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ﬁ’mg’m‘iwmﬂa\mguﬂmj; Rattus argentiventer (Robinson and Kloss, 1916)
Tuu@nmanasuarmalivaslsymalng
Morphological Studies of Ricefield Rat; Rattus argentiventer (Robinson and
Kloss, 1916) in Central and Southern Region of Thailand
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Somkiat Klakhang" Greangsak Hamarit" Vichan Watthanakaiwan"

Prasartthong Promkerd” and Songtap Kaewta"

Abstract

The morphological studies of ricefield rat; Rattus argentiventer (Robinson and Kloss,
1916) were conducted by collecting mature rats from the central and southern regions of
Thailand. Live samples were collected with live traps and round wire traps. Of 24
characters of the appendage bones and skulls of rats compared from the two regions,
significant differences were found among the followings : breadth of rostrum (BR),
interorbital breadth (IB), breadth of brain case (BBC), breadth of incisive foramina (BIF),
breadth of first upper molar (BM1), length of incisive foramina (LIF), length of bony palate
(LBP), breadth of mesopterygoid fossa (BMF), crown length of maxillary molar row (CLM1-
3), height of brain case (HBC), length of mandible (LM) and length of lower molar series
(LLM) ), femur length (FL) and tibia length (TL) of rats in central compared to southern
region are significantly difference at P<0.05. Seven characters of male rats in the central and
southern were compared and the results also showed significant differences among the
followings namely breadth of rostrum (BR), length of incisive foramina (LIF), breadth of
mesopterygoid fossa (BMF), length of mandible (LM) and length of lower molar series
(LLM), femur length (FL) and tibia length (TL). As for the females from the two regions, the
breadth of brain case (BBC), length of incisive foramina (LIF), length of bony palate (LBP),
height of brain case (HBC) and length of mandible (LM), femur length (FL) and tibia length

o
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(TL) were significantly different from one another. However, the characteristics of fur and
color of the two regional rats were noticed not to be significantly different and the females

had the same mammae of 3 pairs at the thoracic and abdomen.

Key words: ricefield rat; Rattus argentiventer, morphology

UNARLD

miﬁmsnﬁl’mﬁju‘iwama\jmuﬂuﬁg ricefield rat; Rattus argentiventer (Robinson and
Kloss, 1916) luiufinianaiouazmalsiuosiszmalng Tnpnslinseiudusasiioain wn
AnsdnwnirdnguuaunsrgnsesAuazngian Wiswssudeuvgnivgluniananeiunald
FidumpfuTovionan 24 dnwnie wuih fanuuanieiuetheifddnmoestia 14 dnwoe
[#fun breadth of rostrum (BR), interorbital breadth (IB), breadth of brain case (BBC), breadth
of incisive foramina (BIF), breadth of first upper molar (BM1), length of incisive foramina
(LIF), length of bony palate (LBP), breadth of mesopterygoid fossa (BMF), crown length of
maxillary molar row (CLM1-3), height of brain case (HBC), length of mandible (LM) and
length of lower molar series (LLM), femur length (FL) and tibia length (TL) dlawSpudisy
sywhumeAgnanauarmAgnIalE wullanuwansensaifvesnszgnaeAuaznglnan
7 anwily AU breadth of rostrum (BR), length of incisive foramina (LIF), breadth of
mesopterygoid fossa (BMF), length of mandible (LM) and length of lower molar series
(LLM), femur length (FL) and tibia length (TL) uaysewinmadsnipanaisuavinAdisninls
WURIIMWANESeERRYBINITANTEIvALaznzMan 7 dnwne [Sun breadth of brain case
(BBC), length of incisive foramina (LIF), length of bony palate (LBP)height of brain case
(HBC), length of mandible (LM), femur length (FL) and tibia length (TL) MIFNHMEUBIYY
uazRvuuasyhy 2 A lifiAuuensei wazweduiufiuteliug 3 § fiwthen uwaz 3 A
o milouriu

AWAN: e Rattus argentiventer §nugmIng
A
vyurug) ricefield rat; Rattus  1Jufiu  uazflwmn1sunsnszatunous
argentiventer (Robinson and Kloss, 1916)  Guaww fuye e 813 wnaly wjine
oduvuingioiadylueBensTuoan  gues w1 Maduiu ga1nd dulsilidy
@eold Wy in Fon dnlwn Udnhiu AEUTUd maemIufeinAfl (Suyanto et al.
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1998) Tutszwralnefistvemd wgnlig wu
wwizluunsdvugnitvlunianatvuazniali
wazamnwulundn wudowingwssons
upTUgy awy3 Fuviys 819ve9 aysy)
UNue yuwsuRsAReTINey Inell 1xe
(Lekagul and Mcneelley, 1977) WhaINT1297U
dramyivhaeinuaydyfivdug Aoud T
w.A. 2552 \Jusun Tnwmwiznianz fupen
deowile Tuiuiniinsvihineninssuuasd
maviinugs Tuderiauouginhd wiu Fowdn
Fouldn WNRITAN UREN RS (TuFuns,
2553) wui amaiidumgnivn) widnuoe
PBUBNUALIAYBIFIMYIY A LLANGN
fu Foradulllfiluwdazanmwuindon
sravnlfanszBuBnUBwIL MIian1g
Wazuwauls Tnevyun o) dugenanais
firuennedunitAnue TR TINiuE
fousssuuuihmamaesuui Tuuuda
fuunan swipeduBuLaruIeEFw
aufudrhmadusoudn o & 9 anldneay
WUTiBe M eRugReuineTInEILRLd
FIIUgnAanIonuINNIIMYLIsandu 9
Uszanns 8-13 5/ATen (WWENANR, 2543) uae
Uszwmelne Talsdndudszmaniinumain
N TINEY wazluUsemAnYRINTIy
PnsUgnfignaiveina Wouslnanisly
UsymAuaziadsoanhsaldliudszme
wWu $11 fwls wezling Dudu Wovand
dnynuemeivsymALRzn o MATIMaINaY
gansNy3nl umsAnudeyaiugiuivaiu
wgunvgjfeiivios wuhieysivimedntoy
uNINIe U B UarlAINEIBInY

gyludsewalng saufonsfnsinumain
WRIBNITINWNFIUBLNINIT I VBUIYA
nsunwsnsvatedefldfisowswuiu sufivy

o

yfintionAupgsanfuuywdineaumg uazdy
aRBHAINYATNITNNNASY Futiy T
Ausnduiazfioginisfine Weldide
FoyanuguAudnAINYY 1wy 115uns
N3gY WORNTIUMIAMITIN ARBRIUATTY
NANYRIENIOTINTANIISIUBUNTHITTUYBY
wyvg dWauszlosdlunisduunasdudu
Toyarmuinring] waLaYNNIoIU NADRIU
nstUpyiumInat1ygninoLay sz

sl

aUnsIUaEIENS

f19raunyandunyunvn); Rattus
argentiventer (Robinson and Kloss, 1916)
JeronaIAy 2554 Ty Auwiuy 2556 5
nauRnufindudu (live trap) URzUIIRIAGN
wy INuasUILNERINIUNIANE1Y [Aun
JINTAAWYS IWITUYT NIQYIUYT BYoe
Foum grovey Feviy3 aysw Unusid
UATUIEN LAZNFUNNIIIUAT [un1AlH
Isurdovingams 99155718 WAIFSIIHTY
gopan gy nazl wazeds Tuinsumls
Al fer3oy GPS wndlilmuix
Fy v iveludosufuaniangueiu
§mIINEINITNYAT NFUAJUREdRITNY,
§1UNITeRmMUINITEITNYIRNY NN
mawnues smyngilnduiouds vl
sauwassnuilaesadmed Tuiindnune
moupnliun Anweeacuy oy doimin
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TPURRTINYTINIRG (head body length
HB) InuiansurUs1ugnupia Ao Auus
Usngayniivdovadeizdutiiy AIINE1INY
(tail length : T) TrsauwstayDnuave et
f1IUTIURIYIAYBINIG AITHEIIRURAY
(hind foot length : HF) i?mﬁy’\jLLMUmﬂagma\j
FundvauduifioUsvvasiifisnfigalism
WU AIMETIY (ear length : E) i’mﬁy’mwi?muw
sfvusegauevy mhiemsinduiiadung
(Figure 1) M3tiunszAn (skeleton) Tnenham
SFNAREINTEANTEIYA AB NERNYiBNUL
Y91 (humerus) NITANY NIV DUUU
(femur) wvipUa1 (tibia) Fmsanzlvan
Fuvazienionan uinhlsinhiulsdoy
Tamanles aulddudnwasnszgniivmazen
ihlUavauuwis udnhlufnudnyouefugu
?Ja\m'iz@ﬂ'ﬁmﬁﬁ (Figure 2) waznglvan
(Figure 3) TIm9i9du 24 §nwaz §y
nesfisAsauwed Imbieinduliafiwung
(millimeter) »1338n0719 2B Musser et. al.
(2006) wae Lin and Shiraishi (1992) #il
TPYUIANTEANTYIIA (appendage

bone)

1. AIINYIINTEANVINTYIBUUU
(humerus length ; HL.)

2. MNHYIINTERNV IR OV DUUY
(femur length ; FL.)

3. ANNYIINTTANY NNV DU
(tibia length ; TL.)

Anwidnwnzdugiuvsonzlvan

(skull / cranium) 21 8NWdE

1. breadth of rostrum (BR)

. length of rostrum (LR)

. occipitonasal length (ONL)
. interorbital breadth (IB)

. breadth of brain case (BBC)
. zygomatic breadth (ZB)

. breadth of incisive foramina (BIF)

coN O U WD

. breadth of first upper molar
(BM1)

9. length of diastema (LD)

10. length of Incisive foramina
(LIF)

11. length of bony palate (LBP)

12.postpalatal length (PPL)

13. length of auditory bulla (LB)

14. breadth of mesopterygoid fossa
(BMF)

15. breadth of bony palate at first
molars (BBP)

16. crown length of maxillary
molar row (CLM1-3)

17. height of brain case (HBC)

18. breadth of zygomatic (BZP)

19. length of mandible (LM).

20. height of mandible (HM)

21. length of lower molar series
(LLM)

NRMSVANDYLNZIIITOL
NIANAIY
f153auaziufagtenyulng
(ricefield rat); Rattus argentiventer T
VIUIYBUINYAININIANKTS AIDUTIRLLN



ENTOMOLOGY AND Z0OOLOGY GAZETTE Volume 33 No. 1, January - June 2015

Tuoydidnun (N = 77, wag 38 5 wAdy 39
p3) YnnmsUuiinanwoenIguan wul gniy
vonyndolinsqydusmifiuty sxfidnuoed
wuvdnulaududdudouy wazibiuTy
FnwrFvusisuuniiihmamiosuush
fuuudufununan nfIpgudnYMEBId
yuppanyisyduifiuiy wui fa
Y1UBYILAEETA3 (HB) az81Ind1Aue?

oy (T) Fdlleaziivg 3 § s
an uar 3§ fudnudwios uazihmin
(Wt) 28y 208.894328 N3 AIIMEIEN
i (HB) @y 198.081441 fafwns A
g1y (T) ARy 182.7614.04 fafiuns
ANEIRUNEY (HF) 1@afy 36.282.00
fafwmny AueIy (E) WAy 22.701.61
R

v vgiwag (N= 38) Siwiin (Wt)
WAy 227.1847.06 n5Y AIUBIIIE
(HB) @Ry 204471508 fafuns ANNET?
W (T) WAy 187.1114.36 fafwms A
y1IFunSy (HF) Wiy 37.05.22 Tafiuns
AN (E) ARy 2339157 fadwng

vy vajweids (N= 39) fdwidn

(Wt) @8y 191.0725.18 N3 AIIMEIEn
1 (HB) Wiy 191.68844 fafung AN
g (T) @Ry 178.179.36 HRAWAT AN
Fuvas (HF) @@y 3550169 fadwns A
v1 (E) Wiy 22.001.04 Ta8wns
mald
f153auazLiufIag1enyu g
(ricefield rat); Rattus argentiventer i
WIWBWNERININIALE 3 nsatewyu g

fifnw1 (N= 118, wAf 65 1 Ay 53 §)
ynsTuiindnwuenIBuen WUl Sahuiy
Fnwoue Fuuassuuuithmawioslusi
fauududvniuwnsn NN ULYDIT
surawyiasy ity wui fSuovou
vinowpudufviuie fusvuuuinuiood
Y18 U dazfvpvuuuinaipyduniulativau
Gudhmatedmwianaien 10, 39, 51%
pussu S (Wt) @Ry 226324343
N5y ANNE1Ws i (HB) @Ay 202.84
12.16 fadwms AINE1INY (T) Wiy
187.8911.07 Aafwns ANNIAUNRY (HF)
Wy 37.561.88 fadiung PAINEIIY (E)
ARy 22.081.18 HaAlRT

v vgiwag (N= 65) Shwiin (Wt)
\WnAY 243.9846.91 n5U AIULIIIE
(HB) Wiy 207.821244 §afums AINNET?
w9 (T) WAy 190.7011.54 fafwms A
y1Fundy (HF) @y 38401.60 dadiuns
AN (E) Ry 2251 1.12 fadwng

vy Ivajueidls (N= 53) Sumsin

(Wt) @8y 204252518 N3 AIIMEIEN
1 (HB) Wiy 196.62844 fadns AI1HET?
Wy (T) 1Ry 184.309.36 NRAWAT AN
Ffuvas (HF) a8y 36.521.69 fndwns AN
v1 (E) Wiy 21541.04 Ta8wns

INMSANYIANYUENIYUBNYDINYU]
afunipnatowaznald Fren1sinuun
ﬁy’\jmmmaLLg\wmmn”h\ma\jngﬂﬂﬂmn
LRENTEANTYIIA WUT

1. YUIALAEANBUENIUBNYBYVYUU
Ty [#url head body length : HB; tail
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length : T, hind foot length : HF, ear length
. E ammanatouszmale Juwinldwnnsiay
nuaiAf P>0.05 uniiu Aluseiwiing
(Wt.), hind foot length : HF Uz ear length
. E fA@fsunnseeafifingeiiiusdsey
7l P<0.05 WawSsufisumagnianaivuas
wAgnalE WudrAe BTN (Wt.),
head body length : HB ua¢ tail length : T
fuwnldunnseoaiin P>0.05 unciu m
way HF uar E fAuafuunnsionioads
atheifusdAty 9 P<0.05

nsfiA@Aute 2 na ATFLANGN
fuuneriy e1aavvanlEdn ngudavuing
gounyullvg 3%y 2 AR Fefiaaw
FuiusindBniuaguazduiinuulsusi
YDUANNIENTERNUIDENS BnivauInYDY
dnuouefiTalidusonandosiu Lekagul and
Mcneelley (1977) fin Huum head body 204
Iafiups tail length 187 Hadiums
ear length 22 {afiums hind foot
39 Jafwms wag body weight 212 niu
dnwnizupYy uaziivu Ypwiynjuasi
2 ma Bluansoiy fa SousuioefiRicuy
3oy visiduouihma vwisdhma
dufinien ausundufifihnaaute
sou dolifaguoudautiuu3naunaimds
Famar3iniduio Wovanfivuudefifuniu
wneney  (Figure 4) wrivyivurAnuinge
wawy Fudludivie Sun 3 g Avdhen uae
8n 3 gindvios Aundefivwdunauds
gnvyiiesfidsldwdgydusfiuiy a:d
auddudiusnodauy Bosanndouiu a3

ANk (2543) find1vin dnwoueRuussisu
uudimawiosuus Suuwdedvriwnan
BV ENELR R I T EATR I PR R EIHIE
deadunautdn 9 &4 9 anlEreaun
Uy

2. AIINYIYBYINTTANTYUIIA (R un
mmmamz@ﬂmmﬁwmmu (HL) maua17
NIYANUIMAWIDUUL (FL) AINEIINTERANY]
nfyviaua1y (TL) 3nAIANRTS SAmds

25.68, 3442, 37.07 8FWAS WALNIALENAT

[

RAY 2596, 3579, 38.35 HaFWAT MINEIHU

FotirmAsunnstuvaineg it sy

1 P<0.05 uniiy YUIARIINYETIVBINTEANY]
niwiauuw (HL) frlsdunnsiienigaiifng
P>0.05 uAdiBiSauiieumAnds wuiluma
gnmanafuniald A1 femur length ; FL
uay tibia length ; TL SIARRBWANGIYNY
afifogifudAy A P<0.05 wniiu AN
humerus length ; HL #ildunnsingmiosiin
P>0.05 WulFsiiumAdisfirueg
humerus length ; HL &fliunnsinenivadis
1 P>0.05

3. ANHYIUREAIINNTIYBINTEAN
nzluan 21 dnwag (Table 1) 3NNSIAAN
monaweeny g luniAnatsuaznnls
(N=195) (Figure 5) Wud1 P28y breadth of
rostrum (BR), inter orbital breadth (IB),
breadth of brain case (BBC)breadth of
incisive foramina (BIF), breadth of first
upper molar (BM1), length of incisive
foramina (LIF), length of bony palate (LBP),
breadth of mesopterygoid fossa (BMF),
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crown length of maxillary molar row
(CLM1-3), height of brain case (HBC),
length of mandible (LM) W8% length of
lower molar series (LLM) JFmiy 071,
0.26, 0.75, 041, 0.14, 0.54, 0.51, 0.28, 0.35,
050, 1.29, uaz 0.03 Fafwns T RRBwAn
Auneafifogefitfusifny A P<0.05 Wio
WisumAgniana1eiumwAgnIALE (Table 2)
WU31 A1YBY breadth of rostrum (BR),
length of incisive foramina (LIF), breadth of
mesopterygoid fossa (BMF), length of
mandible (LM) ta¢ length of lower molar
series (LLM) ffmfuuwnnsiemoaiifagig
TTshAty 9 P<0.05 uRzSewingwAliunIA
natofuwAlsnald  (Table 3) wuiiAn
\nAbYBg breadth of brain case (BBC),
length of incisive foramina (LIF), length of
bony palate (LBP), height of brain case
(HBC), length of mandible (LM) frade
wansenadAntofiiTusAy A P<0.05
Wy Busenndaeiu Unammasuazang
(2533) lFAnwIAINLUSUS MBI N B OUE
muusnludszeinauyulug  Jouin
JWITUUT WaTAWYT TRUNIRNTEANBUA
Usznaugaunzlnan uaznszgnIu1oRs I
18 anwaly WUl YUIRYBYRYAUTZNBU
nazgnneian uaznazanILIon 13 anvoe
Lifirnuwdsusmunnsioiiy s nezan
pyAUsznauYaenelvan 5 dnuwmy Aiie
WwAvunnatveanly Ao skull length,
zygomatic length, mandible length, skull

width. 8¢ mastoid width

AwAvunanzlvan uaznsyanseIvA
vosnyn g iLfuTy 24 dnwoiz ani
mAnasuazMALE TAuwenssagviidy
SIAYaTA 14 anwnle §AANDYAUNIT
Anwiuoy Marshall (1977); Francis (2008)
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Table 1 Measurements of skull and body parts (in millimeters) of ricefield rat; Rattus

argentiventer in central and southern region of Thailand between 2011-2013 ¥

Max. Min. Mean SD.
Characters Central Southern Central Southern Central Southern Central Southern
BR * 10.10 9.60 6.88 6.94 8.52 8.20 071 0.46
LR 16.51 1548 1143 12.00 14.15 14.06 1.10 0.77
ONL 47.83 4792 3792 16.10 43.64 4354 217 311
IB * 6.37 6.72 477 524 5.68 578 0.26 0.28
BBC * 18.38 19.12 14.86 14.35 16.70 17.31 0.75 0.63
ZB 22.85 2326 17.08 17.15 20.68 2043 1.02 0.89
BIF * 3.87 351 2.06 221 293 273 041 0.24
BM1 * 241 237 1.28 1.94 2.05 211 0.14 0.08
LD 13.68 13.62 9.73 10.23 12.09 12.24 0.85 0.68
LIF * 9.38 9.17 6.70 6.87 841 8.16 0.54 0.46
LBP * 9.42 9.67 7.10 7.69 8.36 9.09 0.51 046
PPL 1794 24.09 12,51 12.82 15.21 15.22 1.05 112
LB 8.81 8.50 6.68 6.84 7.78 7.77 045 033
BMF * 3.75 7.50 251 2.80 3.20 3.49 0.28 0.46
BBP 493 5.15 3.34 346 422 429 0.36 0.32

CLM1-3 * 822 8.09 6.54 6.88 7.37 748 0.35 0.23
HBC * 1342 14.37 11.47 5.75 1243 12.82 0.50 0.79

BZP 6.47 12.84 422 446 531 5.36 0.53 0.80
LM * 25.62 2691 20.20 20.49 2334 2394 129 1.07
HM 16.63 15.44 11.58 11.78 13.78 13.72 092 0.68
LLM * 7.56 7.56 594 5.84 6.74 6.84 0.30 0.26
HL 37.30 29.49 1938 20.50 25.68 2596 2.38 1.65
FL * 40.57 41.36 27.62 25.63 34.42 35.79 253 2.36
TL * 42.63 43.87 31.08 30.94 37.07 38.35 233 228

PL0.05

Y Result of analysis of variance and comparison between of samples * :
y
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Table 2 Measurements of skull and body parts (in millimeters) of riceeld rat; Rattus

argentiventer (7 in central and southern region of Thailand

Max. Min. Mean SD.
Characters Central Southern Central Southern Central Southern Central Southern

BR * 10.10 9.60 6.97 6.94 8.74 8.28 0.71 047
LR 16.51 15.48 11.98 12.00 14.60 14.39 1.09 0.72
ONL 47.83 4792 39.37 16.10 4455 4397 2.04 3.99
IB 6.32 6.72 534 524 5.74 5.82 0.19 0.29
BBC 18.38 18.64 1541 14.35 16.67 17.34 0.73 0.67
ZB 22.85 23.26 17.08 17.15 2091 20.53 1.10 098
BIF 3.87 351 2.06 221 3.07 273 0.44 0.25
BM1 233 237 1.70 2.00 205 214 0.11 0.08
LD 13.68 13.62 9.73 10.23 12.38 1241 0.80 0.69
LIF * 9.38 9.17 6.70 7.09 8.50 8.24 0.60 043
LBP 942 822 7.10 7.70 8.51 9.50 0.53 0.46
PPL 17.24 24.09 1346 12.82 15.66 15.51 0.88 1.34
LB 8.81 8.40 7.03 6.95 7.90 7.87 0.44 0.29
BMF * 375 7.50 272 284 3.23 353 027 0.56
BBP 493 5.15 344 3.61 428 432 0.36 031
CLM1-3 822 8.05 6.72 6.88 7.39 7.53 0.37 0.22
HBC 13.42 14.37 1147 575 12.50 12.83 0.52 1.02
BZP 647 12.84 435 446 548 547 0.57 1.02
LM * 2520 2691 20.54 2049 23.62 2411 1.20 1.15
HM 16.63 15.42 11.78 11.78 14.03 13.81 0.99 0.67
LLM * 7.56 7.56 6.22 5.84 6.71 6.89 031 0.28
HL 30.16 29.49 20.90 20.50 2648 26.75 1.60 1.59
FL * 40.57 41.36 27.79 25.63 35.58 3692 240 2.30
TL * 42,63 43.87 31.56 30.94 38.27 39.59 201 2.06

t of analysis of variance and comparison between of samples * : P < 0.05
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Table 3 Measurements of skull and body parts (in millimeters) of riceeld rat; Rattus

argentiventer ( Q ) in central and southern region of Thailand"

Max. Min. Mean SD.
Characters Central Southern Central Southern Central Southern Central Southern

BR 9.58 9.20 6.88 723 8.30 8.10 0.65 043
LR 15.59 15.03 11.43 12.38 13.69 13.66 093 0.62
ONL 46.64 4592 3792 40.16 42.67 43.03 1.88 1.38
IB 6.37 6.31 477 528 5.63 573 031 0.27
BBC * 18.13 19.12 14.86 16.13 16.74 17.29 0.78 0.58
ZB 22.06 2225 17.73 1891 2045 20.29 0.88 0.74
BIF 377 324 214 232 279 274 0.32 0.24
BM1 241 224 128 1.94 2.05 2.08 0.17 0.07
LD 13.32 13.61 10.00 10.80 11.79 12.03 0.80 0.60
LIF * 9.00 9.01 7.19 6.87 8.32 8.06 0.46 0.48
LBP * 9.16 9.56 7.37 7.69 822 8.60 0.46 045
PPL 17.94 16.30 12.51 13.84 1477 14.88 1.04 0.63
LB 8.81 8.50 6.68 6.84 7.66 7.66 042 0.34
BMF 372 4.19 251 2.80 3.17 345 0.30 029
BBP 485 503 334 346 415 425 036 0.34
CLM1-3 8.17 8.09 6.54 7.07 7.35 743 0.33 022
HBC * 13.35 13.59 11.50 11.85 12.37 12.81 047 0.38
BZP 6.10 6.08 422 459 5.14 523 042 036
LM * 25.62 25.89 20.20 22.08 23.06 2373 133 0.94
HM 15.09 15.44 11.58 12.39 13.54 13.60 0.79 0.69
LLM 7.56 747 594 6.36 6.76 6.78 0.30 022
HL 37.30 26.86 19.38 2203 2490 2498 275 1.13
FL * 37.58 36.83 27.62 30.75 33.29 3441 213 1.59
TL * 40.77 39.55 31.08 3392 35.90 36.83 203 147

Y Result of analysis of variance and comparison between of samples * : P (05
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y T

Figure 1 Measurements (in millimeters) the external appearance of the ricefield rat;

Rattus argentiventer : HB = head body length ; T = tail length; HF = hind foot
length; E = ear length

1. humerus length ; HL. 2. femur length ; FL. 3. tibia length ; TL.

Figure 2 Measurements of the appendage bone of the ricefield rat; Rattus argentiventer
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Figure 3 Cranial measurements (in millimeters) of ricefield rat; Rattus argentiventer
(Musser et al., 2006 ; Lin and Shiraishi, 1992)
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black band on upper hind foot

w 0

scaled - tail

Figure 4 The external appearance of the riceeld rat; rattus argentiventer
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Figure 5 The craniams/skulls of ricefield rat; Rattus argentiventer A. southern B.

central
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Detection Survey of Mango Seed Weevil; Sternochetus mangiferae (Fabricius)
(Coleoptera: Curculionidae) in Thailand
Udorn Unahawutti

Oratai Euatrakool” Apinya Rujitharanawong® Somyot Chukumnerd” Walaikorn Rattana-

dechakul” Alongkot Phodee” Sunadda Chaowalit and Ittipon Bannakan®

Abstract

Detection survey of mango seed weevil; Sternochetus mangiferae (Fabricius)
was undertaken throughout major mango production areas in six regions of Thailand. In
each region, 1-2 provinces were selected as representatives of the region including provinces
of Chiang Mai, Phichit, Nakhon Ratchasima, Ratchaburi, Phetchaburi, Suphan Buri,
Chachoengsao and Chon Buri. The survey was targeted on three mango cultivars of
Namdokmai, Thongdam and Chok Anan, the main cultivars exported to Malaysia.
Malaysian had agreed on the methodology of survey protocol developed by Thailand. Fruit
surveys were carried out in mango orchards during April to June, 2009 to coincide with
fruiting season. At least 600 fruits in each region were collected for mango seed weevil
detection. All random-sampled fruits were longitudinally cut open and dissection of seeds
to inspect the existence of mango weevils was undertaken. Specimens found in the infested
fruits were collected and sent for identification by taxonomists at Insect Taxonomy Section,
Entomology and Zoology Group, Plant Protection Research and Development Office,
Department of Agriculture, Bangkok. Mango weevils collected from different areas were all
identified to species. The only species found was Sternochetus olivieri (Faust). The result

could, therefore, point to the absence of S. mangiferae in Thailand.

Key words: detection survey, mango seed weevil; Sternochetus mangiferae (Fabricius), mango

Expert Off ce, Department of Agriculture 50 Phaholyothin Road, Chatuchak, Bangkok 10900, Thailand

Agricultural Regulatory Off ce, Department of Agriculture, 50 Phaholyothin Road, Chatuchak, Bangkok
10900, Thailand

Plant Protection Research and Development Off ce, Department of Agriculture, 50 Phaholyothin Road,

Chatuchak, Bangkok 10900, Thailand
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Introduction

In the third Consultation Meeting on Cooperation in Plant Quarantine Activities at
Thailand and Malaysia Borders held during 13-15 December, 2005 in Chiang Rai, Thailand.
Malaysian side informed the meeting that mango seed weevil; Sternochetus mangiferae
(Fabricius) was noticed as the quarantine pest of concern and five intercepted weevils on
mangoes from Thailand were submitted to Natural History of London for identification. One
specimen was identified as S. mangiferae. As a result, mangoes from Thailand may have
been prohibited from being imported into Malaysia. However, Malaysia has still allowed the
importation of mangoes from Thailand under special arrangements until further verification.

In order to solve this issue, the Department of Agriculture dispatched two insect
taxonomists to Commonwealth Scientific and Industrial Research Organization, CSIRO),
Australia. One hundred specimens of weevils were thoroughly examined by experts of CSIRO.
Based on the external and genitalia characters, only two species were identified as S. olivieri
(Faust) and S. frigidus (Fabricius). None of S. mangiferae was found. In the fifth Consultation
Meeting on Cooperation in Plant Quarantine Activities at Thailand and Malaysia Borders
held during 22-24 December, 2008 in Chiang Mai, Thailand. the Malaysian side preliminarily
agreed on the finding and yet required further confirmation. The meeting agreed to form a
Technical Ad-hoc Working Group comprising of the experts from Thailand and Malaysia to
jointly conduct a specific detection survey of mango seed weevils in major mango producing
areas in Thailand to confirm the absence of S. mangiferae in Thailand. The research objectives
were as followed; 1. To conduct specif ¢ detection survey for species identification of mango
weevils in major mango producing areas in Thailand, and 2.To confirm the non existence of

S. mangiferae in Thailand.

surveyed provinces were (1) Chiang Mai
(2) Phichit (3) Nakhon Ratchasima (4)
Ratchaburi (5) Phetchaburi (6) Suphan

Materials and Methods
Survey areas

Survey on mango seed weevil

was carried out throughout major mango
production areas in 6 regions of Thailand.
In each region, 1-2 provinces were selected

as representatives of the region. The eight

Buri (7) Chachoengsao and (8) Chon Buri
(Appendix 1).
Detection survey

The survey was targeted on three
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mango cultivars of Namdokmai, Thongdam
and Chock Anan, the main cultivars exported
to Malaysia. At least two mango orchards
in each province were chosen. Fruits were
randomly collected by hand or with picking
pouch on a short pole (Figure 7). The
minimum numbers of sampling mangoes
had to be not less than 600 fruits (or ~200
kg/region) in each region. Total number of
4,800 fruits (or ~1,600 kg) or more were then
examined.

Sampled fruits collected in mango
orchards were either longitudinally cut
open and the dissected seeds (Figure 8)
were inspected for the weevils right there
in the fifield or sampled fruits were
transported to the plant quarantine
laboratory in Bangkok for cutting (Figure 9).
All mango weevils found in the infested
fruits were sent for identification by
taxonomists at Insect Taxonomy Section,
Entomology and Zoology Group, Plant
Protection Research and Development Office,
Department of Agriculture, Bangkok. In case
of the uncertain identification, the specimens
would be forwarded to CSRIO, Australia for
final confirmation.

Mango weevil identification

Identification to species level of
Sternochetus species has been described by
Oberprieler, 2008; Poonchaisri and Chaowalit,
2008. Their morphological descriptions are

determined by 3 elements namely pronotum,
elytra and aedeagus. Each of which has a
distinct character that can be differentiated.
The morphological descriptions are shown

in Table 1 and Figure 1-6.

Result and Discussion

Detection survey

Survey was carried out in each
designated GAP mango orchards in 6 regions
during April to July 2009 in the same ritual
as the fruiting season. The total numbers
of fruits collected from all orchards was
5946. The amount of fruits dissected and
mango varieties are presented in Table 2. All
random-sampled fruits were longitudinally
cut open and dissection of seeds to inspect the
existence of mango weevils was undertaken
(Figure 8). Mango weevils collected from
different mango orchards and regions were
all identified to species and all of 75 weevils
were found to be S. olivieri (Faust). Lower
numbers of mango seed weevil infestation
in orchards are caused by the application of
Good Agricultural Practice (GAP) resulting
in pest reduction. Fruit bagging is using for
mango at early fruiting stage for prevention
of insect infestation. It was important to
note that during the time of inspection and
cutting fruits, the alive larval stages of mango
pulp weevil were found and reared (Figure
10,11). However, rearing in fresh mango was

not successful and the larvae were all dead.

25
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Woodruff and Fasulo (2009) reported that S.
mangiferae had not been observed developing
in any host except mango, Mangifera indica
L. In the laboratory, oviposition was made
on potatoes, peach, litchi, plum, string beans,
and several varieties of apple, yet, none of
the larvae were able to reach maturity.

In order to verify and confirm
absence of S. mangiferae in Thailand, a
large numbers of mangoes were surveyed
and collected from various mango products,
e.g. pickled mangoes, canned mango pulps
from fruit industries, mangoes for domestic
consumption from local markets, road
sides, and backyard mangoes where pest
management was not implemented at the
same manner of GAP mango farm. This was
aimed to get lots of weevil and identified
their species. The number of seeds dissected
was 2,484 and 61 were found to be infested
by S. olivieri.

Conclusion

The data collected from the survey

and presented above can then verify the

existence of just S. olivieri but the absence

of S. mangiferae in Thailand.
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Figure 7 Random collect mangoes by hand or with picking pouch on a short pole.
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Figure 9 Mangoes were collected and transported to plant quarantine laboratory in Bangkok.
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Figure 10 Mango seed weevils found inside seed.

Figure 11 Sternochetus oliveieri adults
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Map of survey mango orchard: OARD, Office of Agricultural Research and Development
Region
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UszAndnwarsgiuuaslunsiiasiumanwisvasf wnswadnasiie;
Aonidiella aurantii (Maskell) Tudu@iewu
Efficacy of Insecticides for Controlling California Red Scale;

Aonidiella aurantii (Maskell) on Tangerine

A3uesd A3SuNs1Y Yoo wlasiuae? Imen Uasapsy3Y

F91iy YaynyzUsent uae AR gndensunl

Srijumnun Srijuntra’’ Busabong Manusmunkong” Wipada Plodkornburee®

Teerathai Bunyaprapa’ and Sarute Sudhi-Aromna"

Abstract

Efficacy of insecticides for controlling California red scale; Aonidiella aurantii
(Maskell) on tangerine was conducted at the farmer’s tangerine orchards in Thanyaburi and
Nong suea Districts, Pathum Thani Province during August-November, 2013. The
experiment was designed in RCB with 7 treatments and 4 replications. The treatments were
the applications of sulfoxaflor 50% W/V WG at 10 g/20 1 water, dinotefuran 10% W/V SL
at 20 ml/20 1 water, white oil 67% W/V EC at 60 ml/20 | water, petroleum spray oil 83.9%
W/V EC at 60 ml/20 1 water, chlorpyrifos 40% W/V EC at 50 ml/ 20 1 water, malathion
57% EC at 60 ml/20 1 water and the untreated. The results indicated that sulfoxaflor at 10
g/ 20 1 water was the most effective for 88-95% control of California red scale at the
high cost of 7.29 Bath/tree/time. The applications of white oil 67% W/V EC at 60 ml/20 1
water, petroleum spray oil 83.9% W/V EC at 60 ml/20 | water, dinotefuran 10% W/V SL at
20 ml/20 1 water and chlorpyrifos 40% W/V EC at 50 ml/ 20 1 water were moderately
effective for 60-86% California red scale control at the costs of 150, 1.13, 463 and 2.50

bath/tree/time, respectively. The insecticides were to be sprayed at least twice every week.

Key words: California red scale, Aonidiella aurantii (Maskell), insecticides, tangerine

Y onguudmnsAmgiin dnindduwmsnnisendneniin nasduiniainens andns ngowmw 10900
Y Plant Pest Management Research Group, Plant Protection Research and Development Office, Department
of Agriculture, Chatuchak, Bangkok 10900
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82.37 Uy 8274 WosiBud mussu uazwmn
FN19aRATUNTIUIBANUSIS malathion
57% EC usg white oil 67% W/V EC @unu
WABVBY 4.63 Uz 490 BI/NR MINSIHU
JUseAnsamlunisdsudumdn  75-76
Wasidun

FINURITASOT 2 wd3 5 Fu wuh
NNN951ABTNUEINUINR BV HaRaYBENAD
louwmdn 0.69-224 /WA HEUNTILAZLAN
FvagTTe s AyneeiRfunssuIs linu
ssBofiwReviey 1210 f/ua (nunssuisd
Wua15 sulfoxaflor 50% W/V WG WUWRE
vortioufign 069 fi/ua wariiuszAndnmiu
mstlosfuhdnfifian 95 wWasiBud ldunn
FINETRAUNIIUIEANURTS dinotefuran
10% W/V SL wuwnwasnss 1.09 #3/ua
Fosiuszansnwlunistlauiumdnsoauun
86 WasBur witlpuniuazwnnseesi
U9 35MWLES petroleum spray oil 839%
W/V_EC white oil 67% W/V EC chlorpyrifos
40% - W,/V_EC udz malathion 57% EC Bwu

wawe 173, 2.10, 219 waz 224 FI/ua
a1y Inefifuseinsanlunisteoeiu
3m 84, 80, 76 Way 79 Wasi@us musImu
VROWLENSR3T 2 uih 7 Fu wut un
n99uAEANURIsNUI A BTa RN T AN DY
127-357 #/ua dasniiuazuansuagnuiiiy
sAmuaiRtunTaNIBlinuasBulinievoy
9.84 FI/Ha IAYNTINITANURNS sulfoxaflor
50% W/V WG wumaevoriiosiign 127 i/
NR wardluszdndamlunistieuiuiidn 88
Wasidus [unnseneadffiunssudsaing
813 petroleum spray oil 839% W/V EC uae
dinotefuran 10% W/V SL SL wumRevias 186
wRy 204 Fa/wa uiiuseiminmiunmstiauiu
AARTDYAIT 79 uay 68 Wasidus mussu
WAt YN IR LANFIIIRARTUNSIHISA
WUW&NS chlorpyrifos 40% W/V EC, malathion
57% EC WRg white oil 67% W/V EC @y
WREMBY 262, 304 ez 357 F/Na sy
Tnufiuszdnsnmlunstosiumdnsiag
58-64 WasiEum
WaRasanUsefndnwaseiuuag
Tumatlpuiuidaie 2 Mavmasoy wuh 90
n33udsAnusIIaaaulnalun1sdaiu
AARWReosdunowRRN oS a1 Twy

aca

s13nseft 2 Tnensawidivinans sulfoxaflor
50% W/V WG fuszandnmluniatiooriu
Mdnffign 80-95 WosBus warfiniians
dinotefuran 10% W/V SL SL \fintloy 8ol
Uszdndainlunistiouiumdn 70-86
WesiBud Iavassnuuasivansyiinegly
ngunalnmspengndiFieniu (ngy 4) Beans
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duuaslunguiifiuszansnmluniataeiu
MAnuNsoUNaRlHE sanRsiouiy Sparks et
al. (2013) 57097138719 sulfoxaflor (4C) 1Ju
ssgunasslmimun mioangnsiigniu
nicotinic receptors (NAChRSs) LYuLRARINURTS
guuavlungy neonicotinoid (4A) [§un
imidacloprid dinotefuran thiametoxam
clothianidin wAfiUsedndnwsnuuuaeln
gAlfsnnuinnisIsss Ui U sDaNS
Z1unavlungy neonicotinoid spinosyn
nereistoxin analogs Ngu&138 ULUAVAS
UszAndniwsosavanAsanslungussiud
Uszansamlunistasiumanls 70-90
Wosidud Fuwuin petroleum spray oil
83.9% W/V EC Tnalun1stiauiumdnsini
white oil 67% W/V EC &@ntipy wazans
chlorpyrifos 40% W/V EC (ngu 1B
Organo-phosphate) fiUsz&n3n1nlunis
Uouiumdn 70-97 wWosidud Andiasen
wuauTInT AL INTsNYATLLE Ap malathion
57% EC m91 60 fadans/4h20 ama Bodl
Uazdndamlunistiosiumdadfiss 50-70
Wasifud iy

Fununsliianssiuuayg (Table 5)

WioRa 10N Fu UL 19R UL Y
TRgFEINgns e 25 ansiafiu (@R
NIWsRUEUANENRY 2-3 WRng) wudh &9
gunufifusyAnsnmwilunistioeiumdng
FUYUNINURNIS2NUNRFININ NRIFD 819
sulfoxaflor 50% W/V WG #mns1 10
fiafanssoun 20 A3 THuNUNITHUETS
7.29 uwsasiu wuyatuaslungunaln

nseangMaLieiu dinotefuran 10% W/V
SL SL #m91 20 findamssionn 20 dns
Funun1anuans 4.63 vmdasiu Tuuned
nguansuivapseiindefiuszdnaninlu
MsUpyiumInUINNR19-g9 JiununITwu
§15MiEY 1.13-1.50 vwisiasu inwWsuu
WiHUAUR192 6N RN NIBINITNE RS
WwHeUIAD malathion 57% EC 9191 60
finffnsrio1n 20 &ns Buiuszansnnlu
nstlaurumdnmwas lWdaudrom Tned
Fuyusn 2.5 umsBsiu

89UNANSARDILAT AU

8192 LNaIRTUTEANEAWFTUA1S
JoyrumIniwienosdunouninesily;
A. aurantii [wdu@vmvu [Fun 81520
wuaulungy Neonicotinoids 2 fin fin
sulfoxaflor 50% W/V WG §m91 10 nu/1h
20 8m9 wNy dinotefuran 10% W/V SL
§m91 20 SafaNS/40 20 Fng 819N 2
yiim A white oil 67% W/V EC 8091 60
n3u/ah 20 Ams uae petroleum spray oil
83.9% W/V EC ém31 60 fa8Ans/10 20
ams @19gusavlungy Organophosphates
1 ¥l A» chlorpyrifos 40% W/V EC 8m%1
50 fiadans/120 dns Tawvinansyn 7 S
agtioy 2 psuRRseaiy FuiuseAnsnmlu
nstlaeiumdn 70-96 Wasidun uaedl
UsgAndnmlumstlaeiuidnmdsvesfindd
819214489 malathion 57% EC #1971 60
fa88n9/1120 An9 finTuivIN19enEAT
wuzih Sufiusedndnnlunistasiuddn

45



50-70 LUasL8us

aflyansznuuasLuzn s AL lung
Houiuridnmasvesdunowninadidly Taun
sulfoxaflor 8% dinotefuran 33’918@::[1‘1?16@&'1’5
gdruuRuffinudu Rutoy-RuUiunais
(Class II-II) whSAUNUAITNURITA LR
Aoutnuge swmanshiunsasoutiniulyd
Audufissadn iR ognieuuuazdfuyu
MU Sudumuiondisunisidans
Tga1stloviumdndngiisfivasniuiy
nwRsns uilna TuieRvandenshy Tny
wzshVuasadungunalnnmsasngniifie
MstauiurARnTUsEaNEN W wazsraans
S5 ANUFUIURDFTZ LAY

AYBUADS
wpuauRaLd Mg AudlyINe
213839 AuAyAR mawda $ndun

9
NISNYAT LIZANUYUNT UIULRY ALY
NARNBYNITLNEAT NYILFAITAUNITNAED Y

Twsmtayalosiu Fohieuideildisa

=

aaulllAys
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LaN&EI9DN9BY
yam gownd, Wning bsnan wazegl
o8nauSug. 2542, wiavAngaule.
wih 79-89. T wwasAmslding. nax
ITBuNRoARgline ayulne uae
LA3DOIMA  NBYAguREdRIINg,
NIHIVINITINEAT NIILNWA.
Sparks T. C., G.B. Watson, M.R. Loso, C.
Geng, JM. Babcock and ].D.Thomas.
2013. ulfoxaflor and thesulfoxamine
insecticides : Chemistry, mode of
action and basis for efficacy
on resistant insects. Pesticide
Biochemistry and Physiology
(107). 1-7.
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Table 5 Average cost of insecticides per plant for controlling California red scale; Aonidiella

aurantii (Maskell) on tangerine

Cost
., Rate of ost
. package Cost/unit™ o (Baht/20 "
Insecticides application/ (Baht/tree)”
(g/ml) (Baht) litres of
20(ml)
water
sulfoxaor 50% W/V WG 12 70 10 58.33 729
dinotefuran 10% W/V SL 1,000 1,850 20 37.00 463
white oil 67% W/V EC 1,000 200 60 12.00 1.50
petroleum spray oil 83.9% W/VEC 1,000 150 60 9.00 1.13
chlorpyrifos 40% W/V EC 1,000 400 50 20.00 2.50
malathion 57% EC 1,000 200 60 12.00 1.50

Y price in January 2014
¥ spray volume : 2.5 litres/tree (hight 1.5-2 m/ ¢2—3 m)

California red scale; Aonidiella aurantii (Mask
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masuunsfinuaswielwihe; Thrips palmi Kamy Tuuszmalng
TnuwAlia real-time PCR
Real-time PCR assay for the Identification of Thrips palmi Karny in Thailand

NgInd wina’  Bvdwa usINSY Joum veaSe? uae aipfin Tednadgna?
Charuwat Taekul" Ittipon Bannakan Rungnapha Thongkreng? and Nuttima

Kositcharoenkul?

Abstract

The International Plant Protection Convention (IPPC) has endorsed the identification
of T. palmi using real-time PCR assay into the International Standards for Phytosanitary
Measures (ISPM) No. 27: Annex 01. Despite its importance, the use of this molecular
technique to diagnose T. palmi has not yet been intensely studied in Thailand. The primary
goal of this study was to employ environmental conditions of the assay provided by IPPC
to detect Thai strain T. palmi, as well as to obtain the suitable molecular technique for
precise identification. The experiment was carried out from September 2013 to March 2015.
The results were drawn from 40 Thirps samples collected from major exported-orchid farms
around Bangkok, and from the real-time PCR reactions using mitochondrial gene region, ie.,
Cytochromoxydase Subunit I (COI). The sensitivity test revealed that the environmental
conditions and approach provided by ISPM could detect Thai strain T. palmi with the Cp
value from 23.71 - 28.94. Both probe and each primer (Tpalmi 139F, Tpalmi 286R)
concentration at 100 nM and 900 nM respectively can detect T. palmi at the ratio level of
1:1000 (T. palmi: other Thrips populations). The results of specificity test were assessed from
20 samples, 5 of which were T. palmi including a single sample of the last-instar larva.
The real time reaction could detect all 5 T. palmi samples at the Cp value from 2392 -

27.76. Our results can be used in the detection of T. palmi at port of entry for both export

Y aguouaunstisiuaag nFuinuazdminet siinddsuasWmuinisensnuiiiy nsudvinmanens anang
N9MW1 10900

“ Insect Taxonomy Section, Entomology and Zoology Research Group, Plant Protection Research and
Development Office, Department of Agriculture, Chatuchak, Bangkok 10900 THAILAND

Y panouinuEine ngiidulsafiy sinideuasimunsensneiiy  nandrInisnens ngomws 10900

Plant Pathology Research Group, Plant Protection Research and Development Office, Department of

Agriculture, Chatuchak, Bangkok 10900 THAILAND
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and import agricultural commodities. The detection protocol can be modified for other

insect quarantine pests in the long run.

Key words: Thrips plami karny, cotton thrips, real-time PCR, quantitative PCR, diagnostic
protocal
UNARLD

sinomeysynsIeMsesnuiusenIgUsew e (International Plant Protection
Convention: IPPC) léiwuniznsiaifadumislnvisiilnelfimaiametaluanaEonii real-
time PCR assay for Thrips palmi aslu ISPM No.27: Annex @udulsiinafiniamnanonisliis
matifumasniheaneiugiuazmalnemnnou Mavaspuiliiingussacdifieumailn real-
time PCR wUszynildluniansraifdadvvfinuosiwaslwiny; Thrips palmi Karny
(Thysanoptera: Thripidae) sneugiuUszmalvy WolilFIBnsimenyay Tiafvanmuasd
ATMUNLEN FiunmaaRaTeoLian fueneu 2556 - Sunaw 2558 [auldiptnomwdyln
fhedifuanunavlgnndelddnnaniionisdeeanfidsAgluwaUdunmangomne wan1s
nanpuwu WarhmethowislWnasoulfAsen real-time PCR Tngl# mitochondrial gene 1
§7u Cytochromoxydase Subunit I (COI) #an1snaaswwuianwiiuugiilny ISPM 1u
snunsanTiawuwasinihels Iaslid Cp sewing 2371 - 2894 manmmsuAulzey
primers Tpalmi 139F waz Tpalmi 286R wuirinudiudufildluusas primers A 900 w1lu
Tua$(nM) wazAdindueag probe 1A 100 nM Hrnuasnsalunsaduwaslnihalaly
snaUszrnsmielnihusaUszensuaumislwionuafisng 1:1000 &3 MNMAIBUAIY
wzianzaswanliisen Inelfifegomislwing 5 Meths3suiisuiumdslWeindusn
14 §19E WU 9o primers uaz probe TAnuawIzzaviunMInTIadumRWEhulnelian
Cp BYsewing 2392 - 2776 wamanmapuananlFIsmMslunsnsadumaslnihelundl
Fananiounisdiduazdvasnuddoaunsalfiduumislunisnsiaifaduunasdngiy

[

Aniuefindug Tuauam

Awman: wwaslWihy Thrips palmi Karny U581 real-time PCR  N1905393LA31in 1080487
Twana  mainUSanauansiugnasuBolinn
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A

waylnEhy; Thrips palmi Karny
(Thysanoptera: Thripidae) \JufmsiafishAny
snuanvihaneiulsvaiesiin (polyphagous
pests) Inadmlugnudhaeivinuaz(s
aan TnownwizaeuBufinluans Cucurbitaceae
WR¥ Solanaceae HDuMHRININIBTYRLTU
pondpvlALazunsszuIn NIEaUAIDUARY
whdeutu Aodoutu masnfunuilonnams
wUBANURzWAIULTYY T 189TUNTITUNS
nsraelulwnoEnmile 2wENINRIgLAY
asnlAnaonfowawdny (Murai, 2002;
PaDIL, 2007; EPPO, 2013) ﬁ”’\jﬁ'séauumﬁj
afuiinvhaefislngeiuwhidueannisad
fuludusengou meeu U Aenuazkayhi
Tuiinspymulid@n msvhanediudmaululs
aondlanudvaendunen (ASal, 2544)
srinyueydygimemseshuiiesering
U5¢A (International Plant Protection
Convention: IPPC) m#lfu1nagiusemwing
UsgmATIMYINRINISRauNauasguausiy
iy (Sanitary and Phytosanitary: SPS) [#am
waylihelidunsiofid Ay uazsisiin
se¥elunsrhinuazdseanfuiinens s
ATIviRTIEiITadunidnuasmanlnihuiign
FauuazsinsdulwhladAyyesmsiuin
wazdveanfuAnemnsluiagiy

IREERIRICI L I AR ERHEETS
yhlalavdnduunsananindslndnsiivein
3u Inelddnuuesiugiunvdugiuing,
pt1ulsfniun19mns193dadeufdndniin
AMARIRLAADY Hovnawsa1eszns

Toun 1) vuasfdvuadneinsanis
3fasdy 2) Ugyvm9su cryptic species
namAsnsdanuniemedngwinewiiou
wialnfiAsiuusmidusiinunns1oiy
3) AnuARdiLiuNMIRT NIRRTy aRTnaYN Ty
Ssuliululufimmaifisii uenaniiuin
maldanenemudngingnansoitasalsd
W zsveinToueemasly wildlails
Tuszeeimoou srpvnoudiuiuazavey
Anud Wavannildnwueyedugiuine il
Winswalumansaaidady Tutlagtumdsly
the Thrips palmi Karny ({Suilonfisiny
yaunaeldiduoan Welilfin1ansiaitasds
Ansfivufintifiuseandnmuszsiais IPPC
Felfussamansiaduunsilnupymislnihe
Tnglfimatiamugaluana avlu ISPM No27:
Annex 01 F1EN1IRTIRIUUNYTRARINY
AIURY (Diagnostic protocols for regulated
pests) Burifiunslaeldisnsragaunids
Tutanafifiuszansnn 9Im57 gnisvuay
uiueh 35MsnaniiliFunin “Real-time PCR
assay for Thrips palmi” (FAO, 2006a; FAO,
2009) FodulsliruimamnaaynnslEizmatitu
wRelhyseiughsemalneannion
Real-time PCR (Juimnafinniudy
Tuiana Anauwamaznite mMaiuUium
fudiu DNA fifioun1s (regular PCR)
AUWgBBLIRLYURINTU (probe) AUy
NaWAR DNA (fluorescent detection) Ty
AdsTivinMsIisU3ano (amplified product)
Tunszuaunslwsurgeosaieus iwid
@iiausieeiune Bevirliarunsnfinniug
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ANAUNTavUfse linszesluane
faosfiunig (real time) unzyilvinsiuto
UYFUIUAITUNUILUUYDINENAN DNA
wATlA real-time PCR «Juidn1siazmin
TIAET TAnuawnizEaIzasgy wazdialunis
Ay Ingmwizagedonsnsiaiiasiy
yinuumay Wiy

Walsh et al. (2005) [foonuuuisnis
Tumsnsaduunsinmasinihe Tnuwmadia
real-time PCR 138077 “SCAR marker-
generated sequence-based real-time PCR
assay for Thrips palmi” Tsmsiilshanl# iy
NIMSFIURIUANEUBUINEWY (phytosanitary
authorities) TUUSzINASINGY WRZLING
nsdutAseilinsmasdsiiunisinaldis
Random Amplified Polymorphic DNA
analysis ua¥n9I980UlRE8  Southem blot
analysis N8N1SNAADINUTINIILBITAIIY
mwmmmwgﬂm'al,wﬁyalw%a INMINAFDU
Tnelfmanlnludusv Thysanoptera 21
FIotne uazwablWana Thrips 10 fpE
nUszmalafdiy 3Wudn guu Ine
WRE @NS1YBIMITNT WUIIEIN190 1B
real-time PCR m53330asesfinuaginasln
frefiF cycle threshold (Ct) ag3zning
1875 - 2641 midadsfinusingilanld
VaUszan 45 Wit sietdinSeudisuay
551710 real-time PCR assay Uaen13
Fuunlngismuduginen nwdall 152
Foeny WUt 2 33ms Srnusenndaeiy
100 Wosidus wansfunudiafiasnind
ANHLUE N9 I3TasY

NINIFIURIUANGUBWINONY
wusasuaus [RENsIIsn1InT I iaduiin
wiglnihe Tnelfmademotaluianavss
Kox et al. (2005) m3 ISPM No.27 38n3d
n1sid1 “cor sequence-based real-time
PCR assay for Thrips palmi® Bo\dun13liE
Cytochrome Oxydase 1 (COI) #oifuBuiioglu
TulnPownsy WiwU33no DNA sRummailn
real-time PCR ¥iufl primers Al
wwzaIzaugs oenslsfimudot primers
mansTandafinusinn DNA Tneufisen
PCR Unfinuil Zudiu DNA sunar3lad
ANHEANIZIANZAY AINNANITNARBINU RN
Frogrowas Wiy 23 Fedis 8190
Iirnviuinalffiesud 1 foee (Kox et al,
2005) wrLiipyn1sasaulads real-time
PCR detection
Usedindnw 1sruznalunsimagdidos

WuUINIsn1at K waid

i 3 alug uenanuud primers AlFET]
ANH@NIzIaIzasgouazatnsaldlilugn
szagmaasaivlnuaomdslnie agsls
ARINETIBIIUNAaBINUT1 TagMan probe
7 Kox et al. Tlumniinghusiu ligusn
L PCB L e R PV Pt R TR N PRI 3161 gt
suiugaINUszmABusy Seaefisd DNA
(sequence DNA) wadilagnifiulilu
GenBank wazdsldasnsomiiaagulsifiamh
fefiud DNA sungiundsuiiisuniiu
wansunsluLdaYNTLAs UL YA TS
TwBu3Tmuns (phylogeny) (Asokan et al.,
2007)
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nanaaseiiiunisimain real-
time PCR 11Uszgnsildlun1snsiaidasdy
siimvaumanwihy sesiugluuszmelng
WolklAIBmsfimungay uazdinuusiug
yaun1snsIvidadedeusznaulusie A
LANWILLINeIIYBY primers (molecular
marker) W8z probe HasERLgluUszINANY
SNINNISNARDILREIBAANIIU RaDRly
ATNTIRLTILAE LU YBIN 1T ITduTIWUN
wiln foyamstaziduuselumisonanss
Aaduds Wi eludusinynsdaudieEh
waedvoen nesuIBuaeguuuunisivudy
susmhaUssn Al TuLL ARGy ANy

aUNSIUaYIENS

Man3EuFIBE1WAY W (Acquisition of
Thrips material)

mmﬁuﬁmmmwﬁdwmﬂLuJamJ@ﬂ
naeldiRuoanfid ALz LUy ANEIUAST
1‘7iL{‘]uwa’\ﬁmﬁfﬂﬂa\nwﬁﬂlw%ﬁuﬂmﬂgﬂ
naldluenUSunmangowme liun JowTn
AYNIFIAT FYNIHIATIN aYNIUIINTT
UNNE1T waruunys ndyaniAuAIagle
mstuiinseaziBuamutiaimunliy 1ISPM
No.6 (FAO, 2006b) iy unaefifiu Aimnie
piirmans fwedy Tuideudfdiusogiy
wpliAn19Aumeg1e WWusu tAuIaLig
Ry IWsfiinduusnwmiloanwislwiig;
T. palmi Waldduieeislunszuiunis
NANBUAINANIZLAIZIIYDY primers bRY

probes 4¥u T. hawaiiensis, Scirtothrips

dorsalis \Fusnusee i Wluweansoad
ALENTU 95 WasBUR (95% ethanol)

<

wavantshieowlugufigampd 20
pyANERBYs wiesetsifiuaanidy 2
fu FufuTudunisfiudevalasions
(Fapgauhs) Tausdiuniamunssyisuas
ASdunzAnie (2554) Bnduifuivszees
gou SfuTuuaesnud Wshlusdm DNA
(Fpgvam) ynnmadnauuneinlneldanune
MOFUFIWINEIATIUNTMNARBN19MSI3

aa o

uunufinleAsdl (2554) FUTUNTT AOWA
WWoaunaIAN 2556 Tuliquieu 2558
WNSAIUNRY NFUITUBUNTIITTULNRG LR
vasufuRmengueuinedine nguidelen
Wy InITedmuINITe1TNYINY NI

MITNWRAT NJILNNWA

n1safim DNA ansaethowasln (DNA
extraction)

¥n198im DNA amnwaslW ng
N9¥UIUNISETA DNA tan1siiusnud
AI9819 (non-destructive DNA extraction
protocol) Bundya1nyin1aie DNA w&7
fptudypvasyIluazaNTaiuRAIBE 1Y
1 lumsvhalasialddedusialy (voucher
specimens) 35n1987n DNA Ulfwmun
U52ynsiu13InIBn19ain DNA Ypuumnu
Jeuululny Taekul ef al (2013) wagdsnis
8im DNA 3nmielWiiZuni “salting-out”
F9Wmu1a1n Sunnucks and Hales (1996)
w8z Rugman-Jones et al. (2006) EZR[ET
n1alaesiiegremay lndAuliTuly
woanedasnINdudu 95 WosiBund
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gouundl -20 pyAEaI@YE WaiR DNA
Toeldymarin DNA 209 QIAGEN DNeasy®
Blood & Tissue Kit 15agngmndslniduw
theasluwaanasasrnududi 70 WasiBus
ﬁqmugﬁﬁa\j (25+1 pyrLERLBYE) UIU
24 FluaiayhFudusiuazdindavay

o

Fedugauiiag ndvaInidusfiunsny
tumpufiuuziinain Kit Protocol TneUszyna
Tutunaudusu Aani1sifivalsviazaiy
Uwes ATL Uaanns 180 lulpsdms (ul) uay
WSulwitnuaaislussiu (proteinase K) 20
ul vidsanidnhsothemislndoyluvasn
NARBYBU (incubate) ﬁqmwgﬁ 55 BYFN
wadud [Junan 24 Falug shiegow
Tu@”tﬁuﬁ'qmmﬁ -20 DUATLYRLBYEUIU
24 tluy tea19ezaBEIUUY (supernatant)
avlunaaanaaaslyyd ndvainidusifiuns
MIENS&T"m DNA 289 Kit Protocol swdu
fiunayiiatemisluasanaaay LA
vhnduduna 300 ul (Matfiuuoanasoa
Tnunseavuusing10a13v i ae19wdy
FRag1esImS LA RTsa LR lE) “aean
isnhnduitoliuszano 45 wdide 1 dalug
WuwaanaaaanI1uitiudu 95 WasiBun
USune 700wl Wivlugmuawgamgii 20
aurna@ya Wamsvhalasonssaly
M5fsUZue DNA fuwafin real-time
PCR (real-time PCR: TagMan assay)

wistslwswas CO I (CO 1 sequence-
based real-time PCR assay) Wﬁumﬂﬁzfmlﬁﬁﬁ
MRaBImId Kox et al. (2005) Iwswasuay
Twsu (Probe) Al mSUMavAnpslFun

PCR primer: Tpalmi 139F* (5’-
TCATGCTGGAATTTCAGTAGATTTAAC -3)
PCR primer: Tpalmi 286R* (5’-
TCACACTRAATAATCTTAGTTTTTCICTTG-3)
TagMan probe: TpP (6-FAM 5’-
TAGCTGGGGTATCCTCAA-3* MGB)
sdunislasldynifinu3uin DNA
s”\f’lL%’ﬂgU (core reagent kit) TagMan PCR
YPF1INEA1Y DNA s (reaction mixture)
THU3une 20 wl eUsznaulusie TagMan
Universal Master Mix (Light Cycler 480
Probes Master) 10 Wl [wswasunazyiinld
Arududu 09 lulpsluand (uM) Usun 1.8
ul, uazlngu (TagMan probe for T. palmi) o
5 dusmnaadusinuasmaslwihy ¥ay
Wud 01 UM U3ineu 02 ul 1 DNA siasi
5 ul myadunaiineaeUdanon DNA Tnagld
fluorescence 289 ABI Prism 7700 %58 ABI
7900HT (Sequence Detection Systems) f18#19
agyufAseluaawaafinuaufiaiuiu 96
VI (LightCycler® 480 Mutiwell plate 96) Tu
n19vugizersdusisedfinuauay
(negative control) Folthnduum DNA 2a9
wawliluynade ddunsmassuUfizen
real-time PCR mudumausenolusl pre-
incubation ﬁqmﬂgﬁ 95 pUANEABYE W 10
Wit sidoanifis amplification S 40 98U
Tnpwinzsauliipomnll 95 sornwa@ua Wl
10 Fuiiuaz 60 peFwadss Wi 1 wift Tu
ynuyUfAElASDY LightCycler® 480 i
DNA Probes #ifinniamzianzassiomasl
fheazdluduiuidiu DNA fiasadulvsilu
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WHREIBULAZALURILEY fluorescence BBNNT
afimsiiuUSinamandn PCR Tuwsiazsau
TPELA3B9RLRTINFRMUNISHANUSI DNA
FAntuasy o naniuazuannadunsw
\&ulAo (semilog curve) MiAinazauluunay
souYDWUfAEE real-time PCR 9p crossing
point (Cp values) ¥puusaznTWLdUIAgLERNY
forBuiuAtinsauusuEeiin annealing
M Cp Fulidunosilunsnsngsunsiivie
ifussnouwandn PCR whvsny wazuanls
fouSuaunandn PCR vy Iagdnd
HaWAR PCR L waneane Cp agsn a0
7891UYBY Kox et al. (2005) WuUII%In
snsazanusiusudy DNA ansetisey T.
palmi #1 Cp MmN 40
msduiintiaya

ymstuiingomgiusg PCR thermocycler
steps uaxA1 Cp Liadmsnsianumasl
ey Tuiinsrariailunisnsaduluwsay
sege sdmlunstifidn Cp gundy 35 uany
lsidnranumdsWiedoud i dusunn
HANRM DNA uazfipgianwmaasaiy
wawlwiiuasy HUSuwWasurA1 PCR
thermocycler steps dsaIntiinIsmmAasy
71 windslifinisnsranulicufinuaduay

(negative result)

NANISYARDILRZIIITO!

Isifusmegrawialwing T. palmi
wazmAalwluanalndiAvsrinuyzuuluulag
ndhalsl Tufindayansifiusietg wiowi
syyanssiaialidiede sfufialéluvio

UFUANIS (Ref. code) uazfnmuu$lAn
fpgufilFvaeanaim DNA us (Museum
voucher D) Bulusiusiysauauiifissnd
biay EMBT ENT
Entomology and Zoology Museum Bangkok

< o 1
LUUSHEEBYBDY

Thailand, Entomology Collection Fomuie
SWafasa “BARCODE” Buusazsiogiy
Taig i (Figure 4) museum voucher
barcode ID Tuwsineifisinwiidasvayonly
diwialan woliluusasiegsisvazifun

1Y P~

Hoyafignii (unique identifiers) SWaUI3IAR

3

= v

U539 Bynunvdayanid1 Ayl

sonisdudeaya [Udugudeyasinaigu
g udayan1eiugnssy (Barcode of Life
Data Systems: BOLDsystem) %#38n1389872
fud DNA lUifudfuGenBank Bodaya
s1uaziiuavaviiathumaiusznauiig
Fodiiuiiagre Jukiou U Mifiu ao1ud
wagAtngdmanslunisfiuiegn Anugs
nseivdmeis waialunsfiuiieote
Hr9srerIanIasyiuln vdnfiviinis
Iadvunziifady Foluuneildayaillifiy
svlugudoyafifisiudinuag nauiu
NM3NYATLaraIN130RUAULFAIN museum
voucher ID (Table 1)

aim DNA 3nwaglW Tnelénszuiunaads
Wan19uiusne1fiagny (non-destructive
DNA extraction protocol) {J138n1s7iuszns
W1AInI8n19aTn DNA wsvuauilsuldlng
Taekul et al. (2013) Boiu3znsluifilsivnels
wineuluuuasUingn Inswmwizatiederiv

waelW Sunnucks and Hales (1996) iy
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Rugman-Jones et al. (2006) ¥nSanin el
Waiusnufisgglnenszuiunsnisenii
“salting-out” [aenhmintnemaswimFould
Taluvasanasey THduuundn (sterilized
minute pin) 1A1¥ATIVILINEIUTIDIUDY
wasld Bofieiduisnnsfireuduguinuas
Fudou  Kox et al. (2005) nagauliee
real-time PCR siunsaiimn DNA lagisms
MSUMFIBEY (destructive techniques) Tneld
NNDAYUIALAN (micropestle) Tussavany
Lysis buffer duaintiuvinisada DNA
Tngl#Sulesiiindoyaanslusiumuiznising
MlUypunsaim DNA anfuiidin Sowiin
ssnsaneaylusiagrefidu sdau snud
wagsandy wisdusasumunde 9 fags
Tuusiay reaction WanaaaunI1ulivey
primers waaInn1sNAanylfFiat1eifivy
1 fpgy a1uns0linandn DNA 7iiuonwe

¥
as s

FONITNANBY WonaNHLaWaRuayIBlf
NRIIINYIINI987R DNA wa15881089Ag
¢ ° o & ¢ Y o
auysel ansashasindualasansdisly
dvdoSpuiiisuuarussaasiugiudoys
g1nals wonandudwuifmaeefiiung
8 DNA finnulzuinndy Wevanidleids
= ' v =3 ¢
wpumanlngnyapaaemeduleyd Protenase
K vhifinnudneg desemsasaiiadvusg
AnwanwoieedugIuIng (Figure 5)
NMSYAEBUYRA Primers LAY Probe Iuﬂﬁﬁ%ﬂ’l
real-time PCR (Selection of primers and
probe for real-time PCR)
MIMARBUYR primers U8z probe fUWEHN
thedifvanulasnaieldduaanidiAyuay

WNBATNIHIUIINIAUATUTHATUIN 19 FIpEo
Tnufinhidu negative control 80 1 foEy
frag1uiilElunismaeeild i Teiodu
17 oty (EMBT ENT 0001603 - 0001614,
0001617 - 0001621) wazFBBUIzYERTINY
37U 2 ve1y (EMBT ENT 0001615 -
0001616) Frag1viildlun1smnasionun
59Uy Table 1 Tun1svmasilla(sl4
Frageiilulduazinudidosannielnidy
wiavUnganfivunanuazayvliifowin
WnuardrsudvlaluiflaBavaondeld
suinufvpymasMivuiadn dnlnnjaylu
Aunarianugn FuAsudroinuariiniiy

¥

Autpulumaifussgsiamaneaasy aguls

b

ﬂmmzazm’m%mLﬁuimﬁﬁﬂﬁtyﬂauLWﬁﬂlWﬁmg
fufnlUiundelidonanfitinisnsiawulfun
szuziufiuiy devasouuisen real-time PCR
fmsunTitadusiinuasmanliihesiuindag
LightCycler® 480 (Roche Diagnostics,
Thailand) #3a819ilFlun1snasauazyin
Uffseluniawatafinvauouin 96 wau
(LightCycler 480 Mutiwell plate 96) §w3U
MIARBUUNREN real-time PCR iU primers
sy probe MaanliluusazUfifen (reaction)
TTsnnusmepvasildlunisvmaay primer
COI Tuuwsiay reaction 3mau 20 wl Usznau
e LightCycler 480 Probes Master (dNTP
mix, fast start Taqg DNA polymerase,
reaction buffer uay MgCl2) 373U 10 wl,
forward primer (139F) Wae reverse primer
(286R) A 09 UM Fuan 18 wl
Tuusiay primer DNA vpomAsluusaz
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Fragedan 5wl uaglihndusou 12
ul Bywaann1ImMARoUUATY real-time
PCR ffu COI primer 139F/286R wu11
g11150n9RuN RN wls (positive
result) Tnglirn Cp pgszming 23.71 - 2895
(Figure 1) BslshisagedifiAl Cp smiign
wmagaumA ey primer (sensitivity
test) ol WinduAil#idy control reaction Tu
nanaapsinaduay

NISNAFBUININA NI INYBUSATY)
real-time PCR (Optimization of real-time
PCR)

N19NASaUAIINIYDY primers
(sensitivity test) sufiun1alpeyiiniadaats
ANsdiuduuay DNA waomdslwined 1,
10, 100 w8z 1000 W3 DNA Aiafmlsain
wanlw 1 fegaldud EMBT ENT 0001605
Fofonansageilir Cp miflgnainnis
nagauiuwmRe Wiy 19 Fegiedusiu
NA8pUU)N587 real-time PCR fiu COI
primers L§iun Tpalmi 139F uaz Tpalmi
286R AfiAdiudiuunnmtaiuAa 50, 150,
300, 900 uag 1200 wluluas (M) wagld
probe fiRMNIUATIAD 100 nM WANTS
NARBYLERYIW Table 2 wudl ldau190
e R E BRI P Rt I ARG
primer AliMAROUAD 50 nM Fumsuiuna
nranpasvuay Kox et al. (2005) agsls
AmuisunsaadumainihelFianuduty
Y8y primer 150 nM Tnuns23dufinay
(#udiuwog DNA 91 1, 10 uaz 100 wius
liignansansiadulsiaudeaisues  DNA

1000 1 AwEINIs0YBvUAFeunS
padumdslnihy Adoanesows 1 wihie
1000 wh THudpnudiudiuues primer Huws
300 - 1200 nM v3ans1IlFTARNLTy
F9na178msIn19nsIaduina e Wiuse
Uszynawdelnafindufia 1:1000 7ininy
Watiuupy primer 1200 nM T Cp siign
fe 2288 Wenasauiuauidiudiuuas DNA
39979 1 Wi agr9lsAmuiiniudiudy
Weamudanasauiu DNA voowiylnd
Feany 1000 whlkr Cp gty 33.17 ol
pulndAveiuAt Cp fildaunsonsiadu
wanlineld (>35) Fufiualuiirmain
Fuduuen primer Mwisnranlun1snTIITL
waelwiny T. palmi firnudiutiuuoy DNA
faud 1 - 1000 WiAB 900 nM (Table 2 uay
Figure 2)
NISNAFBUAININNITYBIUGNFYT real-
time PCR (Specificity of real-time PCR)
NANDUAIINLANIZLITZIIYD Y
U381 real-time PCR Inel# primer COI
l#un Tpalmi 139F uay Tpalmi 286R
THothawmaslWm Table 1 Suidusiata
wasnAAuanulasndslidyaandigismy
wanAnatsTIsFewie Wluwasiivamns
TndAre avanwdslwwariilanianu
Ugtulundelfdeean wmiulwildlunns
NAFBUAIIHLRNILLIEISUBIUNTET real-
time PCR fiviufu 19 fpthy Usznause
Thrips palmi 37 5 5I9819 Usenausiy
Falfniy 4 foe1g (EMBT ENT 0001622,
0001625, 0001627 - 0001628) WaLFHITDU
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JryrgayydIu 1 AIpgg (EMBT ENT
0001624) BarffuatnunasugnnasldFomin
uATUgN Unueluaeaynising Ry W
Thrips hawaiiensis I1UIW 3 HIDYY
(EMBT ENT 0001629 - 0001631) Thrips
parvispinus 37431 1 #3889 (EMBT ENT
0001640), Scirtothrips dorsalis Boifumiy
Inafdnesuzlnsuadrontudugiuine,
pinuaRoiuwRL Wiy Suu 3 Freta
(EMBT ENT 0001632 - 0001634),
Frankliniella schultzei 37U 2 H10E1y
(EMBT ENT 0001637 - 0001638),
Megalurothrips usitatus 314U 2 51I8E1Y
(EMBT ENT 0001639, 0001641) uav
Caliothrips indicus (EMBT ENT 0001642),
Rhipiphorothrips cruentatus (EMBT ENT
0001636), wuae aim DNA atnwdylu
1 #oegvluusiazuisen (reactions) Tneld
8msanauuunisladviaiefeg1y (non-
destructive DNA extraction) WaN19NANBDY
wuinsietepswalWiheis 5 fegiy
viesdauuazssuTuliuaduuin (positive
result) [npdiFn Cp pyewitg 2392 - 27.76
TuvnefidiagrovannislWyindudn
14 sodliwsiduay uiRsafuiy
UfAsuldnauduninsgiuniuny
(control reaction) BunanilFimgoaisaius
Twsufildmy ISPM No.27: Annex 01 (Kox
et al. 2005) AN ILIR1E [UN1TASI9
JuwRulwing Thrips palmi a1uWuslu
UszwmAlny (Figure 3)
fidodunnlusiseudoszyly 1ISPM

No. 27 (FAO, 2006a) Tilsagumas e
FruaundodifuldanuszinAduiie
Tigusonaairsdilalaelf TagMan
probe 1 Kox et al. (2005) ls1e9ul3lu
ISPM #Byatefiud DNA (sequence DNA)
sonanlagnifiul¥lu GenBank upnaniiu
Folsigunsomdoagudluwinisdnaduun
WaHUIABUAULAN GO (UL BYN 13579
war  AUFUAUS BT TRuIN1913D
Phylogeny ¥o9a 1ufiusi DNA nanil
(Asokan et al., 2007) agvlsfimundsain
NARDINTEUIUNNTNTINTAT BN WY
aeugluuszwalnelnemaia real-time
PCR WUl 813190053331A12lignaay
waiueh Tovdien Cp agszning 2371 - 2894
(Figure 1) Boidumfisniimuuziilu ISPM
Tnelilde Ct (Cp Tuayiusiinupsindag
real-time) 7iind1 40 Tunsns1adumisl
f1y (FAO, 2006a) wrg MSua UGy
Uszwalneiu wuiiA Cp Tuneansaadu
waslWinefiA1sind 35 uazdmsunis
AFDUTIIN WA raNYRIU[ASE real-
time PCR Kox et al. (2005) [Aaqud18man
Tunansadumaslnihy drudiuiuueg
primers 300 &z 900 nM &IHITORTIIVU
wasWihelElugne 1:100 (Usznawiy
Wiy T. palmi siaUszsnsmaslwionun)
wazfimududiueey probe 25 - 100 nM
snunsansdumaninihalsludng 1:1000
youUszsnamasWiovan agalsfinuain
maeaovlfuaLAnE1INAlFTn1T 89U
Tu ISPM #p_Ainamudiudiuweg primers-300
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wWRg 900 nM LazAINLTUTUYBY probe
7 100 nM 81319an5IadumasWielEly
Fm579 1:1000 ByUszidiuaInANUEaa LB
DNA 1000 i1 SoiduA1dnsiniamnsiasu
waHlWAgenind Kox et al (2005) l#imw
T189wl3Te 10 Wi (Table 2)

89UNANISARDILATALUEI

U581 real-time PCR dmilumaiin
nuTluanafliiduninsglunisnsniu
waslwineflFsunissuseain d1ineu
Ay IAIMSEITNY NS eI sUTEINA
I#sumsusssegly 1mIgunsnsTiiATI
AngfiusdAty ISPM No27: Annex 01 @iy
38R arAnTIAS AU MAEaU
ol primer Tpalmi 139F uae Tpalmi 286R
sunsonsawumanwihals Tnoldd cp
T¥1319 23.71 - 28.94 ARudiuduuas
primers 300 L&z 900 nM URzAINHTUYBY
probe 7 100 nM HAEH90IUATIAVY
wasWihelglugnausesnamasinihesie
Uszensuau iy lwhonunfidna 1:1000
advlsfimuminududueay primer 7
wisneanlumMsnTIaumaiWinefinud
thuwes DNA Aunnsnuife 900 nM madiA
fausonsianauuasnsunaniely 2-3
HFlug Inyfiunanisnaiagaumuaafud
339 (real-time) wannigehlranInsanTu
fuUSuuuandn DNA #AlFSuainufisen
(quantitative PCR: qPCR) 38n19m9na7
fzmInninNsdisUsinas DNA Unilngld
WRANAA. conventional PCR tws1¢lsisiauily

1 nazuIun1s gel electrophoresis [wwHY
agarose gel wnzdaudry ethedium bromide
Fodusssunsefinalfiinuzidy wanis
naaavsnsnnUlguselomd oluwinistu
fuwanisnsiidadelnelddnuuedugiu
e Tunsaimnamsnsiaitadusinliduly
Tufirmudieniu wenandsudulsslpily
nangaadumae Wihelugusinenstonau
nsudardoasn nsNIBAlFaINNS
NAapessnI0 EuwnmelunmansIaiiasiy
wuavARgReinfueiadug Tuswiam

AUBUAN

nsmaspvilldansnasaauysolls
drvradevlfuinisivendnmunivua s
WIRTFIHAINNFHUTNEEINGT nauITelsn
Wy §1INITWmNINITEITNINY NTNTY
M3NuAT YaYauAn A9 Ding lednasny
N8 fheduuzuuynedwhlfiAsfuvesnis
ey n9. W1in AvBudn Tunisdie
NUNILLAzEIUFuAty wanainiudiiue
wpuRmInITaLaz AT dmsnluns
F¥uaduiinnviu eluwdnisifiviiogie
Uszauomuaglimssiiuayu

GLERELRNGN
A5 wulweAs. 2544, RN Terebrantia.
NRYAUALRNTIMEN. NTUIINMTNERS.
75 .
Asi wulvwed, v8a0 gounyd, wasnuiny
ylama, S ey, snean 113eAs,
Autiy §aoARNARS, y25und yynu
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waz ofgmyl wiudu. 2554, uuag
msuunkazmaiuimege. dwinidy
WWINISB1SNYIRY NN INITNEAT.
Taofismigsnganngol nqowmwe. 100 wih.
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Table 1 List of Thrips used in this study, each sample associated with the reference code

using in the laboratory, the unique identifiers defined by the specimen barcode

number prefixed with EMBT ENT, host plant and collected locality

Species

Ref.

code

Museum
voucher ID
“EMBT ENT”

Host Plant

Collected
locality

Thrips palmi

ctl.1-1
ctl.1-2
ctl.1-3
ctl.1-5
ctl.2-1
ctl.2-2
ctl.2-3
ctl.2-4
ctl.2-5
ct1.3-1
ct1.3-2
ctl.3-3
ct1.3-4
ctl.3-5
ctl4-1
ctl4-2
ctl4-3
ctl4-4
ctl4-5
ct2.1
ct2.3
ct24
ct3.1

ct3.2

0001603
0001604
0001605
0001606
0001607
0001608
0001609
0001610
0001611
0001612
0001613
0001614
0001615
0001616
0001617
0001618
0001619
0001620
0001621
0001622
0001623
0001624
0001625
0001626

Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.
Dendrobium sp.

Dendrobium sp.

Dendrobium. sp-

Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Nakhon Pathom
Samut Sakhon

Samut Sakhon

Nakhon Pathom
Samut Sakhon

Nakhon Pa



Thrips hawaiiensis

Thrips parvispinus

Scirtothirps dorsalis

Bathrips melanicornis
Rhipiphorothrips cruentatus
Frankliniella schultzei

Megalurothrips usitatus

Caliothrips indicus

itil-1B
iti1-3B
iti1-1C
iti2-5A
iti6-9A
nil-1E
iti2-6A
iti3-7C
ni2-2D
itil-1A
itil-1D
iti1-2B
ni4-4A
itil-3A
ni7-7A
iti3-7B

0001627
0001628
0001629
0001630
0001631
0001640
0001632
0001633
0001634
0001635
0001636
0001637
0001638
0001639

0001641
0001642

Ocimum basilicum
Salanum xanthocarpum
Ocimum basilicum

Zea mays

Salanum xanthocarpum
Carica papaya
Capsicum frutescens
Vigna sesquipedalis
Capsicum frutescens
Ocimum basilicum
Ocimum basilicum
Ocimum sanctum
Salanum xanthocarpum
Salanum xanthocarpum

Luffa acutangula

Vigna sesquipedalis
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Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Nakhon Pathom
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani
Pathum Thani

Nakhon Pathom
Pathum Thani

Table 2 Cycle thresholds at different concentrations of COI primer at 100 nM probe

Dilution of DNA

(1 adul) Cp value
50 nM 150 nM 300 nM 900 nM 1200 nM
primers primers primers primers primers

1 >35 26.02 23.56 2322 22.88

10 >35 30.13 27.01 26.61 26.54

100 >35 32.71 30.32 30.19 29.77

1000 - 35 33.07 31.85 3317

water -
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Figure 1 COI sequence-based real-time PCR assay for Thrips palmi using primers and
probe follow ISPM No27
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Figure 2 Sensitivity test for COI sequence-based real-time PCR assay using different primer

concentrations (100 nM probe): A. dilution of 1 adult DNA, B. 10-fold dilution of
T. palmi DNA, C. 100-fold dilution of T. palmi DNA, and D. 1000-fold dilution
of T. palmi DNA
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Figure 3 Specificity test for COI sequence-based real-time PCR assay using 19 samples of

Thysanoptera, 5 of which are Thrips palmi detected at different Cp values:
A. 2392, B. 26.17, C. 2648, D. 26,53, and E. 27.76

Figure 4 Museum voucher ID which the number prefixed with “EMBT ENT” are unique

identifiers for the individual specimens




ENTOMOLOGY AND Z0OLOGY GAZETTE Volume 33 No. 1, January - June 2015

Figure 5 The comparison between the sample before DNA extraction (EMBT ENT 0003437:
A. Dorsal habitus; B. Head-pronotum, dorsal view C. abdomen, dorsal view) and
after non-destructive DNA extraction (EMBT ENT 0001619: D. Dorsal habitus E.

Head-pronotum, dorsal view F. abdomen, dorsal view)
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