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Development of molecular tools
to identify the main weevil pests

of oilseed rape and their natural
enemies.

Robert C., Bothorel S., Luce S., Lauvernay A., Leflon M., Delvare G., Streito
J.C., Pierre E., Cruaud P., Ollivier M., Genson G., Cruaud A., Rasplus 1.Y
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OSR pests regulated by many parasitoids
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Natural ennemies can help farmers to regulate pests populations in their
fields -> conservation biological control.

To promote their action, a good knowledge of their biology is essential.

# Tools to identify species and quantify parasitism rates are needed
-> Coleotool Project
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A massive field collection for two years to
create the database
Trapping \

159 collected samples in

spring and in autumn 2014,
in most French regions
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35 larval populations of weevils
were reared in 2014 and 2015
| in most French regions
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C. picitarsis

C. napi or pallidactylus

C. obstrictus

PR mean = 37.8 (sd=24.8) PR mean = 8.3 (sd=6.4) PR mean = 0 (sd=0)
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Updated references on endoparasitism rates
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C. obstrictus
targeted

C. napi
targeted

T

y

C.
pallidactylus
targeted \

Identified pests Identified parasitoids

B Aulacobaris coerulescens B Anaphessp.2

O Tersilochus heterocerus
B Tersilochus ob f

O Ceutorhynchus napi B Aneuclis mel:

B Ceutorhynchus obstrictus B Diospilus capito B Tersilochus

B Ceutorhynchus pallidactylus | Diospilus ol =

O Ceutorhynchus picitarsis B Diospilus sp. W Traspis caudata
B Mesopolobus morys @ Triaspis
| M 5| o Trich apertus

P P
O Necremnus hippia B Trchomalus perfectus
@ Stenomalina gracilis B Trichomalus sp.
O Tersilochus fulvipes
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Updated references on the parasitoids
species and their territorial distribution
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é@ Updated references on the parasitoids
species and their territorial distribution

Proportion of the different parasitoid species in
samples targeting C. picitarcis (2014)
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Number of
parasitoids = 4
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Creation of a morphological identification key for
| weevils (9 sp) and their parasitoids (23 sp)

IRC 12019 Berlin| To identify parasitoids, the host must be known

= cle parasitoides - Created u., %

il inraf/CEGR/C ntml ¢ || Q Rechercher | &l + A O © =

£ LeicalCBO HD: Leica... (@) CitrixXenApp - Ouvrir.. @ Arthemis DB@se on A... i Lonchacidae Online | | Wikis @ Install Software @ Intranet ~ COLEOTOOL: Accueil

e | Key Fealures Eniies View
e 2 = . g = | a?| @
s aspEEEEN 2 440 =@
4R arte pesonnelle Fealures Available: 17 () Enlities Remaining: 24
. Leica IC80 HD: Leica Microsystems -8 ) =z
@ Citrix XenApp - Ouvrir une session /- I Taille du corps (du Sommet de Ia téte 3 lextremité de Fabdomen) ” TR =
rthermis DB@se on Arthropod Ecology...|| # & Antennes i

onchacidae Online :F : 2
-5 Mésosoma N E
b [ Wikis B il s taroti _% [24/Phradis morionelius (Holmagren, 1860)
@ Install Software E Pattes
@ Intranet i Métasoma X N
= W / 4
= + Accusi ir-{B Ovmaitens PO < Tersiocnus ovscurator (aunert 1058)
COLEOTOOL: Accueil o
= - Hete
b £ Menu des marque-pages Sadeporasis

b () Autres marque-pages [ Tersilochus microgaster (Szepligeti 1988)

&\' [2 Tersilochus heterocerus (Thomson 1888)

" “| 2 Tersilochus fubipes (Gravenhorst 1820)

. -
‘% [2 Tersilochus stenocari (Gregor, 1841)

n = (
|
” [ Triaspsis caudata (Nees 1816)

[7] Features Chosen: 0 () Entities Discarded: 0

 Trees | E Lists = Trees | Lists| B images

http://www1.montpellier.inra.fr/CBGP/coleotool/index.html

Likers + Egelis » Frateenith
REPUBLIQUE FRANCAISE

Te rre S = I m ‘ . DE Lﬂgmiwm
I ° a: = c I r G d LALOMENTATION
L n OVI 0 o avec la contribution financiére

|'ogronomie en mouvement - SCIENCE & IMPACT du compte d'affectation spéciale

"Développement agricole et rural”




IRC 2019 | Bgrlinl

INTERNATIONAL RARPESEEL

NGRESS

P
Merrimm

Tersilochus obscurator

ET
Tersilochus microgaster
(neumoridse, Tendochine

Creation of a morphological identification key for

weevils and their parasitoids

To identify parasitoids, the host must be known
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Creation of a morphological identification key for
weevils and their parasitoids
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To identify parasitoids, the host must be known
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Identification by
entomologists

Specimen \
collection
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Sequencing and validation
CO1 gene

Latin names

Number of validated sequences
(number of identified specimens)

WEEVILS

Ceutorhynchus pallidactylus 35 (996)
Ceutorhynchus napi 32(511)
Ceutorhynchus picitarsis 19 (633)
Ceutorhynchus obstrictus 39 (1199)
Ceutorhynchus assimilis 7(17)
Ceutorhynchus typhae 5
Aulacobaris coerulescens 12 (381)
PARASITOIDS
Braconidae
Diospilus sp. 0(2)
Diospilus capito 9 (14)
Diospilus oleraceus 101)
Triaspis sp. 7(10)
Triaspis caudata 19 (435)
Eulophidae
Necremnus hippia 3(4)
Ichneumonidae
Aneuclis melanaria 2(3)
Phradis spp. 2(4)
Phradis morionellus 12
Tersilochus sp. 0(19)
Tersilochus fulvipes 6 (10)
Tersilochus heterocerus 0(2)
Tersilochus obscurator 76 (311)
Tersilochus stenocari 7(7)
Mymaridae
Anaphes sp. 1 313)
Anaphes sp. 2 1(1)
Pteromalidae
Mesopolobus morys 16 (26)
Mesopolobus sp. 1(2)
Stenomalina gracilis 5(10)
Trichomalus sp. 2(6)
Trichomalus apertus 2(3)
Trichomalus lucidus 5(5)
Trichomalus perfectus 9 (16)
INRA Ira
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Creation of a database containing 149 validated
sequences of weevils and 177 of their parasitoids

Database creation
(available online -> Arthemis
database)

AmthemisHome  SearchonTaxa  Seatchonspecimens)  Ideniification ool Database information ~  Confributors  Sponsors  Contactus  Unknown user

I'have read the disclaimer and | agree with the conditions and limitations associated with the usage of the software

Painwise sequence alignment parameters =

Minimum similarity to keep results (0-100%): 0 Gap creation penalty (1-100): 12
Minimum overlap to keep results (0-100%): 50 Gap extension penalty (1-10): 2
Minimum overlap for rating reward (0-100%): 85 Word size (1-256): 20
Maximum alignments to display (1-1000): 50 Penalty for a nucleotide mismatch: A -
Select sorting mode: Rating | ~ Reward for a nucleotide match: 1 b

Select the reference(s) file(s) to be used for the alignment:

‘ Name Location Status #Match(s) found

Sequence Local Reachable

Paste sequence to align:
aactttatattttatttttggagcatgatcaggaatggcaggaactictttaagaataataattcgaactgaattaggaaatcctggtagattaattggtaacgaccaaatitataattcaattgtaactgcacatgcttttattataattttttt A
falagiiataccaatiiteatigalogatitqaasatigactagiccectiaatactaggagcaccigatatag caticecacaatiaaatoatataagatitigatigiacciceetciitatcactacitiaataagaagagtiqigaata
‘aaggtgctggaacaggttgaactgtatacccacctitatcaagaaatgtagctcatgaaggtatatctgtigatitagcaatttttagatiacatatagcaggaatttctictatictaggaggctattaattitatttctacagtaataaatat
ScacciassgaaatAcies gartnataccicigtaladcagtaganatcasigaatitactactitatcitacciattitaacagaag iattactatactactaac s oAt aasatatiaacacticatitttacccatca
9gaggagatgaccaiatitiataccagcatctatit v

http://arthemisdb.supagro.inra.fr/

Likers + Egelis » Frateenith
REPUBLIQUE FRANCAISE

MINISTERE
DE L'AGRICULTURE

ETDE
L'ALIMENTATION

avec la contribution financiére
du compte d'affectation spéciale
“Développement agricole et rural”




Creation of a database containing 149 validated
sequences of weevils and their parasitoids

IRC | 2019 | Berl

INTERNATIONAL RARPES!

16)
(62) Tersiochus obscurator(19)
(63) Tersiochus obscurator(2)
(95) Tersilochus abscurator(49)
118)

Arthemis Home Search on Taxa ‘Search on specimen(s) Identification rools Darabase informarion ~ Conmributors

14)
(42) Tersiochus fulvipes(4)

I have read the disclaimer and | agree with the conditions and limitations associated with the usage of the software

(51) Tersiochus microgaster COXI (NCBI 7)
134) ol (NeB)
(127) Tersilochus stenocan

Pairwise sequence alignment parameters

Paste sequence to align:

aactttatattttatttttggagcatgatcaggaatggcaggaactictitaagaataataaticgaactgaattaggaaatcctggtagattaatiggtaacgaccaaattiataattcaattgtaactgcacatgcttitattataattttttt ~
tatagttataccaattttaattggtggattiggaaattgactagtccccttaatactaggagcacctgatatagceattcccacgattaaataatataagattttgattgttacctecctcitiatcactacttitaataagaagagtigtgaata
aaggtgctggaacaggttgaactgtatacccacctttatcaagaaatgtagctcatgaaggtatatctgttgatttagcaatttttagattacatatagcaggaatttctictatictaggagctattaattttatttctacagtaataaatat !
acaacctaaaggaataactcctgaattaatacctcttittgtatgagcagtagaaatcactgctattttactacttttatctitacctgtittagcaggagctattactatactactaaccgatcgaaatattaacacttcattttttgacccatca
ggaggaggtgaccclatiitataccagcatctattt il

Start alignment

Draw Tree Expand Alignments  Export data &

(124) Tersiochus sp. COIBOLD AAFB910 (NCBI)
(11) Aneucits melanara
(12) Aneucis melanaril2)

I (NCBI 1)
(23) Phracis morionellus GOXI (NCBI)

X (NGB 1)
91| [T (24) Phradis spo.
2659 | ~(32) Phradis morionellus.

1)L (35) Phvacis spp.(2)

() - (13) Diospius sp COI BOLD AAIB380 (NCB)

L (14) Diospius sp COI BOLD AAI351 (NCBI)

(15) Diospius sp COI BOLD ANG32 (NCB)

(16) Diospilus sp COI BOLD AAQ239 (NCB)
Triaspis sp. 2 COI B

(17) Diospilus sp COI BOLD AAQ3381 (NCB)

(18) Diospius sp COI BOLD ARXG441 (BOLT)

(139) Triaspis sp. COI BOLD AAQ2244 (NCBI)

(139) Triaspis sp. COI BOLD AAGOBS1 (NCB)

(136) Triaspis palipes COI BOLD ACJ0958 (BOLT)

(137) Triaspis sp. COI BOLD AAGOB50 (NCB)

(140) Traspis sp. COI BOLD AAQ2245 (NCBI)

(5) Anaphes sp. COI(NCBIG)

(7) Anaphes sp. GOI (NGB 8)

(1) Anaphes sp. COI (NCBI 1)

(8) Anaphes sp. COI BOLD ACH934 (NCBI)

(8) Anaphes sp. COI BOLD ACK7084 (NCBI)

(10) Anaphes sp. COI BOLDACNSB15 (NCB)

(2) Anaphes sp. COI(NCBIZ)

(2) Anaphes sp. GOI (NGB 4)

4) Anaphes sp. COI (NCBI5)

(6) Anaphes sp. COI (NCBI7)

CETWTEERCEG B Clustering results

# Reference description Score Probability Similarity% | Fragments | Overlap% Direction | Rating

J5TRO2652_0103

¥ Ceutorhynchus napi, nlink8a2: COI 104449 0 100 1 100 i+ rrr (Tt . BG4 GOV BT
(144) p. (BOLT)
e A ey

Sequence

(37) Stenomalina gracilis SMTPRS973-16 COL5P (BOLT)

(143) Trichomalus sp. BCHYM4428-14 COL5P (BOLT)

(25) Mesopalobus tibiails COI BOLD ACBE275 (BOLT)

(26) Mesopolobus tibias COI GBHINGB55-12.COI5P (BOLT)

(27) Mesopolobus tibias COI GBMINGBST-12.COK5P (BOLT)
(BOLT)
(®0LT)
(®OLT)
(141) Trichomalus perfectus GMGNC1378-14 COLSP (BOLT)
(142) Trichomalus perfectus RRIFC497-15.COISP (BOLT)

(19) Mesopolobus morys COI BCHYH1902-14 COLSP (BOLT)

(20) Mesopolobus morys GOI BCHYM1967-14.COLSP (BOLT)
(BOLT)

EPIEQD592_0102

b2 Ceutorhynchus napi, nlinkB92: COI 1041.32 0 99.848 1 100 ++ ]

Seguence

(22) Mesopolobus morys COI BCHYH4319-14.COLSP (BOLT)

(22) Mesopolobus morys COI BCHYMAT27-14.COLEP (BOLT)
(24) Mesopolobus morys COI GHGMI727-14 COLSP (BOLT)

EPIEQD592_0104

Likers + Egelis » Frateenith

Terres =
- lnovia g

’ . — avec la contribution financiére
I agronomie en mouvement du compte d'affectation spéciale

“Développement agricole et rural”




Development of molecular identification
tools

IRC 12019  Berln

High throughput sequencing
/ Specimen \ methods
collection
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Rearing parasitized - Seaencing Pt
weevil larvae
- Allow the sequencing of several
hundred insects in parralel

- Cost reduction
- Allow to study trophic relationship =
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éG Outlooks
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« Development of simplified molecular methods to
identify specimens at any stage and quantify
parasitism rates on a regular basis (quick results,
easy to use...)

 Development of tools for Psylliodes chrysocephala
and their parasitoids.

« Practical application of the developed methods in
the R2D2 project (poster)
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Tools available online on the Coleotool
website

http://www1.montpellier.inra.fr/CBGP/coleotool/index.html
Sheets on species

Morphological
identification key

Sequence database

Link to:
http://arthemisdb.supagro.inra.fr/

Link to:
http://arthemisdb.supagro.inra.fr/

Thank you for your attention !

Terres
Inovia

'agronomie en mouvement

| “nmu '
W

iy

IN?CA @ cirad
SCIENCE & IMPACT C I ra

REPUBLIQUE FRANCAISE

INISTERE
DE L'AGRICULTURE

ETDE
L'ALIMENTATION

avec la contribution financiére
du compte d'affectation spéciale
"Développement agricole et rural”




