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Quantification of prey consumption by the predators
Chauliognathus flavipes (Coleoptera: Cantharidae),
Cycloneda sanguinea (Coleoptera: Coccinellidae), and
Orius insidiosus (Heteroptera: Anthocoridae)

Maria Elisa de Sena Fernandes?, José Cola Zanuncio2, Angelica Plata-Ruedda’,
Walyson Silva Soares3, Rafael Ribeiro Coelho?, and Flavio Lemes Fernandes?*

Mass rearing and release of predatory insects in agricultural and
forest areas for biological control programs (Tavares et al. 2012; Nara-
njo et al. 2015) is dependent on the ecology and biology of a pest spe-
cies and its associated predator guild (Sgrensen et al. 2012; Silva et al.
2013, Grayson et al. 2015). Determination of effective predators for
suppression of targeted prey represent the first step for applied bio-
logical control programs (De Clercq & Degheele 1997). Prey may affect
the development, reproduction, and behavior of predators (Silva et al.
2013). Mass rearing techniques can improve the potential effective-
ness of natural enemy production in augmentive biological control,
but the use of living prey, or artificial diets, remains problematic when
mass rearing of individuals is required (De Clercq et al. 2005).

The families Anthocoridae, Cantharidae, and Coccinellidae contain
several important predators (Sobhy et al 2014; Roy & Brown 2015).
Specifically, Chauliognathus flavipes (F.) (Coleoptera: Cantharidae), Cy-
cloneda sanguinea (L.) (Coleoptera: Coccinellidae), and Orius insidio-
sus (Say) (Hemiptera: Anthocoridae) have been reported to prey upon
a variety of aphids, whiteflies, lepidopteran eggs, thrips, and mites
(Dode et al. 2008; Schuber et al. 2012). Chauliognathus flavipes be-
longs to a family consisting principally of small arthropod predators,
but the importance of this species in biological control programs is
poorly understood (Waldner et al. 2013). Junior et al. (2004) reported
that adult C. sanguinea reduced Aphis gossypii (Glover) (Hemiptera:
Aphididae) populations by 93.5% in 2 d in a greenhouse. Orius insid-
josus, a primary natural enemy of Frankliniella spp. (Thysanoptera:
Thripidae), has been shown to successfully collapse populations of this
pest on Capsicum annuum L. (Solanaceae) in the US (Reitz et al. 2003).

Our study was conducted at the Laboratory of Integrated Pest Man-
agement, Rio Paranaiba, Universidade Federal de Vigosa, in the mu-
nicipality of Rio Paranaiba, Minas Gerais State, Brazil. Predators were
collected randomly from tomato (Solanum lycopersicon L.) (Solana-

ceae) (19.172894°S, 46.113822°W), potato (S. tuberosum) (Solanaceae)
(19.186200°S, 46.128577°W), corn (Zea mays L.) (Poaceae) (19.183688°S,
46.132933°W), and soybean (Glycine max [L] Merrill) (Fabaceae)
(19.177755°S, 46.127427°W) (Rio Paranaiba, Minas Gerais State, Brazil).
The locations were georeferenced using Garmin E-Trex Summit Hc (Gar-
min International Ltd., Olathe, Kansas, USA) during 2012 and 2013.

Adult C. flavipes and C. sanguinea were collected from soybean
(G. max) plants and separated into plastic pots (250 mL) with 2 cir-
cular 1-cm covered with voile and sealed with silicone. The openings
in the lids allowed gas to exchange with the external environment. A
paper towel was placed in each pot as a substrate for oviposition by the
predator. Eggs were transferred to acrylic Petri dishes (15.0 x 2.0 cm)
with a moistened cotton swab to prevent desiccation. Individual larvae
of each predator species were isolated in 500 mL plastic pots with 15
Myzus persicae (Sulzer) (Hemiptera: Aphididae) added per pot per d.
Pupae were transferred to a Biochemical Oxygen Demand incubator
(Tecnal, Sdo Paulo, Brazil,) at 25.0 £ 0.1 °C, 75.0 + 0.4% RH, with a 12:12
h (L:D) photoperiod (Oliveira et al. 2005). Orius insidiosus adults were
collected from maize fields (Z. mays) and grouped into mating pairs in
acrylic Petri dishes (15.0 x 2.0 cm) sealed with polyethylene film that
contained 22 nymphs and 35 adults of Frankliniella spp. as food. Dishes
contained Bidens pilosa L. (Asteraceae) inflorescences that served as
oviposition sites for the predator nymphs. Predators were reared in a
Biochemical Oxygen Demand chamber at 25.0 £ 1.2 °C, 70.1 + 10.4%
RH, and a 12:12 h (L:D) photoperiod. Inflorescences were observed
daily, with a stereoscopic microscope, where O. insidiosus eggs were
removed and placed in Petri dishes (15.0 x 2.1 cm). A cotton swab
moistened with distilled water was placed into each plate as a water
source and dishes sealed with polyethylene film.

Laboratory tests on prey consumption by adult C. flavipes were con-
ducted using 30 Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) and
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Fig. 1. Mean number of prey (+ SE) consumed by (A) Orius insidiosus, (B) Cycloneda sanguinea, and (C) Chauliognathus flavipes predators. Columns with the same
letter (within predator species) are not different (Tukey’s multiple comparison test, P < 0.05).
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Scientific Notes

20 Helicoverpa armigera (Hiibner) (Lepidoptera: Noctuidae) eggs as well
as 30 nymphal M. persicae. The effectiveness of adult C. sanguinea preda-
tion on eggs of Tetranychus spp. (Prostigmata: Tetranychidae) and nymphs
of M. persicae also was evaluated using 50 and 20 individuals per Petri
dish, respectively. Evaluation of egg predation by adult O. insidiosus on
T. absoluta and H. armigera eggs, including nymphs of Thrips spp. (Thy-
sanoptera: Thripidae), was conducted using 20, 40, or 45 individuals per
Petri dish, respectively.

The number of prey consumed was evaluated 5 h after predator and
prey were added. The experimental design was completely randomized
with 10 replications per dish of a specific predator-prey species combi-
nation (n = 40 dishes per combination). Prey survival in dishes without
predators was 100% during the 5-h evaluation. Mean numbers of prey
consumed initially were subjected to a goodness of fit test for normality
and homogeneity of variance (SAS Institute 2001). Results of this analysis
revealed that data were normal and homogenous in variance; therefore,
data were analyzed using a 1-way ANOVA without transformation. Mean
numbers of prey consumed by each predator species were compared us-
ing Tukey’s multiple comparison test and differences considered signifi-
cantat P<0.05.

All predators evaluated in this study fed on the prey species offered to
them, although the amount of eggs and nymphs consumed by C. flavipes,
C. sanguinea, and O. insidiosus varied according to prey species. Preda-
tion by O. insidiosus adults on T. absoluta and H. armigera eggs was sig-
nificantly greater (35.0 + 1.2 and 36.0 + 0.0, respectively) than Thrips spp.
nymphs (Fig. 1A). Cycloneda sanguinea fed considerably more on aphids
(38.0 + 1.3) than eggs of Tetranychus spp. (Fig. 1B). Chauliognathus fla-
vipes preyed significantly more on T. absoluta eggs (25.5 + 1.9) and M.
persicae nymphs (21.3 + 5.5) compared with H. armigera eggs (Fig. 1C).

Consumption of Thrips nymphs, T. absoluta, and H. armigera eggs
by O. insidiosus was higher than those reported in the study by Coll &
Ridgeway (1995), probably because we only offered only prey and no
other supplementary sources of food, such as pollen or nectar (Ber-
nardo et al. 2017). We also found that C. sanguinea fed on more M.
persicae than Tetranychus spp., probably because this predator com-
monly preys on the former species under field conditions (Oliveira et
al. 2005). However, the factor(s) responsible for higher consumption
of M. persicae nymphs and T. absoluta eggs than H. armigera eggs by
C. flavipes is unknown.

The funding and fellowships provided by the following Brazilian agen-
cies were greatly appreciated: CAPES Foundation from the Brazilian Min-
istry of Education, National Council for Scientific and Technological De-
velopment (CNPq), and Minas Gerais State Foundation for Research Aid
(FAPEMIG).

Summary

We report on the predatory consumption of prey by adult Chauliogna-
thus flavipes (F.) (Coleoptera: Cantharidae), Cycloneda sanguinea (L.) (Co-
leoptera: Coccinellidae), and Orius insidiosus (Say) (Hemiptera: Anthocori-
dae) in laboratory no-choice feeding tests. Chauliognathus flavipes more
commonly preyed on eggs of Tuta absoluta (Meyrick) (Lepidoptera: Gel-
echiidae) and nymphs of Myzus persicae (Sulzer) (Hemiptera: Aphididae).
Cycloneda sanguinea fed on more M. persicae nymphs while O. insidiosus
fed slightly more on Helicoverpa armigera (Hibner) (Lepidoptera: Noctui-
dae) and T. absoluta eggs compared with Thrips spp. nymphs.

Sumario

NOs reportamos a eficacia predatdria das presas dos adultos de
Chauliognathus flavipes (F.) (Coleoptera: Cantharidae), Cycloneda san-
guinea (L.) (Coleoptera: Coccinellidae) e Orius insidiosus (Say) (Hemip-
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tera: Anthocoridae) alimentados com diferentes presas. A predagdo de
C. flavipes foi maior em ovos de Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) e ninfas de Myzus persicae (Sulzer) (Hemiptera: Aphidi-
dae). Cycloneda sanguinea alimentou-se mais de ninfas de M. persicae
enquanto O. insidiosus alimentou um pouco mais com ovos de Helico-
verpa armigera (HlUbner) (Lepidoptera: Noctuidae) e T. absoluta em
comparagdo com ninfas de Thrips spp.

References Cited

Bernardo AMG, Oliveira CMR, Oliveira RA, Vacacela HE, Venzon M, Pallini A,
Janssen A. 2017. Performance of Orius insidiosus on alternative foods.
Journal of Applied Entomology 141: 702-707.

Coll M, Ridgway RL. 1995. Functional and numerical responses of Orius insid-
iosus (Heteroptera: Anthocoridae) to its prey in different vegetable crops.
Annals of the Entomological Society of America 88: 732-738.

De Clercq P, Bonte M, Speybroeck KV, Bolckmans K, Deforce K. 2005. Develop-
ment and reproduction of Adalia bipunctata (Coleoptera: Coccinellidae)
on eggs of Ephestia kuehniella (Lepidoptera: Phycitidae) and pollen. Pest
Management Science 61: 1129-1132.

De Clercq P, Degheele D. 1997. Effects of mating status on body weight, ovipo-
sition, egg load, and predation in the predatory stinkbug Podisus maculi-
ventris (Heteroptera: Pentatomidae). Annals of the Entomological Society
of America 90: 121-127.

Dode M, Mabel RS, Liliana V, Colomo VM, Carolina B. 2008. Coledpteros aso-
ciados al cultivo de soja y vegetacion circundante en Tucuman, Argentina.
Acta Zooldgica Lilloana 52: 20-24.

Grayson KL, Parry D, Faske TM, Hamilton A, Tobin PC, Agosta SJ, Johnson DM.
2015. Performance of wild and laboratory-reared gypsy moth (Lepidop-
tera: Erebidae): a comparison between foliage and artificial diet. Environ-
mental Entomology 44: 864-873.

Junior ALB, Santos TM, Kuramishi AK. 2004. Desenvolvimento larval e capa-
cidade predatéria de Cycloneda sanguinea (L.) e Hippodamia convergens
Guérin-Men. alimentadas com Aphis gossypii Glover sobre cultivares de
algodoeiro. Acta Scientiarum Agronomy 26: 239-244.

Naranjo SE, Ellsworth PC, Frisvold GB. 2015. Economic value of biological con-
trol in integrated pest management of managed plant systems. Annual
Review of Entomology 60: 621-645.

Oliveira EE, Oliveira CL, Sarmento RA, Fadini MAM, Moreira LR. 2005. As-
pectos biolégicos do predador Cycloneda sanguinea (Linnaeus, 1763)
(Coleoptera: Coccinellidae) alimentado com Tetranychus evansi (Baker
e Pritchard, 1960) (Acari: Tetranychidae) e Macrosiphum euphorbiae
(Thomas, 1878) (Homoptera: Aphididae). Bioscience Journal 21: 33-39.

Reitz SR, Yearby EL, Funderburk JE, Stavisky J, Olson SM, Momol MT. 2003.
Integrated management tactics for Frankliniella thrips (Thysanoptera:
Thripidae) in field-grown pepper. Journal of Economic Entomology 96:
1201-1214.

Roy HE, Brown PMJ. 2015. Ten years of invasion: Harmonia axyridis (Pallas)
(Coleoptera: Coccinellidae) in Britain. Ecological Entomology 40: 336—-348.

SAS Institute. 2001. User’s guide, version 8.0, SAS Institute, Cary, North Caro-
lina, USA.

Schuber JM, Monteiro LB, Almeida LM, Zawadneak MAC. 2012. Natural en-
emies associated to aphids in peach orchards in Araucaria, Parana, Brazil.
Brazilian Journal of Biology 72: 847-852.

Silva RB, Cruz |, Zanuncio JC, Figueiredo MLC, Canevari GC, Pereira AG, Ser-
rdo JE. 2013. Biological aspects of Eriopis connexa (Germar) (Coleoptera:
Coccinellidae) fed on different insect pests of maize (Zea mays L.) and
sorghum (Sorghum bicolor L. [Moench.]). Brazilian Journal of Biology 73:
419-424.

Sobhy IS, Abdul-Hamid AM, Sarhan AA, Shoukry AA, Mandour NS, Reitz SR.
2014. Life history traits of Blaptostethus pallescens (Hemiptera: Anthocori-
dae), a candidate for use in augmentative biological control in Egypt. Ap-
plied Entomology and Zoology 49: 315-324.

Sgrensen JG, Addison MF, Terblanche JS. 2012. Mass-rearing of insects for
pest management: challenges, synergies and advances from evolutionary
physiology. Crop Protection 38: 87-94.

Tavares WS, Grael CFF, Menezes CWG, Cruz |, Serrdo JE, Zanuncio JC. 2012. Re-
sidual effect of extracts of native plants from Brazil and a synthetic insec-
ticide, chlorpyrifos, on Coleomegilla maculata, Cycloneda sanguinea, and
Eriopis connexa (Coleoptera: Coccinellidae). Vie et Milieu 62: 115-120.

Waldner T, Sint D, Juen A, Traugott M. 2013. The effect of predator identity on
post-feeding prey DNA detection success in soil-dwelling macro-inverte-
brates. Soil Biology and Biochemistry 63: 116-123.



