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Introduction
Currently, mealybugs (Pseudococcidae) are a key pest in persimmon crops from Spain 1. These
insects feed on plant phloem and excrete copious amount of honeydew, where subsequently
sooty mold grow. This results in a decrease of photosynthetic capacity and the aesthetical damage
of fruit. The cryptic behavior of mealybugs, their difficult identification, and the symbiotic
relationship they establish with ants make its management difficult.
The aims of this study were to determine:
i) the geographical and seasonal distribution of the main mealybug species in
persimmon crops from the main persimmon producing area of Spain;
ii) their parasitoid complex and parasitism levels; and
iii) the interaction with ants.
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Fig.I The mealybug Pseudococcus longispinus on persimmon leaf

Methodology
17 persimmon plots from the main producing areas in Valencian Community (Spain) were
sampled in late spring (set fruits), mid summer (growing fruits) and early autumn (ripening
fruits) of 2020.
In each orchard, we collected or observed 40 fruits, 120 leaves and the trunk of nine trees.
The following data were recorded:
•
•
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Fig.II Persimmon fruits damaged by the presence of sooty mold

•

Mealybugs.
Parasitized mealybugs. These were collected and transported to the laboratory for the
subsequent identification of the emerged parasitoids.
Ants.
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Results: Main mealybug species
• 90%

of the mealybugs were Pseudococcus longispinus. It was
present in 14 out of the 17 orchards.
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Pseudococcus longispinus
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•

8% were Pseudococcus viburni. It was present in 7 out of the 17
orchards.

•

2% were Planococcus citri. It was present in 7 out of the 17 orchards.

Pseudococcus viburni
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Fig.III Main mealybugs in persimmon orchards from Spain
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Results: Seasonal trend of mealybugs
Mealybugs per sample
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•

Mealybug populations increased from spring to autumn, when the
average percentage of fruit occupied by mealybugs was 25%. 10 out of
17 orchards exceeded 15% of fruits occupied at harvest.

•

Pseudococcus longispinus was the most abundant species in nine of
the 10 plots that exceeded 15% of occupied fruits

•

Pseudococcus viburni was the most abundant species in three plots,
one of them exceeded 15% of occupied fruits.

•

Planococcus citri was the most abundant species in four of the 17
plots, but none of them exceeded 10% of occupied fruits.
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Fig.IV Seasonal trends of mealybugs in persimmon trees

Biological control of mealybugs in persimmon orchards in Spain
Results: Parasitoid complex of Pseudococcus longispinus
• Anagyrus fusciventris

(Hymenoptera: Encyrtidae) was the most

abundant primary parasitoid.
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Fig.V Relative abundance of emerged parasitoids from P. longispinus
during the three sampling seasons (n=413)

•

Among the other primary parasitoids, Cryptanusia
(Hymenoptera: Encyrtidae) was abundant in summer.

•

These parasitoids appear to be specific to P. longispinus since they were
not observed on other mealybug species such as P. viburni and P. citri.

•

Hyperparasitoids were abundant in in summer (35.2 %) and autumn
(48.8 %). The most abundant hyperparasitoids were Chartocerus sp.
(Hymenoptera: Signiphoridae) and Prochiloneurus sp. (Hymenoptera:
Encyrtidae).
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Results: Parasitism of Pseudococcus longispinus
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Fig.VI Seasonal trend of P. longispinus parasitism
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Fig.VII Parasitism in the plots where P. longispinus was present in autumn
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Results: Interactions with ants
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As in the case of citrus crops in this area2, Lasius grandis
and Pheidole pallidula (Hymenoptera: Formicidae) were the
predominant ant species in persimmon trees.
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• 70%

of ants observed in tree canopies were associated
with mealybugs. Ants were frequently observed feeding on
mealybugs honeydew.

Fig.VIII Seasonal trends of ants in persimmon trees
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• 33%

of P. longispinus colonies were attended by ants in
spring and 20% in summer.

•
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Fig.IX Lasius grandis protects mealybugs from parasitic wasps

As it occurs with other mealybug species3, higher ant
abundance was associated with higher abundance of
Pseudococcus longispinus and lower parasitism level.
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Conclusions
• Pseudococcus longispinus is the most abundant mealybug species in
persimmon crops from Valencian Community.
• Lasius grandis and Pheidolle pallidula are the most abundant ant species in the
persimmon trees. These species frequently feed on the honeydew excreted by
P. longispinus. The abundance of these ants is positively related to the
abundance of P. longispinus.
• The parasitoid Anagyrus fusciventris is the biological control agent with the
greatest potential against P. longispinus. Three factors might regulate the
efficacy of this parasitoid: insecticide treatments, hyperparasitism and ant
presence.
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Fig.X Female of the parasitoid wasp Anagyrus fusciventris

• Future work to improve the biological control of P. longispinus should be aimed
to:
i) Increase the abundance of A. fusciventris.
ii) Reduce the abundance of associated ants.
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