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Overview of Bruchus rufimanus Boheman 1833 (Coleoptera: e
Chrysomelidae): Biology, chemical ecology and semiochemical
opportunities in integrated pest management programs
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Lieu de stockage

Arnaud Segers *'*, Grégoire Noél ¥, Louise Delanglez, Rudy Caparros Megido and Frédéric Francis

Functional and Evolutionary Entomology, University of Liege-Gembloux Agro-Bio Tech, Passage des Déportés, 2,
. A . . 5030 Gembloux, Belgium
Arnaud Segers , Rudy Caparros Megido, Georges Lognay, Frédéric Francis * Correspondence: entomologie.gemboux@uliege be or arnaud segers@uliege.be

Gemblowx Agro-Bio Tech, ional and Evoluti logy, University of Lige, Gemblow, Belgitm

Simple Summary: The cultivation of seed legumes provides many services to biodiversity, the

Piegeage
Sémiochimique

Agri . i Journal of Stored Products Research 107 (2024) 102352
ARTICLE INFO Agriculture, Ecosystems and Environment 327 (2022) 107831

Keywords: Contents lists available at ScienceDirect Contents lists available at ScienceDirect ! &
Eiocontrol STORED
Bruchids RESEARCH
Semiochemicels Agriculture, Ecosystems and Environment = il Journal of Stored Products Research = T
Kairomonss & Al S
Entomopathogenic fungi . 7 e e - o H m
ELSEVIER journal homepage: www.elsevier.com/locate/agee ELSEVIER journal homepage: www.elsevier.com/locate/jspr g
RNAI- .
. . Champignons B
Biopesticides Plg i) &),
Varietal and environmental effects on the production of faba bean (Vicia s Development of Bruchus rufimanus Boheman 1833 (Coleoptera: el
1. Introduction faba L.) seeds for the food industry by confrontation of agricultural and chock for Chrysomelidae) at different temperatures with special emphasis on rearing
updates

Vicia faba L. (Fabaceae) (comn| TMUtTitional traits with resistance against Bruchus spp. (Coleoptera: and modelling approach

. i Citation: Segers, A ; Noil,
o) and horse bean) is a leguminous plal Ch : :
X ) rysomelidae, Bruchinae Laoales 1 Canaseac . . . .
I n te rve nt I O n S ssssssss to agricultural systems, an ? ) ' = *| Armnaud Segers™”, Luca Rossini °, Rudy Caparros Megido *, Emanuele Garone ", Frederic Francis *
(Kopke and Nemecek, 2010). Jense .
benefits of introducing V. faba to { Arnaud Segers > !, Lionel Dumoulin ™!, Rudy Caparros Megido , Nicolas Jacquet", * Functional and Evolutionary Entomology, University of Lizge — Gemblows Agro-Bio Tech, Passage des Déportés, 2, 5030, Gemblows, Belgium

A
® Sarvice J’Automatique et d’Analyse des Systemes, Université Libre de Bruxelles, Av. F.D. Roosvelt 50, CP 165/55, 1050, Brussels, Belgium

Agents de

soil with natural green manure by f§ Christine Cartrysse d, Paul Malumba Kamba b, Jerome Pierreux °, Aurore Richel ©,
symbiosis (f. Rhisobium bacterial ¢} igiophe Blecker , Frédéric Francis®

/ physiques

blocontrOIe , Efzgd&m:rﬂm& gy, University of Litge - Gemblowx Agro-Bio Tech, Passage des Déportés, 2, 5030 Gemblowx, Belgium ::[:d;;;::;::](: ABSTRACT

it ot v agriculture m\l’y Kepuord: agriculture ﬁifl\D\P;IJ

Conditions [ Aphi Pre/post RRTICREDTO | e

. . p h Id Op h a- Reywords: . . _ IPM strategies Article
climatiques geous Harvest rox e Gene Silencing of laccase 1 Induced by Double-Stranded RNA Pest ol Efficacy of Entomopathogenic Fungi Against Bruchus rufimanus
S emeraence e in Callosobruchus maculatus (Fabricius 1775) (Coleoptera: (Coleoptera: Ch lidae) in Laborat d Field Trial
monitoring g va Chrysomelidae) Suggests RNAi as a Potential New Uc" eopD era.l Sryson}e ! ,Fe hm' aboratory and tield lrals
Biotechnological Tool for Bruchid’s Control Sing Lropleg opraying lechnique

Adrien Rodrigue Lugendo 12, Ibtissem Ben Fekih 1, Rudy Caparros Megido !, Jéréme Pierreux 100,

S . Arnaud Segers *', Joachim Carpentier, Frédéric Francis ' and Rudy Caparros Megido Frédéric Francis 10 and Arnaud Segers 1
o . 3 O
P ¥ D d Pratique de
. A n
rat I q u es Cu Itlvars SSOC I a A O n S ates e I g b a d.e S Functionnal and Evolutionnary Entomology, University of Liége-Gembloux Agro-Bio Tech, Passage des Déportés, 1 Functional and Evolutionary Entomology, University of Liége —Gembloux Agro-Bio Tech, Passage des
y ° a 0 u r 2, 5030 Gembloux, Belgium Déportés, 2, 5030 Gembloux, Belgium; arlugendo@doctuliege be (A.R.L.); ibtissem benfekih@uliege.be (L.B.E);
- C u |1- A ra I eS s em I s et d e ﬂ eu rl eS * Correspondence: entomologie.gemboux@uliege.be or arnaud segers@iuliege be r.caparrg iegebe (R.C.M.); jpierreux@uliege.be (J.F); frederic.francis@uliege. be (FF)
c u u ra e s a aptes l? ? 2 Institut Supérieur Pédagogique de Bukavu (ISP-Bukavu), Département D'agrovétérinaire,
? r 4 H 4 . A X R ) Bukavu BP 854, Democratic Republic of the Congo
/ reco tes Abstract: Bruchids are the most important pests of leguminous seeds in the world. In this study, the *  Correspondence: arnaud.segers@uliege be; Tel.: +32-494-34-24-99

focus was done on Callosobruchus maculatus, a serious pest of Vigna unguiculata seeds. As no efficient
control methods preventing collateral effects on beneficials currently exist, this study investigated Abstract: Entomopathogenic fungi (EPF)-based biopesticides have attracted growing in-
whether RNA interference (RNAi) could provide a new biotechnological and selective tool for terest in pest management as alternatives to neurotoxic insecticides. Their potcnﬁal was
bruchids control. Three principal objectives were followed including (i) the identification of all evaluated against various pests, including the broad bean weevil (Bruchus rufimanus Bohe-
RMAi machinery core components and a key protein to silence in C. maculatus genome (c.f., dicer-2, man 1833), a significant threat to faba bean (Vicia faba 1..) crops. This study examined the
argonaute-2, R2D2, and laccase 1), (ii) the identification of suitable reference gene for RT-qPCR analyses, entomotoxic effects and sublethal impacts (on oviposition) of three fungal strains under
and (iii) the micro-injection of dsRNA coding for laccase 1 to adults of C. maculatus to assess gene laboratory conditions: Beawveria bassiana (GHA), Metarhizium brunneum (USDA 4556), and
expression levels by KI-qPCR and potentially related mortalities. Phylogenetical analyses performed M. brunneum (V275) on B. rufimanus adults. Subsequently, a large-scale field trial assessed
check for from transcriptomic information successfully identified all necessary proteins in the RN Ai mechanism the efficacy of B. bassiana (GHA) against B. rufimanus infestations using conventional anti-
updates and also the open reading frame of laccase 1 in C. maculatus. A new reference gene was identified drift and dropleg spraying methods. The laboratory LTs; values ranged from four days
Citation: Segers, A ; Carpentier, ].; (i.e., alpha-tubuline 1) and coupled with glutinthone S transferase for RT-qPCR analyses. Double- for B. bassiana to eight days for M. brunneum (V275). The mortality rates recorded after
Francis, F; Caparros Megido, R. Gene  stranded RN As coding for laccase T and green fluorescent profein (control) were produced and 400 ng ten days ranged from 86.6% for M. brunneum (V275) to 96.6% for B. bassiana (GHA). The
Silencing of laccase 1 Induced by of each dsRNA were micro-injected into C. maculatus adults. RT-gPCR analyses revealed a stable check for inhibition of oviposition rates ranged from 12% for M. brunneum (USDA 4556) to 36% for B.
updates bassiana (GHA). Field trials showed that the dropleg nozzles targeted faba bean pods, the

Paradigme de lutte intégrée s
annuellecontre la bruche de — Qu’en est il des associations de substances sémiochimiques avec des

lafeve champignons entomopathogenes? J

20e anniversaire du Cepicop , 19 juin 2025, Gembloux Belgium Projet FEVERPRO - référence dossier: D31-1395, WP 1/5 * Contact : arnaud.segers@uliege.be ; arlugendo@doct.uliege.be



mailto:arnaud.segers@uliege.be
mailto:arlugendo@doct.uliege.be

	Diapositive 1

