards (Ternus et al., 2018).

However, Brunes et al. (2017), analyzing 113 samples of Ryegrass, from the seed analysis
laboratory of the Federal University of Santa Maria (LAS / UFSM), found the lowest average
of pure seeds (92.8%). Thus, they claim that they are of low quality with purity below the
minimum standard of marketing required by the legislation, considering that, of the total,
69% presented values below the minimum standard required by the 97% legislation.

In the same study by Brunes et al. (2017), there was also a high percentage of inert material
(6.3%) and other seeds (1.0%). In addition to presenting the lowest percentage of pure seeds,
the analyzes of Ryegrass seeds presented the highest variability among the evaluated species
for the percentage of pure seeds, inert material and other seeds, with values of the standard
deviation of 6.35, 5.66 and 2.76%, respectively, revealing significant variability of this
species when compared to the others evaluated.
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Table 2. Results of the descriptive statistics (DS), number of samples (N), mean values (>_<)

standard deviation (SD), maximum number (Max), minimum number (Min), pure seeds (%),
inert material (%), other seeds (%), number of other seeds by number, number of cultivated
species seeds, number of wild species, number of tolerated harmful species in ryegrass seeds
S1 and S2 analyzed from 2007 to 2014

Years/seed purity

Variable DS
2007 2008 2009 2010 2011 2012 2013 2014 Mean
N 109 95 123 302 53 80 94 44 -
b 976 963 969 973 98 976 971 964 97.2
Pure seeds
(%) SD 179 48 21 59 16 32 3.7 4.4 4.3
Max 993 998 994 998 994 996 995 98.9 99.8
Min 88.0 83 842 186 874 736 741 729 18.6
Purity decomposition
) i 2.2 34 30 24 20 24 2.8 3.4 2.6
Lr)‘/:)” material on 416 43 20 37 16 32 36 40 17
Max 92 158 150 345 125 262 252 256 345
Min 0.1 20 60 00 50 04 0.5 1.0 0.0
T 0.1 04 01 03 01 00 0.0 0.2 0.2
Other seeds SD 0.3 14 0.3 2.8 0.1 0.1 0.1 0.6 1.7
(%) Max 28 136 09 469 07 04 0.7 3.4 46,9
Min 0.0 00 00 00 00 00 0.0 0.0 0.0
Purity decomposition, other seeds by number
Number of F 5.9 47 38 22 1 2.2 1.7 4.9 3.1
other seeds SD 134 81 58 117 14 53 6.7 8.6 9.6
by number Max 130 39 41 173 5 40 54 40 173
Min 0.0 00 00 00 00 00 0.0 0.0 0.0
i 0.7 1.7 09 11 03 0.2 0.2 1.6 0.9
Cultivated SD 2.3 46 21 107 07 04 1 5.4 6.6
species Max 19 22 12 166 3 2 6 30 166
Min 0.0 00 00 00 00 00 0.0 0.0 0.0
e 3.9 18 22 10 04 12 1.1 2.0 1.7
. ) SD 127 43 49 35 08 18 6.1 2.1 5.8
Wild species
Max 130 23 41 35 3 9 54 10 130
Min 0.0 00 00 00 00 00 0.0 0.0 0.0
i 123 09 07 01 03 038 0.3 1.3 0.5
Tolerated SD 383 22 23 04 06 44 1.4 5.1 2.5
harmful Max 17 15 13 5 2 35 12 28 35
species Min 0.0 00 00 00 00 00 0.0 0.0 0.0

The results of the physiological analyses obtained from the years 2007 to 2014, the categories
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S1 and S2, evaluated by the germination test, are presented in Table 3. The mean number of
normal seedlings in the eight years evaluated was 75.6%. Still, 3.7% of abnormal seedlings
and 20.7% of dead seeds were obtained. The average results were higher than the established
minimum of 70% (Brazil, 2005).

As it can be seen, in 2007 the best percentage of germination was achieved with 80.9% of
normal seedlings and the year with the lowest performance was 72.6% in 2010. The standard
deviation was 17.4, with a maximum 99% and minimum 0.0%.

Regarding to the results of abnormal seedlings, the average of 3.7% of all samples analyzed
in the period was obtained. The standard deviation was 3.8, the mean of the maximum was
31.0% and the mean of the minimum was 0.0%. The year 2009 presented the highest
percentage of abnormal seedlings with 4.8%.

Table 3. Results of the descriptive statistics (DS), number of samples (N), mean (Y),

standard deviation (SD), maximum (Max), minimum (Min) to normal seedlings, abnormal
seedlings and dead seeds in ryegrass seeds S1 and S2 analyzed between 2007 and 2014

Germinated seeds

Variable DS
2007 2008 2009 2010 2011 2012 2013 2014 Mean
N 109 95 123 302 53 80 94 44 -

Normal X 809 774 748 726 794 779 735 76.6 75.6
seedlings SD 120 177 171 199 129 142 167 184 17.4
(%) Max 920 980 950 960 990 97.0 980 95.0 99.0

Min 33.0 210 0.0 180 39.0 420 6.0 6.0 0.0

Abnormal X 2.6 2.6 4.8 4.3 3.6 4.1 25 3.6 3.7

seedlings SD 34 3.6 4.1 3.2 4.8 55 3.3 2.0 3.8
(%) Max 311 140 31 25.0 200 29.0 19.0 8.0 31.0

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

X 165 199 203 232 170 180 240 193 20.7

Dead seeds SD 104 169 16.6 187 8.9 114 154 178 16.1
(%) Max 63.0 720 940 79.0 420 540 87.0 88.0 94.0

Min 5.0 2.0 3.0 2.0 1.0 3.0 1.0 0.0 0.0

The average value of the dead seeds observed in the eight years was 20.7%, with the highest
percentage in 2013 with 24% and the lowest in 2007 with 16.5%. The standard deviation for
dead seeds was 16.1, with maximum of 94.0% and minimum of 0.0%. Table 4 shows the
results from the seed germination analysis for own use. In the eight analyzed years; the average
of normal seedlings was 58.3%, lower than the minimum of 70% (Brazil, 2005). The standard
deviation was 26.2 with a maximum 98.0% and minimum 0.0%. In the years 2007 and 2008,
the average germination results were 74.0% and 70.6%, respectively, above the required
standard. In other years, however, from 2009 to 2014, the averages were below the standards.

Observing the results of abnormal seedlings the average was 4.7%. The standard deviation
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was 5.1, the mean of the maximum 36.0% and the mean of the minimum 0%. The year of
2014 had the highest percentage of abnormal seedlings with 6.6%, while in 2008 the lowest
1.2%. The average number of dead seeds was 36.9%, with the highest value in 2014 with
47.7% and the lowest percentage in 2007 was 24.7%. The standard deviation was 25.1 with
mean maximums of 100% and mean minimums of 1%.

\ MacrOthi“k Journal of Agricultural Studies

When comparing Tables 3 and 4, it can be seen that in the seed samples for own use, the
percentage of normal seedlings decreased significantly, not reaching the minimum
germination stipulated IN 25/2005 (Brazil, 2005).

Table 4. Results of the descriptive statistics (DS), number of samples (N), mean (Y) standard

deviation (SD), maximum (Max), minimum (Min) to normal seedlings, abnormal seedlings
and dead seeds in own use seeds in Ryegrass analyzed between 2007 and 2014

Germination own use seeds

Variable DS
2007 2008 2009 2010 2011 2012 2013 2014 Mean
N 18 14 39 77 47 30 56 24 -
Normal X 740 706 486 554 672 610 574 457 583
seedlings  SD 247 214 263 254 254 221 235 327 26.2
(%) Max 97.0 960 960 920 950 980 97.0 97.0 98.0
Min 11.0 38.0 1.0 0.0 2.0 18.0 3.0 0.0 0.0
Abnormal X 1.3 1.2 6.1 3.8 4.8 4.1 6.5 6.6 4.7
seedlings SD 1.1 0.7 4.9 4.4 5.0 5.5 5.8 6.0 5.1
(%) deX 4.0 2.0 160 360 260 300 230 250 36.0
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X 247 281 453 408 279 349 361 477 369
Dead seeds SD 251 211 248 248 242 221 217 319 251
(%) Max 870 61.0 99.0 1000 980 800 97.0 100.0 100.0

Min 1.0 2.0 3.0 4.0 2.0 1.0 3.0 3.0 1.0

Table 5 shows the viability of the seeds analyzed by the tetrazolium test. The average of
63.4% of viable seeds was verified in 951 analyzed samples. In 2010, there was a greater
demand for this type of analysis, with 358 analyzed samples. However, the mean values of
the analyses were lower in 2010 and 2012, with 57.4% and 57.3%, respectively.

56 http://jas.macrothink.org



ISSN 2166-0379

\\ Macrothi“k Journal of Agricultural Studies
A I“Stitute " 2019, Vol. 7, No. 4

Table 5. Results of the descriptive statistics (DS), number of samples (N), mean (Y) standard

deviation (SD), maximum (max), minimum (Min), to viable seeds through tetrazolium test in
ryegrass analyzed between 2007 and 2014

Viability seeds through tetrazolium test

Variable DS
2007 2008 2009 2010 2011 2012 2013 2014 Mean

N 137 92 120 358 101 40 59 44 -
X 683 751 659 574 650 573 650 653 63.4
Viability (%) SD 259 206 238 274 240 262 275 244 26.2
Max 970 980 960 970 960 950 950 97.0 98.0
Min 2.0 4.0 0.0 0.0 2.0 0.0 5.0 5.0 0.0

This high number of samples versus the obtained average viability in the year can be
explained by the high seed demand that occurred in the year. The average viability of 63.4%
was below the established standards. Only in 2008 the average was higher than the minimum.

According to Grabe (1976), the tetrazolium test was developed to provide quick estimation of
seed viability. Such estimations are useful to facilitate the purchase and handling of seeds,
dormant seed testing lots, preliminary testing on seed control work, evaluating seed lots for
vigor, supplementing germination tests and diagnosing causes of seed deterioration.

Among the analyzed variables, for the categories of seeds S1 and S2, the variable that failed a
higher percentage of analyzes was the germination test, with 17.7% of the samples, Table 6.
Then, the percentage of pure seeds failed 7.4% and germination and purity together failed
6.1%. Out of the total of 900 samples, 318 failed, that is 35.3%. When observing the failure
rate of samples per year of cultivation, it was observed that the highest index 54.5% in 2009.

In seeds for their own use, 58% of the samples were reproved by germination, while in the
analyzed by tetrazolium, 48.1% were rejected for viability.

In Figure 1, the meteorological conditions of maximum temperatures and precipitations
occurring during the period of ryegrass cultivation are presented. It can be observed that the
years of higher temperatures and rainfall precipitations, tend to be the greater problems with
seed germination and viability. Thus, the years 2009, 2010 and 2014 suffered negative
interference, while the years 2007, 2008, 2011 and 2012 were favorable. This is because
intense precipitations during vegetative development favor the leaching and loss of nutrients
and intense rainfall during physiological maturity and harvest adversely affect the
physiological seeds quality (Ped&et al., 2013; Castro et al., 2016).

A high seed quality must have high vigor, high germination and sanitation standards, and a
guarantee of physical and varietal purity. The data obtained in other developed papers with
Ryegrass seeds indicate that different managements can achieve high yields with high seed
quality, but that there are still difficulties in the productive process, such as the control of
fungal diseases, the harvest time / method and drying of seeds (Mello and Silva, 2017).
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Table 6. Information of the samples of ryegrass failed by physical and physiological variables

between 2007 and 2014

%

Variable\ Years 2007 2008 2009 2010 2011 2012 2013 2014  total disap.
Seeds S1e S2
Total samples 109 95 123 302 53 80 93 44 900
Purity (Pur) 11 5 34 11 2 4 67 7.4
Germinatin (Germ) 13 12 18 80 7 9 14 6 159 17.7
Wild (Wil) 1 1 01
Nocious tolerant (Noct) 6 2 8 09
Wil + Noct 1 1 01
Pur + Germ 3 12 11 19 1 1 5 3 55 6.1
Pur + Out + Cult 1 2 3 0.3
Pur + Wil + Germ 1 1 01
Pur + Cult + Germ 3 1 4 04
Pur + Wil + Noct + Germ 1 1 2 02
Pur + Wil 1 3 1 5 06
Pur + Out + Wil 1 1 0.1
Wil + Germ 2 2 4 04
Pur + Out + Cult + Germ 2 1 3 03
Pur + Noct + Germ 2 2 0.2
Pur + Noct 2 2 0.2
Disapproved Pur; Germ 36 36 67 119 8 12 23 17 318 353
Disapproved per year (%) 33.0 379 545 394 151 150 247 386 353
Own use
Total samples 18 14 39 77 47 30 56 24 305
Disapproved Germ 6 6 31 46 20 16 3 17 177 58.0
Disapproved per year (%) 33.3 429 795 59.7 426 533 625 708 58.0
Tetrazolium

Total samples 137 92 120 358 101 40 59 44 951
Disapproved Viability 57 26 58 202 46 24 23 21 457 48.1
Disapproved per year (%) 416 283 483 56.4 455 60.0 39.0 477 48.1

Thus, a constant improvement in the physical quality of ryegrass seeds is required, and
according to Paiva et al. (2008), the demand for seeds of good physical, physiological and
sanitary quality has increased mainly to meet the strict phytosanitary standards imposed by
importing countries, which has motivated competition among the producers contributing to
the improvement of seed quality. So that, during all stages of the seed production process,
measures must be taken to avoid genetic or varietal contamination, and seeds with the desired
characteristics are available to the farmer (Ternus et al., 2018).
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Figure 1. Maximum temperature (<C) and rainfall (mm) occurred during the crop cycle of

Ryegrass, from June to September in the years from 2007 to 2014
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It is noticed that there is a necessity of evolution in the quality improvement of the lots of
ryegrass seeds produced. In this sense, the importance of external quality control through
fiscal activity is evident. These actions, carried out in an organized manner, assure the
farmers access to higher seeds quality, favoring the cultivars performance, reducing
production costs due to the reduction of sowing density, and maximizing the pastures
productivity grown in the Southern Brazil.

4. Conclusion

According to the findings, Ryegrass seeds belonging to categories S1 and S2 showed on
average 97.2% purity and 75.6% germination. However, 35.3% of the samples failed, due to
germination, purity, combination of both, or other analyzed variables. Among the seeds for
own use, 58% of the samples were below standard by the germination test and 48.1% of the
samples by the tetrazolium test. The inert material variable had greater negative interference
in the purity and dead seeds in the germination. The years 2009, 2010 and 2014 were
negatively affected by the environment, while 2007, 2008, 2011 and 2012 were favorable.
Thus, it is concluded that there is a high degree of seeds produced with low physical and
physiological quality standards indicating that there is a need for a continuous process of
research and improvement of production methods to improve the standards produced seeds.
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