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ABSTRACT: Melon is a vegetable crop of food and nutritional importance whose cultivation
is growing worldwide. In this sense, investments in technologies are necessary, especially
regarding the quality of seeds used in the establishment of new areas. This study aimed
to verify the effectiveness of the Automated Seed Vigor Analysis System (Vigor-S) in the
evaluation of the physiological potential of melon seeds. Eight seed lots (four lots of the
hybrid Supreme and four of the hybrid Premier) were used. The physiological potential of
the seeds was evaluated through tests indicated for analyzing the quality of melon seeds
associated with the image analysis by using the software Vigor-S, which included the analysis
of seedlings from the germination test and accelerated aging in saturated NaCl solution. The
experiment was conducted in a completely randomized design, with five replications. The
results indicated the effectiveness of Vigor-S, especially when it was used associated with
the accelerated aging test in saturated NaCl solution, with results similar to those obtained
in traditional vigor tests. Thus, the Automated Seed Vigor Analysis System (Vigor-S) was
effective in evaluating the physiological potential of melon seeds.

Index terms: image analysis, Cucumis melo L., Cucurbitaceae.

Viabilidade da andlise de imagens de plantulas (Vigor-S) na
determinacgao do potencial fisiolégico de sementes de meldo

RESUMO: O meldo é uma olericola de importancia alimenticia e nutricional, cujo cultivo vem
crescendo mundialmente. Em fungdo disso, investimentos em tecnologias serdo necessarios,
especialmente no tocante a qualidade de sementes utilizadas no estabelecimento de novas
areas. Objetivou-se verificar a eficiéncia do Sistema de Andlise Automatizada do Vigor de
Sementes (Vigor-S) na avaliagdo do potencial fisiolégico de sementes de meldo. Utilizou-se
oitolotes de sementes, quatro do hibrido Supreme e quatro do Premier. O potencial fisiolégico
das sementes foi avaliado por meio de testes ja indicados para a andlise da qualidade de
sementes da cultura do meldo, juntamente a andlise de imagens pelo software Vigor-S, que
englobou as andlises de plantulas dos testes de germinagdo e envelhecimento acelerado
em soluc¢do saturada de NaCl. O experimento foi conduzido em delineamento inteiramente
casualizado, com cinco repeti¢des. Os resultados indicaram eficiéncia do Vigor-S, sobretudo
qguando este foi utilizado juntamente ao teste de envelhecimento acelerado em solugao
saturada de NaCl, com resultados semelhantes aos obtidos nos testes de vigor tradicionais.
Dessa forma, concluiu-se que a Analise Automatizada do Vigor de Sementes (Vigor-S) se
mostrou eficiente na avaliagdo do potencial fisioldgico de sementes de mel3o.

Termos para indexac¢do: andlise de imagens, Cucumis melo L., Cucurbitaceae.
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INTRODUCTION

Melon (Cucumis melo L.) is a vegetable crop of food and nutritional importance whose cultivation is growing worldwide
(Medeiros et al., 2015). In Brazil, this fruit vegetable stands out in the semi-arid of the Northeast region (Barros et al.,
2019; Deus et al., 2015), and most of its production is exported to the European market (Bessa et al., 2018).

Melon planting is carried out predominantly using seedlings (indirect sowing). Thus, the use of seeds with high
physiological potential is essential to obtain high-quality seedlings (Silva and Cicero, 2014), ensuring the establishment
of adequate populations in the field.

The physiological potential of a seed lot is officially evaluated for commercialization through the germination test.
However, it evaluates only seed viability, providing information regarding the maximum percentage of germination
(Leite et al., 2019). Therefore, the need for complementary information provided by the germination test and the
possibility of using high-precision computational resources to evaluate the physiological potential is essential to the
quality control programs of seed-producing companies (Medeiros et al., 2020).

In this sense, the automated seed vigor analysis is an alternative, favoring standardization, precision, and objectivity
and reducing the time necessary for evaluating the physiological potential of seed lots (Marcos-Filho et al., 2009).

The Automated Seed Vigor Analysis System (Vigor-S) was initially developed to evaluate the physiological potential
of corn and soybean seeds, seeking to improve the analysis accuracy and reduce the time required for evaluation
(Castan et al., 2018 ). This system evaluates seed quality through the analysis of growth and uniformity of the seedlings
generated from them. Thus, a vigor index with values ranging from 0 to 1000 is generated. These parameters are
assigned according to the seedling performance, which is directly related to the seed lot quality (Sako et al., 2001).

Studies that evaluate the effectiveness of Vigor-S for determining the physiological potential of seeds are still
incipient, as verified in the literature by the studies carried out by Castan et al. (2018) with corn and Medeiros et
al. (2019) with common bean. In this sense, this study aimed to verify the effectiveness of the Vigor-S system in the
evaluation of the physiological potential of melon seeds.

MATERIAL AND METHODS

The experiment was conducted in the first half of 2019 at the Laboratory of Seed Analysis of the Universidade Federal
Rural do Semi-Arido (UFERSA), Mossoré, RN, Brazil, and at the Laboratories of Seed and Image Analyses of the Escola
Superior de Agricultura Luiz de Queiroz (ESALQ), Piracicaba, SP, Brazil. Eight lots of melon seeds (four lots of the hybrid
Supreme and four of the hybrid Premier) from the 2018 agricultural year were used. The seeds were packed in kraft paper
bags and remained stored in a cold chamber (10 °C and 50% RH) during the experimental period. Then, the seeds of each
lot were initially subjected to evaluations of water content and physiological potential, as described below.

Water content (WC): conducted by the oven method at 105 + 3 °Cfor 24 hours, using two subsamples of approximately
twenty seeds for each lot, with results expressed as a percentage, wet basis (Brasil, 2009).

Germination (G) and first germination count (FC): five replications of fifty seeds per lot were sown between three
sheets of paper towels (Germitest®) moistened initially with 2.0 times their dry mass and placed to germinate at 25 °C
in a Biochemical Oxygen Demand (BOD) incubator. The evaluations were carried out at four and eight days after sowing,
with normal seedling count (Brasil, 2009), with results expressed as a percentage.

Seedling root length (RL): the root length of ten normal seedlings taken at random per replication was measured
using a ruler graduated in millimeters after counting the germination, with results expressed as cm/seedling.

Seedling emergence (E): conducted in a greenhouse (26 + 6 °C) with five replications of fifty seeds per lot sown in
200-cell polystyrene trays filled with a commercial substrate (Plantmax®) for cucurbits, with daily irrigation. Seedling
emergence was evaluated at twelve days after sowing by counting the emerged normal seedlings, with results expressed
as a percentage of normal seedlings for each lot.
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Use of the Vigor-S system for melon seeds 3

Electrical conductivity (EC): conducted with five subsamples of fifty seeds for each lot initially weighed on a precision
analytical balance (0.0001 g), left to soak in plastic cups with 75 mL of distilled water, and maintained in a BOD at 25 °C
for eight hours. Electrical conductivity readings were performed on a Digimed DM-31 conductivity meter, with the mean
values expressed in uS.cm™.g* seed (Torres and Marcos-Filho, 2005).

Potassium leaching (KL): five subsamples with 25 seeds per lot were weighed on a precision analytical balance
(0.0001 g) and left to soak in plastic cups containing 50 mL of distilled water. The cups were maintained in a BOD
incubator for two hours at a temperature of 30 °C. The amount of leached potassium was determined using a Digimed
DM-62 flame photometer, with the mean values expressed in pug.K.g™* seed, that is, ppm of potassium (Torres and
Marcos-Filho, 2005).

Controlled deterioration (CD): the water content of the seeds was initially adjusted to 24% by the wet atmosphere
method (Medeiros et al., 2014). This procedure was carried out in transparent plastic boxes (11 x 11 x 3 cm) with
approximately 500 seeds, distributed in a uniform layer on a wire mesh suspended inside and 40 mL of water. The boxes
were covered and maintained in a BOD incubator at 20 °C until the moisture content of the seeds reached 24%, being
monitored through successive weighings (Torres and Marcos-Filho, 2005). Subsequently, the samples were placed in
aluminized hermetically sealed containers, remaining for five days in a cold chamber (= 10 °C) to achieve hygroscopic
balance. After this period, the seeds were placed in a water bath at 45 °C for 24 hours. Then, these containers were
quickly immersed in water at ambient temperature to reduce the temperature, after which the degree of moisture of
the seeds was determined and the germination test was setup (Torres et al., 2012). The test evaluation was carried out
on the fourth day after sowing, with results expressed as the mean percentage of normal seedlings for each lot.

Accelerated aging with saturated NaCl solution (AAS): transparent plastic boxes (11 x 11 x 3 cm) were used to
form a compartment where 40 mL of saturated NaCl solution, obtained using 40 g NaCl 100 mL™ water, was added to
the bottom of each box to provide an environment with 76% relative humidity inside the plastic boxes (Radke et al.,
2016). Each lot was represented by a subsample of approximately 500 seeds arranged on the surface of a wire mesh
suspended on the saline solution inside each box to form a uniform layer of seeds on the mesh. The boxes were closed
and maintained in a BOD incubator at 41 £ 0.3 °C for 72 hours (Marcos-Filho et al., 2006). Subsequently, the seeds
were removed from the plastic boxes and subjected to the germination test, following the methodology described for
the germination test, with the normal seedling count at four days after sowing. The water content of the seeds was
determined when they were removed from the plastic boxes to verify the uniformity of the test conditions.

Seedling image analysis (Vigor-S): image analysis consisted of two distinct tests. Seedlings from the tests of
germination and accelerated aging with saturated NaCl solution were analyzed as described below:

Image analysis of seedlings from the germination test: five replications of twenty seeds of each lot were placed to
germinate in two rows on the upper third of the surface of paper towels (Germitest®) moistened with water equivalent
to 2.0 times the paper weight. The test was conducted in a germinator at 25 + 1 °C for three days. Then, the seedlings
of each replication were transferred from the paper towel to a blue EVA (ethylene-vinyl acetate) sheet arranged on the
inner platform of a metal box (60 x 50 x 12 cm), which contained an HP Scanjet 200 scanner mounted inverted inside
(Castan et al., 2018).

The images were captured with a 300-dpi resolution, which is mandatory for analysis in the Vigor-S system, being
stored on the hard disk and then analyzed by the software Vigor-S. The root of each seedling was marked in red, while
the hypocotyl was marked in blue (Figure 1). Manual corrections were performed for errors in the marking of the
seedling structures, using the key numbers 1 (hypocotyl correction) and 2 (root correction) and a computer mouse.

The growth index considered a value of 10% for hypocotyl growth and 90% for root growth. The vigor index,
which results from the combination of growth and uniformity indices, considered a value of 70% for growth and 30%
for uniformity. The settings were defined based on preliminary tests, and the necessary adjustments to perform the
analysis were carried out by accessing the Settings tab, located in the initial interface of the software.
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4 M.S. Leite et al.

Figure 1. General aspects of the analysis of Cucumis melo L. seedlings by the software Vigor-S, highlighting the hypocotyl
(blue color) and root (red color).

The image analysis allowed us to obtain the following variables: hypocotyl length, root length, total seedling length,
growth index, development uniformity index, and vigor index. Seedling growth data were obtained in centimeters.
The system assigned scores from 0 to 1000 to the seedlings for growth, uniformity, and vigor indices. These scores are
directly associated with seed vigor, and the closer the index is to 1000, the higher the seed vigor of the lot.

Image analysis of seedlings from the traditional accelerated aging: the seeds were subjected to the accelerated aging
with saturated NaCl solution before the germination test was setup. The seeds were left to germinate after the aging
process, and the seedlings were analyzed by the software Vigor-S, following the same procedures previously described.

The experiment was conducted in a completely randomized design with five replications for each of the tested
hybrids. The assumptions of normality of errors and homogeneity of variances were met, according to the Shapiro-
Wilk and Bartlett tests, respectively. The data were subjected to analysis of variance and the means were compared
by the Tukey test (p < 0.05) using the software SISVAR® (Ferreira, 2011). Pearson simple correlation (p < 0.05) was also
performed between data from traditional tests and vigor indices provided by seedling image analysis (Vigor-S).

RESULTS AND DISCUSSION

The initial water content of the seeds, as well as after accelerated aging with saturated NaCl solution and after the
period of controlled deterioration, was similar between the hybrids Premier and Supreme, with an increase in seeds
submitted to aging and deterioration processes (Table 1).

The uniformity found in the water content of the different seed lots is an important factor for carrying out tests,
being essential for the standardization of evaluations and obtaining consistent results, as emphasized by Kikuti and
Marcos-Filho (2012).

The germination test showed no significant differences between seed lots for the tested hybrids (Table 2). Similar
results were obtained with the first germination count test for the hybrid Premier, which presented no significant
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differences between seed lots. Lot eight of the hybrid Supreme was identified as having the lowest physiological potential.

The germination test provides information on the maximum percentage of germination of a lot, being necessary,
for quick decision making, complementary information using vigor tests (Rocha et al., 2015). Thus, the first germination
count test was an important tool to complement the information obtained in the germination test, as it evaluates the
ability to form normal seedlings in a short time, a characteristic related to seed vigor.

The root length test showed that lots one and four of the hybrid Premier were inferior to the others, although the
latter did not differ statistically from lots two and three. The hybrid Supreme showed a lower root length for lot eight,
indicating that it has inferior quality compared to the other lots of this hybrid.

Primary root length was reported as one of the most sensitive vigor tests for detecting differences between seed
lots of different species (Pego et al., 2011). The seed deterioration process of dicots begins in the meristem areas of the
embryonic axis, with the radicle being more sensitive than the plumule (Marcos-Filho, 2015).

Table 1. Initial water content (IWC) after accelerated aging with saturated NaCl solution (WCAAS) and controlled
deterioration (WCCD) of melon (Cucumis melo L.) seed lots of the hybrids Premier and Supreme.

IWC WCAAS WCCD
Hybrid Lot
(%)

1 7.1 9.7 24.3

2 6.8 9.3 23.6
Premier

3 7.4 9.2 22.8

4 6.9 9.3 23.5

5 6.8 9.0 23.7

6 6.6 8.8 23.1
Supreme

7 6.2 8.9 23.7

8 6.4 8.8 23.1

Table 2. Germination (G), first germination count (FC), root length (RL), seedling emergence (E), electrical conductivity
(EC), potassium leaching (KL), controlled deterioration (CD), and accelerated aging with saturated NaCl
solution (AAS) of melon (Cucumis melo L.) seed lots of the hybrids Premier and Supreme.

Hvbrid Lot G FC RL E EC KL CDh AAS
ri o S
e D — m) (%) WSemel)  ppm) —
1 99 a 99 a 74b 100 a 89.6 a 35.5a 90c 90a
. 2 99 a 99 a 10.8 a 98 a 89.0a 36.6a 94 bc 96 a
Premier
3 99 a 99 a 11.7 a 99 a 90.0 a 37.1a 97 ab 95a
4 99 a 99 a 94ab 100a 90.2 a 38.7 a 98 a 94 a
CV (%) - 1.6 1.8 15.5 1.4 5.8 8.5 2.3 3.9
5 98 a 98 a 10.2 a 98 a 819a 34.3a 95a 95a
6 98 a 98 a 9.1a 98 a 81.3a 345a 93 a 94 ab
Supreme
7 99 a 99 a 10.8 a 97 a 78.8 a 37.1a 96 a 94 ab
8 96 a 94 b 70b 93 b 112.5b 442 b 71b 89b
CV (%) - 1.3 2.0 10.0 1.8 2.5 4.3 2.9 3.3

*Means followed by the same letter in the column do not differ from each other by the Tukey test (p < 0.05).
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The emergence test presented no significant differences for lots of the hybrid Premier. On the other hand, the
hybrid Supreme showed a lower percentage of seedling emergence for lot eight, which had less physiological potential
compared to the others of the same hybrid.

Vigor tests based on seedling performance are related to the fact that the most vigorous seeds originate more
developed seedlings, translating the efficiency of the action of repair mechanisms, the mobilization of reserves, and
the synthesis of new tissues during germination (Henning et al., 2010).

The electrical conductivity test showed no significant differences for lots of the hybrid Premier. However, lot eight
of the hybrid Supreme had an inferior performance than the others. Similar results were also verified by the potassium
leaching test, in which higher leaching rates of this ion were identified for lot eight of the hybrid Supreme, thus indicating
it as having a lower physiological potential than the others.

Higher values of electrical conductivity are related to a reduction in membrane integrity, directly compromising
seedling development, as less vigorous seeds have poorly structured membranes and damaged cells, which is
associated with the deterioration process (Oliveira et al., 2015). Likewise, lots with higher physiological potential have
less potassium leaching (Alves and S3, 2010).

The controlled deterioration test evidenced an inferior performance of lot one of the hybrid Premier, although it
did not differ statistically from lot two. This information, associated with that obtained in the root length test, where
lot one presented a behavior inferior to the others, allows us to suppose that this lot is in the initial stage of the
deterioration process, which was not verified by the other tests.

The result of the controlled deterioration test for the hybrid Supreme followed the trend of the first count, root
length, emergence, electrical conductivity, and potassium leaching tests, in which lot eight stood out as being of inferior
quality to the others.

Controlled deterioration is a vigor test that uses the same principle as the accelerated aging test but performed
under a higher control of temperature and humidity during the aging period. Thus, seeds are exposed to more uniform
deterioration conditions, resulting in higher precision and efficiency in distinguishing the physiological potential of seed
lots (Zucareli et al., 2011).

The AAS test did not detect differences in vigor between lots of the hybrid Premier. Also, the AAS test of the hybrid
Supreme was efficient in stratifying lots at different vigor levels, with lot five showing the highest vigor and not differing
from lots six and seven, which, in turn, did not differ from lot eight, which presented the lowest vigor.

The accelerated aging test is considered one of the most sensitive and efficient for evaluating vigor, being included
in seed quality control programs (Marcos-Filho, 2015). This test consists of increasing the deterioration rate of seeds
due to their exposure to high temperature and relative humidity, environmental factors with higher influence on the
intensity and speed of deterioration (Souza et al., 2017). Thus, it allows obtaining information regarding the storage
potential of lots, although Marcos-Filho (2015) pointed out that artificial aging can cause changes different from those
observed in the natural deterioration process.

The analysis of seedling images (Vigor-S) after the germination test showed no significant differences between lots
of the hybrid Premier for most of the variables measured by the software, with the statistical difference between lots
only for the uniformity index, which indicated lot one as of superior quality (Table 3). These results are in line with those
obtained for most of the traditional vigor tests, which did not show differences between the vigor of the Premier lots,
except for the root length and controlled deterioration tests, which indicated lot one as of inferior quality.

The uniformity index has greatimportance in the analysis of seed vigor, as a rapid and uniform emergence represents
an adequate stand of seedlings in the field (Abud et al., 2017). However, this index should not be analyzed in isolation
to generate information regarding seed vigor because lots composed only of poorly developed seedlings can also
generate a high uniformity index.
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Table 3. Vigor (VI), growth (Gl), and uniformity indices (Ul) and hypocotyl, root, and total length of melon (Cucumis
melo L.) seedlings of the hybrids Premier and Supreme from the germination test and analyzed through image
analysis (Vigor-S).

. Hypocotyl Root Total
Hybrid Lot \ Gl Ul
(cm)
1 594.2 a 487.2 a 843.7 a 1.0a 4.5a 55a
. 2 565.8 a 4746 a 778.5 ab 1.0a 43a 5.3a
Premier
3 568.6 a 482.7 a 769.0 b 1.0a 4.4 a 5.4a
4 560.4 a 471.8 a 767.2 b 1.0a 43D 53a
CV (%) - 3.8 4.9 4.6 8.6 5.3 4.7
5 629.7 a 541.1a 836.4 a 1.1a 5.0a 6.1a
6 552.0b 452.8 b 783.6b 1.0ab 42b 52b
Supreme
7 560.1 ab 461.1b 791.2 b 09b 42b 51b
8 541.8b 4447 b 768.4 b 1.0 ab 41b 51b
CV (%) - 7.2 8.2 7.2 10.8 8.4 8.0

*Means followed by the same letter in the column do not differ from each other by the Tukey test (p < 0.05).

The vigor index for the hybrid Supreme obtained through image analysis after the traditional germination test
pointed out lots five and seven as more vigorous, although the latter did not differ statistically from six and eight, which
were classified as the lowest vigor. Lot five stood out as the most vigorous for growth and uniformity indices, as well
as root length and total seedlings.

Taking into account the vigor index, which brings together all the other data acquired by the software in a single
index, the results are partially in line with those verified in most of the performed vigor tests, as this index identified
lot eight as inferior, a fact also verified by traditional vigor tests, but classified lot six as similar to it, which was verified
only in the accelerated aging test with saturated NaCl solution.

The evaluation of seedling performance after the germination test is not always sufficient to identify differences in
vigor between seed lots, especially when they are narrow, as observed in this research. Therefore, the software Vigor-S
was used to determine the vigor of lots after the tests of accelerated aging with saturated NaCl solution.

The vigor index generated from the analysis of seedling images from the accelerated aging test with saturated NaCl solution
showed significant differences between lots of the two tested hybrids (Table 4). Lot one stood out as inferior to the others for
the hybrid Premier, a fact confirmed by the vigor and growth indices and seedling performance variables. On the other hand,
vigor, growth, and uniformity indices had similar results for the hybrid Supreme, indicating lot eight as less vigorous.

Similar results for the hybrid Premier were obtained by the root length and controlled deterioration tests, which
indicated lot one as the least vigorous. Therefore, the analysis of seedling images associated with the accelerated aging
test with saturated NaCl solution identified differences not manifested in the accelerated aging test in saturated NaCl
solution, whose normal seedling count at four days after the test was setup did not identify differences between lots.

Possibly, lot one of the hybrid Premier was in an initial deterioration process because it was pointed out as inferior
by the root length and controlled deterioration tests and the vigor and growth indices, in addition to the length of
hypocotyl, root, and total of seedlings generated by image analysis of the accelerated aging test with saturated NaCl
solution. Thus, image analysis could be used associated with this test to identify lots with higher storage potential.

The first characteristics affected after the seed aging process are the germination rate and seedling growth, with
the loss of the ability to germinate a secondary event (Marcos-Filho, 2015). Thus, the evaluation of seedling growth, for
example, can generate more reliable results in terms of seed quality.
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8 M.S. Leite et al.

Table 4. Vigor (VI), growth (GI), and uniformity indices (Ul) and hypocotyl, root, and total length of melon (Cucumis
melo L.) seedlings of the hybrids Premier and Supreme from the accelerated aging test in saturated NaCl
solution and analyzed using image analysis (Vigor-S).

) Hypocotyl Root Total
Hybrid Lot Vi Gl Ul
(cm)
1 379.0b 283.1b 602.7 a 06b 26b 3.2b
) 2 468.2 a 371.2a 694.4 a 09a 34a 43 a
Premier
3 4579 a 357.6ab 691.8a 0.7 ab 33ab 4.0ab
4 4716 a 3784 a 688.9 a 10a 35a 45a
CV (%) - 9.8 13.5 8.5 19.3 134 13.9
5 548.0a 470.8 a 728.3a 1.1a 43 a 5.4a
6 550.6 a 460.9 a 759.9 a 10a 4.2a 5.2a
Supreme
7 515.1a 421.8a 7329a 09a 3.8a 4.7 ab
8 406.9 b 3289b 589.0b 0.8a 3.0b 3.8b
CV (%) - 10.2 10.6 11.4 14.6 10.8 10.6

*Means followed by the same letter in the column do not differ from each other by the Tukey test (p < 0.05).

Thus, image analysis with the software Vigor-S emerges as an important tool to complement the information
obtained with the accelerated aging test with saturated NaCl solution, as it allows a more accurate vigor evaluation
relative to the normal seedling count, which conventionally is carried out to evaluate the test, in addition to reducing
the period required for evaluation by one day.

The results of the image analysis for the hybrid Supreme confirm the information from the physiological, biochemical,
and resistance tests, as most of them indicated lot eight as of inferior quality compared to the others of the same hybrid.

In addition to being a system that allows easy data interpretation by the seed analyst, Vigor-S allows greater use
of the results obtained from the same evaluation, automatically providing the acquisition of information regarding the
aerial part and root system separately for each seedling, without the need to interfere with the analysis performed by
the system. In addition, the results of the image analysis with the respective values of seedling vigor, uniformity, and
length indices can be exported in Excel extensions and PDF, allowing the better organization of the obtained information
(Castan et al., 2018).

Thus, the precision presented by the system, the possibility of obtaining specific information for each seedling
part (aerial part, root system, and total length), the lowest time needed for analysis, and the reduced cost of the
Vigor-S system are factors essential for insertion in seed quality control laboratories (Castan et al., 2018), in addition to
reducing the analyst interference in the final result.

The results of the Pearson correlation between the vigor index from the image analysis of the germination test (VI-
G) and the traditional tests for the hybrid Premier showed no significant correlation between them (Table 5). However,
these results must be considered coherent, as traditional tests showed no significant differences between lots, a fact
also verified by the image analysis of the germination test (VI-G).

The correlation between accelerated aging with saturated NaCl solution (VI-AAS) and traditional tests showed a
significant correlation between image analysis and root length and AAS tests, indicating the similarity of these tests
regarding the quality of the seed lots of the hybrid Premier.

Pearson correlation between the vigor index from the image analysis of the germination test (VI-G) and traditional
tests for the hybrid Supreme showed no significant results due to the divergences found between the lot classification
by the image analysis and traditional tests.
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Table 5. Pearson correlation coefficients between the vigor index from the image analysis (Vigor-S) of the tests of
germination (VI-G) and accelerated aging with saturated NaCl solution (VI-AAS) and the tests of germination
(G), first germination count (FC), root length (RL), seedling emergence (E), electrical conductivity (EC),
potassium leaching (KL), controlled deterioration (CD), and accelerated aging with saturated NaCl solution
(AAS) of melon (Cucumis melo L.) seed lots of the hybrids Premier and Supreme.

Test Premier Supreme
VI-G VI-AAS IV-G VI-AAS
G 0.06 ns -0.04 ns 0.04 ns 0.47*
FC 0.04 ns -0.10 ns 0.01 ns 0.70%**
RL -0.33 ns 0.45* 0.34 ns 0.63**
E 0.30ns -0.40 ns 0.27 ns 0.68**
EC 0.21ns -0.15ns -0.33ns -0.72**
KL -0.08 ns -0.01ns -0.40 ns -0.70**
CcD -0.40 ns 0.19 ns 0.31ns 0.73**
AAS -0.01 ns 0.51%* 0.26 ns 0.40 ns

ns, *, and **: not significant, significant at 5% probability (p < 0.05), and significant at 1% probability (p < 0.01), respectively.

The results obtained through the Pearson correlation between the vigor index from the image analysis of the
accelerated aging test with saturated NaCl solution (VI-AAS) and the traditional tests for the hybrid Supreme
demonstrated the efficiency of using image analysis applied in association with AAS. A positive and significant
correlation was observed between the image analysis (VI-AAS) and the tests of germination, first germination count,
root length, emergence, controlled deterioration, and accelerated aging with saturated NaCl solution. Moreover, a
negative and significant correlation was also found between image analysis (VI-AAS) and electrical conductivity and
potassium leaching tests.

The positive correlation between the data means that the ranking of lots performed by the image analysis (VI-AAS)
was similar to that performed by the traditional tests, while the negative correlation means that the lots with the
highest means in the image analysis were those with the lowest means in the electrical conductivity and potassium
leaching tests, characterizing high-vigor seeds.

Thus, the high correlation found between traditional tests and image analysis (VI-AAS) confirms the efficiency of
the latter in assessing the physiological potential of melon seeds of the hybrid Supreme, and its use is a viable, fast and,
easy to perform alternative.

CONCLUSIONS

The Automated Seed Vigor Analysis System (Vigor-S) is efficient in evaluating the physiological potential of melon
seeds, especially when used associated with accelerated aging in saturated NaCl solution.
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