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Abstract 
 
The aim of this study was to assess the resistance to red mite (Oligonychus ilicis) in Coffea arabica genotypes with introgression of 
genes from a different species (Coffea racemosa). The experiment was conducted in a greenhouse at IAPAR (Londrina, PR, Brazil), 
between January 2016 and January 2017. The experiment was conducted in a completely randomized design with five genotypes, 
12 replications of one plant per plot. The C. arabica cultivars IPR 100, IPR 99 and IPR 103 were evaluated as well as an F4 Arabica 
coffee line IAPAR H0113-40-26-10 with introgressed C. racemosa genes. Catuaí Vermelho IAC 99 cultivar, which is a pure C. arabica, 
was used as a susceptible control. In conditions of high natural infestation of red mite, the resistance of coffee genotypes was 
evaluated using a standard visual evaluation in January 2017. This evaluation was based on the percentage of leaf area with typical 
symptoms caused by this mite. Only one genotype, the F4 line IAPAR H0113-40-26-10 showed resistance to the red mite because 
present less leaf area with symptoms compared to other genotypes. The Arabica coffee cultivars IPR 99, IPR 100 and IPR 103 are as 
susceptible to red mite as to the susceptible control Catuaí Vermelho IAC 99.  
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Introduction 
 
Coffea arabica L. and C. canephora Pierre. are the main 
coffee species cultivated in the world representing, about 65 
and 35% of the total production, respectively (ICO, 2017). 
The red mite (Oligonychus ilicis) is considered an important 
pest for C. canephora, which causes economic losses more 
frequently in hotter and drier regions (Matiello et al., 2016). 
This pest also occurs in C. arabica and it can cause losses of 
up to 50 % in productivity in areas with high infestation and 
without chemical control (Franco et al., 2009). 
O. ilicis is a small arachnid of approximately 0.5 mm in 
length, with females with dark red coloration and males 
lighter and smaller (Malavolta et al., 1993). They attack the 
leaves of the coffee tree, especially on the tip of the 
branches and it can be seen with the naked eye, moving 
quickly on the leaves. The attacked plants presented leaves 
with tan color, without luster, where is observed thin webs 
woven by the mites and their ecdises on the upper face of 
the leaves. If there is no control, the mites can infest the 
entire crop. The leaves decrease in size and the 
photosynthetic activity, leaf fall and losses in the production 
(Franco et al., 2009). The attack of the red mite usually 
occurs in clumps of plants. They may also rarely attack the 

whole plantation, being more affected the plants with higher 
potential yield (Matiello et al., 2016). 
The major infestation of the red mite occurs in winter and 
summer (dry periods), because in rainy periods O. ilicis mites 
can be washed from the leaves, which decreases the 
population of this pest (Abreu, 2014). The extra use of 
copper fungicides and also pyrethroids has contributed to 
the population increase of this mite, although some of the 
pyrethroids are also acaricidal and do not provoke this 
imbalance (Fragoso, 2002). The use of insecticides from the 
neonicotinoids group, even via soil, especially for the active 
ingredient Thiamethoxam, causes a major attack of the red 
mite, probably by altering the content of amino acids or 
hormones in the coffee (Matiello et al., 2016). 
O. ilicis can be chemically controlled by sulfur-based 
products, insecticides and acaricides mainly by abamectin 
and emamectin, which are selective for controlling 
phytophagous mites (Reis et al., 2004). However, this 
increase costs coffee farmers’ and cause environmental 
damage and damage to the applicator’s health. 
The use of genetic resistance to mites would be important in 
the management of this pest, but so far there are few 
studies on the resistance of coffee plants. According to Reis 
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et al. (2004) the C. canephora var. kouillou is more attacked 
than cultivars of C. arabica. In laboratory conditions with 
artificial infestation, resistance to O. ilicis was observed in 
some cultivar Vitória clones of C. canephora var. kouillou 
when compared to other clones of the same cultivar (Silva et 
al., 2015). Resistance to O. ilicis in different coffee species 
was evaluated in laboratory conditions with artificial 
infestation, where high resistance to C. racemosa, C. 
salvatrix, C. dewevrei and C. liberica was identified. C. 
stenophylla and genotypes IAC 1195-5-6-1 and IAC 1195-5-6-
2 showed intermediate resistance (Oliveira et al., 1987). The 
same study reported that C. canephora, C. congensis, C. 
arabica cv. Mundo Novo and Icatu were highly susceptible. 
In the IAPAR’s breeding program, genotype IAC 1195-5-6-2, 
which is an Arabica coffee with introgressed C. racemosa 
genes, has been used to transfer resistance to leaf miner 
(Leucoptera coffeella) (Andreazi et al., 2015) and drought 
tolerance (Carvalho et al., 2017). In addition, IAPAR was 
developed by crossing Arabica coffee cultivars with 
introgression of genes of different species such as C. 
canephora and C. liberica. The source of resistance to red 
mite is not known in these cultivars and genotypes yet. 
The aim of this study was to evaluate the resistance to red 
mite in Coffea arabica genotypes with introgression of genes 
of different species. 
 
Results and discussion 
 
The mean values showed that the cultivars IPR 99, IPR 100 
and IPR 103 did not differ from the susceptible control 
Catuaí Vermelho IAC 99. Only the line IAPAR H0113-40-26-10 
differed from this control and presented resistance to the 
red mite (Table 1). 
The F4 line IAPAR H0113-40-26-10 was originated from the 
cross between the cultivar IPR 104 with a complex hybrid 
(‘Tupi IAC 1669-33’ x (“IAPAR 81185” x ‘Tupi IAC 1669-33’)] 
(Fig 1). Genotype IAPAR 81185 is an F2 plant derived from an 
F1RC2 plant called IAC 1195-5-6-2 c.950 Ep209. The origin of 
the latter was from a spontaneous hybrid between Coffea 
arabica and C. racemosa (IAC 1195) named C1195-5. This 
hybrid was naturally backcrossed twice with C. arabica 
originating from F1RC2 progeny named IAC 1195-5-6-2 
(Guerreiro-Filho, 2007). In IAPAR, an F2 plant (IAPAR 81185) 
from F1RC2 genotype (IAC 1195-5-6-2 c.950 Ep209) was 
identified as a possible resistance source to leaf miner and 
cold, and three more backcrosses were carried out with the 
cultivars Tupi IAC 1669-33 and IPR 104, originating from 
F1RC5 IAPAR H0113. In this study, this genotype was 
advanced by pedigree method to generate the F4RC5 line 
IAPAR H0113-40-26-10. “IAC 1195-5-6-2” is an important 
genotype used in Brazil’s breeding programs to transfer 
resistance to Leucoptera coffeella (Medina-Filho et al., 
1977b) and drought tolerance (Medina-Filho et al., 1977a), 
inherited traits from species C. racemosa. It is probable that 
IAC 1195-5-6-2 is the resistance source to red mite because 
of both cultivars Tupi IAC 1669-33 and IPR 104 originated 
from the same hybridization of IPR 99 (Villa Sarchi CIFC 
971/10 x Timor Hybrid CIFC 832/2), which was susceptible in 
our study. In addition, this partial resistance of IAPAR H0113-
40-26-10, with 21.52% of leaf affected area was also found 

in IAC 1195-5-6-2, on which 25.9% of the red mites 
completed their life cycle (Oliveira et al., 1987). In the same 
study, we verified that Icatu, C. canephora, C. arabica cv. 
Mundo Novo were highly susceptible and the % of mites that 
completed the life cycle were 88.0%, 84.6% and 77.8%, 
respectively, while C. racemosa was highly resistant with 
14.8% of completed mite life cycle. Thus, this lower 
percentage of leaf area with symptoms can be explained by 
the lower reproduction of the red mite in leaves of IAPAR 
H0113-40-26-10. It is also possible to speculate that C. 
racemosa is likely to be the source of resistance of genotype 
IAC 1195-5-6-2. 
IPR 100 was susceptible to red mite and is an Arabica coffee 
cultivar with C. liberica genes. Oliveira et al. (1987) reported 
it as highly resistant, but this resistance was not selected 
along the several generation and backcrossing advances with 
C. arabica. Both IPR 99 and IPR 103 were Arabica coffee 
plants containing C. canephora genes and were probably 
susceptible because both genitors were susceptible. 
 
Materials and methods 
 
Experimental set up 
 
The assessment of resistance to red mite was carried out in 
an experiment that conducted only to test the tolerance to 
drought in coffee genotypes. However, there was a high 
natural infestation of this mite in January 2017. Thus, this 
experiment was used to assess the resistance to O. ilicis, 
because it was observed that there was variability among 
the genotypes. The experiment was conducted in a 
greenhouse at the IAPAR, in Londrina, PR, Brazil (23º23’S; 
51º11’W, 585m asl), between January 2016 and January 
2017. The means of maximum, minimum and average 
temperatures during the experiment period were 27.4ºC, 
16.5ºC and 21.1ºC, respectively. Seedlings of five coffee 
genotypes with six pairs of leaves were transplanted into 
PVC tubes of 0.30 m in diameter x 1.2 m in height, with a 
total volume of 0.2826 m³ of substrate in a 1:1 ratio of soil 
and sand. The substrate was previously oven sterilized at 
100 

o
C for three hours at field capacity moisture. To each 

1000 liters of soil 417 g of single super phosphate, 100 g of 
potassium chloride, 42 g of urea and 111 g of dolomitic 
limestone were added. Fertilization and pH correction were 
performed as a result of soil chemical analysis. The plants 
were irrigated directly in the soil, without the contact of the 
water on the leaves. The experiment was set up in a 
completely randomized design with five treatments and 12 
replications of one plant per plot.  
 
Plant materials 
 
The cultivars of C. arabica IPR 100, IPR 99 and IPR 103 were 
evaluated, first with introgression of C. liberica genes and 
the last two of C. canephora. An Arabica F4 line named IAPAR 
H0113-40-26-10 with introgression of C. racemosa (Fig 1) 
was also evaluated. The cultivar Catuaí Vermelho IAC 99, 
which is a pure C. arabica, was used as susceptible control. 
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Table 1. Percentage of leaf area with red mite symptoms in Coffea arabica genotypes with introgression of genes of different 
species. 

Genotype
 

Mean
2 

IPR 103 60.02 a 
IPR 100 59.62 a 
Catuaí Vermelho IAC 99 (susceptible control)

1
 54.76 a 

IPR 99 53.08 a 
IAPAR H0113-40-26-10 21.52 b 

General mean 49.80 
CV (%)  24.64 

(1) 
Pure C. arabica.  

(2) 
Means followed by the same letter do not differ by the Tukey test at 1% probability. 

 
 

 
Fig 1. Backcrosses of Arabica coffee genotypes with Coffea racemosa and pedigree method used to develop the line IAPAR H0113-
40-26-10. 
 
Resistance evaluation 
 
The resistance of genotypes to red mite was evaluated by a 
visual evaluation in January 2017. This evaluation was based 
on the percentage of leaf area with the typical symptoms 
caused by this mite (Franco et al., 2009), represented by the 
tanning of the upper face of the leaves. For each plant or 
plot, all leaves of three branches of the middle third were 
evaluated, varying from 8 to 20 leaves per branch; and 
therefore, with variable number of leaves per plot. Thirty 
leaves of the experiment were collected at random with 
symptoms of tanning of the upper face of the leaves, in 
which the presence of O. ilicis was identified in all leaves. 
 
Statistical analysis 
 
The data of the percentage of the leaf area with symptoms 
were submitted to the Shapiro-Wilk normality test and to 
Bartlett test of homogeneity of variances. The data were not  
 

 
 
transformed to make the analysis of variance and the 
Tukey’s test at 1% of significance. The analyzes were carried 
out using the R software version 3.3.0 (R Core Team, 2016), 
package agricolae (Mendiburu, 2015). 
 
Conclusion  
 
The line IAPAR H0113-40-26-10 presented partial resistance 
to red mite. The Arabica coffee cultivars IPR 99, IPR 100 and 
IPR 103 are as susceptible to the red mite as to the 
susceptible control Catuaí Vermelho IAC 99. 
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