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Natural enemies associated with Phaseolus lunatus L. 
(Fabaceae) in Northeast Brazil
Solange Maria de França1,*, Luiz Carlos de Melo Júnior1, Antônio Viera Gomes Neto1, 
Paulo Roberto Ramalho Silva1, Élison Fabrício Bezerra Lima2, and José Wagner S. Melo3

Lima bean (Phaseolus lunatus L. (Fabaceae) is an important legume 
species for human consumption in tropical regions (Bitocchi et al. 2017). 
Its seeds are important sources of protein for the populations of South 
America, Africa, and Mexico (Araújo et al. 2015). There are few studies 
on phytophagous insects related to P. lunatus in Brazil. Generally, in 
South America insect pests are a limiting factor adversely affecting the 
agricultural production of Fabaceae, especially in genus Phaseolus. For 
example, Aphis craccivora Koch (Hemiptera: Aphididae), as well as the 
phytophagous mites Eutetranychus banksi (McGregor) (Acari: Tetrany-
chidae) and Tetranychus urticae Koch (Acari: Tetranychidae) (Coceano 
et al. 1998; Mendonça et al. 2011) have been reported to severely af-
fect the production of several bean species.

A number of studies on natural enemies associated with phytopha-
gous pests of P. lunatus have been reported in the world literature; 
examples include the predatory mites Phytoseiulus persimilis (Acari: 
Phytoseiidae) in the USA and Neoseiulus pseudolongispinosus (Xin, Li-
ang and Ke) (Acari: Phytoseiidae) in China (Bancroft & Margolies 1999; 
Sarwar 2014), the predatory stink bug Podisus maculiventris (Say) (He-
miptera: Pentatomidae) and a eulophid wasp, Pediobius foveolatus 
(Crawford) (Hymenoptera: Eulophidae) (Nottingham et al. 2016), in 
the USA. Currently, there is little biological information on the occur-
rence of natural enemies associated with phytophagous insect pests 
on lima beans from South America. Here we report on our efforts to 
document the parasites and predators on this agronomic crop in the 
state of Piauí, in northeastern Brazil, as well as providing information 
on their bioecology and trophic interactions.

Weekly leaf samples were collected during May through Sep 2016 
in experimental lima bean fields located at the Department of Plant 
Science, Agricultural Sciences Center, Federal University of Piauí (So-
copo campus), Teresina, Piauí. A total of 200 plants were sampled for 

the entire study (10 leaves per sample). Mites, thrips, syrphids, and 
coccinellids were collected from excised leaves; when thrips were ob-
served in the fields, a 30-min manual sample effort was performed. In 
addition, lima bean plants were sampled in an infested greenhouse. 
Parasitized aphids (mummies) were removed from leaves using a 
probe and placed individually in Petri dishes for the emergence of par-
asitoids. Predatory mites were mounted on microscope slides using 
Hoyer’s medium and identified using the morphological identification 
keys of Chant and McMurtry (2007), Moraes et al. (1986), and Moraes 
et al. (2004) using a phase contrast microscope (400×) (Brand Olympus 
Model BX41, St. Louis, Missouri, USA). Once parasitoids emerged, they 
were placed in 70% alcohol and sent for identification by Dr. Marcus 
Vinicius Sampaio (Federal University of Uberlândia, Uberlândia, Minas 
Gerais, Brazil). Syrphidae larvae were removed with a brush, placed in 
flat bottom tubes, 8.5 cm H × 2.5 cm, and reared at 25 ± 1 °C, relative 
humidity of 70 ± 10%, and 12:12 h (L:D) photoperiod. Nymphs of the 
aphid Aphis craccivora Koch (Hemiptera: Aphididae) were offered ad 
libitum to larvae of the predator until they reached the pupal stage. 
Adult syrphids were stored in alcohol at 70% and sent for identifica-
tion by Gil Felipe Gonçalves Miranda (Laboratory of Systematic, Urban 
and Forensic Entomology, National Institute of Amazonian Research, 
Manaus, Amazonas, Brazil).

The following predatory arthropods were recovered from leaf sam-
ples: Scymnus (Pullus) rubicundus Erichson (Coccinellidae: Scymninae), 
Pseudodorus clavatus (F.) (Diptera: Syrphidae: Syrphinae), as well as their 
prey, A. craccivora. Aphelinus sp. (Hymenoptera: Aphelinidae) was reared 
from the aphid A. craccivora. Franklinothrips vespiformis (Crawford) (Thy-
sanoptera: Aeolothripidae) was reared from Tetranychus neocaledonicus 
André (Acari: Tetranychidae) and Caliothrips phaseoli (Hood) (Thysanop-
tera: Thripidae) (Table 1).

Table 1. Natural enemies collected with phytophagous insects on lima bean (Phaseolus lunatus) in northeastern Brazil.

Natural enemies Associated phytophagous arthropods
Scymnus (Pullus) rubicundus Erichson (Coccinellidae: Scymninae) Aphis craccivora Koch (Hemipetra: Aphididae)
Pseudodoros clavatus (Fabricius) (Diptera: Syrphidae: Syrphinae)
Aphelinus sp.  (Hymenoptera: Aphelinidae)

Franklinothrips vespiformis (Crawford) (Thysanoptera: Aeolothripidae) Tetranychus neocaledonicus André (Acari: Tetranychidae)
Caliothrips phaseoli (Hood) (Thysanoptera: Thripidae)

Euseius concordis (Chant) (Acari: Phytoseiidae) T. neocaledonicus
Amblyseius tamatavensis Blommer (Acari: Phytoseiidae) Proctolaelaps bickleyi Bram (Acari: Ascidae)
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Fig. 1. (A) Proctolaelaps bickleyi; (B) Amblyseius tamatavensi male, highlight for the long arrows; (C–D) Franklinothrips vespiformis; (E) emergence of Aphelinus 
sp. parasitizing Aphis craccivora; (F) Aphelinus sp. adult; (G) Pseudodorus clavatus larva; (H) Scymnus (Pullus) rubicundus egg; (I) S. rubicundus larva at different 
instars; (J) larva feeding on A. craccivora; (K) S. rubicundus adult.
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Franklinothrips vespiformis, and its prey C. phaseoli, were collected 
from lima bean plants. The occurrence of both species on P. lunatus 
provides new information regarding their ecological association in 
this habitat. It is also the first report of this predator on lima bean 
since thrips surveys were conducted by Lima and Zucchi (2016) on 
fabaceous plants and weeds in northeastern Brazil. Earlier, Sampaio 
et al. (2009) had reported that F. vespiformis was collected from P. 
vulgaris (common beans). On the other hand, C. phaseoli is widely 
distributed in Brazil, and can be found on Macroptilium lathyroides 
(L.) Urb (Fabaceae) (Lima & Zucchi 2016), common beans (Jesus et 
al. 2010), and soybeans (Link et al. 1981).

In our study, the presence of Pseudodorus clavatus (F.) (Dip-
tera: Syrpidae) feeding on A. craccivora on bean plants also was 
observed. Larvae of P. clavatus have a high efficiency in the preda-
tion of A. craccivora, besides being considered the most abundant 
and important syrphid predator in South America (Auad 2003). This 
predator occurs in several agronomic crops, such as citrus, cabbage, 
cucumber, and wheat, and may be associated with other aphid 
pests, e.g., Toxoptera citricidus (Kirkaldy), Brevicoryne brassicae (L.) 
(Hemiptera: Aphididae), Aphis gossypi (Glover) (Hemiptera: Aphidi-
dae), A. spiraecola (Patch) (Hemiptera: Aphididae), Myzus persicae 
(Sulzer) (Hemiptera: Aphididae), and B. brassicae (L.) (Hemiptera: 
Aphididae) (Auad & Trevizani 2005; Bächtold & Del-Claro 2013; De 
La Pava & Sepulveda-Cano 2015).

The predatory mites Euseius concordis (Chant) (Acari: Phytosei-
idae), Amblyseius tamatavensis Blommer (Acari: Phytoseiidae), and 
Proctolaelaps bickleyi Bram (Acari: Ascidae) were collected togeth-
er feeding on T. neocaledonicus (Fig. 1). Amblyseius tamatavensis 
proved to be the most abundant mite in our collections. This is the 
first report in Brazil of the natural occurrence of these 3 mite spe-
cies on lima beans.

In summary, there is potential for natural enemies to be used 
in the management of phytophagous pests in lima bean production 
in Brazil. Further research on the ecological relationships of these 
various predators, parasites, with phytophagous pests found on P. 
lunatus is needed including, but not limited to, characterizing their 
bionomic attributes, preferences, and ultimate effectiveness in the 
field at reducing crop damage.

The authors thank the Coordination for the Improvement of 
Higher Education Personnel for the scholarship granted; to the sci-
entific initiation fellow Clovyedson da Silva Pereira for the help in 
obtaining the images of the mites; to Lúcia Massutti de Almeida 
(Department of Zoology, Federal University of Paraná) for identifi-
cation of predatory beetles, and to Marcus Vinicius Sampaio (Fed-
eral University of Uberlândia) for identification of Hymenoptera 
parasitoids.

Summary

In Brazil, characterization of the natural occurrence of insect predators 
and parasites affecting phytophagous pests of Phaseolus lunatus is limited. 
Our objective was to identify which natural enemies were present in lima 
bean fields in northeast Brazil. Also, this is the first report of the natural 
occurrence of thrips and mite predators on lima bean. The following spe-
cies were identified as predators of Aphis craccivora: Scymnus rubicundus 
(Coccinelidae), Pseudodoros clavatus (Syrphidae), as well as the parasit-
oid Aphelinus sp. (Aphelinidae). In addition, Franklinothrips vespiformis 
(Aeolothripidae) was collected along with its prey, the phytophagous mite 
Tetranychus neocaledonicus, and the phytophagous thrips Caliothrips pha-
seoli. Predatory mites were identified as Euseius concordis (Phytoseiidae), 
Proctolaelaps bickleyi (Ascidae), and Amblyseius tamatavensis (Phytosei-

idae). These 3 mite species were observed to prey on T. neocaledonicus 
and represents the first report of these predators occurring on P. lunatus 
in Brazil.

Key Words: Lima bean; parasitoid; predators; phytophagous

Sumário

No Brasil, a caracterização da ocorrência natural de insetos pre-
dadores e parasitas sobre insetos fitófagas de Phaseolus lunatus é 
escassa. Nosso objetivo foi identificar quais inimigos naturais es-
tavam presentes em cultivo de fava no nordeste brasileiro. Além 
disso, este é o primeiro relato da ocorrência natural de tripes e 
ácaros predadores em fava. As seguintes espécies foram identifi-
cadas como predadoras de Aphis craccivora: Scymnus rubicundus 
(Coccinelidae), Pseudodoros clavatus (Syrphidae), bem como o pa-
rasitoide Aphelinus sp. (Aphelinidae). Além do mais, Franklinothrips 
vespiformis (Aeolothripidae) foi coletado juntamente com suas pre-
sas, o ácaro fitófago Tetranychus neocaledonicus e o tripes fitófago 
Caliothrips phaseoli. Ácaros predadores foram identificados como 
Euseius concordis (Phytoseiidae), Proctolaelaps bickleyi (Ascidae) 
e Amblyseius tamatavensis (Phytoseiidae). Essas três espécies de 
ácaros foram observadas predando T. neocaledonicus e servem co-
mo o primeiro relato desses predadores ocorrendo em P. lunatus 
no Brasil.

Palavras Chaves: Feijão fava, parasitoide, predatores, fitófagos

References Cited

Araújo ASF, Antunes JEL, Lopes ACA, Gomes RLF, Figueiredo MBV. 2015. Rhi-
zobia and lima bean symbiosis: importance, occurrence, and diversity, pp. 
104–112 In Lopes ACA, Gomes RLF, Araújo ASF [eds.]. Phaseolus lunatus: 
Diversity, Growth and Production. Nova Publishers, New York, USA.

Auad AM. 2003. Aspectos biológicos dos estágios imaturos de Pseudodorus 
clavatus (Fabricius) (Diptera: Syrphidae) alimentados com Schizaphis 
graminum (Rondani) (Hemiptera: Aphididae) em diferentes temperatu-
ras. Neotropical Entomology 32: 475–480.

Auad AM, Trevizani R. 2005. Ocorrência de sirfídeos afidófagos (Diptera, Syr-
phidae) em Lavras, MG. Revista Brasileira de Entomologia 49: 425–426.

Bächtold A, Del-Claro K. 2013. Predatory behavior of Pseudodorus clavatus 
(Diptera, Syrphidae) on aphids tended by ants. Revista Brasileira de En-
tomologia 57: 437–439.

Bancroft JS, Margolies DC. 1999. An individual-based model of an acarine 
tritrophic system: lima bean, Phaseolus lunatus L., twospotted spider 
mite, Tetranychus urticae (Acari: Tetranychidae), and Phytoseiulus persi-
milis (Acari: Phytoseiidae). Ecological Modelling 123: 161–181.

Bitocchi E, Rau D, Bellucci E, Rodriguez M, Murgia ML, Gioia T, Santo D, 
Nanni L, Attene G, Papa G. 2017. Beans (Phaseolus ssp.) as a model for 
understanding crop evolution. Frontiers in Plant Science 8: 1–22.

Chant DA, McMurtry JA. 2007. Illustrated keys and diagnosis for the genera 
and subgenera of the Phytoseiidae of the world (Acari: Mesostgmata). 
Indira Publishing House, West Bloomfield, Michigan, USA.

Coceano PC, Peressini S, Bianchi GL. 1998. The role of winged aphid species 
in the natural transmission of soybean mosaic potyvirus to soybean in 
north-east Italy. Phytopathologia Mediterranea 37: 111–118.

De La Pava SN, Sepulveda-Cano PA. 2015. Morfologia larval de Pseudodo-
ros clavatus (Diptera: Syrphidae) y su eficiencia depredadora del pulgón 
Aphis craccivora (Hemiptera: Aphididae). Revista Colombiana Entomo-
logia 41: 58–62.

González G. 2009. Los Coccinellidae de Argentina [online]. Disponible en 
World Wide Web: http://www.coccinellidae.cl/paginasWebArg (last ac-
cessed 10 Mar 2017).

Jesus FG, Boiça Junior AL, Carbonell SAM, Stein CP, Pitta RM, Chioratto AF. 
2010. Infestação de Bemisia tabaci biótipo B e Caliothrips phaseoli em 
genótipos de feijoeiro. Bragantia 69: 637–648.

Lima EFB, Zucchi RA. 2016. Thrips on fabaceous plants and weeds in an eco-
tone in northeastern Brazil. Ciência Rural 46: 393–398.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 20 Sep 2024
Terms of Use: https://bioone.org/terms-of-use



Scientific Notes 691

Link D, Costa EC, Carvalho S. 1981. Níveis de infestação e danos de Caliothrips 
phaseoli em soja. Revista do Centro de Ciências Rurais 11: 257–261.

Mendonça RS, Navia D, Diniz IR, Flechtmann CHW. 2011. South American 
spider mites: new hosts and localities. Journal of Insect Science 11: 1–17.

Moraes GJ, McMurtry JA, Denmark HA. 1986. A Catalog of the Mite Fam-
ily Phytoseiidae: References to Taxonomy, Synonymy, Distribution and 
Habitat. Embrapa-DDT, Brasília, Distrito Federal, Brazil.

Moraes GJ, McMurtry JA, Denmark HA, Campos CB. 2004. A revised catalog 
of the mite family Phytoseiidae. Zootaxa 434: 1–494.

Nottingham LB, Dively GP, Schultz PB, Herbert DA, Kuhar TP. 2016. Natural 
history, ecology, and management of the Mexican bean beetle (Cole-

optera: Coccinellidae) in the United States. Journal of Integrated Pest 
Management 7: 1–12.

Sampaio MV, Bueno VHP, Silveira LCP, Auad AM. 2009. Biological control of 
insect pests in the tropics, pp. 28–70 In Del Claro K, Oliveira PS, Rico-Gray 
V [eds.], Tropical Biology and Conservation Management. Eolss Publish-
ers, Oxford, United Kingdom.

Sarwar M. 2014. Influence of host plant species on the development, fe-
cundity, and population density of pest Tetranychus urticae Koch (Acari: 
Tetranychidae) and predator Neoseiulus pseudolongispinosus (Xin, Liang 
and Ke) (Acari: Phytoseiidae). New Zealand Journal of Crop and Horticul-
tural Science 42: 10–20.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 20 Sep 2024
Terms of Use: https://bioone.org/terms-of-use


