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Abstract

The rapid loss of viability, coupled with the difficulties and limitations in conserving coffee seeds, are some of the
challenges that nurseries are currently facing. Thus, the objective of this work was to analyze the physiological quality
of stored Arabica coffee seeds from cultivars recommended for planting in Brazilian mountainous regions. Seeds from
10 Arabica coffee cultivars were used: Catucai-785/15, Catucai-2SL, Catucai-24/137, Japan, Arara, Acaud, Catuai IAC-
81, Mundo Novo IAC-379/19, Catuai IAC-62, and Caturra IAC-479. The seeds were collected in the Arabica coffee seed
production field, in the municipality of Marechal Floriano-ES. They were subsequently processed and dried in the shade,
at room temperature, until reaching a humidity of 35 + 1%, analyzed and stored in a natural laboratory environment (25
2°C), for 24 months. The following were analyzed: seed water content, germination, germination speed index, electrical
conductivity and potassium leaching. The experimental design used was completely randomized, with ten cultivars,
two storage times, with four replications of 25 seeds. Storing arabica coffee seeds for 24 months results in a drop in
the germination percentage. Stored seeds of the Catucai 24/137 and Arara cultivars showed germination percentages
similar to those of newly harvested seeds. Seeds of the Catuai IAC-62 cultivar maintain vigor during storage. The stored
seeds of the Caturra IAC-476 and Japi cultivars showed a reduction in physiological quality. Electrical conductivity and
potassium leaching tests are efficient in identifying seeds in an advanced state of deterioration. Seeds of Arabica coffee
cultivars stored for 24 months, under the conditions of the present study, produce abnormal seedlings.

Keywords: coffee arabica L., germination, longevity, seedling production.

Resumo

Arapida perda de viabilidade atrelada as dificuldades e limitagdes enfrentadas na conservagao das sementes de café,
sdo alguns dos desafios que os viveiristas tém enfrentado atualmente. Assim, objetivou-se com o presente trabalho
avaliar a qualidade fisiol6gica de sementes de cultivares de café arabica armazenadas, recomendadas para plantio
nas regioes serranas brasileiras. Foram utilizadas sementes de 10 cultivares de café arabica: Catucai-785/15; Catucai-
2SL; Catucai-24/137; Japi; Arara; Acaud; Catuai IAC-81; Mundo Novo IAC-379/19; Catuai IAC-62 e Caturra IAC-479. As
sementes foram colhidas no campo de produgdo de sementes de café arabica, no municipio de Marechal Floriano-
ES. Em seguida, foram processadas e secas até atingir umidade de 35% + 1%. Posteriormente, foram submetidas aos
testes de germinacao e vigor, e o restante das amostras armazenadas em ambiente natural de laboratério (25 £ 2 °C)
por 24 meses. Apos esse periodo, foram submetidas aos testes de condutividade elétrica, lixiviacdo de potassio,
germinacao e vigor. O delineamento experimental utilizado foi o inteiramente casualizado, com dez cultivares, dois
tempos de armazenamento, com quatro repeticdes de 25 sementes. O armazenamento de sementes de café arabica
por 24 meses, resulta em queda na porcentagem de germinagdo. Sementes dos cultivares Catucai 24/137 e Arara,
apresentam porcentagem de germinagdo semelhantes aos das sementes recém-colhidas. Sementes do cultivar
Catuai IAC-62 apresentam resisténcia ao impacto negativo do armazenamento sobre o indice de velocidade de
germinacdo. As sementes dos cultivares Caturra IAC-476 e Japi ap6s 24 meses de armazenamento apresentam os
menores indices de germinagao e vigor. Os testes de condutividade elétrica e lixiviagao de potassio sdo eficientes no
auxilio da identificacdo de sementes que estao em estado avangado de deterioragao. Sementes de cultivares de café
arabica armazenadas por 24 meses, nas condig¢des do presente estudo, proporcionam plantulas anormais.

Palavras-chave: Coffea arabica L., germinagdo, longevidade, producao de mudas.
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1. Introduction

Brazil is considered the largest producer and exporter of
coffee beans in the world, in addition to occupying second
place in the ranking of consumption of the drink, factors
that demonstrate the great economic importance that
coffee farming has in the country. In the year 2022, Brazilian
production was 50.92 million processed bags (60 kg),
with a production area of approximately 1,841.5 hectares.
The prospects are good, given that in the last decade it
has been observed that the global demand for coffee
has increased by around 2.0% per year, providing great
challenges and opportunities for the coffee production
chain (Brasil, 2022; ICO, 2023).

To meet the growing global demand for coffee, the
production of high quality seedlings related to physical,
physiological, genetic and sanitary characteristics are
extremely important in the production process, with the
use of good quality seeds being essential for the formation
of seedlings (Trujillo et al., 2019). Therefore, in search of
greater sustainability, the search for seeds of coffee cultivars
that, in addition to having good productive capacity, are
resistant to attacks by diseases such as rust (Hemileia)
has increased. Vastatrix) and cercosporiosis (Cercospora
coffeicola) (Carvalho et al., 2017).

One of the biggest challenges for coffee nurseries is the
rapid loss of seed viability, which ends up concentrating
the production of seedlings in periods close to the grain
harvest, mainly from June onwards, a period in which
temperatures are lower and unfavorable for coffee. planting.
Therefore, the formation and maintenance of seed stocks
for safe propagation in the medium and long term are
negatively affected (Penido et al., 2021; Vilela et al., 2021).

The conservation of seeds of the genus Coffea presents
limitations due to recalcitrant behavior, a factor related to
its intermediate and recalcitrant characteristics regarding
desiccation tolerance and storage behavior. Therefore, the
quality of coffee seeds is affected mainly by the water
content, drying conditions, packaging and storage, with
seeds of these species being characterized by low longevity,
which under inadequate storage conditions can suffer
irreversible damage to their viability (Ellis et al., 1991;
Abreu et al., 2014; Coelho et al., 2015; Fantazzini et al.,
2018), resulting in the beginning of degradation of cell
membranes and a drop in seed vigor (Delouche and Baskin,
1973). The conductivity test electrical as a seed vigor test
he has been considered as one of the most promising by
the International Seed Analysis Association (ISTA, 2017),
due to the disorganization of cell membranes and the loss
of cellular constituents as exudates in the imbibition water
(Abdul-Baki and Baker, 1973; Delouche and Baskin, 1973).

Electrical conductivity and potassium leaching tests
have been widely used in studies to analyze the integrity of
membranes, making it possible to establish an association
between these tests and the deterioration of coffee beans
(Santos et al., 2009; Angélico et al., 2011; Isquierdo et al.,
2011; Alves et al., 2017).

The germination test, in addition to determining the
productive potential of a specific batch, can also be used
to analyze the quality of stored seeds and the formation
of seedlings (Malau et al., 2018; Wibowo et al., 2020).
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However, there is a need to complement the information
obtained in germination tests under ideal conditions, in
relation to field conditions, whose conditions are adverse,
in which complementation is used with seed vigor tests,
highlighting the seed test. potassium leaching (Marcos
Filho, 2015).

Based on the factors mentioned, carrying out research
that demonstrates the effects of storage on the physiological
quality of different seeds of coffee cultivars is essential to
evaluate the quality standard of the seeds. With this, the
objective was to study the physiological quality of seeds
of stored Arabica coffee cultivars, seeking to improve and
adapt the seedling production system.

2. Material and Methods

The experiment was conducted at the Seed Analysis
Laboratory, at the Center for Agricultural Sciences and
Engineering at the Federal University of Espirito Santo,
in Alegre, ES. Using Arabica coffee seeds from cultivars:
Group 1. Catucai: CV Catucai-785/15, Catucai-2SL (sel.
CAK) and Catucai-24/137 and Japi (all selected from the
cross between the groups Icatu x Catuai) - tolerant to
coffee rust; Group 2. Sarchimor: Arara (yellow cross Icatu
2944 x Sarchimor 1669/20) and Acaud (cross Mundo Novo
IAC-388/17 x Sarchimor IAC-1668) - tolerant to coffee rust;
Group 3. Others: Catuai IAC-81 (cross between Mundo Novo
x Caturra), Mundo Novo IAC-379/19 (cross between Sumatra
and Bourbon Vermelho) and Catuai IAC-62 (cross between
Mundo Novo x Caturra) and Caturra IAC- 479 (Red Bourbon
mutation) - cultivars susceptible to coffee rust, harvested
in the coffee seed production field accredited by MAPA,
located in the municipality of Marechal Floriano (altitude
670 m; -40°46’03"W; - 20°26’30"S), mountainous region
of the state of Espirito Santo, Brazil (Figure 1).

The harvest was carried out manually, in the middle
third of the plants. The fruits were processed in a washer-
separating machine, eliminating poorly formed (floating)
fruits and separating the ripe ones. Subsequently, manual
pulping was carried out, with natural fermentation for
24 hours and elimination of mucilage, using 30% water in
relation to the volume of coffee. Drying was carried out on
a suspended patio 1 m above the ground, made of black
polyolefin mesh, until reaching a moisture content of 35 +
1% (bu) and taken to the Seed Analysis Laboratory, where
they were packaged in 0.10 mm plastic packaging and stored
in a natural environment under laboratory conditions
(25 % 2 °C) for 24 months, to simulate field conditions.
In most cases, storage is done in an environment with room
temperature. Subsequently, the following were analyzed:

Seed water content - was determined by the greenhouse
method, at 105 + 3 °C for 24 hours (Brasil, 2009), using
three replications of 10 seeds of each cultivar.

Germination - the endocarp (parchment) of the seed was
removed by immersion in 70% (v/v) alcohol for two minutes,
followed by washing in distilled water and immersionin a
2% (v/v) sodium hypochlorite solution) for three minutes
and the germination test was set up using four replications
of 25 seeds for each treatment. Sowing was done on rolls
of germitest type paper moistened with distilled water in
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Figure 1. Location of the coffee seed production field accredited by the Ministry of Agriculture and Livestock (MAPA).

a proportion equivalent to 2.5 times the mass of dry paper,
which were kept in a BOD type germination chamber,
regulated at an alternating temperature of 20-30 °C, in
the absence of of light. The evaluations were carried out
15 and 30 days after sowing, calculating the percentage of
normal seedlings (Brasil, 2009), and the results expressed
as a percentage of germination.

Germination speed index - was determined
concomitantly with the germination test, and the number
of seeds with primary root protrusion equal to or greater
than 2 mm was calculated daily, until the 30th day
(Maguire, 1962). Electrical conductivity test - was carried
out with four replications of 50 seeds for each cultivar,
with the seeds weighed on a 0.0001 g precision scale, and
immersed in beakers containing 75 mL of distilled water
and kept in BOD at 25 °C. Analyzes were carried out on
the samples after five hours, measuring the electrical
conductivity present in the solution, using a DIGIMED
DM-32 conductivity meter. Electrical conductivity was
obtained by dividing the value obtained by the mass of
the 50 seeds, and the results were expressed inpuS cm™ g™'.

Potassium leaching test - was carried out with four
replications of 50 seeds for each cultivar, with the seeds
weighed on a 0.0001 g precision scale, and immersed in
beakers containing 75 mL of distilled water and kept in
BOD at 25 ° W. Potassium analyzes were carried out after
five hours, using a DIGIMED DM-62 flame photometer,
and the results were in potassium leachate in ppm/g of
sample (Prete, 1992).

Aerial part length - was determined 30 days after
sowing, with the aid of a millimeter ruler, by measuring
the length between the collar and the apex of the leaf of
ten seedlings, taken at random, and the result expressed
in cm plant.
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Root length - was determined 30 days after sowing,
with the aid of a millimeter ruler, measuring ten seedlings
from the neck to the tip of the largest root and the results
expressed in cm plant'.

Fresh and dry weights of seedlings - were determined
30days after sowing, using an analytical balance (0.0001 g).
After obtaining the fresh mass, the seedlings were placed
in Kraft paper bags, kept in a convection oven at 65 °C for
72 hours (constant mass) and the results were expressed
in mg plantule’.

The experimental design used was completely
randomized, with ten cultivars (Catucai-785/15; Catucai-
2SL; Catucai-24/137; Japi; Arara; Acaud; Catuai IAC-81;
Mundo Novo IAC-379/19; Catuai IAC -62 and Caturra IAC-
479) and two storage times (freshly harvested and stored for
24 months), with four replications of 25 seeds. The means
were compared using the F test at a 5% probability level
and the Scott Knott mean grouping test was performed.
Principal component analysis was performed to group the
coffee cultivars according to the characteristics analyzed
through visual examinations in graphical dispersions.
All statistical analyzes were performed using the R software
(R Core Team, 2023).

3. Results and Discussion

For newly harvested seeds (zero month of storage), no
significant differences were observed between the cultivars
analyzed in relation to the germination variable, whose
averages varied from 87 to 99%. However, among the seeds
stored for 24 months, the cultivar Catuai IAC-62 stood out,
which presented a higher germination average (99%), while
the cultivars Japi and Caturra IAC-476 presented the lowest
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averages (2 and 9%, respectively) (Table 1). The reduction
in germination observed in stored seeds may be associated
with a decrease in enzymatic activity, reflected in a lower
respiratory potential in the seed, consequently with a
reduction in energy production (ATP) and in the supply
of nutrients for the seed to germinate, as observed in
soybean seeds after premature aging (Xin et al., 2014).

When comparing newly harvested seeds with seeds
stored for 24 months, only the seeds of the Catucai
24/137 and Arara cultivars did not show a significant
difference between times (0 and 24 months), with averages
for the Catucai 24/137 cultivar of 95 and 87%, respectively
and Arara 88 and 87%, respectively. In the other cultivars,
the germination averages of newly harvested seeds were
higher when not stored (Table 1), corroborating the results
obtained by Wibowo et al. (2020).

Among the recently harvested seeds, the cultivars
Catucai 785/15 and Catucai 2 SL/CAK presented the
highest average germination speed index (1.70 and 1.75,
respectively), while in seeds stored for 24 months, the
cultivar Catuai IAC-62 presented the highest GSI (1.59),
and cultivars Caturra IAC-476 and Japi presented the
lowest averages (0.15 and 0.03, respectively) (Table 2).
This behavior shows that during the storage period the
seeds present a reduction in physiological potential,
culminating in a reduction in germination and vigor, as
observed by several authors (Popinigis, 1985; Carvalho and
Nakagawa, 2012; Marcos Filho, 2015; Wibowo et al., 2020;
Lima et al., 2019, 2023). Comparing the cultivars in terms
of storage times (0 and 24 months), it can be seen that
the Catuai IAC-62 cultivar showed a smaller reduction in
vigor analyzed by IVG, whose results were similar between
times (1.50 and 1.59, respectively). However, in the other
cultivars, the GSI averages of newly harvested seeds were
higher when compared to the averages of seeds stored

Table 1. Germination (%) of seeds of arabica coffee cultivars recently
harvested (time 0) and stored for 24 months.

for 24 months, suggesting an increased degree of seed
deterioration during storage (Delouche, 2002). According
to Ferreira et al. (2022), the deterioration of coffee seeds
throughout storage is intrinsically linked to the decrease
in their total antioxidant capacity.

This antioxidant capacity plays a crucial role in repairing
or minimizing potential damage caused during storage. This
factor can be decisive in the percentages of germination
and the germination speed index (GSI). As the total
antioxidant capacity decreases, the vulnerability of seeds to
environmental adversities increases, with negative impacts
on physiological quality. Coffee seeds stored at 81% relative
humidity at a temperature of 20 °C showed a rapid loss of
viability, associated with extensive loss and oxidation of
antioxidants, accumulation of fatty acids and selective loss
of phospholipids, especially phosphatidylethanolamine
(Dussert et al., 2006).

In the analysis of the water content of the seeds after
24 months of storage (Table 3) associated with physiological
quality (Tables 1 and 2), there were variations in the
responses in relation to the water content, which initially
was 35+1%. The water content in recalcitrant seeds varies
with the species, ranging between 12-31% (Roberts, 1973).
However, the seeds of the Japi and Caturra IAC-476 cultivars,
which showed less fluctuation in water content during
storage (32.13 and 29.33%, respectively), showed a greater
reduction in germination (9 and 2%, respectively) and
vigor (IVG) (0.15 and 0.03, respectively), a behavior that
may be associated with a reduction in their antioxidant
capacity (Ferreira et al., 2022), increasing the deterioration
of seeds throughout storage and a greater occurrence of
microorganisms during germination (Delouche, 2002).

Mainly, considering that coffee seeds have restrictions
on desiccation (Ellis et al., 1991), and in the laboratory
environment there are large fluctuations in moisture

Table 2. Germination speed index (GSI) of arabica coffee cultivar
seeds recently harvested (time 0) and stored for 24 months.

Times (months)

Times (months)

Cultivars Cultivars
0 24 0 24

Catucai 785/15 95 a*® 76 ¢ Catucai 785/15 1.70 a*® 113 b
Caturra IAC-476 95a* 9e Caturra IAC-476 1.53 b* 0.15d
Catuai IAC-81 93a* 82b Catuai IAC-81 1.53 b* 1.22b
Mundo Novo 90 a* 73 ¢ Mundo Novo 148 b* 1.00c
Catucai 2 SL/CAK 99 a* 65d Catucai 2 SL/CAK 175 a* 0.89c¢
Catucai 24/137 95 ans 87b Catucai 24/137 1.57 b* 124b
Catuai IAC-62 87 a* 99a Catuai IAC-62 1.50 b 1.59a
Acaud 92 a* 64d Acaud 1.51 b* 0.90 c
Japi 94 a* 2e Japi 1.55b* 0.03d
Arara 88 am 87b Arara 1.55 b* 1.20b
CV (%) 9.31 CV (%) 9.48

(The means followed by the same lowercase letter, in the columns
between the cultivars, do not differ from each other, using the Scott-
Knott mean grouping test, at a 5% probability level. *Significant and
nNot significant in the lines, between times, by the F test (p<0.05).
CV: Coefficient of variation.
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(The means followed by the same lowercase letter, in the columns
between the cultivars, do not differ from each other, using

the Scott- Knott mean grouping test at a 5% probability level.
*Significant and ™ Not significant in the lines, between times, by
the F test (p<0.05). CV: Coefficient of variation.
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content, in which the seeds, being hygroscopic, tend to
establish an equilibrium with humidity of the environment.
Thus, the different responses of genotypes, factors linked
to environmental conditions, such as temperature and
relative humidity, can exert a significant influence on
the preservation of the physiological quality of stored
seeds, making the process even more complex (Roberts,
1973; Popinigis, 1985; Delouche, 2002; Meneghello,
2014; Marcos Filho, 2015; Lima et al., 2023). Seeds of
Eugenia involucrata lost viability when kept in a natural
environment for 30 days or when their water content was
reduced to 39.84% (Hossel et al., 2016), while seeds of
Chrysophyllum cainite L. with a reduction in water content
to 34% showed 85% germination and at lower values lost
viability (Nascimento et al., 2022).

Due to the complexity of coffee plant physiology, the
causes of the rapid loss of forecast and low tolerance to
desiccation observed in coffee seeds have not yet been
fully elucidated (Ferreira et al., 2022).

The viability study of coffee seeds is an important step,
given the risks and fluctuations that the storage of these
seeds may suffer. Their physiological quality and viability
can be increased with the use of storage techniques and
extend their storage period (Corréa et al., 2022)

When evaluating the physiological quality of seeds,
electrical conductivity and potassium leaching tests are
commonly used. The values obtained in the electrical
conductivity (EC) and potassium leaching (LK) analyzes
(Table 4) in the seeds of the cultivars stored for 24 months
were lower than those observed in seeds of other species in
the process of deterioration, suggesting the loss of integrity
of the cell membrane system and ion leaching (Abdul-Baki
and Baker, 1973; Delouche and Baskin, 1973). Behavior
assigned to the compromise of membranes, which with
the deterioration process have a reduced repair capacity
and in contact with water culminate in the release of
compounds such as cations, anions, sugars, organic acids,
amino acids, which can stimulate the development of
pathogens (Bewley et al., 2013; Marcos Filho, 2015).

While electrical conductivity measures the total
amount of ions in solution, the potassium leaching test
focuses exclusively on measuring potassium. It is worth
highlighting that the values obtained in this study were
lower than those frequently cited in the literature for
seeds in the process of deterioration (Caixeta et al., 2013;
Malta et al., 2005). However, the seeds used in this study
have a moisture content between 29 and 43% (Table 3),
Vazquez (1995) points out that the higher the initial water
content of the seeds, the lower the conductivity values,
reducing the release of electrolytes.

The Caturra IAC-476 and Japi cultivars, which
presented lower moisture values, presented lower
germination percentages and germination speed index
(GSI) (Tables 1, 2 and 3) and presented higher electrical
conductivity and potassium leaching values (Table 4),
suggesting greater structural disorganization of the
membranes with greater exudation of organic solutes from
the interior of the seeds during imbibition, due to the increase
in porosity and permeability to solutes (Simon, 1974).

In the analyzes of the physiological quality of the
seeds (Figure 2), the results obtained were effective
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in explaining 99.87% of the variations present in the
original characteristics, highlighting CP1 with 96.34%
and CP2 with 3.53%. This statistical approach provides a
graphical representation of the relationships previously
discussed, establishing visual connections between the
resultsin Tables 1 and 2 with Table 4, in which the variables
germination and GSI are mainly associated with the cultivar
CatuailAC-62, while the variables EC and LK are associated
with the cultivars Caturra IAC-476 and Japi. The increase
in the amount of electrolytes in the imbibition water is
directly associated with the degradation of membranes and
the subsequent loss of permeability control (Simon, 1974),
showing that higher levels of EC and LK are indicative of
damage to cell membranes in the seeds of these cultivars.

The exudation of cellular constituents is inversely related
to seed vigor (Woodstock, 1988). This exudation reflects not
only the loss of membrane integrity, but also the consequent
loss of compartmentalization of cellular constituents,

Table 3. Seed water content (% bu) of arabica coffee cultivars after
24 months of storage.

Cultivars Water content (% bu)™®
Catucai 785/15 39.63
Caturra IAC-476 29.33
Catuai IAC-81 38.99
Mundo Novo 3713
Catucai 2 SL/CAK 38.59
Catucai 24/137 38.80
Catuai IAC-62 43.09
Acaud 38.60
Japi 3213
Arara 40.26

(MAverage values of four replications, expressed as a percentage, wet
basis.

Table 4. Electrical conductivity (EC) and potassium leaching (LK)
of arabica coffee cultivars stored for 24 months.

Cultivars EC(uScm'g") LK (ppm/g)
Catucai 785/15 4.43 b 143b
Caturra IAC-476 49.58 a 31.66a
Catuai [AC-81 319b 1.33b
Mundo Novo 330b 0.73b
Catucai 2 SL/CAK 3.92b 0.49b
Catucai 24/137 435b 1.75b
Catuai IAC-62 2.97b 0.79b
Acaud 431b 146 b
Japi 47.87 a 3192a
Arara 3.89b 0.62 b

(The means followed by the same lowercase letter, in the columns
between cultivars, do not differ from each other at a 5% level, using
the Scott- Knott test.
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creating a substrate suitable for the development of
microorganisms and, therefore, accelerating the seed
deterioration process. The degradation of membranes
observed in this study highlights the beginning of a decline
in seed quality (Oliveira et al., 2015). The increase in the
amount of reactive oxygen species (ROS) emerges as a
central element that triggers oxidative damage to lipids,
proteins and DNA (Bailly, 2004; Waszczak et al., 2018;
Zhang et al., 2021). As seeds age, greater concentrations
of ROS attack polyunsaturated fatty acids in membrane
phospholipids, causing the long-chain fatty acids to break
down into smaller compounds, modifying membrane
permeability and leading to membrane destruction
(Oenel etal.,2017; Ebone et al., 2019; Ratajczak et al., 2019).

In the germination of seeds stored for 24 months,
abnormal seedlings were formed in relation to shoot
length (SL), root length (RL), fresh mass (FM) and dry

0.50

025

Stisisi

PC2 (3.53%)

cat785

-0.25

catuai2s!

-0.4 -0.2 0.2 04 06

0.0
PC1 (96.34%)

Figure 2. Scatter diagram in relation to the first two main components,
obtained from germination data (ger), germination speed index (gsi),
potassium leaching (kl) and electrical conductivity (ec), of seeds of ten
arabica coffee cultivars after 24 months of storage (cat785 = Catucai
785/15; caturra = Caturra [AC-476; catuai81 = Catuai IAC-81; mnovo =
Mundo Novo; catuai2sl = Catucai 2 SL/CAK; cat24137 = Catucai 24/137;
catuai62 = Catuai IAC-62; acaua = Acaud; japi = Japi; arara = Arara).

mass (DM) (Brasil, 2009). Similar results were observed
in coffee seeds stored at 25 °C (Aradjo et al., 2008).
The emergence of abnormal seedlings, characterized by
the death of tissues in different regions of the seed, can be
attributed to a variety of processes that occur during seed
deterioration. This includes membrane degradation, genetic
damage, changes in respiratory activity, transformations
in enzymes and proteins, adjustments in carbohydrate
and lipid metabolism, hormonal imbalances, presence of
toxic metabolites, action of microorganisms and changes
in synthesis rates (Coolbear, 1995).

However, in recently harvested seeds (Table 5), the
cultivars Arara, Catucai 24/137, Catuai IAC-62 and Catucai
785/15 presented the highest average shoot length (3.7;
3.7; 3.5 and 3.4 cm, respectively), while the cultivar
Caturra IAC-476 presented the lowest average (1.9 cm).
Considering the root length, the highest averages (3.8 and
3.7 cm, respectively) were observed in the cultivars Catucai
785/15 and Catucai 24/137 and smaller CR (1.5 cm) in
seedlings of the cultivar Caturra IAC-476.

The cultivars Acaud, Catucai 785/15, Catucai 24/137 and
Catuai IAC-62 presented the highest average fresh weight
(5.10; 5.00; 5.00 and 5.00 grams, respectively). However,
the Caturra IAC-476 and Mundo Novo cultivars presented
the lowest MF averages (4.00 and 4.25 grams, respectively).
The reduction in dry mass of seedlings from stored seeds
was similarly observed in passion fruit seedlings after
120 days of storage (Lima et al., 2023).

The cultivars Catucai 785/15, Catuai IAC-81, Catucai
24137, Acaua, Japi, Mundo Novo and Arara presented
the highest average dry mass (1.00; 1.00; 1.00; 1.00; 0.99,
0.98 and 0.98 grams, respectively).

This work highlights the importance of continuous
research to optimize storage conditions for coffee seeds.
Given the complexity of this process and the specific
difficulty associated with the intermediate and recalcitrant
characteristics of coffee seeds in relation to desiccation
tolerance (Ellis et al., 1991), the need for specific and
personalized approaches in this context is emphasized. This

Table 5. Shoot length (SL), root length (RL), fresh mass (FM) and dry mass (DM) of newly harvested Arabica coffee cultivar seeds.

Cultivars SL (cm) RL (cm) FM (g) DM (g)
Catucai 785/15 3.4am 3.8a 5.00a 1.00a
Caturra IAC-476 19d 1.5d 4.00c 0.94b
Catuai IAC-81 2.8¢c 29b 450b 1.00a
Mundo Novo 27c¢ 21c 425c¢ 098 a
Catucai 2 SL/CAK 2.8¢c 32b 475a 0.93b
Catucai 24/137 3.7a 3.7a 5.00a 1.00a
Catuai IAC-62 35a 33b 5.00a 0.93b
Acaud 31b 22¢c¢ 510a 1.00a
Japi 30c 23c 4.60b 0.99a
Arara 37a 25¢ 4.50b 098 a
CV (%) 9.30 14.19 115 4.81

(The means followed by the same lowercase letter, in the columns between the cultivars, do not differ from each other, using the Scott- Knott
mean grouping test at a 5% probability level. CV: Coefficient of variation.
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approach is crucial to overcoming the inherent challenges
and ensuring the effective preservation of seed quality, thus
contributing to continued success in agricultural production.

4. Conclusions

Storing arabica coffee seeds for 24 months results in a
drop in the germination percentage.

Stored seeds of the Catucai 24/137 and Arara cultivars
showed germination percentages similar to those of newly
harvested seeds.

Seeds of the Catuai IAC-62 cultivar maintain vigor
during storage.

The stored seeds of the Caturra IAC-476 and Japi cultivars
showed a reduction in physiological quality.

Electrical conductivity and potassium leaching tests
are efficient in identifying seeds in an advanced state of
deterioration.

Seeds of arabica coffee cultivars stored for 24 months,
under the conditions of the present study, produce
abnormal seedlings.

In view of this, it is suggested that new storage
techniques and environmental conditions be developed
so that coffee seeds can be stored for a longer period
without losing their vigor.
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