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Abstract

The maintenance of creole seeds promotes preservation of agrobiodiversity and family autonomy.
For this reason, seeds quality is essential in the context of creole seeds because directly impacts the
improvement of the production field and, consequently, its continuous existence. The study
evaluated the diversity and the seed quality of creole maize seeds in two harvests in the South-
West of Séo Paulo, Brazil, an important maize production site in Brazil. Seeds from both harvests
(2019 and 2020) were evaluated regarding the physical (physical aspects, one test seed mass, test
of infestation), physiological (water content, germination test, seedling emergence in soil,
emergence speed index and cold test) and health potential (blotter test). Among 20 lots collected,
the seeds were classified into five varieties according to family famers perception. It was observed
a variation in terms of physical, physiological and health quality between the seed lots. The lots
harvested in 2020 had the highest values of size, 1000 seed mass, germination and vigor. The
blotter test identified for both harvests, mainly in 2019, high incidence of Aspergillus sp. and
Penicillium sp., considered as storage fungi. Therefore, the variation in seed quality between the
harvest refers mainly to the characteristics of the storage process performed. More studies on better
strategies for creole maize seed storage are necessary to guarantee seed quality, since low seed
quality is a risk for losing these materials.
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Introduction

The maize (Zea mays) production is mainly employed for animal feed and in the food industry.
Even among the production demands of commercial cultivars of the market of commodities,
because of globalization, creole maize has been maintained by the production and consumption in
family farming, responsible for the preservation, maintenance and propagation of creole seeds
linked to the traditions, histories, culture and feeding (Antonello et al., 2014).

Creole seeds have peculiar characteristics of great importance for the preservation of
biodiversity, maintenance of genetic variability, adaptation to the production conditions, which
gives higher resistance to the occurrence of pathogens and superior tolerance to climatic
variations (Catdo et al., 2013). Furthermore, the maintenance of these materials promotes
farmer autonomy, allowing income generation and reducing production cost, since they have
their own material for sowing.

Seed quality directly impacts the improvement of the production field and, consequently, its
continuous existence. Therefore, the understanding of seed quality becomes crucial both for
productivity improvement (Finch-Savage and Bassel, 2016) and for the maintenance of the
agricultural diversity in the context of family farming. The seed quality concept refers to the
determination of physical, physiological, genetic and health attributes in order to find the best
materials for plant propagation.

The tests for the determination of these attributes are usually performed for seed commercialization
aiming at controlling and standardizing the materials that will be commercialized (Brasil, 2009).
Nevertheless, for creole seeds, the proposal of quality evaluation does not refer to the
commercialization potential, but to guaranteeing seeds able to generate high percentage of
seedlings, promoting an appropriate stand and assuring high productivities. The physical quality
refers to the integrity of seeds and seed lots, considering the physical purity and physical damages
caused at different production stages (De Medeiros et al., 2019).

The physiological quality, which includes attributes related to germination and vigor, demonstrates
which seeds present viability and potential to generate seedlings in a faster and more uniform way
even in adverse field conditions (Han et al., 2014). The health potential is related to the presence
or absence of field and storage pathogens (Santos et al., 2014). Thus, the quality tests provide
information to assist in lot differentiation and in the decision-making of the family farmers, such
as which are the best storage strategies (Da Silva et al., 2019). Therefore, it is possible to guarantee
a better quality control of these materials used by family farmers.

The South-West region of S&o Paulo in Brazil was chosen as the place for acquisition and analysis
of the creole maize seeds, since it has agricultural visibility and strong presence of the family
agriculture, which constitutes the scenario of creole maize seeds. This culture is highlighted by the
economic, historic, cultural bias and is considered an indemnity icon because of the intimate
relationship presented by the inhabitants of the region (Fachini and Mariuzzo, 2019). Therefore,
this research aimed evaluate the diversity of creole maize seed production in the South-West of
Sé&o Paulo, Brazil, and evaluating their physical, physiological and health quality.
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Materials and methods

The creole maize seeds collected for this study were from family farmers properties of the South-
West of Sdo Paulo, Brasil, in the municipalities related to the project ‘Roteiro do Milho’ (Fachini
and Mariuzzo, 2019), namely Capdo Bonito, Guapiara, Itapeva, Ribeirdo Branco and Ribeirdo
Grande. For the harvest of 2019, the lots were stored differently for each farmer, except lot APA
2, whose seeds were collected directly from the field. For the harvest of 2020, the analysis was
performed immediately after harvest, without storage. The access to the materials was authorized
by SISBIO (n° 70283-1) and had prior consent, signed by all farmers participating in this research,
(CAAE n° 22150919.7.0000.5504) which contribute with some essential information as variety
classification and storage conditions for each lot.

After the materials were collected, the lots were placed in plastic packaging and the seeds were
maintained under laboratory condition, without control of temperature and relative humidity of the
air, for approximately two weeks. Before the analyses, the seeds were photographed to obtain
information regarding the physical characterization, with evaluation of color, size and shape. Seed
size was determined by a scale of checkerboard pattern, with dimensions of 0.5 centimeter on a
blue paper. After conditioning they were evaluated regarding the physical, physiological and health
potential by the tests described below.

One thousand seed mass: performed in four repetitions of 100 seeds per lot, in which the seeds
were weighed on an analytical scale of four decimal digits (0.0001g), with the results extrapolated
to one thousand seeds, adjusting the water content to 13% (Brasil, 2009).

Test of infestation: four repetitions of 25 seeds per sample were soaked in a paper substrate
moistened with water at the proportion of 2.5 times the paper mass, for 3 h, in a controlled
environment of BOD at 25 °C. Each seed was cut, and which presented tunnels or larvae were
considered infested (Brasil, 2009).

Water content: it was conducted in a oven at 105 3 °C for 24 h (Brasil, 2009).

Germination and first count of germination: four repetitions of 50 seeds were distributed in two
paper sheets of the germitest type, moistened with water in a volume equivalent to 2.5 times the
paper dry mass, and subsequently they were covered with an additional sheet for the manufacture
of the rolls. The rolls were maintained in germination chamber, of the BOD type, at the temperature
of 25 °C and photoperiod of 8 h for seven days. The counts of normal seedlings were performed
on the fourth day, determining the first germination count, and on the seventh day, to determine
the total germination (Brasil, 2009).

Seedling emergence in soil: the soil was sieved and stored in plastic boxes (40x22x7 c¢m) and
moistened with 60% of the water retention capacity. The test was conducted considering four
repetitions with 50 seeds for each lot, which were sown at 1 cm of depth, maintained in open
environment, without control of temperature and relative humidity of the air, for 14 days,
computing the percentage of emerged seedlings.
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Emergence speed index-ESI: it was performed together with the test of seedling emergence in soil,
computing the number of emerged seedlings for each of the lots in the period of 14 interspersed
days. The index was calculated by the formula proposed by Maguire (1962), considered as the ratio
between the number of emerged seedlings each day on the day of evaluation. ESI= E1 /N1 + E2
IN2 + E3/N3 + ...+ En /Nn. Where: E1, E2, E3, ..., En = number of seedlings emerged on the day
of observation and N1, N2, N3, ..., Nn = number of days after sowing.

Cold test in roll with soil: performed with four repetitions of 50 seeds for each lot in which the
seeds were placed in a paper roll of the germitest type, composed of three sheets and moistened
with a water volume equivalent to 2.5 times its dry mass, adding a volume of 0.2 L roll™* of sieved
soil. The rolls were initially maintained in cold chamber at the temperature of 10 °C for a period of
seven days. After this period, the rolls were transferred to a germination chamber, of the BOD type,
at 25 °C with photoperiod of 8 h for additional seven days (De Almeida Silva et al., 2008). After
this period, the rolls were evaluated, computing the percentage of normal seedlings.

Blotter test: to analysis the health potential, the test was performed in four repetitions of 25 seeds
for each lot. The seeds were maintained on two sheets of blotting paper, moistened with distilled
water, for a period of seven days in a controlled environment in BOD at 20 +2 °C and photoperiod
of 8 h. After seven days, under enough luminosity for the observations of the fractional
components, with the help of magnifying glasses with resolution of 10 to 40x, the seeds were
examined and computed regarding the presence of typical signs of the main phytopathogenic fungi
linked to the maize seeds (Brasil, 2009).

Statistical analysis

The experiment was conducted in a completely randomized design considering the isolated analysis
for each of the harvests (2019 and 2020). The data were analyzed by analysis of variance (Anova)
and when there was significant effect, the means were compared by the Tukey’s test at 5% of
probability.

Results and discussion

Among these materials produced (15 lots from 2019 and 5 lots from 2020), the seeds were
classified by the producers into five varieties, namely: yellow with white straw (ex: Figure 1 PED),
yellow with purple straw (ex: Figure 1 LED 1), red with purple straw (ex: Figure 1 IVO 2), striped
with brown straw (ex: Figure 1 IVO 1) and colored, with the variety yellow with purple straw being
produced by the highest number of farmers (eight farmers).

It is important to highlight that the collection of the seed lots for the physical, physiological
and sanitary assessments was not limited to only one variety. Some farmers, such as for
instance; LED provided five seed lots considered by him as the same variety (yellow with
purple straw). What differs these lots are conditions such as period and place of sowing and
period of harvest and way of storages. In general, the seeds presented uniform sizes varying
between rounded and flat shapes, of yellow, orange, red color, or striped in red and yellow and
with shiny aspect (Figures 1 and 2).
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Figure 1. Physical characterization of creole maize seeds produced by family farmers in South-West
of S&o Paulo in the 2019 crop. A square of squared paper measures 0.5 x 0.5 cm.

Figure 2. Physical characterization of creole maize seeds produced by family farmers in South-West
of S&o Paulo in the 2020 crop. A square of squared paper measures 0.5 x 0.5 cm.

The mean seed size varied between 0-15 mm in length and 6-10 mm in width, and in the harvest
of 2019 all LED lots were composed of the biggest seeds and those from PED were considered
with the smallest dimension (Figure 1). Regarding the harvest of 2020, the seeds from lots of APA
3 and DAR were identified as the biggest (Figure 2). The seed size and mass are influenced by
several cellular processes, including genetic and environmental factors (Zhang et al., 2016).

Usually, for the commercialization of maize seeds, there is a classification during processing
regarding shape and size to standardize and facilitate sowing. For the family farmers, it was
reported that, before storage, the seeds in the middle of the ear are separated, thus selecting the flat
and the biggest ones to sowing.
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The water content of the seeds influences directly in the aspects related to storage and physiological
and sanitary quality. In the harvest of 2019, before stored, the seeds were dried with lower water
contents, varied between 10.6 and 18.2 and in the harvest of 2020, they varied between 15.7 and
21.4 (Table 1).

Table 1. Water content (WC), one thousand seed mass (TM) and seed infestation (SF) of creole
seed lots of corn from South-West of S&o Paulo in the 2019 and 2020 harvests. Cells with
(-) indicate test not performed due to unavailability of seed.

Lot WC (%) ™ () SF (%)
Harvest 2019
APA 1 10.6 394.18 bc” -
APA 2 13.4 351.32 de 6 cde
CAR1 18.2 407.7 a 33a
CiD1 11.1 392.31 bc Oe
IVO 1 15 357.37cd 3 cde
IVO 2 15.6 381b 11 bc
IVO 3 14.5 372.35 bc 11 bc
LED 1 18.3 368.26 b 16 b
LED 3 14 376.41 bc 2 de
LED 4 - 348.35e 10 bed
LED 5 16.3 366.76 bc 4 cde
LED 6 15.7 365.21 bc le
MAR 1 - 425.48 a -
NIV 1 - 353.65 de -
PED 1 13.1 - le
CV (%) - 2.21 48.32
Harvest 2020
APA 3 18.2 40257 b Oc
CAR 2 21.4 438.84 a Oc
DAR 1 15.7 387.4¢c 1b
FAB 1 20.5 317.79d 2a
NIV 2 20.6 282.51¢e 1b
CV (%) - 3.26 1.32

= averages followed by the same letter in each harvest, for each test, do not differ by Tukey’s test in 5% probability;
VC= variation coefficient.

The maize seed, considered orthodox, presents higher tolerance to desiccation with limit of water
content between 5 and 15%, which allows its germination after dry storage in the long term
(Waterworth et al., 2015). Therefore, lower water contents are recommended to assure the seed lot
quality for a longer period. For maize seeds, water contents considered ideal during storage vary
between 7 and 11%. The harvest of 2020 obtained higher water contents than those recommended,
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a mean of 13%. Nonetheless, this has not become a problem, since the analysis occurred after the
harvest, without storage, a step in which the seeds with high water content increase their
deterioration process.

The results of one thousand seed mass - TM (Table 1) demonstrated great variability of the
materials with distinct origins. Lots of CAR 1 and MAR 1, of the harvest of 2019, obtained the
highest values relative to the mass of 1 000 seeds, whereas lots APA 2, LED 4 and NIV 1 are
those with lowest mass. For the seeds from the harvest of 2020, which were not dried before
being evaluated, high values of TM were observed for lots of CAR 2 and APA 3. There was no
direct relationship of this variable with the variety or color of the creole maize seed produced.
The difference on TM is probably due to a genetic characteristic and to the production system of
each material.

It was possible to verify high values of infestation in the harvest of 2019. Infestation is evaluated
by the presence of damages, such as tunnels, or insects’ larvae and adults in the seeds, which may
appear mainly during storage. The adult insect observed during the test was the maize weevil,
Sitophilus zeamais Motschulsky, 1855 (Coleoptera: Curculionidae).

According to Tefera et al. (2016), pests such as larger grain borer and maize weevil can cause
between 14 and 36% of maize grain loss. In the harvest of 2020, the percentage of infestation
was low, with lot FAB presenting the highest percentage of infestation with only 2%, followed
by lots of DAR and NIV 2, both with 1%. The lowest values are related to the evaluation of the
seeds immediately after harvest, evidencing that the problem of infestation occurs mainly in the
storage period.

The highest germination percentages, in the harvest of 2019, occurred in lots of APA 2 and PED,
both above 90% (Table 2). Although these two lots have the similarity of being classified as yellow
creole maize with white straw, APA 2 did not undergo storage and PED is different from the others,
since its storage was performed using polyethylene terephthalate (PET) packaging and refrigeration
in fridge (temperature close to 10 °C). The understanding of the main characteristics of the storage
IS mandatory for the preservation, with the water content of the seeds, temperature and relative
humidity of the storage environment as the key factors for the maintenance of the physiological
potential until the use of the seeds (Da Silva et al., 2019).

Lots of IVO 1, IVO 3 and LED 4 had intermediary values for germination, varying between 70
and 80%, and presenting common storage, sometimes in plastic gallons of 5L and other times, in
plastic boxes with straw and ear. Low germination occurred in lots of APA 1, CID 1, MAR 1 and
NIV 1, all in inappropriate storage conditions, such as in cardboard box (CID 1 and MAR 1), in
the period of approximately six months at room temperature or in polyethylene plastic bags at
room temperature (NIV 1). If the storage conditions after harvest are not appropriate, this results
in a lower germination rate (Wang et al., 2020), which was observed for most of the lots from
the harvest of 2019.

Considering the vigor tests, for the harvest of 2019, it was verified that all certified the superiority

of lots of APA 2 and PED (Table 2). For the first count of germination, only IVO 1 was classified
as presenting intermediary vigor, immediately after the group with the best quality (APA 2 and
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PED). Lots of IVO 2, IVO 3, LED 3 and LED 4 were ranked right after, being considered of
intermediary quality. The test of emergence for the harvest of 2019 demonstrated the behavior of
the lots similar to that observed in germination, with the highest values in APA 2 (73.1%), IVO 3
(73.1%) and PED (66.5%). In the others, emergence was smaller, reaching zero in variety CID. It
is worth highlighting that MAR 1 and NIV 1 were not evaluated because of the lack of seeds
available. The fast and uniform germination, and seedling emergence, can guarantee high and
stable production of the production fields (Li et al., 2016).

Table 2. Germination (G), first count of germination (FG), emergence of seedlings (ES),
emergence speed index (ESI) and cold test (CT) of lots of Creole maize seeds from
South-West of S&o Paulo in the 2019 and 2020 harvests. Cells with (-) indicate a test not
performed due to the unavailability of seeds.

Lot G (%) FG (%) ES (%) ESI CT(%)
Harvest 2019
APA 1 24fF° 0g - - -
APA 2 98.5a 83 ab 73.1a 12.33 ab 93.8a
CAR1 59 d 30 de 56.9 abc 4.62 cd 26 cd
CID1 of 0g Oe od Oe
IVO 1 80.5b 74 b 47.5 bed 7.69 cd 59.5b
IVO 2 62 cd 50.5¢ 53.1abcd  8.44 bcd 55b
IVO 3 745hb 61c 73.1a 12.68 ab 62.5b
LED 1 36 e 325d 39.4 cd 5.19 cd 33¢c
LED 3 57 d 56 c 44.4 bed 7.77 cd -
LED 4 70 bc 545¢ 48.8abcd  8.38 bcd 18.8 cd
LED 5 3He 8 fg 30.6d 52cd 21.5cd
LED 6 345¢e 19 ef 38.8 cd 5.71 cd 185d
MAR 1 of 0g - - -
NIV 1 of 0g - - -
PED 93a 86.5a 66.5 ab 12.81 a 88.5a
CV (%) 9.11 12.22 21.16 46.71 14.74
Harvest 2020
APA 3 90.5a 66.5 a 100 a 13.87 a 935a
CAR 2 98 a 69.5a 100 a 12.76 ab 100 a
DAR 1 88 a 51a 100 a 10.93 ¢ 98.5a
FAB 1 96 a 515a 100 a 12.07 bc 975a
NIV 2 84 a 59.5a 100 a 11.57 bc 96.5a
CV (%) 23.67 21.99 0 571 3.64

"= averages followed by the same letter in each harvest, for each test, do not differ by Tukey’s test in 5%
probability.
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In the evaluation of the emergence speed index (EIP), for the harvest of 2019, the emphasis was
for lots PED, APA 2 and IVO 3 (Table 3), demonstrating the seeds have higher speed in relation
to the emergence of their seedlings, indicating higher vigor (Mavi et al., 2010). In the others, the
values were significantly inferior, reaching zero again, for CID 1, in which there was no emergence.
Germination and seedling emergence are two independent and vulnerable stages in the life cycle
of a plant, determined by both seed quality and the genetic variation and environmental factors

(Zhang et al., 2019).

Table 3. Incidence of Acremonium sp., Fusarium sp., Aspergillus sp. and Penicillium sp. fungi in
lots of creole maize seeds from South-West of Sdo Paulo in the 2019 and 2020 harvests.

Code Acremonium sp. Fusarium sp. Aspergillus sp.  Penicillium sp.
Harvest 2019
APA 1 7 bc” 13 cde 31c 100 a
APA 2 4 bc Oe of 74 b
CAR 1 12 ab Oe 40 c 57c¢c
CID 2 bc 5de 12 de 100 a
IVO 1 2 bc 28 cd 57b 97 a
IVO 2 1bc 28 cd 79a 93 ab
IVO 3 5bc 3e of 98 a
LED 1 17 a 54 ab 2 ef 98 a
LED 3 4 bc 14 cde of 98 a
LED 4 5bc 23 cde 5 ef 91 ab
LED 5 8b 47 be 5 ef 89 ab
LED 6 7 bc 58 ab of 88 ab
MAR 8b 47 be 5ef 89 ab
NIV 1 Oc 64 a 18d 100 a
PED 1bc 3e 65 b 67 b
CV (%) 61.83 29.78 23.37 126.91
Harvest 2020
APA 3 Ob Oc 1b 81 ab
CAR 2 Ob Oc 2b 61c
DAR 0b 2b 1b 9 a
FAB 4a 13 a 40 a 71 bc
NIV 2 3a 4b 3b 72 bc
CV (%) 40.32 22.78 76.21 12.39

= averages followed by the same letter in each harvest, for each fungus, do not differ by Tukey's test in 5% probability.

Using the cold test (Table 2) it was possible to observe, in the harvest of 2019, higher percentages
for lots of APA 2 (93.8%) and PED (88.5%). The other lots stayed below with 62.5%. The cold
test is part of the most used parameters in relation to the vigor of the maize seeds (Gu et al., 2017).
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Seeds of high vigor have obvious advantages in terms of germination and seedling emergence,
even under field stress conditions (Zhang et al., 2019). It can be understood that the most vigorous
lots are more able to withstand adverse conditions in the field, such as water stress or low
temperatures.

Observing the data on germination and vigor together, in the harvest of 2019, the studied lots can
be grouped into superior (APA 2, PED, IVO 1), intermediary (IVO 1, IVO 2, IVO 3, LED 3, LED
4) and inferior (APA1, CID 1, LED1, LED 5, LED 6, MAR 1, NIV 1) regarding the physiological
potential. It is possible to highlight that the superior lots presented common aspects in some
essential factors to obtain better results. The similar storage conditions, such as the use of
polyethylene (PET) material and a lower index of infestation are examples of this.

For the harvest of 2020, all lots evaluated were classified as presenting high physiological potential,
with germination above 84%, seedling emergence of 100% and result of the cold test above 93%
(Table 2). Only the emergence speed index allowed a ranking among the lots; nonetheless, since
vigor must be assessed considering a set of tests, and not an isolated result (Marcos Filho, 2015),
this ranking was not considered. In this harvest, the high physiological potential of the materials is
related to the absence of storage. This indicates that the field conditions in which the seeds were
produced are appropriate and favorable to produce seeds with quality. Therefore, the storage
conditions can be indicated as being the priority factor in the reduction of the physiological
potential in creole maize seeds in the South-West of Sao Paulo.

In the Blotter test (Table 3), the incidence of fungi from the field (Acremonium sp. and Fusarium
sp.) and storage (Aspergillus sp. and Penicillium sp.) was verified with the storage fungi observed
in higher amount. A similar behavior was observed by Ferreira et al. (2013), who worked with
maize seeds and concluded that the field fungi associated with the seeds decreased during the
storage period, whereas the storage fungi increased.

The fungi associated to the seeds can promote a drop in the physiological quality and a little
uniform emergence, which leads to partial or total loss in productivity (Parsa et al., 2016).
Stefanello et al. (2015) also identified reduction of the physiological quality of storage creole maize
seeds due the deterioration caused by Aspergillus sp., Penicillium sp. and Fusarium sp.

In the harvest of 2019, lot LED 1 presented the highest percentage of the presence of the fungus
Acremonium sp., with 17%, followed by lots LED 5 and MAR with 8%, and APA 1 and LED 6
with 7%. The plants attacked by A. strictum have their development paralyzed and the damages
cause symptoms of root rot in the plants (Goswami et al., 2008).

The highest occurrence of Fusarium sp. was observed in lots NIV 1 (64%), LED 6 (58%) and LED
1 (54%). The other lots had inferior values, reaching close to zero for APA 3. This fungus is
associated with maize in most of the stages of the growth cycle of this plant, it is a parasite,
saprophyte, and causes severe rot in the plant stem (Lanubile et al., 2014). The detection of
phytopathogenic fungi in seeds is very important, since they can cause reduction in germination
and initial development of seedlings, besides providing an efficient propagation of disease to other
cultures.
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Aspergillus sp. and Penicillium sp., are considered storage fungi and cause the rot of grains and
maize seeds, and they promote the loss of the germination power and the root of the mass of seeds
because of the rise in the breathing rate. For Aspergillus sp., the highest occurrence was observed
in lots of IVO 2 (79%), PED with (65%) and 1VO 1 with (57%) (Table 3).

The highest percentage of occurrence among all fungi was verified for Penicillium sp., with 100%
in lots of APA 1, CID 1 and NIV 1, and the smallest percentage was of (67%) of lot PED. These
values suggest that the high percentage of the presence of storage fungi are caused by favorable
conditions of humidity, temperature at which the seeds are maintained right after the harvest and
during storage.

In the harvest of 2020, lot FAB presented the highest percentage of the presence of the fungus
Acremonium sp., with 4%, followed by lot NIV 2 with 3% and the other lots had values in zero
(Table 3). The highest occurrence of Fusarium sp. was observed in lots FAB (13%), NIV 2 with
(4%) and DAR with (2%). The other lots, APA 3 and CAR 2, had values in zero. For Aspergillus
sp., the highest occurrence was observed in lot FAB (40%), followed by NIV 2 with (3%), CAR 2
with (2%), APA 3 and DAR, both with (1%). The highest percentage of occurrence of all fungi
was verified again for Penicillium sp., in lots of DAR with (94%), APA 3 with (81%), NIV 2 with
(72%) and FAB with (71%).

It is possible to verify that the field fungi had the lowest occurrence, which evidences the good
quality of the seed derived from the field, such as the result observed in APA 2 from the harvest
of 2019. Conversely, the storage conditions are the main interferences in the low quality of the
seeds, since the seeds from harvest 2020 were collected directly from the field, did not undergo
the storage process, and obtained a high index of storage fungi from this step. According to
Khosravi et al. (2007), fungi are one of the main causes of deterioration and loss of quality in
maize seeds, together with the attack of insects. Since storage conditions are directly related to
the incidence of fungi and to the physiological quality of the seeds, it is extremely important to
intervene to guarantee the maintenance of quality seeds and originate fields to produce seeds
with quality. This is possible, given the performance of lot PED, in which the farmer
accomplished a better management of the creole seeds during storage, obtaining superior results
in the tests in relation to the other materials analyzed.

Therefore, a quality material, regardless of the purpose of use of the creole maize, is essential in
several aspects that are vital to agriculture, such as the maintenance of biodiversity, increase in
productivity and acquisition of sanity in production fields. It is evident that the use of creole seeds
is also coupled with lower production costs, which becomes a great alternative to enable the
acquisition of inputs, promote agricultural and cultural heritage, generate income, promote food
safety, besides contributing to the Brazilian genetic heritage. Thus, the guarantee of the quality if
these creole seeds enhances the agricultural management and promotes the required autonomy for
family agriculture in the South-West of S&o Paulo.
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Conclusions

The creole maize seeds in the South-West of Sdo Paulo present variation in terms of the physical,
physiological, and sanitary quality, and this variation refers mainly to the characteristics of the
storage process performed. It is necessary to deepen studies that aim at better storage techniques to
maintain seed quality, in addition to promoting activities of rural extension that raise awareness on
the farmers regarding seed quality. The implement of strategies of specialized technical assistance
for creole materials will leverage the strengthening of family farmers related to the traditional
systems and will trigger a better rural development of the South-West region of Séo Paulo.

The risk for losing creole maize seeds occurs because of factors such as low seed quality,
contamination of the materials by fungi and attacks of insects. The lot that approached the best
storage conditions was the one stored in hermetic packages (PET bottles) and in a condition of low
temperature, which might ensure the continuous existence of the creole maize seeds of the South-
West of S&o Paulo.
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