AMNKRAINKAN ﬂmaﬁuqni‘mLLaz‘ﬁmﬁﬂmaaLLaJaaﬁ"ﬂ%ﬂ‘szmﬁvlﬂﬂ
Genetic Diversity and Biotypes of the Rice Gall Midge in Thailand
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Abstract

An amplified fragment length polymorphism (AFLP) and biotype-specific markers were used for,iGeatitication
of genetic diversity and biotypes of rice gall midge, Orseolia oryzae in Thailand. Pupae and aults of the gall
midges were collected from 19 field locations of 12 provinces during 2006 - 2007. Total of Z#2x0lymorphic AFLP
bands were generated from 12 selective primer pairs. Cluster analysis, performed by the'YP5MA, separated the
gall midge populations into four distinct groups. To identify the biotype, five specificshiGiype markers were used
to characterize the collected gall midges. Two biotypes of the gall midges, kiotypr Z'and 5, were identified from
all populations used in this research. The results showed that the genetig diversity was not associated with the
biotypes of gall midges. This research may provide basic informatiaito develop an effective strategy for

controlling gall midge outbreak in Thailand.
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Fig. 1

Nineteen sites of the rice gall midge collection during 2006-2007 in 12 provinces of Thailand,

population no. 1-18 used for diversity analysis
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Table 1 Primers for selective amplification\4séd in the AFLP fingerprinting of the 18

populations of the rice gall miage

42

Primer combination ~ EcoRI selewfive primers” (5'--3')

Msel selective primers" (5'--3")

E-CGT / M-TAC  AGACIBOGTACCAATTCCGT " GATGAGTCCTGAGTAATAC"
E-GTA/M-CAG AGACTGCGTACCAATTCGTA  GATGAGTCCTGAGTAACAG
E-GTA/M-CAA AGACTGCGTACCAATTCGTA  GATGAGTCCTGAGTAACAA
E-GTA/M-CAC AGACTGCGTACCAATTCGTA  GATGAGTCCTGAGTAACAC
E-GTA/M-CAT AGACTGCGTACCAATTCGTA  GATGAGTCCTGAGTAACAT
E-GCA/ MCAG AGACTGCGTACCAATTCGCA  GATGAGTCCTGAGTAACAG
E-GZAYM-CAC AGACTGCGTACCAATTCGCA  GATGAGTCCTGAGTAACAC
E-GCA/M-CAA AGACTGCGTACCAATTCGCA  GATGAGTCCTGAGTAACAA
E-ACC/M-GTC AGACTGCGTACCAATTCACC  GATGAGTCCTGAGTAAGTC
E-AC/M-GTC AGACTGCGTACCAATTCAC GATGAGTCCTGAGTAAGTC
E-ACC/M-GCC AGACTGCGTACCAATTCACC  GATGAGTCCTGAGTAAGCC
E-GT/M-CAC AGACTGCGTACCAATTCGT GATGAGTCCTGAGTAACAC

" Bold italic letters following the primer sequences indicated the selective nucleotides added

to the core EcoRI (E) and Msel (M) primer sequences

Thai Rice Research Journal, Vol. 3 No. 2, July - December 2009



Table 2 Sequences of forward and reverse primers (Behura ef al., 1999, 2000) used in multiplex PCR for

identification of biotypes of the rice gall midge populations

Size Biotype
Marker Forward Reverse
(bp)  distinguished
S09 ACATAACAATCACGTGCTAG TGAACAATAGAAAAACAAATTGA 800 1,4

Y131 CGATGATCCCATGAACATTT GAACACAAAAAATAGATCGA 450 1,4,5
Y132 TTAGCCCGATAAATCTTTCAC AGAAATCGATTCCAGGACGT 600 5
Y133 ATTTTACCAGAATCGCGATG ATGGTTTTACATTAAGATGAAAT 750 4
Y134 TCCCTGTGGATCATCTATTC CAGGAATGAAGCTCTTGTTG 1,100 3,8

AWN, 72 %w. wn 1 WN $1wI% 23 J0U] NKY
LENIWIAALAULEALE polyacrylamide gel 6%
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Rohlf, State university of New York, Stony Brook,
USA) 1%ﬁﬁ§&lﬂi$§ﬂ§ﬂﬁ’]&lﬂﬁ’]ﬂﬂﬁdﬂ’ldﬁuﬁgﬂi‘ 3
284 Dice (1945) LLazﬁ'@méjuﬂizmﬂsLmaﬂIvﬁ?i

unweighted pair-group method with arithmeiic svieans

0.5 kb
e

Fig. 27 Muitiplex PCR amplification products of
biotypes 1-5 (lanes 1-5, respectively), the
African gall midge O. oryzivora (lane 6) and
genomic DNA of gall midge collected during
the Kerala gall midge outbreak of 1996-97 (lane
7) generated using Multiplex PCR from 5 pairs
of biotype-specific primers (Table 2) (Behura
et al., 1999)
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Fig. 3 AFLP analysis of DNA from 18 rice gall midge
populations collected from 12 provinces in
Thailand, DNA of an individual pupae or adult
was digested with EcoRI and Msel and pre-

amplified using primer pair E-ACC/M-GTC
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Table 3 Average number of bands, number of
polymorphic bands and proportion of
polymorphic fragments obtained from

selective primer combinations

Primer Total Polymorphic %
combination band band polymorphic

E-GCA/M-CAA 36 33 91.7
E-GCA/M-CAG 29 15 51.7
E-GCA/M-CAC 22 12 oMb
E-GTA/M-CAT 26 19 73.1
E-GTA/M-CAG 34 28 82.4
E-GTA/M-CGT 21 1 47.6
E-GTA/M-CAC 26 p 92.3
E-GTA/M-CAA 3 25 89.3
E-ACC/M-GTC 31 27 87.1
E-AC/M-GTC 30 25 83.3
E-ACC/ M-8 22 12 54.6
E-GT/CAC 20 10 50.0
Tow! 325 242

Awerage 271 20.2 71.5
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Fig. 4 Cluster analysis of rice gall midge based on
data obtained from AFLPs of 18 populations,
the dendrogram constructed by using UPGMA

based on Dice's similarity coefficient

muldddatazfiail (Biradar et al. 2004 @ nRan3
naF Ul JATENANNEIUNIUVDINRLITT W1263 f
f8udunin Gm1 AudszTngaIL291NsIwsa
aqumwmﬁ%aﬁl,l,uﬂﬁfuLi‘]uﬂf"m U@ 5 wud wuddna

a

AINEIEIFIUN AT T larias

N1ININUTITHAVAILNAITIN I udany
AANITUAzaIN WA I@mawnmitﬁanifﬁuﬁj
MM IELAIN RN TG as AW N T AN ULANANIVD I
FHa NMIIATERIITReaILNad el Tinatia
PCR 8% 81301309 LN A NN LANANIUaITITHA
wNaI laTIaSazuiwe wai1a31ATzRann

A o A A = a )
LURIANEIAALT atdTouNauAUMIINaFaN
Ujnseanadiumuainiuiinandiudiudan
LANENIN® TIFTNNIAINaMNaAanuRandd e
WhadananIwLIaaaNvaInInagaudalrz e
IR LA TV ST U UL AENA AL LU RILG RS
Uszang

Al = o vl = A A @

1$ha997N 1A m"l,m'm:jimwmwammuw
= A < I A v o ¢
TITRAVDILNAIL bLlE e lmuaﬂ&mmﬂ"ﬁwuﬁq/
mﬂﬁ'm?ﬁn duRanymIuduaIwn w1 lwlwnis
=4 o ' o = = =Y Qs
anwn vl LlansnausniasSouisuTisiany
Uszinadal Lo LL@imﬂ"ﬁIuLaqmﬂ%ammﬂmmm
‘ﬁiﬁaga"’m,,]J‘%Umﬁmuﬁ'uﬁﬁuvlﬁ 2t lsna et
@.*m;ﬂﬁawm%wﬁdmlﬂuLaqam'%ammﬂ a3
dphsfneanuuand eIl iisendiuniues
v & o f o V@ A v o g
wuﬁqmmauwaammugnﬂﬂ I@maaﬂhwuq
ATIVFOUNNI VD UAIUNIY LNDDUIUNANIT

a fa & <
ALAINCHALBULDVDILLNURIUA

ANANNWS IZRINIAIINRATINRAILN
ﬁ’uﬁqnﬁmmzﬁmﬁm
LﬁauﬁﬂuLﬁﬂuﬁagamﬁﬂﬂqmmm‘mmﬂ‘mmﬂ

rH_1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19
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