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Introduction

The use of auxiliary trophic resources can be crucial for 
survival in climates such as the Mediterranean, where 
summers are characterized by a marked scarcity of trophic 
and water resource (García-Ruíz et al. 2011; Lionello et al. 
2006; Seager et al. 2019. Under such extreme conditions, 
heteropterans are compelled to explore alternative food 
sources, demonstrating remarkable trophic plasticity. For 
instance, some species have been observed shifting their 
trophic roles, with herbivores feeding on carrion (Alamo 
& Cepeda 2024) or carnivores consuming plant-based re-
sources, such as through phytophagy or nectarivory. These 
unconventional strategies have been shown to confer sig-
nifi cant benefi ts, including increased survival, higher fe-
cundity rates, and shorter development times (Coll 1998; 
Naranjo & Gibson, 1996; Ruberson et al. 1986).

One such adaptive strategy observed in predatory in-
sects is zoophytophagy, where carnivores exploit plant-
based resources under extreme conditions (Torres & Boyd 
2009). These interactions can involve feeding on plant 
tissues (phytophagy) or consuming nectar from fl owers 
(nectarivory). Reports of phytophagy include Podisus 
maculiventris nymphs (Pentatomidae) (Ruberson et al. 
1986), Geocoris punctipes and G. pallens (Geocoridae) 
(York, 1944), and Nesidiocoris tenuis (Miridae) (Sanchez 

2008). Nectarivory has also been observed in Heniartes 
erythromeus and Zelus armillatus (Reduviidae) (Gil-San-
tana & Keller 2022).

Reduviidae (Hemiptera: Heteroptera), also known as 
assassin bugs, is one of the most diverse groups of Het-
eroptera, with approximately 6,800 described species dis-
tributed worldwide (Hwang & Weirauch 2012), being the 
largest family of predaceous terrestrial Heteroptera (Costa 
et al. 2022).

Reduviids are obligate zoophages with remarkable pred-
atory behaviour (Guillermo-Ferreira et al. 2012; Torres & 
Boyd 2009). Most reduviids exhibit a generalist diet, but 
some specialize in certain taxonomic groups (Evangelin et 
al. 2014). Nonetheless, cases of phytophagy and nectarivory 
have been observed, particularly among species in the Har-
pactorini tribe of the Harpactorinae subfamily (Gil-Santana 
& Keller 2022). Atrachelus cinereus (Fabricius, 1798) has 
been recorded feeding on pollen and plant seeds (Stoner et al. 
1975), Atopozelus opsimus (Elkins, 1954) on extrafl oral nec-
taries (Guillermo-Ferreira et al. 2012), and Zelus versicolor
(Herrich-Schaeffer, 1848) sucking nectar from Oxypetalum 
balansae (Gil-Santana & Keller 2022), among others. 

The genus Rhynocoris (Reduviidae: Harpactorinae) 
comprises circa 150 species worldwide (Putshkov & Mou-
let 2009), four of which are present in the Iberian Peninsu-
la: Rhynocoris annulatus (Linnaeus, 1758), R. cuspidatus

Fragmenta entomologica, 57 (1): 103–107 (2025)

Research article
Submitted: January 15th, 2025 – Accepted: April 25th, 2025 – Published: June 30th, 2025
DOI: 10.13133/2284-4880/1734

What’s on the menu today? First report of nectarivory for Rhynocoris 
cuspidatus
(Hemiptera: Reduviidae)

Maria PIZARRO-BORRULL1, Mario ALAMO1, *

1 Entomology Section, Asociación Iberozoa, Madrid, Spain – mariapibo@gmail.com; ORCID: https://orcid.org/0009-0009-5774-3503; 
mario.alamodelolmo@hotmail.com; ORCID: https://orcid.org/0000-0002-7410-8511
*corresponding author

Abstract
This study reports the fi rst observation of nectarivory in the predator reduviid Rhynocoris cuspidatus (Ribaut, 1921) in Spain. One indi-
vidual of R. cuspidatus was observed sucking nectar from a Jacobaea vulgaris Gaertn. infl orescence in a grassland meadow in Berrecil 
de la Sierra (Spain). Our observation suggested that R. cuspidatus can use fl oral resources to obtain sugar or moisture during extreme 
climate conditions, such as can occur during Mediterranean summer.
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terfly trophic networks being carried out in the area of 
the interaction. The study site is characterized as open 
scrubland, dominated primarily by Juniperus oxycedrus 
and Cistus ladanifer, with less abundant representa-
tion of Thymus vulgaris and Lavandula pedunculata. 
The arboreal stratum is sparsely populated by holm 
oaks (Quercus ilex). By late June, the area exhibited a 
high diversity of floral resources, including both shrubs 
(Rosa canina, Rubus ulmifolius) and herbaceous species 
such as Daphne gnidium, Leontodon saxatilis, Senecio 
squalidus, Anthemis arvensis, Crepis capillaris, Lavan-
dula stoechas, Verbascum pulverulentum, Hirschfeldia 
incana, and Convolvulus arvensis, among others. Plant 
species were identified using morphological keys (Flora 
Iberica) and geographic and visual identification sys-
tems (Pl@ntNet).

The streambed is not an active stream but rather an area 
with highly waterlogged soil. Human activities, primarily 
cattle grazing, are common in the study area.

The reduviid was identified through photographs taken 
in the field, following the taxonomic keys of Putshkov & 
Moulet (2009). 

Results

The observation occurred at 10:43 a.m. on 19 July 2023, 
during a heat wave. Weather conditions were predomi-
nantly sunny, with 20–30% cloud cover, and a recorded 
temperature of 29.2°C (AEMET, 2025). An individual of 
Rhynocoris cuspidatus was observed feeding on an open 
capitulum of Jacobaea vulgaris. A significant amount of 
pollen was visible on the rostrum, indicating active feed-
ing behavior (Fig. 2). Shortly after the photograph was tak-
en, the individual ceased feeding and flew away. 

Other Jacobaea vulgaris plants in the study area were 
found hosting Tyria jacobaeae caterpillars (Linnaeus, 
1758) (Fig. 3). However, it is noteworthy that the J. vul-
garis plant on which Rhynocoris cuspidatus was observed 
did not host any T. jacobaeae caterpillars. Most flowering 
plants recorded during June had either lost their flowers 
by the time of the observation, highlighting the scarcity 
of viable floral resources in the area during the peak of 
summer.

Discussion

Phytophagy and nectarivory behaviors have been report-
ed in several reduviids, but there is limited information 
regarding the ecological context and motivations behind 
plant feeding in these generalist predators. Multiple hy-
potheses have been proposed, including the use of plants 
as additional sources of water or sugar (Baena 2011; 
Bérenger & Pluot-Sigwalt 1997; Stoner et al. 1975), as an 

Ribaut, 1921, R. erythropus (Linnaeus, 1767), and R. ira-
cundus (Poda, 1761) (Goula et al. 2020; Vivas & López 
Gallego 2013. However, only one record of phytophagy 
(nectarivory) has been documented for this genus: R. 
erythrophus feeding on Verbascum sp. flowers in southern 
Spain (Baena 2011).

This study presents the first observation of nectarivory 
in Rhynocoris cuspidatus (Ribaut, 1921) feeding on capit-
ula of Jacobaea vulgaris Gaertn during the Mediterranean 
summer in the Iberian Peninsula, highlighting a zoophy-
tophagous strategy in this carnivorous species. 

Material and Methods

The study was conducted in the vicinity of Arroyo de 
la Angostura (Becerril de la Sierra, Madrid, Spain; 
40.725917N, 3.9925W) (Fig. 1). Plant diversity was as-
sessed during the last week of June 2023 using a 20 × 
5 m transect, as part of a broader study on flower-but-

Fig. 1 – Habitat surrounding the recorded trophic interaction at Arroyo de 
la Angostura, 19th July 2023. © M-A
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solely to obtain water. Instead, feeding for sugar acquisi-
tion should be considered, as similar behaviors have been 
documented in other reduviids (Bérenger & Pluot-Sig-
walt 1997).

The observed individual of Rhynocoris cuspidatus 
was feeding on the capitulum of the toxic plant Jacobaea 
vulgaris, which contains pyrrolizidine alkaloids (PAs). 
These compounds are known to deter or intoxicate gener-
alist herbivores (Harper & Wood 1954; Hartmann & Ober 
2000; Kalač & Kaltner 2021). Despite its toxicity, some 
pollinators, such as Lepidoptera and Coleoptera, tolerate 
PAs and even utilize them as defense compounds against 
predators (Hartmann & Ober 2000; Nishida 2002). If 
R. cuspidatus was indeed using J. vulgaris as a food re-
source, it would likely require a tolerance mechanism for 

alternative resource during prey scarcity (Sanchez 2008), 
or as a safer feeding strategy compared to hunting (Guill-
ermo-Ferreira et al. 2012).

Although Rhynocoris cuspidatus is primarily an in-
sect predator, preying on species such as honey bees, its 
nectarivory behavior can be explained through several 
hypotheses. One possibility is that plant feeding provides 
an alternative source of water during arid conditions, as 
suggested for R. erythropus in Jaén, Spain (Baena 2011). 
However, despite the heat wave affecting the Iberian 
Peninsula, the study site maintained relatively moist con-
ditions, likely due to water infiltration from Arroyo de 
la Angostura, which sustained a humid microenviron-
ment. Given these conditions, it seems unlikely that the 
observed individual was feeding on Jacobaea vulgaris 

Fig. 2 – Observation of Rhynocoris cuspidatus with its rostrum covered in pollen after inserting it into the inflorescence of a capitulum of Jacobaea 
vulgaris. © M-A

Fig. 3 – Jacobaea vulgaris plant hosting Tyria jacobaeae caterpillars in the vicinity of Arroyo de la Angostura, 19th July 2023. © M-A



Pizarro-Borrull & Alamo

106

References
Affouard A., Joly A., Lombardo J., Champ J., Goeau H., Chouet M., 

Gresse H., Botella C., Bonnet P. 2023. Pl@ntNet automatical-
ly identified occurrences. v1.8. Pl@ntNet. Dataset/Occurrence. 
https://ipt.plantnet.org/resource?r=queries&v=1.8

Agencia Estatal de Meteorología.  2025.  Climatic data  for  the  
station “Madrid - Alpedrete” on 17 July 2023. Available on-
line at: https://opendata.aemet.es/centrodedescargas/produc-
tosAEMET

Alamo M., Cepeda J.C. 2024. When life gives you carcasses: first 
record of necrophagy by Coriomeris hirticornis on Europe-
an rabbit (Oryctolagus cuniculus) (Hemiptera: Coreidae). 
Fragmenta entomologica, 56: 123–128. Doi: https://doi.
org/10.13133/2284-4880/1676

Aplin R.T., Benn M.H., Rothschild M. 1968. Poisonous Alka-
loids in the Body Tissues of the Cinnabar Moth (Callimorpha 
jacobaeae L.). Nature, 219(5155): 747–748. Doi: https://doi.
org/10.1038/219747a0

Baena M. 2011. Unusual feeding habits in four Iberian Heterop-
tera (Hemiptera). Boletín de la Sociedad Entomológica Arag-
onesa, 48: 399–401.

Bérenger J.-M., Pluot-Sigwalt D. 1997. Relations privilégiées de 
certains Heteroptera Reduviidae prédateurs avec les végétaux. 
Premier cas connu d’un Harpactorinae phytophage. Comptes 
Rendus de l’Académie des Sciences-Series III-Sciences de la 
Vie, 320: 1007–1012.

Castroviejo S. (ed.). 1986-2012. Flora iberica 1-8, 10-15, 17-18, 
21. Real Jardín Botánico, CSIC, Madrid.

Coll M. 1998. Living and Feeding on Plants in Predatory Het-
eroptera, in: Coll M., Ruberson J.R. (Eds), Predatory Heter-
optera: Their Ecology and Use in Biological Control. SPIE. 
Doi: https://doi.org/10.4182/YGQF2785.1998.89

Costa J., Chiquetto-Machado P.I., Gil-Santana H.R. 2022. Pre-
dation strategies of Harpactor angulosus (Lepeletier & 
Serville, 1825) (Hemiptera: Reduviidae) on Cladomorphus 
phyllinus Gray, 1835 (Phasmatodea: Phasmatidae) in captiv-
ity. Revista Chilena de Entomología, 48(3): 531–543. Doi: 
https://doi.org/10.35249/rche.48.3.22.07

Evangelin G., Horne B., Muthupandi M., William S.J. 2014. 
Feeding Behaviour of the Predatory Reduviid, Rhynocoris 
kumarii (Hemiptera: Reduviidae). International Journal of 
Life Science, 3 (2): 64. Doi: https://doi.org/10.5958/2319-
1198.2014.01087.2

García-Ruiz J.M., López-Moreno J.I., Vicente-Serrano S. M., 
Lasanta–Martínez T., Beguería S. 2011. Mediterranean wa-
ter resources in a global change scenario. Earth-Science Re-
views, 105 (3-4): 121–139. Doi: https://doi.org/10.1016/j.
earscirev.2011.01.006

Gil-Santana H.R., Alves R.J.V. 2011. Association between 
Zelus versicolor (Herrich-Schäffer) (Hemiptera, Reduvii-
dae, Harpactorinae) and Bidens rubifolia Kunth (Asterales, 
Asteraceae). EntomoBrasilis, 4(1): 30–32. Doi: https://doi.
org/10.12741/ebrasilis.v4i1.95

Gil-Santana H.R., Keller H.A. 2022. New records of associations 
between species of Reduviidae (Hemiptera: Heteroptera) and 

PAs. However, the position of R. cuspidatus on the plant 
suggests that it may have been primarily using the capitu-
lum as a hunting perch, with nectar feeding as a secondary 
behavior.

Many species of Rhynocoris (e.g., R. iracundus, R. eryth-
ropus), including R. cuspidatus (Baena 2011), have been ob-
served using plant inflorescences as hunting spots, primarily 
preying on pollinators (Baena 2011; Gil-Santana & Alves 
2011; Miller 1953; Putshkov & Moulet 2009). During this 
observation, other Jacobaea vulgaris plants in the study area 
hosted Tyria jacobaeae caterpillars, while the plant where R. 
cuspidatus was observed did not. This suggests that R. cuspi-
datus could potentially use J. vulgaris as a hunting platform to 
prey on T. jacobaeae caterpillars, which are the primary her-
bivores of this plant (Joshi & Vrieling 2005). If this were the 
case, R. cuspidatus would require a mechanism to tolerate PAs, 
as T. jacobaeae caterpillars sequester these toxic compounds 
from J. vulgaris (Aplin et al. 1968). However, no records of R. 
cuspidatus preying on these caterpillars currently exist.

By late July, flowering plants become scarce due to 
the summer drought and intensive grazing in the area. Un-
der these conditions, non-palatable plants such as Jaco-
baea vulgaris and other Asteraceae were among the few 
floral resources available, limiting access for animals. In 
this context, Rhynocoris cuspidatus likely used J. vulgaris 
both as a secondary food resource for sugar and as a hunt-
ing platform, waiting for potential prey such as butterflies 
and beetles feeding on the plant’s flowers.

This is the first report of Rhynocoris cuspidatus, a pred-
atory reduviid, feeding on nectar from Jacobaea vulgaris 
in Spain. The evidence suggests that the reduviid utilized 
the plant as an alternative resource to obtain sugar and 
moisture during the Mediterranean summer, while simul-
taneously using the capitulum as a hunting perch.

Acknowledgements – This study was conducted during but-
terfly-flower interaction samplings, in collaboration with 
Hugo Alejandro Álvarez and Robert J. Wilson, which were 
funded by the project PID2021-126293OB-I00; MCIU/AEI/
UE, 2022-2025 (DRAMA) and by an extension grant from 
the Juan de la Cierva fellowship FJC2021-046506-I (MCIN/
AEI/10.13039/501100011033/NextGenerationEU/PRTR), Min-
isterio de Ciencia e Innovación, Spain. We extend our gratitude 
to both for their guidance and collaboration throughout the field-
work, which made this study possible.

Conflict of interest disclosure, Ethics approval statement
None conflicts to our knowledge, no special approval required.

Contribution of authors
Maria Pizarro-Borrull drafted the initial manuscript. Mario Ala-
mo collected the field data and provided critical insights into the 
ecological interpretation of the observations. Both authors col-
laboratively revised and refined the manuscript, contributing to 
the development of the final version.



Nectarivory in Rhynocoris cuspidatus

107

occidentale. Fédération francaise des Sociétés de sciences 
naturelles.

Ruberson J.R., Tauber M.J., Tauber C.A. 1986. Plant Feeding by 
Podisus maculiventris (Heteroptera: Pentatomidae): Effect 
on Survival, Development, and Preoviposition Period. En-
vironmental Entomology, 15(4): 894–897. Doi: https://doi.
org/10.1093/ee/15.4.894

Sanchez J.A. 2008. Zoophytophagy in the plantbug Nesidiocoris 
tenuis. Agri and Forest Entomology, 10 (2): 75–80. Doi: 
https://doi.org/10.1111/j.1461-9563.2007.00357.x

Seager R., Osborn T.J., Kushnir Y., Simpson I.R., Nakamura J., 
Liu H. 2019. Climate Variability and Change of Mediterrane-
an-Type Climates. Journal of Climate, 32 (10): 2887–2915. 
Doi: https://doi.org/10.1175/JCLI-D-18-0472.1

Stoner A., Metcalfe A.M., Weeks R.E. 1975. Plant feeding by 
Reduviidae, a predaceous family (Hemiptera). Journal of the 
Kansas Entomological Society, 48: 185–188.

Torres J.B., Boyd D.W. 2009. Zoophytophagy in predatory He-
miptera. Brazilian Archives of Biology and Technology, 
52 (2): 1199–1208. Doi: https://doi.org/10.1590/S1516-
89132009000500018

Vivas L. 2013. Listado de especies de heterópteros de la Penín-
sula Ibérica en Biodiversidad Virtual. Datos extraídos del 
Banco Taxonómico-Faunístico Digital de los Invertebrados 
Ibéricos (BTFDII), pp. 20–28, in: Especial Nº 2 - Septiembre 
de 2013. Heteroptera. BV news, Revista de la Asociación Fo-
tografía y Biodiversidad, Barcelona. Asociación Fotografía y 
Biodiversidad, BiodiversidadVirtual.org. 47 pp.

York G.T. 1944. Food studies of Geocoris spp., predators of the 
beet leafhopper. Journal of Economic Entomology, 37(1): 
25–29. Doi: https://doi.org/10.1093/jee/37.1.25

plants in Argentina. Revista Chilena de Entomología, 48(1): 
55–63. Doi: https://doi.org/10.35249/rche.48.1.22.04

Goula M., Osorio Álvarez V., Tomàs J., Roca-Cusachs M. 2020. 
Llista dels Heteròpters de Catalunya (Insecta, Hemiptera, 
Heteroptera). Versió 2. Publicacions del Centre de Recursos 
de Biodiversitat Animal, Universitat de Barcelona, 6: 2020, 
46 pp. Doi: https://hdl.handle.net/2445/169573

Guillermo-Ferreira R., Cardoso-Leite R., Gandolfo R. 2012. First 
observation of alternative food usage (extrafloral nectar) by 
the assassin bug Atopozelus opsimus (Hemiptera, Reduvii-
dae). Revista Brasileira de Entomologia, 56(4): 489–491. 
Doi: https://doi.org/10.1590/S0085-56262012000400014

Harper J.L., Wood W.A. 1954. Biological flora of the British Isles 
– Senecio jacobaea L. Journal of Ecology 45: 617–637. Doi: 
https://doi.org/10.2307/2256946

Hartmann T., Ober D. 2000. Biosynthesis and Metabolism of 
Pyrrolizidine Alkaloids in Plants and Specialized Insect 
Herbivores, in: Leeper F.J., Vederas J.C. (Eds), Biosyn-
thesis, Topics in Current Chemistry. Springer Berlin Hei-
delberg, Berlin, Heidelberg, pp. 207–243. Doi: https://doi.
org/10.1007/3-540-48146-X_5

Hwang W.S., Weirauch C. 2012. Evolutionary History of Assas-
sin Bugs (Insecta: Hemiptera: Reduviidae): Insights from Di-
vergence Dating and Ancestral State Reconstruction. PLoS 
ONE 7(9), e45523. Doi: https://doi.org/10.1371/journal.
pone.0045523

Joshi J., Vrieling K. 2005. The enemy release and EICA hy-
pothesis revisited: incorporating the fundamental differ-
ence between specialist and generalist herbivores. Ecology 
Letters, 8(7): 704–714. Doi: https://doi.org/10.1111/j.1461-
0248.2005.00769.x

Kalač P., Kaltner F. 2021. Pyrrolizidine alkaloids of European 
Senecio/Jacobaea species in forage and their carry-over to 
milk: A review. Animal Feed Science and Technology, 280, 
115062. Doi: https://doi.org/10.1016/j.anifeedsci.2021.115062

Lionello P., Malanotte-Rizzoli P., Boscolo R., Alpert P., Artale 
V., Li L., Luterbacher J., May W., Trigo R., Tsimplis M., Ul-
brich U., Xoplaki E. 2006. The Mediterranean climate: An 
overview of the main characteristics and issues, in: Devel-
opments in Earth and Environmental Sciences. Elsevier, pp. 
1–26. Doi: https://doi.org/10.1016/S1571-9197(06)80003-0

Miller N.C.E. 1953. Notes on the biology of the Reduviidae 
of Southern Rhodesia. The Transactions of the Zoologi-
cal Society of London, 27(2): 541–672. Doi: https://doi.
org/10.1111/j.1096-3642.1953.tb00233.x

Naranjo S.E., Gibson R.L. 1996. Phytophagy in predaceous Het-
eroptera: effects on life history and population dynamics, in: 
Zoophytophagous Heteroptera: Implications for Life History 
and Integrated Pest Management. Proceedings Thomas Say 
Publications in Entomology, pp. 57–93.

Nishida R. 2002. Sequestration of Defensive Substances from 
Plants by Lepidoptera. Annnual Review of Entomolo-
gy, 47(1): 57–92. Doi: https://doi.org/10.1146/annurev.
ento.47.091201.145121

Putshkov P.V., Moulet P. 2009. Hémiptères reduviidae d’Europe 




