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Sycophila aethiopica Eurytoma varicolor Eurytoma oleae Eupelmus spermophilus

Figure 1. Parasitoid and seed hymenopteran associated with wild and cultivated olives in the Western Cape province of South Africa.

Introduction Materials & Methods

Endemic parasitoid wasps may contribute to control Bactrocera oleae :ab":ll- PCR p”?ersg‘se?dforg'\'p; barcojinlg of par";‘]SitOid wasp species
: : : . : : ound associated with wild and cultivated olives in the Western Cape
infestations in cultivated olive orchards. The Western Cape province of orovince of South Africa P
South Africa has a particularly rich diversity of these hymenopterans. '
Despite their potential utility as biocontrol agents in South Africa and other Species Primer (5-3') Amplicon (bp)
world regions, parasitoid wasps are understudied and lack standardized Eurytoma oleae Euryt-COI-F2 & Euryt-COI-R2  ~650
Eurytoma varicolor

reference COI barcode sequences. Eupelmus spermophilus Eupel-COI-F & Eupel-COI-R  ~650
Morphological and molecular analyses were used to identify species, and Sycophila aethiopica
phylogenetic relationships at the genus level were explored using new and Psyttalia lounsburyi

. . Psyttalia humilis
publicly available sequence data. Utetes africanus

Bracon celer
Neochrysocharis formosa

LCO1490 & HCO2198 ~710

Eupelmus confusus 10
Eupelmus confusus 11
Eupelmus pistaciae 3
Eupelmus longicalvus 2

Psyttalia lounsburyi 27

Psyttalia lounsburyi 05

Psyttalia lounsburyi 19

Psyttalia lounsburyi 24 L
Eupelmus longicalvus 3

Psyttalia lounsburyi 20
syttalia lounsburyi Eupelmus gemellus 3

i Psyttalia lounsburyi 19 *E Eupelmus gemellus 4

Psyttalia lounsburyi 40 Eupelmus martellii

Psyttalia lounsburyi 18
Psyttalia lounsburyi 16
Psyttalia lounsburyi 14
Eupelmus vindex 3

Psyttalia lounsburyi 1

Psyttalia cosyrae 4

Psysyttnalia coxae 3 r Eupelmus annulatus 3
Eupelmus annulatus 4

Psyttalia cosyrae 2 Eupelmus opacus 1

Eupelmus azureus 2
Eupelmus azureus 3

Eupelmus azureus 10
Eupelmus vindex 2

Psyttalia cosyrae 1 Eupelmus opacus 2

Psyttalia cf. perproxima Eupelmus purpuricollis 2
Psyttalia humilis 5 Eupelmus purpuricollis 3
Psyttalia humilis 29 Eupelmus minozonus 3
— Psyttalia humilis 25 Eupelmus minozonus 5
Pofae i e
Psyttalia humilis 24 Eugelmus tibicinis 1
I Psytialahimiis2 Eupelmus tibicinis 3
Psyttal!a humilis 1 Eupelmus kiefferi 10
1 Psyttalia concolor 1 Eupelmus kiefferi 11

Psyttalia concolor 2 I Eupelmus tremulae

Psyttalia concolor 3 Eupelmus fulvipes 2

Psyttalia concolor 6 Eupelmus fulvipes 3

Psyttalia concolor 5 Eupelmus spermophilus ES99

Psyttalia perproxima 4 Eupelmus spermophilus Eu95
Eupelmus spermophilus ES94

Eupelmus spermophilus ES100

Eupelmus spermophilus Eu14

Eupelmus spermophilus Eu02

Eupelmus matranus

Eupelmus vesicularis 8

Psyttalia perproxima 2
Psyttalia perproxima 1
Psyttalia phaeostigma
Psyttalia fletcheri 2
Psyttalia fletcheri 1

)

Psyttalia incisi Eupelmus vesicularis 9
Psyttalia ponerophaga 4 Eupelmus vesicularis 14
Pytakia ponerophega 3 Etbeimus clcacae
Psyttalia ponerophaga 5 Eupelmus juniperinus thuriferae
Psyttalia ponerophaga 2 L Eupelmus atropurpureus 1
Psyttalia ponerophaga 1 — Eupelmus cushmani 1
Utetes africanus 101 L Eupelmus falcatus 1
Utetes africanus 98 fF Eupsinuspinls
Utetes africanus 97 Eupe:mus memnonius
Utetes afri % upelmus simizonous
sl e Sycophila sp. 1-SUP 3
Utetes africanus 86 Sycophila sp. 1-SUP 6
Utetes africanus 94 Sycophila sp. M1-SUP 2
Utetes africanus 95 Sycophila sp. M1-SUP 3
Utetes africanus 98.1 Sycophila sp. M1-SUP 4
Utetes africanus 92 Sycophila sp. 1-SUP 4
Utetes africanus 77 gyCOPni:a Sp. ,1\/113%%2 .
Utetes canaliculatus 26 YCOPILIA SR IVl
Utetes canaliculatus 19 Sycophila sp. M2-VIR 2

Sycophila sp. M2-VIR 3

Eurytoma aff. spongiosa 1 YMZ-2013 6
Eurytoma aff. spongiosa 1 YMZ-2013 12
Eurytoma oleae EY04

Eurytoma oleae EY14

Eurytoma oleae EY03

Eurytoma oleae EY43

Eurytoma oleae EY01

Eurytoma oleae EY06

Eurytoma oleae EY20

Utetes canaliculatus 17
Utetes canaliculatus 16
Utetes tabellariae
Utetes frequens

— Utetes rosicola 1
L Utetes juniperi

Utetes anastrephae
Bracon asphondyliae 6

=~ L

Bracon asphondyliae 2 Eurytoma oleae EY02
Bracon asphondyliae 1 Eurytoma oleae EY25
Bracon asphondyliae 8 Eurytoma longavena 1

Bracon tamabae 2
Bracon tamabae 1
Bracon asphondyliae 9

— Bracon intercessor 1
{ Bracon atrator 1
Br. icomis 2

acon crassicornis
[ Bracon picticornis
Bracon kopelkei 7

Eurytoma longavena 12
Eurytoma juniperina
Eurytoma aciculata 6
Eurytoma gigantea
Eurytoma discordans 2
Eurytoma varicolor EY60
Eurytoma varicolor EY78
Eurytoma varicolor EY79
Eurytoma varicolor EY80

[Th

Bracon cel ler 02 Eurytoma varicolor EY68
Neochrysocharis formosa 21 Eurytoma varicolor EY52
<|:E Neochrysocharis formosa 18 gycopma sp. g-m:g ;
Neochrysocharis sp. 1 ycophila sp. 2-
Neochrysocharis formosa Sycophila sp. 2-MIC 6

Sycophila sp. 2-MIC 3
Sycophila sp. 2-MIC 5
Sycophila sp. 2-MIC 4
Sycophila sp. 1-ALT 1
Sycophila sp. 1-ALT 3
Sycophila sp. M1-ALT
Sycophila aethiopica SY50
Sycophila sp. M11-MIC 5
Sycophila sp. M11-MIC 6
[ Psyttalia lounsburyi Ps19
L Psyttalia humilis Ps29

Figure 2. NJ tree of braconid wasps based on 558-bp alignment of Figure 3. NJ tree of chalcid wasps based on 581-bp alignment of
new and public COI sequences. new and public COIl sequences.

Neochrysocharis clinias
Neochrysocharis sp. 8
Neochrysocharis sp. 2
Neochrysocharis sp. AAU8576
— Pamips nigripes

L Paramblynotus virginianus
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Conclusions

DNA barcodes and phylogenetic clustering correlated with morphological identification in all cases.
Eurytoma and Sycophila are not monophyletic.
Neochrysocharis formosa clustered with Neochrysocharis clinias, suggesting the presence of a single species.
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