Seasonality of pathogenic fungi in mites of rubber
tree plantations adjacent to fragments of Cerrado
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Abstract

Fungi are the most frequently observed pathogens of mite populations, helping to control them on different crops.
Twenty-five samples of leaves were collected from rubber tree plantations adjacent to two fragments of Cerrado veg-
etation. Each rubber tree plantation had 25 plants selected for sampling and seven leaves from around each tree top
were collected up to seven to eight meters above ground. Approximately 250 individuals of Calacarus heveae Feres,
Phyllocoptruta seringueirae Feres, and Tenuipalpus heveae Baker, collected randomly, were mounted from each plan-
tation. Hirsutella thompsoni Fisher was observed on all three mites and 7. heveae was the most infected species. The
highest infestation levels occurred from November to February (rainy season). In the dry season, infestation levels
were below 5%. Hirsutella thompsonii has potential to be used as mycoacaricide during the rainy season.
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Ocorréncia sazonal de fungos patogénicos em acaros
de seringais vizinhos a fragmentos de Cerrado

Resumo

Fungos sdo os patégenos mais freqlientemente observados em populagdes de dcaros, auxiliando o controle destes em
diferentes culturas. Vinte e cinco amostras de folhas foram coletadas de cultivos de seringueiras vizinhas a dois frag-
mentos de vegetagdo de Cerrado. Em cada seringal, 25 plantas foram selecionadas para coletas e sete folhas ao redor
da copa foram coletadas até a altura de sete a oito metros do solo. Aproximadamente 250 individuos de Calacarus
heveae Feres, Phyllocoptruta seringueirae Feres e Tenuipalpus heveae Baker, coletados aleatoriamente, foram mon-
tados. Hirsutella thompsonii Fisher foi observado nas trés espécies de dcaros e 7. heveae foi a espécie mais infectada.
Os maiores niveis de infec¢@o ocorreram de novembro a fevereiro (estagdo chuvosa). Na estacio seca, os niveis de in-
feccdo ficaram abaixo dos 5%. H. thompsonii tem potencial para ser usado como micoacaricida na estacio chuvosa.

Palavras-chave: Hevea brasiliensis, Hirsutella thompsonii, ocorréncia natural, Neozygites.

1. Introduction

Fungi are the most frequently observed pathogens of
mite populations, helping to control them on different
crops (Alves, 1998). One of the most important genera of
mite pathogenic fungi is Hirsutella Pat., which has been
found particularly on Eriophyidae (Lipa, 1971; McCoy,
1996; Alves, 1998; Poinar-Jr. and Poinar, 1998; Van der
Geest et al., 2000; Van der Geest et al., 2002). Van der
Geest et al. (2000) observed nine species of Hirsutella at-
tacking phytophagous mites of the families Eriophyidae,
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Tenuipalpidae, Tetranychidae and Tydeidae; Hirsutella
thompsonii Fisher has been the most studied of all species
of this genus (Baker and Neunzig, 1968; Samson et al.,
1980; McCoy, 1996; Poinar-Jr. and Poinar, 1998).

In rubber trees [Hevea brasiliensis (Willd. ex Adr.
De Juss.) Miiell. Arg., Euphorbiaceae], H. thompsonii
has been reported causing considerable mortal-
ity of Calacarus heveae Feres (Acari, Eriophyidae)
(Tanzini et al., 2000). Van der Geest et al. (2002) and
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Bellini et al. (2005) also observed the occurrence of
H. thompsonii on C. heveae.

The aim of this study was to quantify the fungal in-
fection rate on C. heveae, Phyllocoptruta seringueirae
Feres (Acari, Eriophyidae) and Tenuipalpus heveae
(Baker) (Acari, Tenuipalpidae) in rubber tree plantations
adjacent to fragments of Cerrado vegetation.

2. Materials and Methods

The study was conducted in two plantations of
rubber tree clone PB 235. One of them was close to a
type of Cerrado (sensu Ribeiro and Walter 1998) called
“Cerradao” (17° 23* S and 54° 42’ W) and the other
was next to a type of Cerrado called “Riparian Forest”
(17° 22> S and 54° 41° W), both in Itiquira, southern
Mato Grosso State. The first plantation was about 17 ha
and the second, about 45 ha. In both cases, samples were
taken from 25 trees selected for collection from an area
of about 20,000 m?, close to the respective Cerrado frag-
ments.

Between March 2004 and March 2005, samples were
taken at about 14 day intervals, totalling 25 sampling
events. At each sampling date, seven leaves were taken
from around the canopy of each selected tree up to seven
to eight meters above ground; one foliole of each leaf
was analyzed. Approximately 250 individuals, each of
the usually most abundant mite species on rubber trees
in the region (C. heveae, P. seringueirae, and T. heveae,
according to Demite and Feres, 2007a), from each field,
were mounted in Hoyer’s medium + Aman blue (1:1) to
determine the fungal infection rates.

The Spearman correlation coefficient (rs) was used
to identify a possible relationship between fungal in-
fection rate and climatic data registered at Plantacdes
E. Michelin Ltda., located about 3,8 km from the first
and 2,8 km from the second plantation.

3. Results

In both plantations, the fungi H. thompsonii and
Neozygites sp. (Figure 1) were found infecting mites
of the three species analyzed in this study. This is the
first record of fungal infection on P. seringueirae and
T. heveae. The rate of infection by H. thompsonii was
much higher than the rate of infection by Neozygites sp.,
which was below 1% of infected individuals.

The highest infection rates by H. thompsonii were
concentrated in two periods: from March to June 2004
and from November 2004 to March 2005 (Figure 2).
Between July and October, H. thompsonii infection rates
were below 5%. During this period, rainfall was very
scanty: no rain occurred during 65 days between July
and September (Figure 3).

Fungal infection rate by H. thompsonii correlated
positively with precipitation (rs = 0.061; P = 0.003)
and relative air humidity (rs = 0.57; P = 0.005), but not
with temperature (rs = 0.38; P = 0.084) or with the mean
number of sunlight hours per day (rs =-0.01; P = 0.962).
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Figure 1. Fungi infecting the most abundant mites in rub-
ber tree: Hirsutella thompsonii a-c): a) Tenuipalpus heveae;
b) Calacarus heveae, and c) Phyllocoptruta seringueirae;
Neozygites sp. d-f): d) Tenuipalpus heveae; e) Calacarus
heveae, and f) Phyllocoptruta seringueirae.

Due to the natural senescence of the leaves, the samples
collected between July and August were not considered
for the correlation analysis.

The highest H. thompsonii infection rates of
C. heveae and T. heveae were observed in the plantation
near the Cerradao fragment, whereas the highest infec-
tion level of P. seringueirae was observed in the planta-
tion near the Riparian Forest. T heveae was the species
with the highest infection rates in both areas: 23.7% of
all analyzed individuals of this species were infected by
H. thompsonii (Table 1).

4. Discussion

Precipitation can enhance the development of
H. thompsonii. Infection rates were much higher in
rainy months than in months with low or no precipita-
tion. The same outcome was observed for H. thompsonii
and Neozygites ct. floridana on Mononychellus tanajoa
(Bondar) (Acari, Tetranychidae) and Oligonychus
gossypii (Zacher) (Acari, Tetranychidae) in Benin,
Africa (Yaninek et al., 1996). The highest rates were
also observed when the temperature remained between
23.9 and 25.7 °C. In a previous study, the epizootia
of H. thompsonii in C. heveae was observed when the
mean monthly temperature ranged from 22.6 to 25.1 °C
(Tanzini et al., 2000). For Alves and Lecuona (1998),
these data are close to the ideal situation for development
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Table 1. Percentage of individuals of phytophagous mite species infected by Hirsutella thompsonii, in rubber tree plantations
adjacent to Cerrado fragments in Itiquira, Mato Grosso state, Brazil.

Species CF plantation RF plantation Both plantations
Calacarus heveae 17.46 14.48 15.51
Phyllocoptruta seringueirae 9.11 9.57 9.39
Tenuipalpus heveae 26.76 21.31 23.65

CF: Cerradao fragment; RF: Riparian Forest fragment.
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Figure 2. Percentage of mites belonging to the three species infected by H. thompsonii in Itiquira, Mato Grosso state, Brazil.
Bar: senescence period.
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Figure 3. Climatic dates observed during the five days prior to each sampling date in Itiquira, Mato Grosso state, Brazil.
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of pathogenic fungi. Periods of high relative air humidity
can also enhance the development of H. thompsonii.

The use of naturally occurring pathogens for pest in-
tegrated management systems depends on the adoption
of techniques that promote a good epizootic develop-
ment, such as the reduction in the application of chemi-
cal products. Natural control agents can lead to a sig-
nificant decrease in the number of chemical applications
that growers normally make, with benefits for the envi-
ronment, as well as for the direct and indirect impacts on
life and health quality (Pereira et al., 1998).

Demite and Feres (2007b) found that mites belong-
ing to the families Tetranychidae, Tenuipalpidae and
Tydeidae were also infected by H. thompsonii in native
plants of fragments adjacent to the rubber tree planta-
tions. The surrounding vegetation might be a reservoir
for these pathogens. The conidia can be dispersed by the
wind from native vegetation areas to rubber tree planta-
tions.

Future research, including field and laboratory
tests, should be conducted to verify the potential of
H. thompsonii as mycoacaricide of the most numerous
species of phytophagous mites in rubber trees.
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