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ABSTRACT: Coffee, a globally traded and profitable commodity, is pivotal in many countties' economies
and social development. In the Vale do Ribeira, a region of significant socio-environmental importance,
coffee farming has the potential to boost local family agriculture through the diversification of agticultural
production, with a focus on Conilon coffee (Coffea canephora Pierre), which thrives in hot and humid climates.
In this context, our study's in situ evaluation of the agronomic performance of Conilon coffee clones is of
utmost importance. We assessed the vegetative growth, incidence of pests and diseases, productivity, and
grain ripening of various Conilon coffee clones in Registro, located in the humid subtropical environment of
Vale do Ribeira. Clones 401 and 410 demonstrated superior vegetative growth. Pests and diseases, such as
leaf miner, Phoma, and Cercosporiosis, wete more prevalent during higher temperatures, while rust was a
concern in cooler temperatures. The most productive clones were 13V, 407, 403, and 409, with a higher
petcentage of grains in the "cherry" stage, making them the most promising for cultivation in the region.
Keywords: brown eye spot; leaf miner; Mata Atlantica; plant growth; yield.

Desempenho agronémico de clones de café conilon submetidos ao clima
subtropical imido do Vale do Ribeira

RESUMO: O café é uma das commodities mais negociadas e lucrativas globalmente, desempenhando um
papel crucial na economia e no desenvolvimento social de muitos paises. No Vale do Ribeira, uma regido de
grande importincia socioambiental, a cafeicultura tem potencial para favorecer a agricultura familiar local
através da diversificagdo da produgido agricola, com énfase no café conilon (Coffea canephora Pierre), que é
adaptado a ambientes de clima quente e umido. Nesse contexto, a avaliacio i sitn do desempenho
agronomico de clones de café conilon é essencial para identificar as op¢oes mais promissoras. O presente
estudo avaliou o crescimento vegetativo, a incidéncia de pragas e doengcas, a produtividade e a maturacio de
grios de diferentes clones de café conilon em Registro, localizado no ambiente subtropical tmido do Vale do
Ribeira. Os clones 401 e 410 se destacaram pelo crescimento vegetativo superior. Em relacido as pragas e
doengas, houve maior incidéncia de bicho mineiro, Phoma e Cercosporiose durante periodos de temperatura
mais elevada, enquanto a ferrugem foi mais relevante em temperaturas amenas. Os clones mais produtivos
foram 13V, 407, 403 e 409, apresentando maior porcentagem de grios no estagio “cereja”, sendo
considerados os mais promissores para o cultivo na regiio.

Palavras-chave: cercosporiose; bicho mineiro; Mata Atlantica; crescimento vegetativo; produtividade.
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1. INTRODUCTION

Coffee cultivation is significant to the Brazilian economy
and is recognized internationally for technological
advancements and product quality (BARBOSA et al., 2019).
Brazil is one of the leading producers and exporters of coffee
worldwide, holding a prominent international position and
being the second-largest consumer of the beverage globally
(ICO, 2020). It should be noted that coffee is the second
largest commodity in the world, generating $91 billion
annually (ICO, 2020). The total cultivation area in the country
was 2.24 million hectares in 2023, producing 55.07 million
bags of coffee, each weighing 60 kg (CONAB, 2023). Of this

total production, approximately 30% was Conilon coffee
(Coffea canephora Pierre) (CONAB, 2023).

The climate has a significant influence on the potential
for coffee cultivation, determining both the productivity and
quality of the beverage, as well as the need for specific
technologies such as irrigation and the use of chemical
control for pests and diseases (LORENZETTI et al., 2015;
OVALLE-RIVERA et al., 2015; FERRAO; MUNER, 2017,
TAVARES et al,, 2018; HERERA, 2019; MENDONCA et
al., 2019; MOURA et al. 2021). Typically, Conilon coffee is
cultivated in low-altitude regions (up to 800m), where the air
temperature ranges between 22°C and 26°C and annual
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rainfall ranges between 1,200 mm and 1,800 mm (Ferrao et
al., 2019). Espirito Santo and Roraima states are the main
Brazilian producers, representing 63% and 19% of the
national total, respectively (CONAB, 2023).

The Vale do Ribeira Paulista, located in southeastern
Brazil, encompasses 22 municipalities within the state of S3o
Paulo, situated within the Hydrographic Basin of the Ribeira
de Iguape River. Renowned for its rich biodiversity in aquatic
and terrestrial ecosystems, the region hosts a significant
portion of the world's remaining Atlantic Forest, partitioned
into various Permanent Preservation Areas (PPAs) (IBGE,
2016). In these PPAs, traditional communities, including
indigenous groups, quilombolas, and caicaras, engage in
subsistence agricultural or extractive activities, often
organized into associations TANOVALI et al., 2018). With
some municipalities having over 50% of their territory
covered by Permanent Preservation Areas (APP),
industrialization and urban expansion are restricted, leading
to the service sector and agriculture forming the backbone of
the local economy (IBGE, 2016). The agriculture in this
region is characterized by a prevalence of banana and peach
palm production (IBGE, 2016). Sustainable agricultural
development, relying on family labor and production
diversification, is a major challenge for the region
(CARVALHO et al., 2022).

Despite its limited historical presence, the Vale do Ribeira
holds potential for coffee production, particularly Conilon
coffee. While its climate differs from traditional Arabica
coffee production regions like Sao Paulo and Minas Gerais
(TERAMOTO et al, 2019), it boasts temperature, air
humidity, and rainfall patterns conducive to Conilon coffee
cultivation (FERRAO et al., 2019). Consequently, research
focusing on clone selection and technology establishment for
coffee production in this region holds significance.

Based on the provided information, this study assesses
vegetative growth, production, and pest and disease
incidence in different Conilon coffee clones grown in Vale
do Ribeira Paulista. It aims to provide insights into conilon
coffee production feasibility in the region, identifying clones
best suited to its distinct climatic characteristics.

2. MATERIAL AND METHODS

The experiment was carried out at the Faculdade de
Ciéncias Agrarias do Vale do Ribeira - Universidade Estadual
Paulista “Jdlio de Mesquita Filho”, located in Registro
(24°31°58” S; 47°51°46” W, 25 m), whete the coffee seedlings
were set in March 2018. Both setting and the assays were
conducted according to the technical recommendations for
the coffee crop in the state of Sio Paulo (HAIJ et al., 1997);
phytosanitary management was used to control diseases with
chemical products recommended for coffee plantations.

According to the Pedological Map of Sao Paulo State
(ROSSI, 2017), the soil used is classified as Dystrophic
Yellow/Red Latosol with medium texture. The soil in the
experimental area, before the experiment was set, in the 0 to
0.2 m layer, had the following characteristics: pH 4.9; 29 ¢
dm= MOS; 449 and 18 mg dm of P and S, respectively; 9.9;
76; 32; 150 mmolc dm 3 of K, Ca, Mg and CTC, respectively;
79% V; 135; 62; 6.1; 18.4; 0.88 mg dm™ of Fe, Mn, Cu, Zn
and B, respectively, 3806, 205, 409 g kg! of clay, silt and clay,
respectively. In the 0.2 to 0.4 m layer, the following
characteristics were observed: pH 4.9; 34 ¢ dm= MOS; 462
and 11 mg dm? of P and S, respectively; 6.3; 75; 33; 160.2

mmolc dm?3 of K, Ca, Mg and CTC, respectively; 72% V;
132; 42; 6.5; 13.0; 1.06 mg dm- of Fe, Mn, Cu, Zn and B,
respectively, 405, 196, 399 g kg' of clay, silt and clay,
respectively.

The municipality of Registro has a climate classified as
Cfa according to the Koppen criteria and is common in the
greater part of the Vale do Ribeira Paulista IBGE, 2016),
with high cloudiness and relative humidity throughout the
year. Throughout the year, there is a predominance of cloudy
and partly cloudy sky conditions, with a low frequency of
clear skies (TERAMOTO et al., 2019). To describe the
prevailing atmospheric conditions in Registro during the
experimental period, we utilized daily data on air temperature
(Tair), relative humidity (RH), and cumulative rainfall released
by the National Institute of Meteorology (INMET) and the
Integrated Center for Agrometeorological Information
(CIIAGRO).

In the experiment, twenty clones of Conilon coffee
developed and provided by the Capixaba Institute for
Research, Technical Assistance and Rural Extension
(INCAPER), one of the main research institutions
responsible for the genetic improvement program of Conilon
coffee in Brazil, were evaluated. Among the 20 clones, eight
belong to the Vitéria — Incaper 8142 (NCR 20417) cultivar
and the rest to the Marilindia ES8143 (NCR 37678) cultivar.
Table 1 presents the information regarding the tested clones.

Table 1. National Cultivar Registry
characteristics of the tested clones.
Tabela 1. Numero do Registro Nacional de Cultivares (RNC) e
caracteristicas dos clones testados.

(NCR) number and

NCR Characteristics Clones

20417 High  vegetative wvigor, 2V, 3V, 4V, 5V, 6V,
moderately rust-resistant 8V, 10V and 13V.
High  vegetative wvigor, 401, 402, 403, 404,

37678 moderate resistance to rust 405, 406, 407, 408,

and leaf miners, drought 409, 410, 411 and
tolerance. 412.

The experimental design was a Randomized Complete
Block Design (RCBD) with three replications. Each plot
consisted of ten plants, with the six central plants considered
useful plots. The spacing between rows was 3.0 m, and the
spacing between plants was 1.0 m, resulting in a density of
three plants/ha, totaling 10,000 plants/ha. Regarding
agronomic performance, plant growth (in 2020, the second
year of crop formation), incidence of pests (in 2021) and
initial yield in 2021 and 2022 were evaluated. Throughout
the experimental period, pruning management was not
required, and it should commence after the fourth harvest
with production pruning. Furthermore, cultivation occurred
independently of irrigation.

Plant growth was evaluated about the following variables:
(i) stem diameter (SD), measured in millimeters, in the plant
collar region, with the aid of a caliper; (ii) several plagiotropic
branches (NPB), evaluated by counting all primary lateral
branches that were longer than 5 cm; (iii) plant height (PH),
measured in centimeters, from the base of the plant to the
apical bud stem, with the aid of a graduated ruler; (iv) number
of nodes in plagiotropic branches (NNPB), evaluated by
counting all nodes in plagiotropic branches; and (v) length of
the first plagiotropic branch (LFPB), evaluated by measuring
the first plagiotropic branch above the plant collar, with the
aid of a graduated ruler.
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The incidence of diseases and pests was analyzed through
monthly evaluations of incidence of rust (Hewileia vastatrix),
brown eye spot (Cercospora coffeicola), Phoma (Phoma spp.) and
leaf miner (Leucoptera coffeella), according to the method
proposed by Moraes (1998): (vii) incidence of brown eye spot
on the leaves of coffee trees, evaluation of the leaves of the
third or fourth pair, from the tip of branches in the middle
third of useful plants; (viii) incidence of leaf miner on the
leaves of coffee trees, based on the evaluation of the leaves
of the third or fourth pair from the tip of the branches of the
middle third of useful plants, counting intact mines and those
with signs of predation by wasps, from live and dead BMC
(coffee tree miner) caterpillars; (ix) incidence of Phoma spot
on coffee leaves, assessment of the youngest leaves at the tip
of branches in the middle third of the plants; (x) incidence of
leaf rust on coffee trees: evaluation of the leaves of the lower
third of the plants (coffee planting row).

The harvest began approximately 270 days after the start
of flowering, which was visually verified by the presence of
flower buds (ANTUNES; CARVALHO, 1954). Initial
production was evaluated having the following aspects as a
reference: (xi) Average yield, expressed in bags ha-1, obtained
by converting coffee harvested on the farm between June and
August 2021 and from May to July 2022 into processed
coffee; the conversion factor was obtained through the actual
yvield of each cultivar, that is, the volume of harvested coffee
necessary for the production of a 60 kg bag of processed
coffee (L per bag). For the calculation, samples of 3L coffee
were separated from each experimental plot, and after drying
until 11% moisture (b.u.) was reached, the samples were
processed. For the calculation, samples of three liters of
coffee were separated from each experimental plot, which,
after drying, reached 11% moisture (b.u.) and were then
processed. (xii) Percentage of parchment fruits (ripe), fruit
samples from the six central plants of each plot (500mL per
plot), in plagiotropic branches located in the four quadrants,
carried out when most of the fruits of the plot were in the
parchment stage. (xiii) Percentage of green fruits, fruit
samples from the six central plants of each plot (500mL per
plot), in plagiotropic branches located in the four quadrants.
(xiv) Percentage of raisins/dtied fruits: fruit samples from the
six central plants of each plot (500mL per plot) in
plagiotropic branches located in the four quadrants. (xv)
Percentage of floaters: The methodology proposed by
(ANTUNES; CARVALHO, 1954) is that 100 parchment
fruits are placed in water; those that remain on the surface
are considered floaters.

The data obtained and used in evaluating agronomic
performance were submitted for analysis of wvariance,
considering a statistical model with repeated measurements
over time with the Sisvar software (FERREIRA, 2020). For
the variables where the difference between treatments was
significant, the means of the clones were grouped by the
Scott-Knott test at 5% probability.

3. RESULTS

Figure 1 presents information about air temperature
(Tar), relative humidity (RH) and cumulative rainfall in
Registro during the experimental period (averages refer to the
period from January 2018 to December 2022). The vertical
lines show the standard deviation values, which serve as a
reference for verifying the interannual variability. Large
standard deviations indicate high interannual vatiability.
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Figure 1. Air temperature (T,), relative humidity (RH) and
accumulated rainfall in Registro, interannual monthly averages from
2018 to 2022.

Figura 1. Temperatura do ar (Ty), umidade relativa do ar (RH) e
precipitagdo acumulada em Registro, médias mensais interanuais de
2018 a 2022.

The air temperature varied between 26.18+1.23 °C and
23.88+2.04°C during the austral summer, while it remained
between 17.4911.10°C and 18.861+0.84°C in the winter,
during the austral winter (Figure 1b). January and August are
the hottest and coldest months, respectively. Regarding RH
(Figure 1b), it is greater than 80.0% in all months of the year,
being higher in the austral autumn and winter months. The
wettest and driest months ate June and December,
respectively. The highest accumulated rainfall values occur
during the austral spring and summer months, and the lowest
occurs during the austral winter. However, in all months of
the year, accumulated rainfall greater than 50mm is recorded
(Figure 1a). The rainfall is well distributed throughout each
month of the year, with an average monthly frequency of 4
days with rainfall occurring on all of them, and the maximum
period of days without rainfall being recorded as less than 12
days. The annual accumulated rainfall was 1712.14£348 mm.

Below ate the results of the agronomic evaluation of the
tested coffee clones about vegetative growth, incidence of
pests and diseases, and productivity. Table 2 presents the
results observed in evaluating the plant growth of Conilon
coffee clones cultivated in Registro, a representative
environment about a large part of Vale do Ribeira Paulista.

Table 2 shows the highest PH values were observed in
clones 401 and 410, respectively, 105.45 and 112.55 cm in
height. These PH values correspond to twice the smallest PH
observed, 54.25 c¢m, in clone 6V. The length of the first
plagiotropic branch (LFPB) showed no significant difference
between clones.

The number of nodes in the plagiotropic branches
(NNPB) was higher in clones 13V, 401, 402, 403, 406 and
410, presenting values above 80 nodes. In general, the



Oliveira et al.

Marilindia cultivar clones exhibited the highest values of
NNPB and NPB, which are directly related to productivity in
Conilon coffee. Regarding the number of plagiotropic
branches (NPB), the clones that presented superior results
were 4V, 5V, 8V, 10V, 13V, 401, 402, 403, 406, 407, 410 and

412, with the highest values obsetved. The lowest NPB value
was observed in clone 6V, with 6.6 plagiotropic branches in
the plant. Stem diameter (SD) was larger and statistically
different in clones 2V and 410, respectively, 30.81 and 26.96
mm.

Table 2. Plant height (PH), growth of the first plagiotropic branch (GFPB), number of nodes in plagiotropic branches (NNPB), number of
plagiotropic branches (NPB) and stem diameter (SD) of Coffea canephora in the second year of formation.

Tabela 2. Altura da planta (PH), crescimento do primeiro ramo plagiotrépico (GFPB), nimero de nés nos ramos plagiotrépicos (NNPB),
numero de ramos plagiotrépicos (NPB) e didmetro do caule (SD) de Coffea canephora no segundo ano de formagio

Clones PH GFPB NNPB NPB SD
(cm) (cm) (units) (units) (cm)
2V 90.95 b 42.33 a 60.80 b 8.80 b 30.81a
3V 87.65b 55.36 a 54.10 b 9.10b 25.03 b
4V 56.30 d 5230 a 71.60 b 10.70 a 1991 ¢
5V 85.20 b 55.73a 5720 b 10.50 a 23.83b
6V 54.25d 36.58 a 33.80b 6.60 b 18.37 ¢
8V 86.40 b 56.23 a 69.50 b 10.50 a 24.51 b
10V 76.85 ¢ 5273 a 60.60 b 11.10 a 20.26 ¢
13V 82.20 b 52.65a 81.00 a 1210 a 22.98 b
401 10545 a 5890 a 91.20 a 11.40 a 23.63 b
402 75.50 ¢ 56.52a 85.30 a 12.80 a 22.61b
403 92.00 b 57.50 a 111.90 a 1270 a 21.73 ¢
404 74.90 ¢ 31.00 a 74.20 b 7.00 b 1753 ¢
405 75.40 ¢ 65252 52.80 b 9.00 b 21.56 ¢
406 88.20 b 59.90 a 82.60 a 11.70 a 24.92b
407 72.70 ¢ 52.85a 65.80 b 10.00 a 21.92 ¢
408 74.60 ¢ 50.20 a 5240 b 9.00 b 23.01b
409 67.05c¢ 52.00 a 47.00 b 8.10 b 20.39 ¢
410 11255 a 75.56 a 109.00 a 12.50 a 26.96 a
411 83.45b 41.03 a 48.85b 8.75b 23.18b
412 73.70 ¢ 48.70 a 63.80 b 11.30 a 20.48 ¢
CV (%) 12.56 19.56 29.80 14.50 11.56

Means followed by the same letter do not differ by the Scott-Knott test at 5% probability.

Figure 2 depicts the results of rust, brown eye spot,
Phoma, and leaf miner incidence evaluation in the tested
clones during 2021. A notable prevalence of Phoma is
observed, peaking from December to May across almost all
Conilon coffee clones, varying severity depending on genetic
material (Figure 2). Rust was more pronounced in clones 10V
and 402, manifesting from June to December. Other clones
began showing rust from August onwards, with varying
degrees of susceptibility observed throughout the year;
November and December exhibited the highest disease
intensity. Special mention should be made of clones 404, 2V,
3V, and 4V, which presented good tolerance to rust. Brown
eye spot was detected in November, December, January, and
February, varying between clones 3V, 5V, 8V, 10V, 13V, 401,
402, 404, 405, 408, 409, and 411. In this study, the incidence
of the leaf miner was higher in October, when it was
observed in most clones, except 6V, 13V, and 412.

In Table 3, the initial production data observed in
Conilon coffee clones are presented, based on the 2021 and
2022 harvests, taking into account the yield of processed
coffee (60 kg ha'l bags) and the coffee percentages in
parchment, green, raisin, dry, and floater stages that comprise
production.

Considering the production of processed coffee per
hectare, the following clones were superior to the others: 2V,
3V, 8V, 13V, 401, 403, 407, 409, 410 and 411. The number
of beans in the “parchment” stage was higher in clones 13V,
406, 405, 402, 407, 403, 404, 4V, 409, and 401, which
presented values varying between 44.5 and 061% of
parchment beans. Specifically, the highest percentage of
parchment beans at harvest was observed in clone 401, with
61% of harvested beans.

Green beans were detected in greater quantity in clones
3V, 5V, 8V, 408, and 412; among them, the one with the
highest amount of green beans was clone 8V, with 63.7%
green beans. The clones that showed results significantly
lower than the number of green beans were: 401, 4V, 403,
407, 404, 405, 409, 6V, 13V, 402, 411, 4006, 410, 2V, and 10V,
with percentages between 11.4 and 37.9% of the total
harvested beans.

Dry beans were observed in greater quantity in clones 3V,
4V, 6V, 13V, 403, 405, 4006, 407, 410, and 411, ranging from
8.2% in clone 411 to 16.8% in clone 405. The clones that
presented a significantly lower percentage of dry beans were:
412, 408, 5V, 401, 8V, 10V, 402, 2V, 409, and 404,
representing percentages between 1.4 and 5.6% dry beans. In
this case, it should be observed that the lowest percentage
was found in clone 412 (1.4% of dry beans of the total
harvested beans).

4. DISCUSSION

The evaluation of the agronomic performance of
different genetic Coffea canephora materials is essential for the
viability of coffee production since the plant species is
allogamous, and cross-fertilization occurs differently from
Coffea arabica, which is an autogamous species in which self-
fertilization occurs, once it is self-compatible. Therefore, in
the production of Conilon coffee without genetic variability,
there is no fertilization and, consequently, the production of
coffee fruits (EMBRAPA, 2014). In addition to evaluating
agronomic performance, it is also interesting to evaluate the
compatibility between genetic materials to guarantee
reproduction and subsequent production with maximum
yield (FERRAO et al., 2019).
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Figure 2. Incidence of diseases and pests on Coffea canephora leaves under the Vale do Ribeira Paulista environment, including rust, brown
316 eye spots, phoma and leaf miners, from January to December 2021.

Figura 2. Incidéncia de pragas e doencas sobre as folhas do Coffea canephora submetido ao ambiente do Vale do Ribeira Paulista, em relagio
a ferrugem, cercosporiose, Phoma e bicho mineiro, de janeiro a dezembro de 2021.

Table 3. The mean initial yield of the initial harvests 2021/2022 and 2022/2023 and the mean percentage of fruits parchment (ripe), green,
raisin, dry and floater fruits.

Tabela 3. Média de produtividade inicial das colheitas iniciais de 2021/2022 e 2022/2023 ¢ percentuais médios de grios em pergaminho
(cereja), verdes, passas, secos e chocho.

Clones Yield Parchment Green Raisin Dry Floater
(bags ha'!) (%) (%) (%) (%) (%)

2V 529 A 383B 34.6B 229 A 42B 2.7 A
3V 49.1A 16.4B 50.8 A 241 A 8.6 A 6.7 A
4V 2938 57.8 A 12.6B 18.0 A 11.5A 27 A
5V 33.8B 30.0B 59.6 A 71A 33B 53 A
6V 27.7B 419B 243 B 232A 105 A 33A
8V 421A 27.0B 63.7 A 55A 38B 113 A
10V 239B 421B 3798 16.1 A 39B 0.7 A
13V 50.3 A 445 A 26.7B 15.7 A 131 A 0.1A
401 49.6 A 61.0 A 114B 17.2 A 34B 47 A
402 2938 545 A 2708 142 A 42 B 0.1A
403 353A 571 A 13.8B 211 A 8.1A 0.7 A
404 2358 574 A 19.7B 172 A 56B 23A
405 235B 480 A 20.7B 144 A 16.8 A 47 A
406 1928 46.7 A 29.8B 13.8 A 9.7 A 0.7 A
407 413 A 56.1 A 18.3B 15.0 A 10.5 A 40A
408 200B 384B 48.0 A 11.1 A 24B 2.7 A
409 373 A 582 A 2378 127 A 54B 1.7 A
410 441 A 30.5B 3268 29.0 A 7.8 A 0.1A
411 46.3 A 242B 29.4B 382 A 82A 13A
412 3298 3598 487 A 139 A 14B 0.7 A
Mean 35.6 43.30 32.03 17.53 713 2.80
CV (%) 20.5 26.11 51.40 49.78 49.16 162.66

Means followed by the same letter do not differ by the Scott-Knott test at 5% probability.
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Climatological information regarding air temperature,
relative humidity, and rainfall is important in selecting coffee
genetic material and production systems (SILVA et al., 2018).
These atmospheric variables directly impact crop yield and
the need for specific cultivation practices and technologies,
such as irrigation and pest and disease control (FERRAO et
al,, 2020; FERRAO; MUNER, 2017).

During the experimental period, the atmospheric
conditions remained ideal for developing and producing
Conilon coffee. Throughout most months of the year, the air
temperature remained within the range considered suitable
for the crop, ranging between 22°C and 26°C (FERRAO et
al., 2019). Furthermore, the rainfall was well distributed in
frequency and volume throughout the year, providing
favorable conditions for water availability in the soil
(CARVALHO et al, 2022). These favorable conditions
allowed for production without the need for irrigation.

The air temperature and relative humidity patterns
observed throughout the year in Registro favored the
incidence of most pests and diseases considered in this study.
The most critical period was from August to November,
when up to three were recorded simultaneously.

The leaf miner is one of the main pests whose larval stage
damages the leaves of coffee plants (PEREIRA et al., 2007).
Its incidence is more intense in hot and dry climates, with air
temperatures between 25°C and 27°C and relative humidity
below 70% (PARRA, 1985). These conditions shorten the
insect's life cycle, and the low relative humidity decreases the
incidence of fungi that parasitize the leaf miner. During the
experimental period, a higher incidence of leaf miners was
observed between July and October when the conditions of
air temperature and relative humidity were favorable. Most
clones showed infestation during this period, except for 6V,
13V, and 412. Carvalho et al. (2022) also reported a higher
incidence of leaf miners during the same year in cultivating
arabica coffee in Registro. Therefore, the phytosanitary
management of the crop in the region needs to be carried out
before this moment of high temperatures so that preventive
control and chemical control can begin in June.

The incidence of rust was more intense between July and
September under conditions of mild air temperatures and
high relative humidity. During these months, the air
temperature remained between 21.6°C and 23.6°C, with
relative humidity > 80%, conditions considered ideal for the
disease's proliferation (CAPUCHO et al., 2013). Among the
tested clones, five showed good tolerance to rust, with the
majority belonging to the “Vitoria Incaper 8141 cultivar:
clones 2V, 3V, and 4V. Mendonga et al. (2019), in Cachoeiro
de Itapemirim/ES/Brazil, also found good resistance to rust
in these same clones of the “Vitoria Incaper 8141’ cultivar.

The incidence of Phoma occurred during the austral
summer, when air temperatures and relative humidity were
elevated, conditions that favor the occurrence of this fungal
disease (MENDONCA et al., 2019; LORENZETTI et al.,
2015). Although the occurrence of Phoma was recorded, it is
important to highlight that the incidence was low. The low
incidence of this disease in the evaluated clones can be
attributed to both high cloudiness and balanced nutrition
(LORENZETTI et al.,, 2015).

Regarding vegetative growth, the observed results align
with the literature (BUSATO et al., 2022), indicating that the
evaluated clones showed satisfactory growth up to the

second year of formation. An important characteristic to be
considered in Conilon coffee cultivation is its ruggedness,
manifested in the plant's resistance to abiotic stresses such as
vatiations in water availability and extreme temperatures,
strengthening its natural defenses against pests and diseases
(MOURA et al. 2021). This resilient characteristic may
explain the greater vegetative vigor observed in clones 401
and 410 from 'Marilandia ES8143'. Another factor that may
have contributed to the increased vegetative vigor is the high
cloudiness characteristic of the region, which reduces the
incidence of direct solar radiation and stimulates branch
elongation and leaf area expansion (OVALLE-RIVIERA et
al., 2015).

In Brazil, the state of Espirito Santo stands out as the
main producer of Conilon coffee, recording production of
10.8 million bags and average productivity of 24.4 bags per
hectare during the experimental petiod (hatvests 2021/2022
and 2022/2023) (CONAB, 2022). In this study,
approximately 75% of the evaluated clones demonstrated an
initial productivity superior to the state of Espirito Santo
average during the same period, highlighting the potential of
the Vale do Ribeira for Conilon coffee cultivation.

The analysis of fruit percentages at different stages of
maturation  provides information about flowering
characteristics throughout the harvest season. Clones 401
and 407 presented a higher percentage of fruits at the ripe
stage, indicating an eatlier and more uniform onset of
flowering compared to the other evaluated clones and high
productivity. On the other hand, clones 3V, 4V, 6V, 405, 406,
409, and 412 showed a relatively uniform distribution of
percentages among fruit maturation stages, highlighting the
occurrence of multiple flowerings throughout the year.

Another noteworthy result is the high yields associated
with rust resistance observed in clones 2V and 3V. This
extremely interesting factor allows for the recommendation
of these clones for cultivation in the Vale do Ribeira without
the need for chemical control measures against this disease.

5. CONCLUSIONS

Clones 401 and 410 were established faster, resulting in
greater plant growth. The climatic conditions of the Vale do
Ribeira region interfere with the incidence of diseases and
pests studied, requiring greater care and monitoring for the
leaf miner.

The most productive clones were 2V, 3V, 8V, 13V, 401,
403, 407, 409, 410 and 411. A high yield was associated with
rust disease tolerance for clones 2V and 3V. Analyzing
agronomic performance, it can be concluded that clones 2V,
3V, 13V and 401 are indicated for cultivation under Registro-
SP conditions. The continuity of this research, combined
with new studies with Conilon coffee, is essential for
consolidating the crop in the state of Sao Paulo.
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