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Abstract

Biometric analysis is of great importance for the evaluation of the characteristics of the seeds, being used to predict
the physiological aspect. In this context, the objective was to study the biometry of seeds of cowpea bean varieties
cultivated by family farmers in the Brazilian Northeast. The work was carried out from April to July 2018,
consisting of the harvesting of cowpea bean seeds in the agroecological production area, of the region of Apodi,
Northeast Brazil. A completely randomized design with six treatments (owl, canapum, lizdo, always green, cow’s
rib plus cultivar BRS potiguar) and six replicates of 100 seeds was used. A completely randomized design with six
treatments and six replicates of 100 seeds was used. The evaluated characteristics were: length and width of seeds,
expressed in mm; length/width ratio of seeds, expressed in mm; weight of one hundred seeds, expressed in g;
weight of one thousand seeds, expressed in grams and quantity of seeds per kg, expressed in units kg™'. There was
a statistical difference between the varieties of cowpea for the biometric characteristics studied. The cowpea
variety was statistically superior to the others, for the characteristics, seed length (11.37 mm), length (2.14 mm)
length ratio, weight of one hundred seeds (31.16 g) and weight of one thousand seeds (312.46 g). The BRS
potiguar variety was statistically superior to the characteristic number of seeds per kilo (5099.16 units kg™).
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1. Introduction

Cowpea (Vigna unguiculata (L.) Walp.) is a staple in the Brazilian diet. It is of great importance, because it is an
affordable source of proteins, with a high energy value. In low-income populations, it exerts a social function to
meet the nutritional needs of this part of the population (Locatelli et al., 2014).

It has center of origin the African continent, being introduced in Brazil in the middle of century XVI, in the state
of Bahia, expanding to the other regions of the country (Embrapa Meio-Norte, 2018).

In the Rio Grande do Norte, Northeast of Brazil, the average productivity is 171 kg ha” (CONAB, 2016), low
values due to the edaphoclimatic conditions of the region (Almeida, 2016).

The use of seeds of high physiological quality is a factor of relevance, since these are contained innovations and
technological advances, which adds value to the product transferred to the farmer, representing strong economic
gains to the agricultural sector (Brazil, 2011).

In this context, the study of seed biometry is of paramount importance for the determination of physiological
quality, being used in the multiplication of different plant species (Alves et al., 2005). According to Marcos Filho
(2005), the seed has attributes of great importance as biological organism and agricultural input. It leads the
genetic characteristics determining the performance of the cultivar, being responsible for establishing the desired
stand, providing the basis for profitable production (Marcos Filho, 2005).
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Seed is the main input in agricultural crop production systems, its physiological quality being the main factor
responsible for the stand and the vigor of the plants in the field, through the knowledge of the weight and
morphological patterns of the seeds it is possible to a strategy to maximize the standardization of emergence of
the seedlings, providing greater productivity in the crops (Carvalho & Nakagawa, 2000).

Given the importance of studying biometric traits as a way of differentiating native varieties of cowpea, in
relation to the physical aspects of the seed, the objective was to study the biometry of seeds of cowpea bean
varieties cultivated in the Brazilian Northeast.

2. Materials and Methods
2.1 Study Area

The work was carried out from April to July 2018, consisting of the harvesting of cowpea bean seeds in the
agroecological production area, of the region of Apodi, Northeast Brazil.

Samples of the five varieties of cowpea (owl, canapun, lizdo, always green and cow rib) were collected at the
agroecological farm of Mr. Golinha, Apodi region, Brazil, in June 2018, in soil classified as cambisol (Empraba,
2006).

Soil samples were collected to a 0-20 cm in the agroecological farm with bean production, being layer and then
sent to be processed and analyzed in the UFERSA Water, Soil and Plant Analysis Laboratory, providing the
following results: pH (water 1:2.5) = 8.00; exchangeable cations Ca = 47.6 cmolc/dm’; Mg = 10.9 cmolc/dm’; K =
75.9 mg/dm*; Na = 36.1 mg/dm’; P (Mehlich) = 13.5 mg/dm?; organic matter = 6.4 g/kg and N = 1.26 g/kg.

The commercial seed sample (cultivar BRS Potiguar) was purchased by EMATER-Technical Assistance and Rural
Extension Company of Rio Grande do Norte in April 2018, referring to the harvest of 2017.

According to Kottek et al. (2006) and the classification of K&ppen, the local climate is BSwh’, dry and very hot,
the dry season being normally from June to January, and a rainy season being from February to May. The
average annual rainfall is 673.9 mm and the average relative humidity is 68.9%.

2.2 Statistical Delineation and Treatments

A completely randomized design (DIC) with six treatments and six replicates of one hundred seeds was used. The
treatments consisted of five creole varieties of cowpea (owl, canapum, lizdo, always green and cow’s rib plus
cultivar BRS potiguar).

The biometric analysis was carried out at Department of Agronomic and Forestry Sciences, Federal Rural
Semi-Arid University (UFERSA), being evaluated the following characteristics: length and width of seed
(performed with samples of one hundred seeds per replicate, using a digital caliper, expressed in mm);
length/width ratio (performed by the quotient of the length by width); weight of one hundred seeds (Obtained by
counting 100 units of dry grains weighed in a precision balance of 0.01 g, expressed in grams); weight of one
thousand seeds (carried out with eight subsamples of 100 seeds which had their dry biomass weighed in a scale
with 0.001 g precision, being the results expressed in grams (Brazil, 2011) and seed quantity per kg , the number of
seeds per kilogram was determined).

Analyses of variance were conducted for the evaluated characteristics using the ESTAT software (Kronka &
Banzato, 1995). Tukey’s test at (p < 0.05) probability was used for comparisons between cowpea cultivars.

3. Results and Discussion

It was observed a statistical difference at the level of P < 0.01 of probability for the characteristics seed length, seed
width, seed length and width ratio, weight of one hundred seeds, weight of one thousand seeds and seed quantity
per kilo for varieties cowpea (owl, canapum, lizdo, always green, cow rib and the commercial cultivar BRS
potiguar) (Table 1).
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Table 1. Values of F of analysis of variance (ANAVA) for seed length, expressed in mm (SL); seed width,
expressed in mm (SW); length and width of seed ratio, expressed in mm (LW); weight of one hundred seeds,
expressed in g (WS); weight of one thousand seeds, expressed in g (W100S) and number of seeds per kilogram,
expressed in unit kg™ (SK) of five varieties of Creole seeds plus BRS cultivar of cowpea cultivated in Northeastern
Brazil

Causes of variation (6\Y SL SW LW WS W100S SK
Varieties 5 326.6" 652.8" 801.6™ 41.03™ 40.17" 46.04"
Residue 30 - - - - - -

CV (%) - 1.48 1.10 1.64 5.58 5.67 5.97
Average Overall - 9.5 3.9 1.6 26.2 262.0 3904.6
Total 35 - - - - - -

Note. **: P<0.01.

For the characteristic seed length, the evergreen and lizéo varieties do not differ from each other, since the owl,
canapum, cow rib and the commercial cultivar BRS potiguar differ from each other at p < 0.05 of the varieties
always green and lizdo. The Creole cow rib variety was statistically superior to all varieties, with an average length
of 11.37 mm (Table 2).

In study by Nascimento et al. (2012) with cowpea seeds, presented seed length with variations from 5.72 to 11.16
mm, with a mean of 7.69 mm. Data close to the average found in this study, being of 9.5 mm.

In the characteristic seed width, statistically, all varieties differ from each other. The values found ranged from 4.98
mm for the commercial cultivar BRS potiguar, being the lowest value, and 6.89 mm for the canapum variety, being
the highest value. With this performance the Creole canapum variety stands out over the others when it comes to
the characteristic width (Table 3).

Similar values were found in a study by Melo et al. (2011), where the highest mean presented was of the LESP-10
line, 8.82 mm wide.

Table 2. Seed length, expressed in mm (CS) and seed width, expressed in mm (DS) as a function of native varieties
and BRS cultivar of cowpea, cultivated in Northeast Brazil

Varieties of cowpea beans Seed length (SL) Seed width (LS)
Owl 9.92b 5.78 d
Canapum 852e 6.89 a
Lizdo 9.19¢ 6.26 d
Always green 9.16 ¢ 6.12¢
Cow’s rib 1137 a 537e
BRS potiguar 8.78 d 498 f

Note. * Means followed by the same letter in the column do not differ by Tukey test at the 5% probability level.

There was no statistically significant difference in the length/width ratio characteristic for the evergreen and lizao
varieties, as well as for the owl and commercial BRS cultivars, while the canapum and cow ribs varieties differ
from each other and from the other varieties.

In this characteristic, the canapum variety is the one-to-one ratio, that is, 1.24 mm, which is characterized as a
globular (rounded) seed having its length very close to the width. In the cow rib variety, the ratio was 2.14 mm,
being the one that distances the ratio from one to 1, which is characterized as being a reniform (long) seed (Table
3).

For the weight of one hundred seeds among the cowpea varieties, cow ribs were significantly superior to all other
varieties, with mean values of 25.50 g/100 seeds (owl variety); 27.00 g/100 seeds (canapun variety); 25.66 g/100
seeds (variety); 28.33 g/100 seeds (always green variety); 31.16 g/100 seeds (cow rib variety) and 19.66 g/100
seeds (BRS potiguar) (Table 4).

The most recent classification for grain size was proposed by Freire Filho et al. (2012), whose grain weights vary
with values less than 10 g (extra-small grains) to more than 30 grams (extra grains). In general, most cultivars
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range from 15 g to 25 g, with higher concentrations in the bands of 15 g and 20 g per 100 grains (Freire Filho et al.,
2011). The data of this research showed that the varieties presented weight of 100 grains within the range of 15 to
25 g, except for the cow rib variety, which presented extra grains (31.16 g/100 seeds).

Freitas (2015) when evaluating the genetic potential of traditional varieties of cowpea for the production of dry and
green grains found a mass of 100 dry grains of 20.6 g; 20.2 g; 20.8 g; 24.7 g and 21.0 g for the Upanema, Umarizal,
Itan, Carnaubais and Baratinas varieties, respectively, lower values than this research, except for the BRS potiguar
variety. When Pereira (2014), when studying the optimization of the radish and cowpea consortium using BRS
Itaim cultivar, fertilized with spontaneous species, found weight of 100 grains greater than 25 g, with addition of
55 t ha'! of flower-of -seda, which are similar to the aforementioned research.

According to Bertini et al. (2010), the grain size, usually evaluated through the weight of 100 grains, is one of the
most important agronomic characters for product price formation. According to Ehlers and Hall (1997), grain size
is important because it directly influences productivity and, together with grain coloring, determines the quality of
the product to be marketed.

According to Carvalho and Nakagawa (2000), the seeds of larger size were better nourished during its
development, having a well formed embryo and with a greater amount of reserve substances, and consequently, the
most vigorous ones. The greater amount of reserve increases the probability of success in establishing the seedling
(Haig & Westoby, 1991), since it allows the survival for longer in unfavorable environmental conditions.

Popinigis (1985) states that the size of the seed in many species is indicative of its physiological quality. Thus,
within the same lot, the small seeds present less emergence of seedlings and vigor, as opposed to larger seeds.
According to Silva and Costa (2003), seed sizes vary from very small (less than 20 g) to large (more than 40 g/100
seeds). This variation, too, is related to the genotype.

Table 3. Evaluation of the length/width ratio, expressed in mm (RCD) and weight of one hundred seeds,
expressed in g (PCS) as a function of creole varieties and cultivar BRS potiguar, cultivated in Northeast Brazil

Varieties of cowpea beans Evaluation of the length/width ratio (ELW)  Weight of one hundred seeds (WHS)
Owl 1.73b 2550 ¢

Canapum 1.24d 27.00 be

Lizdo 147 c 25.66 ¢

Always green 1.50 ¢ 28.33b

Cow’s rib 2.14a 31.16a

BRS potiguar 1.77b 19.66 d

Note. * Means followed by the same letter in the column do not differ by Tukey test at the 5% probability level

There was a difference between the cultivars of cowpea for the characteristics of thousand seeds and number of
seeds per kilo, being the Creole cow’s rib variety, statistically superior to the other varieties for weight of one
thousand seeds, with an average value of 312.46 g. For the characteristic amount of seed per kilo, the cultivar BRS
potiguar was statistically superior to the other varieties, containing 5099.16 units/kg (Table 4). It is verified that the
higher the number of seeds/kg, the lower the productive performance of the cultivar per unit area.

The weight of a thousand seeds is an important data that can provide an indication of the quality of the seeds, as
well as generate information to calculate the seeding density (Brasil, 2011).

Avila et al. (2013) studying three cultivars of cowpea, verified that the cultivar BRS Marataod showed a higher
number of seeds per kilogram and, consequently, lower seed weight among the evaluated cultivars.

These results demonstrate that the number of seeds per kilogram is inversely related to the weight of a thousand
seeds, that is, the larger the seed weight the smaller the number of seeds per kilogram.

The cultivar BRS Potiguar, the average weight of one thousand seeds resulting from the various treatments ranged
from 249.3 to 250.9 grams.

According to Abreu, Cansi, and Juriatti (2007), the use of creole varieties constitutes a low-cost alternative for
small farmers, who holds knowledge of these Creole materials.
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Table 4. Evaluation of the weight of one thousand seeds, expressed in g (WTS) and quantity of seed per kilogram,
expressed in units/kg (S/K) as a function of creole varieties and cultivar BRS potiguar, cultivated in Northeast
Brazil

Varieties of cowpea beans weight of one thousand seeds (WTS) Quantidade de semente por quilo (QSK)
Owl 252.79 ¢ 3987.38b

Canapum 269.15 ¢ 3719.56 be

Lizéo 258.70 be 3870.29 be

Always green 282.65Db 3542.25 cd

Cow’s rib 31246 a 3206.76 d

BRS potiguar 196.63 d 5099.16 a

Note. * Means followed by the same letter in the column do not differ by Tukey test at the 5% probability level.

4. Conclusions
There was a statistical difference between the cultivars of cowpea for the biometric characteristics studied.

The cultivar creole costa presented statistically higher values for seed length, length length ratio, weight of one
hundred seeds and weight of one thousand seeds, with mean values of 11.37 mm; 2.14 mm; 31.16 g and 312.46 g,
respectively.

The BRS potiguar variety was statistically superior for the characteristic amount of seed per kilo, with a value of
5099.16 units/kg.
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