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Abstract

Objectives: The research objective is to study ecological. genetics and
reproductive isolation of fruit fly parasitoid, Diachasmimorpha longicaudata complex, in
Thailand. The scopes and methods of this project are: 1) to evaluate levels of genetic
variation in natural populations of D. longicaudata complex by using single-strand
conformation polymorphism (SSCP) technique, 2) to compare DNA sequences and to
construct phylogenetic tree from the sequenced genes, 3) to determine the mode of
reproductive isolation in the D. longicaudata complex, 4) to determine host choice by
comparison of foraging and ovipositional behavior among the members of D.

longicaudata complex and 5) to study co-evolution of host and parasitoid of this

interesting group.

Results: Parasitoids were collected from fruit fly infested fruits from several
locations in Thailand. Parasitoids, D. longicaudata were identified, reared and kept for
further studies on ecological genetics. The D. longicaudata was primarily grouped into
three forms (DLA, DLB and DLBB) based on their host Species. PCR-linked single-
strand conformation (PCR-SSCP) technique in nuclear DNA (28s and ITS2 regions) and
mitochondrial DNA (COIl) was used for investigating the genetic differentiation of
molecular systematics of these D, longicaudata forms. Based on the 28s region, three
different SSCP banding patterns were detected thus indicating that these three forms
could be distinguished. The internal transcribed spacer (ITS2) region and cytochrome
oxidase (COl) were amplified and PCR products were investigated. Three different
products were detected from these D. longicaudata forms. DNA sequences of 28s, ITS2
and COI genes from investigated D. longicaudata forms were compared and used to
construct phylogeny. The phylogeny showed that three distinctive groups were clearly
separated. Group DLA was found in Central and North-East. Group DLB was commonly
found in Thailand and closely related with D. longicaudata from GenBank. Group DLBB
was found only in Southern part of Thailand. However, these genetic variations and
population structure of D. longicaudata need to be confirmed by further investigated in
various geographical samples. To determine the mode of reproductive isolation of these
forms, cross-mating experiments among three different groups of D. longicaudata
provided evidence that these groups were reproductively isolated. This suggests that
these three forms of D. longicaudata in Thailand are species complex. In addition, these
species complex were studied on host selection. The results showed that DLA group
selected to parasitize Bactrocera correcta while DLB and DLBB groups parasitized both
B. correcta and B. dorsalis. They can be an effective biological control of their fruit fly
species.
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Executive Summary

Parasitoids are beneficial wasps that are useful in biological control. The
parasitoid Diachasmimorpha longicaudata parasitizes fruit fly larvae which infest many
commercially grown fruits. This parasitoid has been used for biological control in many
countries. Although D. longicaudata has been well studies, several researchers have
documented and suggested that D. longicaudata was probably a species complex. Thus
it is necessary to undertake genetic investigation of D. longicaudata populations in the
field to understand its genetic diversity and to elucidate its taxonomic status. In this
study, D. longicaudata samples were collected from several localities in Thailand. They
were identified and reared in the laboratory. Based on morphological characters and
host relationships, D. longicaudata has been grouped into three forms (DLA, DLB and
DLBB). PCR-linked single-strand conformation (PCR-SSCP) technique in nuclear DNA
(28s and ITS2 regions) and mitochondrial DNA (COl) can be used in genetic
differentiation of these D. longicaudata forms. Based on 28s region three different SSCP
banding patterns were detected and indicated that these three forms were
distinguished. Internal transcribed spacer (ITS2) region was amplified and PCR products
were investigated. Three different products were presented. Cytochrome oxidase (COt)
region was also used in investigating D. longicaudata complex from different locations.
Both PCR-SSCP patterns of the 28s and PCR products of the ITS2 and COI regions
were sequenced for comparisons of related taxa. The results revealed that there were
sequence divergences or genetic differences among DLA, DLB and DLBB. The
phylogenetic construction exhibited that three distinctive groups were clearly separated.
Group DLA was found in Central and North-East (Bangkok, Suphanburi, Loei. Group
DLB was found in general (i.e. Nan and Surat-thani) and closely related with D.
longicaudata from GenBank. Group DLBB was found only in the South (Surat-thani).
However, these genetic variations and population structure of D. longicaudata need to
be confirmed by further investigated in various geographical samples.

Although genetic differences can ensure species isolation among species in a
complex, it is still important to verify reproductive isolation. Cross-mating experiments
can investigate reproductive isolation among species complex. If the populations of
different species interbreed, the resulting offspring are either abnormal in number,
inviable or infertile. In laboratory, mating system in D. longicaudata is generally not
' simple. Therefore, a new technique was developed for successfully manipulating the
mating system. This technique was modified and used in cross-mating experiments
among members of the D. longicaudata to clarify reproductive isolation question within
the species complex. Resuilts in cross-mating experiments among three different forms



of D. longicaudata provided evidence that these forms were reproductively isolated due
to reproductive incompatibility. Crosses between groups DLBB x DLA or DLBB x DLB
showed that there was no sperm transfer to female spermathecae resulting in complete
reproductive isolation. Crosses between groups DLA and DLB produced a few female
progeny indicating that there was partial reproductive isolation with low degree of
genetic compatibility. These suggest that these three forms of D. longicaudata in
Thailand are closely related species complex.

The relationships between fruit fly hosts and parasitoids, D. longicaudata
complex were tested in order to use for biological control program. Parasitoids were
allowed to attack different host species. The results showed that DLA group selected to
parasitized Bactrocera correcta hosts while DLB and DLBB groups parasitized both B.
correcta and B. dorsalis. These results indicated that D. longicaudata, DLA group, is
more useful for biological control against B. correcta. In addition, DLB and DLBB groups
can be effective biological control of B. correcta and B. dorsalis which is the most
economically important agricuitural pest in Asia.
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KN(CG)AJ29 22/9/08 mtyauq‘s' Psyfttalia sp. B. cucurbitae Coccinia grandis
(vim) Fopius sp.(??) B. tau (few) (Fhde)
KN(CG)AJ39 28/11/08 mlyimq? - B. cucurbitae Coccinia grandis
(ua) (FR9)




KN(CMo)AJ30 | 22/9/08 mtgau‘,l.ﬁ Psyttalia sp. B. tau Cucurbita moschata
Wnmas
KN(CP)AJ42 28/11/08 mtg'-mlﬁ - B. latifron Chionanthus parkinsonii
(riwan) vzl
KN(LA)AJ-40 28/11/08 mtyamﬁ - — Luffa acutangula
(i) (mum‘é‘uu)
KN(MC)AJ27 23/8/08 mtywx.ﬁ - B. tau Mormordica cochinchinensis
(Inslom) Wni
KN(MC)AJ31 22/9/08 mtyilwlfi - B. tau Mormordica cochinchinensis
(Mazana) ' Anda
KN(MC)AJ32 11/11/08 mty'im.ﬁ - B. tua Mormordica cochinchinensis
(Uanaas) Anda
KN(MCh)AJ28 | 22/9/08 n’lq;auq‘i — B. cucurbitae Momordica charantia
t (vinen) TIENU
KN(MCh)AJ41 | 28/11/08 mtyauq‘% - B. cucurbitae Momordica charantia
() @z3ziiun)
KN(SM)AJ44 28/11/08 mtyam.ﬁ - B.tau C-2 like? Suregada multifiorum
(viuen) uzgn
KN(TCo)AJ43 | 28/11/08 mtywq‘i - B. tau?? Trichosanthes cordata
(vinan) Snm
KN(TT)AJ45 12/12/08 | m1 ty'imﬁ - - Trichosanthes tricuspidata
(viuen) Fmuas
LO(ZM)AJ2 5/2/08 89 Fopius sp. B. cormrecta Ziziphus mauritiana
B. dorsalis (Wna)
moth
LO(ZM)AJ3 5/2/08 Leg Fopius. sp. B. correcta Ziziphus mauritiana
Psyttalia sp. B. dorsalis (wnm)
LO(ZM)AJ4 30/8/08 8 U(Qnt:ad) D. longicaudata B. correcta Zinnia muritiana
wn7)
NA(CS)AJ32 20/7/08 Y - B. tau Cucumis sativus
B. cucurbitae uaInn
NA(MC)AJ33 20/7/08 W - B. tau Mormordica cochinchinensis
Wnidha
NA(SM)AJ28 28/2/08 W F. vandenboschi | B. dorsalis Syzygium malaccense
(mvju:mi'lm)
NA(TC)AJ21 28/2/08 W D. longicaudata B. dorsalis Terminalia catappa L.
(»n1)
NA(TC)AJ29 20/7/08 W (dan.) — B. dorsalis Terminalia catappa L.
M)
NA(TC)AJ30 20/7/08 v (wnies) D. longicaudata B. dorsalis Terminalia catappa L.
(RMv)
NA(TC)AJ31 20/7108 wu (WI7) D. longicaudata B. dorsalis Terminalia catappa L.
) (¥n9)
NA(TC)AJ34 10/9/08 1 (WITL) Fopius sp. B. dorsalis Terminalia catappa L.

D. longicaudata

B. carambolae

(Bn3)




NA(TC)AJ35 10/9/08 W (wikae) Fopius sp. B. dorsalis Terminalia catappa L.
B. carambolae (Mn3)
NA(TC)AJ36 10/9/08 U (0.81) - B. dorsalis Terminalia catappa L.
B. carambolae M)
NA(TC)AJ39 14/10/08 | viu (uw) Fopius sp. B. dorsalis Terminalia catappa L.
(\n)
NA(TT)AJ37 15/9/08 W -_ B. tua Trichosanthes tricuspidata
'i'}’mu.m
NA(TT)AJ38 6/10/08 N Psyttalia spp. B. tau Trichosanthes tricuspidata
f.3N6a B. cucurbitae e
2.0389
NA(ZM)AJ26 28/2/08 il F. vandenboschi | B. dorsalis Ziziphus mauritiana (‘q‘nﬂ)
F. arisanus moth
Psyttalia sp. beetle
NT(TC)AJ-3 2/1/08 UAIAIBITUTIY B. dorsalis Terminalia catappa L.
(¥nn9)
NT(TC)AJ-4 2/1/08 UNIAITIINIY B. comrecta Terminalia catappa L.
B. dorsalis (M)
B. albistrigata
NT(TC)AJ-5 18/5/08 UATAIBTIUTIY Fopius sp. B. dorsalis Terminalia catappa L.
P. incisi (gn’m)
PR(MC)AJ4 7/11/08 unwsd - B. tua Mormordica cochinchinensis
Wnd
PR(MC)AJ5 7/11/08 Uws§ - B. tua Mormordica cochinchinensis
C.1-like Wnia
C.2-like
PR(TC)AJ1 10/9/08 Uwi (a.1aute) - B. dorsalis Terminalia catappa L.
(Bnw)
PR(TC)AJ2 10/9/08 UW3 (o.gvaiu) Fopius sp. B. dorsalis Terminalia catappa L.
B. carambolae (»nna)
PR(TC)AJ3 10/9/08 unws Fopius sp. B. dorsalis Terminalia catappa L.
(8.599n719) B. carambolae | (WNIW)
PS(AL)JIT-1 28/3/08 ﬁunﬁan - B. dorsalis (like) | Artrocarpus lakoocha Roxb.
(Uen9)
PS(GAMIT-2 28/3/08 ﬁun}'[an D. longicaudata - Gmelina arborea
(like) K i)
RB(MC)AJ7 4/8/08 Ny 5 - B. tau Mormordica cochinchinensis
‘ (to John) Andn
RB(MC)AJ9 9/12/08 Ny ﬁ — B. tua C1-like Mommordica cochinchinensis
C2-like Wni
RB(PG)AJ8 4/8/08 YT - B. dorsalis Psidium guajava
" (H39)
RY(MC)AJ-1 27/11/08 | o049 - - Mormordica cochinchinensis

Wndn




P

SI(TC)AJ2 28/1/08 @Hgfmﬁ D. longicaudata B. dorsalis Terminalia catappa L.
(DLBB like) ynIN)
SKTC)AJ3 24/4/08 qﬂ'ﬁ;ﬁmﬁ D. longicaudata B. dorsalis Terminalia catappa L.
(tlind.) (¥n3)
SI(TC)AJ4 13/10/08 Qﬂugmﬁ (" D. longicaudata B. dorsalis Terminalia catappa L.
ap) ()
SN(ZM)AJ-1 14/1/08 ﬁdﬁlﬁ D. longicaudata | B. correcta Ziziphus mauritiana (wn7)
Chelonus sp. B. dorsalis
B. umbrosa
moth
SP(TC)AJ1 1/6/08 qumlﬁ D. longicaudata B. dorsalis Terminalia catappa L.
B. correcta (¥nIN)
SP(TC)AJ-1 6/5/08 qwtiml.ﬁ D. longicaudata B. correcta Terminalia catappa L.
B}
TR(CHAJ-1 10/4/08 L ull] - Bactrocera spp. | Colophylicon inophytium L.
(3 sp.) (nIziv)
UB(AC)AJ-2 2/12/08 quaﬂﬂmﬁ - B. dorsalis Averrohoa carambola L.
(u) (¥21¥09)
UB(MC)AJ-1 2/12/08 quaﬂﬁmﬁ - B. tauA Mormordica cochinchinensis
(Nw) B.tau C24ike | Wndm
UB(PL)AJ-3 | 2112/08 | guamymifl - - Passifiora laurifolia
(W) (Passion fruit)
UD(BM)AJ-1 17/4/108 qmaﬂﬁ - B. dorsalis (like) | Bouea macrophylla
zl

- oA = 1‘4 T & a vl ° Al' v o o~ A a Py
WURILLYUNLNY ﬂﬁl’lﬂﬂﬂd'ﬂﬂ’liﬂ qxtﬂﬂ?ﬂtﬂ‘l’m -807 C LWBNI2URINIUANWIULIAINGN

Wupmaas dely




ms3vslwisaljians
a ¥ . -
waraaIuualal (Fruit fiies)

[ o J W v o 1]
NMIAURKRNITIY: INZIRBILITUHE LiTfiadna g

. K < n ’
HAaNITANRWIT: PR U TR R IR ity Bactrocera dorsalis complex
(D. carambolae, B. dorsalis W82 B. papayae), B. correcta, B.

latifrons, B. cucurbitae Wae B. tau

uNaNsn (Parasitoids)
o o o W ; o« o) s
MIAURUATIIING:  INIZLREIURZVYN mefl.l.umlﬁ HUTUARI 9

°o A & o ,

HAaNITANURIIN: mmmﬁwmnm:mmuawmuwulfuuamﬁ 8% D. longicaudata
complex (DLA, DLB usz DLBB), Fopius arisanus, F. vandenboschi,
Psyttalia fletcheri W8z P. incisi

m3@nmdnmaninugaraas (molecular genetics)

NMIAURKRATIVY: ﬁnmaty‘.ﬁuqmﬁﬂf (molecular genetics) Nnuuauiisu D
longicaudata 113 3 SUWUT (DLA, DLB uaz DLBB) fitwizidnalu
Fauljiems wee Auldantesfisnaguedim) Taomedia
SSCP (Single-Strand Conformation Polymorphism) 97N nuclear
ribosomal DNA 13190k 28s Waz ITS2 370 mitochondrial DNA
131k COl enatunanda it

a) ana DNA unaafisw D. longicaudata 119 3 fUWUS (DLA, DLB
uaz DLBB) ua:ﬁtﬁu'lﬁmnﬁ'mﬁemq AU3BMIV89 Shore Uaz
Guild (1987)

b) 1ANLTH1MA DNA 911 nuclear ribosomal DNA 131704 285 Uaz
ITS2 97n mitochondrial DNA 131384 COI fmasnaiia PCR #
88NLUY PCR-primer 1at Gimeno UazAme (Gimeno et al., 1997)

¢) @779 PCR product vasnatuuaiiisuiladls agarose gel

electrophoresis

o ar ] ¥ o el A
d) "MNINTIIFBY haplotype 18In28813028735 PCR-SSCP @19
AAULURINININATAYEY Kong uazam (Kong et al., 2003)



HANITANRWIM ;

e) 9Tt gel MU SSCP uaz PCR product #1351 SSCP
f) Saua28 DNA silver staining
g) ATIUATIER SSCP haplotypes

h) AiemziiauiindlaindvasBuluusas haplotype 910 (g) law
W1 PCR product Weine haplotype 11/ sequence

) AAMAMBFUAUTITIIRIUINTT (phylogenetic tree) Tawvi
alignment vaddduinilalnduesdudinmlu (h) Tasld Custal
W 11 alignment flaluahe phylogenetic tree

furdiam 28s

WU PCR product 1a38uu3tamk 28s fluuiauszanm 400 base
pairs uare@8nafin PCR-SSCP mmmuunnq‘u D. longicaudata
(DLA, DLB, uaz DLBB) & 3 haplotypes (#3n i 2)ilathh PCR
product  U#iaz haplotype 11 sequence ldHa (f9nw#i 3)m3
Aareddaviiindlalndvasbuluudas haplotype anudaya
91N GenBank WUAMALANAWBBIRIARTE INd(FIa13797 2) Ma
MINATEAIFUAUTNNTIRUININY DLB usnaanuua:
laofunuslnadany D. longicaudata 91N GenBank tuefi DLA
usnaanvn DLBB %aﬁogiﬁuunaanmmn DLB (§amwii 4)
ﬁagamd'\ﬁ‘aﬁ’uwummﬂouunaﬂ%ﬂu D. longicaudata complex
ua:aaﬂﬂﬁmﬁuNaNammmmmwau‘ﬁ"mmuﬁuﬁ (Kitthawee
2008)



DNA marker DLA DLB DLBB DLBB

M 2. WRBUWBULny SSCP 1a9fuL51am 28s 3219 DLA,
DLB uaz DLBB (D. longicaudata complex)
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(CLUSTAL W (1.83) multiple sequence alignment)

Haplotype Nucleotide position (bp)

DLZ93645 GGGGAGATTCATCGTCAGCTCATTTTGTATATATATAAGTTATGATATAG

B_28S  GGGGAGATTCATCGTCAGCTCATTTTGTATATATATAAGTTATGATATAG

A 288  GGGGAGATTCATCGTCAGCTCATTTTGTATATATATAAGTTATGATATAG

BB_285 GGGGAGATTCATCGTCAGCTCATTTTGTATATATATAAGTTATGATATAG
ERERRRERREE Rk kR R R bRk hhkrhkkkkkhkkhkkp ek kkkkk

DLZ93645 GTTACTACTTGTAGTATTGCTTGTACATTCTTATATATTTTATTGCAAGA

B_28S  GTTACTACTTGTAGTATTGCTTGTACATTCTTATATATTTTATTGCAAGA

A 288  GTTACTACTTGTAGTATTGCTTGTACATTCTTATATATTTTATTGCAAGA

BB_288 GTTACTACTTGTAGTATTGCTTGTACATTCTTATATATTTTATTGCAAGA
EhEkpRRkkRbhhkhk Rk kkkk kR Rk Rk k Rk Rk Rkkk

DLZ93645 TGTTGTCGGCGTGCACTTCTTCCCTAGTAGAACGTCGCGACCCGTTGAGT

B_28S  TGTTGTCGGCGTGCACTTCTTCCCTAGTAGAACGTCGCGACCCGTTGAGT

A 288  TGTTGTCGGCGTGCACTTCTTCCCTAGTAGAACGTCGCGACCCGTTGAGT

BB_28S TGTTGTCGGCGTGCACTTCTTCCCTAGTAGAACGTCGCGACCCGTTGAGT
AR KERERRRRRERERERERh Rk kR Rk kR kR RRkkrkkkkkkkkk

DLZ93645 GTCGGTCTATAGCCCGAGAGGTAGCCTTTAATTTTTECAATTAAAGACCC

B 288  GTCGGTCTATAGCCCGAGAGGTAGCCTTTAATTTTTECAATTAAAGACCC

A_ 288  GTCGGTCTATAGCCCGAGAGGTAGCCTTTAATTTTTECAATTAAAGACCC

BB 288 GTCGGTCTATAGCCCGAGAGGTAGCCTTTAATTTTTECAATTAAAGACCC
FktokkkRkkkk kbR h bk kokhkkokkokokkkkk kEkkkkokkkgkkk

DLZ93645 TTGGTGTTTTTCTGACTGGCTGCTCGATGGTATTCATAAGGTATTAAGCC

B_288  TTGGTGTTTTTCTGACTGGCTGCTCGATGGTATTCATAAGGTATTAAGCC

A 288  TTGGTGTTTTTCTGACTGGCTGCTCGATGGTATTCATAAGGTATTAAGCC

BB_28S TTGGTGTTTTTCTGACTGGCTGCTCGATGGTATTCATAAGGTATTAAGCC
Aok Rk ok ko ok ok ok ok sk ko ko ok ok ok ok R ok ok ok ok ok ok sk ok ok ok ok kR ok

DLZ93645 GCATATTIRTATGCGTTTATATCCGTCGCAAGCGEGGTCAATTTTTAGTAG

B_28S  GCATATTRTATGCGTTTATATCCGTCGCAAGCGRGGTCAATTTTTAGTAG

A 288  GCATATTETATGCGTTTATATCCGTCGCAAGCGEIGGTCAATTTTTAGTAG

BB_28S GCATATTRTATGCGTTTATATCCGTCGCAAGCGEGGTCAATTTTTAGTAG
Rokkkkkk kkkkkkkkkrbk kg kkokkokokk kdkkkkokrkRkkokkiokk

DLZ93645 TACBGACCTAGTGCCGTCGC

B 288  TACKGACCTAGTGCCGTCGC

A_28S TACEIGACCTAGTGCCGTCGC

BB_28S TACHGACCTAGTGCCGTCGC

Fkk kkkkkokokokkkkkokgk

< o & a a a a .
N 3. uamsdauiindlainduesiiuuFiam 28s 1w D. longicaudata complex

11



P ' - .
@13 N 2. ugeanuuendvasianilainduasiiu 28s u D. longicaudata complex

Nucleotide position (bp) Haplotype

187 258 284 304

Bank
DLB
DLA
DLBB
— 0_dissihusODZ93652.8EQ
{1~ Oplus_carhoraeAY157649 860
- 0_cingulabisOCZ93651 SEQ
{-—-—-w 0_spretus0SZ93655.9EQ
O_fuscipennisOFZ33654 SEQ

- — Uleles_AY762080.SEQ
[ F_taudatusFCZ93648.8EQ
X_maculipasiXMZ83659 8EQ

_{——' D_longB.SEQ .
f Genbank_DLZ93645.8E0 D. longicaudata
| B D_longBB.5EQ group
D_longASEQ
- B_juglandisBJZ83641.8EQ
o sernesE.
T - 1 ~ H 1
6 4 2 0

A i v o o &
- HINN 4. LR cladogram V83 D. longicaudata complex flarnmiienasisauiiaegd
la-IndviSiom 28s

12



HANITANRHIG :

guvsom ITS2

PCR-product ¥838uLi312e0h ITS2 wuhilianauuandalunga

D. longicaudata (DLA, DLB uaz DLBB) u&2 (§3mwil 5) wiah
PCR product l1] sequence uazyimyiiaazw wuiDLA, DLB
usz DLBB ugnaananiu (Fanwil 6) iagaffaamﬁaoﬁuwams
dnfinan IuduuSiom 28s uas siuayuMILLiuen al%dlu D,

longicaudata complex

= a
NN 5. UEAITUINYBY PCR product VaItw ITS2 (Lane 1 =

1000 + 1.5 bp DNA Ladder, Lanes 2-3 = DLA, Lanes 4-5 = DLB,

Lanes 6-7 = DLBB, Lanes 8-9 = DLB, Lanes 10-12 = 4§9y)
DLB

DLA

DLBB

NN 6. UBAIRNBFUWUTVY D. longicaudata (DLA, DLB, DLBB)

el jidmsnlannmsiensidauiaailainduas 1Ts2

13



HAaNIIAMRHIG :

U3 COl

PCR-product 284 mitochondrial DNA 1512t COI laiwuiniienna
uwand9lungy D. longicaudata (DLA, DLB Laz DLBB) uasfitfiv'le
niasfieng 9(UWFIN) (@Imwil 7) uddiedin PCR products "1/
sequence UaziINTMTIATIER Wudngu DLB wenaananlag
SUNUSINaBaNY D. longicaudata 910 GenBank mm:ﬁﬂéiw DLA
wenaanaNNgy DLBB mm:ﬁﬁu'aammjuﬁumaanmﬂ DLB n13
aramevuusdoufiiivanitesfiuissin) lulszmnalng wodn
unsaiiiow D. longicaudata INNTINWY, FWITOMYS uazlan aglu
ndu DLA indswimmussgnuginilanaglundy DLB &
Ingvesdredangnugimiezaglungs DLBB (danmil 8)
ﬁagaﬁaa@ﬂﬁaaﬁuwamsﬁmﬁmm TuBunSiom 28suaz ITS2
uae swuauwNIIuLILen 803l D. longicaudata complex

113 121122 123 129 148 149

s

mwﬁ 7. UEGITWIAVUDY PCR product 28484 COI (Lane 1
100bp + 2Kb +3Kb DNA Ladder, Lane 6 = BK-F, Lane 113
NA-M, Lane 121 = NA-F, Lane 122 = NA-F, Lane 123 = SI-F,
Lane 129 = S|-M, Lane 148 = LO-F, Lane 149 = LO-F

14



30 SP F COI \
AF COI

148 LO F COI
20 SP M COI
[~ 4 BK M COI
L sp M col DLA

3 BKM COI
I [ 149.LO F COI

6 BK F COI
LE A1 F COI
A2 M COI
1 SIF COI
[— 122 NAF COI
121 NAF COI
113 NA M COI bLE
B1 F COI
B F COI

Diachasmimorpha sp. RMNH]0804

129 SI M COI %
rlE 123 SI F COI

BB3 M COI DLBB
l__{ BB2 F COI

BB F COI 3

g,

A a a
NINN 8. URAIENUFNWUTVRY D. longicaudata (DLA, DLB, DLBB) 31N
waslfiienmsua: Afivldnnrasfidnguwdiu)  dhnsieneidey
fiandlalnduas col

NMSANIINITHANT N ENURE

MIAURUNINE:  waawnafiansnauRusunsadonldidunadui uazler
ﬁnmmmauiﬂumaﬁufmm D. longicaudata complex (DLA,
DLB DLBB) 3ahuuaiisu ndu D. longicaudata FALIINUNES
#1999 wmsuiU DLA, DLB us: DLBB fimzidnalilu

WaaiiRns (stock) laslw F, offspring 1a3qynelu B. dorsalis
WRe/M3D B. correcta

CHAMIANIRWIM:  NIRENTNEERURTIUNGY D. longicaudata Wuin DLA usz DLB
fimIudusnmInusnIsy nawlasumsanuw  lunsans

& o o
Biological Control (Kitthawee, 2008) uanmnumwaumumuwuf

15



DLBB tﬁmﬁ’m'ﬂunq'u D. longicaudata complex Wu'ldnaftiuiu
MIUIUENYNINKENTIUYBINGY DLA, DLB uaz DLBB

msm'maaummauﬁufmaauumtﬁumwnﬁume 97U DLA, DLB
Uss DLBB WU D. longicaudata de 3 strains laowy DLA luive
manauazaziuasnidoaunila §wiu  DLB WUNNMAYE
Uszinalng du DLBB wulumeldifusgming saenmedaluil

4 o A o
AN 3. Nﬂmsm’maaummﬂuwufmmuuauﬁﬂm)’mnumo‘] ny D.
longicaudata (DLA, DLB uaz DLBB)

Provinces Field Laboratory strains

(Code) DLA DLB DLBB
W NA(TC)AJ-21 . - + -
Wuaadn NL(ZM)AJ-5 + + ;
unTlsy NP(ZM)AJ-2 + - -
NN NW(AC)NI - + -
Unumit PT(ZM)AP-1 + - ]
gy inid SI(TC)AJ-1 - - +
gnugimil SI(TC)AJ-2 - - +

+ = successful crosses

- = unsucessful crosses

ﬁnmﬂszanEmmlaauuaatﬁsu‘lumsmnqumnquuuaai’uua1ﬁ

MIANRRNIIIIY:  AnmaRaves hosts munzautuuysadisulasliuuasiion

HANITANRWIMN:

Toudiunasiunall B. dorsalis uss/mia B. correcta

wuhuuandouinaule (muaef 3) fu DLA snsalaué
waaUNa Y B. correcta sufinauldny DLB uwaz DLBB
fWNI0L9UR B. dorsalis 1@ eaanswl 4

16



= o v
fA199IN 4. Nﬂﬂ"ﬁﬂ?’)‘l}ﬂi)lJﬂ"l?ﬂ']UQ&lﬂ')lJﬂ‘&lll&lﬂd'luﬂﬂ‘hl B.

correcta Waz/Wia B. dorsalis

Parasitoids Hosts
(Code) B. correcta B. dorsalis
DLA + -
DLB + +
DLBB + +
NA(TC)AJ-21 - +
NL(ZM)AJ-5 + +
NP(ZM)AJ-2 + -
NW(AC)NI - +
NW(TC)NI - +
PT(ZM)AP-1 + -
SK(TC)AJ-1 - +
SI(TC)AJ-2 - +
SN(ZM)AJ-1 + -

+ = sgpecific host

- = non-host

arduazinsaluanis@nmn

wuaafion D, longicaudata  Aigrsreusznulunanevasfildiiuinunly fds
co'hLﬁumsﬁnmm'mﬁuuﬂ‘smoﬁuqnsmﬁdumﬂﬁﬂ PCR-SSCP  wasdiiisungu D.
longicaudata complex '?'ir'hé’ol‘éruwmnﬁ'uﬂi‘luﬁamﬁ%mswuiwﬁmmuﬂnei'nmo
muWufaciaies 3 muWus (DLA, DLB uaz DLBB) 13 3 monutlimunsodadiuun
lasdinefuguinerialy udinIaTIIREUN AN UTMEATAILINATlA PCR-SSCP
97N nuclear DNA U310 28s WAz ITS2 37N mitochondrial DNA 1312t COI wuin
§UNINUVANANULANGIIVAINEGN DLA, DLB uaz DLBB ladaiau ToyaaMuFURUTNG
ViwwmMIuaeatiy DLB usneananlasduwusIndBany D. longicaudata 910 GenBank
'um:ﬁnq'u DLA ugnasnannga DLBB %maonéuﬁ‘lﬁumaanmn DLB @28 13
avsavnusdiousInesfi (UNEIMU) Waazna1la3n D. longicaudata N§u DLA Wy
SNNAANRNUAE MG INBBNLA UMD ngu DLB wuraly §au DLBB wumemale
wa3sznalng M 3 muﬁuﬂﬁ%’umsﬁuﬁuﬁaumwawﬁwmuﬁuﬁ (cross breeding
experiments) WU 3 muﬁmfﬁm‘suﬂoLmnmomsﬁuﬁuﬁ: Tﬂﬂ‘?‘imuﬁuf DLA uaz

17



DLB 8798m3utisusnlasuuanms sympatric speciation 1tusfi DLBB #nazutisugnann
o { Y i & J var
foWuSau lasuuaums allopatric  speciation Tesplfindnaniizualsfiarlaiums

ﬁuz‘fmﬁuLaumnmsﬁnmﬁnﬂ"mznv'fuqmam‘maﬂmemwia'lﬂ

Tyminazglassa

1. miduasaumnuaddsngailddasndtunm

2. mﬂarmuumLﬁuu'lu"‘lﬁnaﬁﬂ'oﬁaomsmsg]uaLm'la'la'azi'nu’m

3. mnﬁraouumtﬁuwmumﬂﬁufﬁemtﬂums:'

4. unyu SSCP wasafisunga D. longicaudata Nnreafianeg Sedumnagiing

unamensunly

9 v - v l
1. wengnaeanfsuazAumuualsusairsianniu
2. 'lvamﬂ'm%’ﬂﬂ'z’mﬁqﬁ'mvua:fnmmUﬁufﬁﬁmmmauﬁwmmﬂuué’nﬁau
3. dasvawnaiia SSCPIWiadamIsuuazitsdan1miy haplotypesdns 9

1@nA1T219D9
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