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Diversigyd Molecular Characteristic of MitlkeeGbeudss
(Rodentia: Muriddéailand

| Ng NGO KM N INTREFiOEHKKD (JBIEGGHK NI E |
' J 6 E n4PKITEN G kOeNEGE R B\
Vichaiatthanakd®easartong Pré@keidkorn Wongruéngpibool
Somkiat Klak@emgtap Kdewta

Abstract

The study of the diversity and molecular characteristics of nhittes group
(Rodentia: Muridae) in Thailand was conducted from October 2016 to Septer
aimed to study the diversity of Mice gradpsampthdfgetinves control of rodent pest:
We collectedMa8pp. samples from 11 agricultural areas (10 provinces) in
Thailand. Morphological identification based on external characters an
measurements combined witkhaeteristics using the cytochrome b region &
be divided into four speciesdioedeanvaiies(cervidatmtgson, 1845), which show
the highest number (46%), followed byMRyguts@imduse tnr ¢ * O/ 7. 0
MuscookiP wj cw* O/ 7/ 2' O/ | #MUS pahd@hangsi 19p6) p%
respectively. The measurements of the average number of five external ch:
characters in each species showed no significant diffeyarnzeactbe T bepperattd
bgtcpgqgrwO | bOrfcOlcsrp_jgrwOrcqgr O
that haplotype and nucleotide diversity were very high and possibly had ex
expansion imvihgpeciesthis study. These results can be used for model plann
control in the future.

Keywof@genudusnorphology, cranial character madsaheairats,

TEknnIJEAGOKNLATIT T NT ] NEmBEMETINE/A]7.A.AT NENKIF NKAE &
+Entomology and Zoology Group, Plant Protection Research and Development Officé, Départment of
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Figurédomenclature of arah@déntal structures hasgublolamys salBreasest
skull length (GSL), Occipital nasal length (ONL), Condylobasal length (C
(ZB), Interorbital breadth (IB), Length of rostrum (LB), Breadth of ros:
braincase (BB), Height of braincase (HBC), BredB®B)f kygomhatiCnzatl
(LN), Length of diastema (LD), Length of incisive foramina (LIF), Palatal
length (PPL), Breadth of bony palate at iy needbinsofBiiAl palate at thi

molars (BBRMngth of bullpd @rigth of maxillary tootHv@wLE&igih of
mandible Guh@ength of mandible toothdy(Rikhdial 2014)
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Table [hformation of location wheltusaplutlis study

Metresbove mea

No Region Sampling location sea lev@h) Latitude Longitud
1 Norther MaeChaem, ChiangMai 1,300 18.647: 98.4765(
Thailan (macademia plantation)
Thoeng, ChiangRai 500 19.6837 100.191C
(rice field)
BoKluea, Nan 730 19.1042 101.191C
(rice field)
2  Central BanphotPhisai, Nakhon¢ 100 15.9677 99.8972¢
Thailan (soybean field)
LomKao, Phetchabun 700 16.8500 101.2002
(rice field)
KhaoKho, Phetchabun 800 16.5885 100.9602
(macadepiantation)
Mueang, NakhonNayok 400 14.1598 101.1347
(rice field)
3  Westeri BanLat, Phetchaburi 300 13.0721 99.8876:
Thailan (peanut field)
Mueang, Kanchanaburi 50 14.1118 99.49641
(lemon grass field)
4  Northea Sikhio, NakhonRatchasit 150 14.8722 101.650¢
Thailan (rice field)
NaPho, BuriRam; NP 150 15.625¢ 102.947C

(sugarcane field)
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Table Phe body length measurements (Maapph3m$ study

Commor Weight £ Body length (mm)
Scientific ni N 9) HB&SD TailxS (Tal/lH E+SD HFzxSL
name i o v
(miimax (miKimax(minima> % (mindmax_(minimax
1 Fawrplore Mus cervic 50 16.83 +481.47 £ 862.61 +£¢ 76.85¢13.14+1 15.63+1

No

mouse
(8.830.1 (591100) (5Wi84) (1@G15) (1119)

2 Codgmou Mus cooki 12 19.61 £+ €82.81 +1.69.82 ++ 84.31¢13.64+1 16.64 +2
(11831.5 (621105) (6@i84) (1116) (11120)

3 Ryukyum Mus caroli 42 12.24 +2 73.08 + 77854 +¢107.47 1267 +116.18+ 1
(7.619) (58188) (6%195) (8115) (1119)

4 Shortriglge Mus pahal 6 27+4.3 114+25985+0 86.40¢ 16.8+1 2081

shrewmot
(22131.5 (931150) (989) (1&118) (2d23)
Total 11(

1.ENKIi AnhknEl HNENGT k E
i KIEENKKk n E|l ANBNG IRNEDOE d IniINTODJ /0T KN
EN®Ik B nén NJ NGIL,ONL, 65L 8,18, LR] BR/ BB,BcH BN, It
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ENKI N6 eKNNT cEéKcimﬁé In MALIT) KD NGEGTN TEEDI JTrrivetEd
haploty@@d @INEELT |]A §n L OOk NJ 1@Eogig.628H @ k NE I
El 66! REL| hORL ODERe ENERRDI «k Niaplatypsisl 1NN B

o[Kanc“)Iﬁ]TEﬁTénTI'TTr’\I'I-]nNETﬁ,r(8TCET
T n i@ TENNKET mE | N enk\EBaEB aikiE iNIETg NN & radidyites ION .

A

ENKI N5 éKNNO N KWK ThA INGLAN WET Nk H K4 NaNEK

ceh ® O kS WggmBe® Ol © OFh IO O FEGNKE@h L IndutEaN K 6
populatoni | R _NO@® ki R@oNDHEeutral $t8E0]T J ros ENNTENOh k T (El
hAET ART &nEJneéel NJo| RT @ipashich expaidio&) 8l § N E

€] NJ 81 Nh | KRN§ NG &DDOKDND @ G- s @D & RiEe} «fj TN G| E

| A REBME®L JRITEMNKG NPT T AT T nN| &NG & E K Kk INGETK I
&1 JanfapRGODT € n N6 | RT7kni N EiJr 61 inéf | NI &inl GRIGEEN I J
(able §nr EL | taplot@gesE Eni &r Nji Kk BNKL KONEO| T

ENKI N6 e KNNT gednN JEIT kqNEBTITKRN jnTNN H 104 TKIN EE

rﬂwmjiméunTinEKKalNELNJOJn|ﬁrLOEOr
L NEj KE 60ENREéEl NIJT k NEI Kk NJ T NEKHI T ook €
T KKIJgNT NOG| RT j NEENKIanTOé[RTEﬁI

Table@ummary statistics of the genetic diversity indicies asdasenaitypiest of C
ofMuspp. in this study

Populatior . Haplotyp
. N
(species) (n)
Muscervicc 50 27 511+£0.00.015+£0 -1.622 24.7C -1.214 -1.583
Mus cookii 12 6 111 +£0.000.007/x0C -1.445 2.81- -1.481 -1.593
Muscaroli 42 22 461%x0.00.025x0 -0.424 -12.7C -0.319 0411
Mus pahari 6 6 321+0.000.022+0 -1.488* 0.80: -1.458 -1.602
®emaifk:= numbers of samples, S = number of polymorphic (segregation), Hd = haplotype diversity
SD standard deviation. (EstimatgofElBgmau arsDaind Fu an@Eare follow by 95% confidence

and statistsagnificance derived from 1000 coalescent simulation).
* P < 0.05: significant

S Hd+S PixSD TajinghC Flg F<Fu and&D Fu and&i
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Hap 1; KJ530559 M. cervicolor, NP11
98,98/94 Hap 2; NP1, NP6, NP7, NP12 \
Hap 3; NP2, NP13

Hap 4; P3
Hap 5; P4, P7
7219178 Hap 6; K18, K20
Hap 7; P10, K25

747176 | Hap 8 AYOS7BLL M. cervicolor, NKW8
Hap 9; NKW19, NKW24

— Hap 10; K2

Hap 11; JQ685755 M. cervicolor, NP9

Hap 12; KJ530560 M. cervicolor
[ Hap 13; LK2

99/99/90 0/83/93 L Hap 14; LK1, LK4, LK24, LK26
— Hap 15; NKW5, NKW29, NKY6
[~ Hap 16; NWW20
Hap 17; NKW13, NKW25, NKW27, NKW28, P8

Hap 18; K11
8480/83 ‘|Hap 19; K4, K8, NKW11, NKW18

Hap 20; K7
— Hap 21; P6
— Hap 22; K1, K10, K22, K23
Hap 23; K15
adelgol [ Hap 24 PO J
Hap 25; K19
Hap 26; P1, P5
Hap 27; K14
- Hap 28; KK3, KK4
C I ade A 99/99/99 Hap 29; BK1
— Hap 30; KK5, KK7
99/99/99 Hap 31; AY057813 M. cookii, KK1, KK2, KK6, KK9, KK11, LK25
Hap 32; AB125768 M. cookii
Hap 33; BK2

Hap 34; AB213499 M. caroli, T4 \
I-|-|7Hap 35, T3

‘s Hap 36; T1
I 93484/99 I— Hap 37; T2
Hap 38; AB213510 M. caroli

Hap 39; NP4

99/99/99 98/89/94'- Hap 40; NP8, NP10, SK13

Hap 41; AB033698 M. caroli, NKW23,NKW26
Hap 42; AB213502 M. caroli

Hap 43; SK28

Hap 44; NKW6, NKW12

Hap 45; LK3, LK5

Hap 46; NKW1, NKW2

Hap 47; KK8

Hap 48; KK10

Hap 49; NKW14, NKW17, NKY1, NKY2

Hap 50; NKY3, NKW16

Hap 51; NKY4, NKY9, NKY10

82/81/75|[ Hap 52; SK16, SK27

Hap 53; AY057812 M. caroli, SK20, SK21, NKW7, NKW15, NKW21, NKW22
Hap 54; SK3, SK4, SK15

84/

88/80/78

79/40/:

76/83/80

76/87/82

'7 Hap 56; AB096839 M. pahari S
I ad e B 99/99/99

Hap 57; KY038052 M. pahari
Hap 58; MJ5

Hap 59; MJ2, MJ4

Hap 60; MJ1, MJ3

Hap 61; MJ6 p

99/99/95

[ AY057808 M. macedonicus
96/83/79————— AB125775 M. spicilegus
KP877617 M. musculus helgolandicus

C | ad e @99/79 95/P9/9Z— KC663619 M. musculus domesticus
I:[ EF108342 M. musculus castaneus
KF781648 M. musculus musculus
99/99/99 = AB205312 M. musculus molossinus
I NC001665 R. norvegicus

EU273711 R. exulans
99/99/ 99\_‘—|E KP876560 R. tiomanicus
FJ355927 R. rattus
99frIT8 EU273712 R. tanezumi

99/78/96

0.02

FigurePhylogenetic trebsaqryences (500Whsppind depicting the genetic relatedn
of théMluspecies. Bootstrap support 1,000 replicated dreagolremdbelow t
reconstructed following 3 differeetighigtnoidg/maximum parsimony/maxir

likelihood respectively. The treeteasusiRetispp.
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ENKénhokRNI ELLegtolymylyi Lt i & d miE] @ B I¢
SuccinepO kPN sbpeas walkarl KO1 NG El | KNS
Screenind3mnobactegdanuseptolyngldgaControlling Snail pest,
Succinea. af@rosopeas watk&hailand

Lnij EKSH IENIQe KIW@Ea INf O J L nl K

| NGNGOD KKERINKENOEKk ONOE RE
Suphakorn Wongruémgpitmmihsuwathisuk
Vichan Watthandi@oweimat Klakhaeng

Abstract

This research study surveyed and selected highly efficient cyanoba
Leptolynglwyarderdontrol and eradicate two agriepéstabpatigs. A contact metht
was used to identify highly efficient cyanobacteria. The experiment was con
Succingp. aritfosopeas walkamvestigate the potentialitybacierieyeatates. The
results revealed that twelve isolates selected from 42 competitors were able
snail significantly. One of those 12 isolates, PWSKO01, was abldPimacheas a n
walkehigher than the lcgrdup. The cyanobacteria isolate PWSKO01 was ident
rDNA lzeptolyngbyaCENAACT ESSIOMBERS3553shbwidg). 8ferceitentity).

Keywor@lolation, Potamjzblyngi@aipest, Molluscicide

Tlehhjnl
LnKeéB®aNN EgT Nh & LeftdlyNgbyam N i lL i & j jNI
LAT KOOI NGENEKNT T T N3 iLOIKnE Rn ET[KNé
ceh IBIOJE G Shecbed@ d K ] 0 Prosoped@idr NG T h LY Eg§ o1 1

~

Contact MefhedE NK T h L | L2ek & @dr kdhiNjnéEq TijiNI1 GET E N |
Ael 6 GO KT OBNET nRTI T nee] ThLIFT e BSKIOBn
LAE] ij Nt &l BN KB nnegNaehJr il 17 /] T LNnhehribEECEslAn BN K IN
526 7 LROA RSN 1 mNT KEE AT k n haptolyngbpa@EnNgS189!
SCCESSIOMBERS3553EL ¢ NdeB&lhy Gxi@ n N08.80%J o1 J NI

é n [BEONVKEE n h O kdptolyngbyeN hLOALTAKEQ 1iiNGIG NKEn é n h

TEknnIJEAGOKNLATIT T NT ] NEnBEMETINE/A]7.A.AT NENKIF NKAE &
+Entomology and Zoology Group, Plant Protection Research and Development Officé, Départment of
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TabléPotential ofanobacteiia mollusciaitality for theSmesingaThe dataow
the percentage of meigalfigant valil 48 an?l hours compared with the

control group (*significe®dp at*significgyCal)

Isolate 24 hours 48 _hours 72 _hours
%Mortality pvalues % Mortality pvalues % Mortality pvalues
Contra  0.0000 - 0.0000 - 0.0060 -
CPSB( 53.3333 0.0240* 93.33%3  0.0000* 100.0000 0.0000*
HMLB( 26.6687 0.2400 73.33%3  0.0000* 100.0000 0.0000*
HMLB( 53.3333 0.0240* 86.6667  0.0000* 100.0000 0.0000*
HMLB( 60.0000 0.0120* 86.6667  0.0000* 100.0000 0.0000*
HMLB( 53.3333 0.0240* 100.0000 0.0000* 100.0000 0.0000*
HMLB( 33.3333 0.1450 66.6667  0.0010* 93.3333  0.0000*
HMLB( 40.0080 0.0830 66.6667  0.0010* 93.3333  0.0000*
HMLB( 53.3333 0.0240* 100.0000 0.0000* 100.0000 0.0000*
KUBK( 40.0080 0.0830 53.3333  0.0040* 73.3333  0.0000*
KUBK( 46.6687 0.0450* 73.3333  0.0000* 100.0000 0.0000*
OTCK( 53.3333 0.0240* 100.0000 0.0000* 100.0000 0.0000*
PWSK 46.6687 0.0450* 86.6667  0.0000* 93.3333  0.0000*
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Table Potential ofjanobacterth molluscieickatity for the Brasbpeas wdlkeri
datshouhe percentage of msigaifiyant val2ds 48 ariel hours compared
with the control group (*sigmdi@AE]y-significaayCdm)

Isolate 24 hours 48 hours 72 hours
~ %Mortality pvalues % Mortality pvalue: % Mortalit pvalues

Contro  0.00860 - 0.0080 - 0.0060 -

CPSB( 0.0060 1.0000 6.6687 0.604C 10.0080 0.4510

HMLB(  6.6687 0.5540 6.6667  0.604( 16.6687 0.2110

HMLB( 13.3333 0.2380 20.0080 0.123C 26.6687 0.0470*

HMLB(  6.6687 0.5540 6.6667  0.604C 10.0080  0.4510

HMLB( 0.0060 1.0000 6.6687 0.604C 16.6687 0.2110

HMLB( 16.66867  0.1420  30.0080 0.0220 33.3333 0.0140*

HMLB( 0.0060 1.0000 0.0060 1.000C 0.0060 1.0000

HMLB( 3.3333 0.7670 6.6667  0.604C 13.33%3  0.3160

KUBK( 6.6667 0.5540 13.3333 0.301C 13.3333 0.3160

KUBK( 13.3333  0.2380 16.6667 0.197C 16.66867  0.2110

OTCK( 16.6687 0.1420 20.0080 0.123C 20.0080 0.1340

PWSK 40.0000  0.0010*  46.6667 0.0010° 80.0000 0.0000*
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OJNrFLAESET ROl T NORPE®ONIE b MNGKK -«

Jo&Em] i I Jo raemlﬁéajﬁmm 60 KO EIOIONMNK L Aol
BGI1A r o Ho@ing T K & EINTKK m Eiitarieh@iaaN | aTkGD 1 B
ceJ ni BranchBdK BN O e KEL KBRNEEH)G1 NNF Rr 1T Of OT i
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Fij NT AT THIROPG NG INFEELHNG < HBERINITNT it HIVE I G 6 © |
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Andersen, R.ATeafiBorMicroalgae IsdigicimiquB@g83117n:Algal Culturing
Technigsevier AcademiBilesgoSA.

BlinK,. SShavA.NKloosterna@harléiowers.P Weezdl.H.Medenaad Weber
202BntiSMABH improving cluster detection and compatisdrica@bditie
Reseadt®(W1): dWZ35.

BoltovskDyN CorreiaBordg? Leiteandd Catald®013. Toxic Microcystis (cyanobac
inhibit recruitment of therttlanoing invasive. iohradpe drtund-reshwater
Biolodp@l 961 981

ChoH; SIMascyEA VillaL ByruiklE Teasdale SmithB Presk@C Rowlggerwjck
L and\H Gerwid0lF ml _sagl gO?DA* ONmrcl r Og
guorum sensing: Synthetic derivativastanty selatiomShipsistry & Biology
1%86698.

Costa, MGarc¢ihCostaodrigidsSCostdM. Ribeitd. H-ernang@BarrpSBarreiro
V. VasconcelodR Martirnid014. Exploring bioactive properties of marine cy
isolated from the Portuguese coast: High potential as a saunedsof ant
ManeDrugs?1)9&114

DuncanaddSturrock, R.F.LE®@®ratory evaluation of potential plant Pagiuscicid
25@269nPlant molluscididies Wiley, New York.

Essack HVR\lzubajifyBajiendA.QArchdy . Ch2midal compound toxic to invertel
isolation from marine cyanobacteria of potential relevance toltweregricul

A1 04 . 38,
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and molluscicidal activity, brine shrimp lethality? aachegedbiciaitiiology
1HB O 216,

Kim, M. a@dhur2014.6S rRNA -Based Identification of Bacteria and Archaea
EzTaxon SdPaggn174.In Methods in Microbrologye 4cademic Press
BurlingtIgA.

Lope¥R N Fernangez Martirmsd/ Vasconc&04Primary screening of the bioacti
of brackishwater cyanobacteria: toxicity of émidmiextaleiyde and
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| KN LENT B K)ij tIIJEKEENETERNEKN DI hTEE 1) J
&ruit Boring Catemdidladarchis scyMedgs@dl K n 1 E
Efficacy of Insecticides for Controlling Fruit Boring Caterpille

Meridarchis scyMdgsck on Guava

EKET-OmGIGNETR@L KOEENAT Né E
T A7 i FOKO® @& I '4pH i FgPiii &NroT) iGN A f
Korrakot DarSiakyanee Snikeéddaaporn Wongnikong
Hataipat Jessadgnipmnun Sej@mtratthichat Punyawattoe

Abstract

GuavRsidium gudjawds an important commercial fruit in Thail&igh Its fru
nutritional value and can be cultivated in every region of the country. It is pi
sales and exports. One of the major pests found toptamzigeeghaviauitibbimg
caterpillsieridarchis scyveyesk. phepose of this researateteasitoe effective
insecticides and recommended rate@micapphbtdtienebbniitg caterpillaes.
research was conductedigpadhantein the RarsyRlskiict, Kamphaeng Saen dist
Nakhon Pathom province, during May and June 2021 and December 2021
arrangeaheRandomized Complete BIGRKHEsigih four replicates consisting
treatments: 10 ml of emanzeetia h.92% EC per 20 litres of water, 10 ml of met
24% SC per 20 litres of water, 20aythalbthnb@25% CS per 20 litres of water
diflubenzuron 25% WP per 20 litres of water, and untreated. Theategdis shoy
were significantly effective in the control of fruit boring cafietpidlarstreiadeccoompare
The application costs alylzatdiian 2.5% CS, emamectin benzoate 1.92% EC, r
24% SC, and diflubenzurome2380 VIBO@E 1,500 and 2,550 bahtémma ciatein/rAil
treatments showed no phytotoxic symptoms causeédryreagiminseeticidey, al
insecticides should be sprayed at least twice with each application being sev

Keywo@sdboringaterpillgyaymsecticides

FEknnJT KNI NKLAT KOOI DGOL NIDMWET Nenj 1 AhT NENKF NKAE&N
-®lant Pest Management Research Group, Plant Protection Research and DeveloprBang&idfice, Depa
O109D0 .

2BknnJd En GOk NNKIITN K ANH § NNECRLgnB kel | NRsmN B Mkhd BENLET K
2@ntomology and Zoology Group, Plant Protection Research and Development Offio®, Départment of
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Figure@uava fruits are damaged by fruit bordiiy)caterpillarnb@king catéF)llar (E.
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85.00) KA GRT T ROk NodnnF 6 NKBj T 6 hiN] H E
'Kk AEI nT LNKeKARET fnr O0 OXBKEII D IN*T G-
methoxyfen@i@s kdilubenzudoBWED T EN KT n k Nj €25.@NkIN-Ol
SMEIIK@&@RmmmO@jn"TE%mMﬂ%MEﬂﬁMWWE
lambezyhalothdin G&#fn r E1 T ENK T n4b.00) weslad) [ 1 K 8] SOBRERT hi
|e|1Eanﬂmm@mthﬁjL,enG|Namn&mmam
0] F KA GRI T QO8I Nr 8] Kinj TESAITAIFNECN TN TN
T fir 0300k NORIO] BH KK Xk iﬁFETEEﬁfElKﬁTrmlﬁrq?ﬁmuEY
5.0005.00 ONGB.00 | | KN KAhH BioOn NOk NOT ET n NE I

M
I

~

I NI LNKGnr Ei1 T E85KD BB\ |j ékﬂﬁé@lﬁl@ﬁlé[l K i
EKKJI NT A1 nT LNKOITI nNI gEEKKJI NT fedn

egnl | I &able P&OK E
EntT 1 nT LNKOI T I n4a8058) i iE#dngdjinde 1 miJ ¥
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'KAEI nT LNKeKARET Ar O/ OOk ©i0.80D* O°
1.00, 0MES® ONED.75 n i T Nl j Kk OeInOT ET nNEI J nNE
Oh E E.0B,0GMBED n | j K

'Kk AE1 nT LNKeéKARET fnr O0 OABKEII D IN*T G-
methoxyfen@i@s€ ¥ I T | T Ghik &1 ekl KTRETENNET NEL 7
diflubenzudoBV¥Plambasthalothdin CGBkeNamectin berizoa@ % r E1 T [ 1
El | &3b, KA (TTNIIG Iy h®F ] EIl n NOk NOT ET n N
1T NKGnr E 08T f I-61 30 B kBl jKiif KoM B § 7 KNT | n
OT ET n N EHAYD IT KNERE KK INh rieth dikyan iz id S Edifl ib&n@uron
0 3W keMdnectin benzoatE® # I @ H B EI0.pOk OOKONEE OT n |
T NJ knhni Oced n OT lambdgyNafoiho E38A N E N E i D.E0K K 5
AATmjed 7 ETI nNOk NOT ET nNEI ] n NEBTad njj &

|
6JNr 6] KAFJT 8T A] T KNI nNBBXKKDOINK gk BN k
I NEEKKJI NTnToo0026 hEL NI § kOF BOR ECEh[NlOk
EKKJII NT 1 oedH 1j B0 O @G BT I 100 IKAH E 61 i
TEEKITI NTneininel NIOT ET nNEEATT NELT N
ENEENKT h iINOT mQIEHENKIK N ENKEKKhIREh BT
El j ki KInNJELO hé k B1 Eoe[ El T NLT NEGGGHIKEE n 1
INEEKKJI NT AT Ar: 1 mﬁamEmE[Nm\uo«Kl\u\m@Elrmlr
EKKJI NT hoejr]|2('ﬁﬁ7l'€Erﬁ$ltTE(@E)EKIKRInIE[ENKnr]I H NKE
Ok NOT ET nNEF]nNEJATA] LnénGI NELT NT NE

Table Efficacy of insecticides on fruit damage (percent) causedMvsrilaitchaing
scyrodeeyrickguravander field conditions at RandisthitiKaoiphaeng Sae
district, Nakhon Pathom pralime=2 024y

Rag of Camageausdal fruit boring categpilgwava fr{dd¥

Treatment ?Sprlﬁ?ztg Before Day aftetdpplication Day afte¥@pplication

of water sprayir 3 5 7 3 5 7

1. emamectin benzoate 10 45.00 37.50 55.00 45.00:45.00¢ 10.00. 0.00 a
2MethoxyfendxzidsE O 10 40.00 50.00 55.00 45.00: 35.00. 5.00a 0.00a
3@ambdyhalotdin GS# 20 45.00 55.00 60.00 45.00 . 45.00¢ 25.00. 5.00 a
4. diflubenzuron 25% V 30 45.00 50.00 65.00 50.00: 25.00. 5.00a 0.00a

5@ontrol - 45.00 75.00 75.00 85.00 | 85.00 | 85.00 | 35.00 |
V(%) 357 541 263 420 607 604 1496
R.E. (%) - 924 995 106.4

TTn a column, means followed by the same Ietters are not sigudicat Mg iitbyeDMRIhe

Average from 4 replications
2 Relative efficacy
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Tabl@ Mean number of fruit boringMatetarithis scywegesk in treatments fount
onguavauiait Rang Plaldlistrict, Kamphaeng Saen district, Nakhon Pathc

MayJun202

Ra}te ?f Mean number of fruit boring ciitesfidlaper fryit
Treatment ?Sprﬁ?zlé Before Day aftefdpplication Day afte¥@pplication

of water' sprayir 3 &) 7 3 S 7
1. emamectin benzoate 10 050 055 045 0.70 0.50a 0.058 0.00a
2Methoxyfend@ridsE O 10 045 035 050 0.60 0.15a 0.00e 0.00a
3@ambdyhalothdin GS4 20 045 100 0.85 050 0.45a 0.40a 0.25a
4. diflubenzuron 25% V 30 043 030 050 0.75 0.35a 0.00e 0.00a
50ontrol - 055 105 0.75 135 0.87b 0.75b 0.80b
QL (%) 30.7 86.8 483 885 821 102.7 159.2

Tn a column, means followed lejténe apmeot significantly different 2tknaldwe VR T
Average from 4 replications

O|IkhEKODE KNEI NEnk Ol , Ersgd EOLT Oé, 1 éK] g .

ENKI nk Nj é1@abled)y T OhET firj kI Knr E
EnlF T i nT LNKOI TI nNOI 55R6KME J I g GF
el NIJOT ET nNET NELT NT N

'Kk AEI nT LNKeéeKnRERNI Od OBNX I DI 1> MK
I T ENKT nk Nj 6GO.REESI00 || T eEIREC RET] RN B rnENE J i 1
Gnr E1 ¥ ENKI nok.00] & K|S KRR @ Mo 1n i jKu 10 | N 8
emamectin berizoae@ walkzyhaloth®in Go#T ENKT n k Nj &5M@E I 1
Ok6BlE | I K 0)d @R 100 E TErKNKE 11 Ninigthioidy @M k' NNOX
diflubenzu@oBWHE N1 E1 T ENKIT n7R. D&M E I 1K G| @Rt Ih @F |
Ok NOT ET nNE I NEJAT AJ LnénGl NEDf NK O &
Gnr ESJNr o8] TTOT A7 T KNIT7ANE E KadEEMNKI
INEEKKJI NT 1 | n50.@@BOKD | IE K& I &R INF)T @GONESD
T A LnénGIl NE
g NI

KNIinNEE
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NT NEAT EK&.@I) N iRAEISRIDA 1015
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T NIEGKEBJIIl WE Enod JT nNIELeT T NN N

n
n
f
i
N

<A E nT LNKeéeKA RE IO @B ®®K AIoG 101 & 8

[
n
BRhPHEDNNOKk NOT ET r]NEI T NNEJAT QR E n

ITAri nl LNKi T EN RS.6H20.00;,068Q550 «bN@B.ADH) EIT Kid]| &
T NJk

1j fikr 7300, 6E0E0IMW | | KAIERhHTQOOKk NI Nr I 8] Kn
EKKJI NThneinidnel NIOT ET nNEEAT T NELT N T
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~ Ve ~ - ~

&ni i1 &ibled On E

EiNilnT LNKOI1 T 1 nNCREOsDEKEININikéh NI OT
'Kk AE1 nT LNKeé KA RHE T ik EDO4EEERd KA INHKE :

FT - T Omb&EBRY) kil IKmlr Ek Oced n OT ET nNEIF ] nNEJ
El | Xx0D K ATEENOT) Ikk A EIE K K 0 f) dhiariiektia kenzBaE0H N0

methoxyfend¥id&€ ¥ I T | T O.REEEIE)A 4 o JepyEd T8 Lrf NN T OV E A
lambdzyhalothdin GE¥diflubenzudoBVin 1 E 1 T I 1.181 kO8I EIT jnK

TNI@Inimn®lF ] El nNOKNOT ET nNEIF] nNe®BE Ml hfk
Ok N6 JIJDRr ko] KRJ T 6T A] ¥ KNT i r]l‘{I@EnKDKIjKI'nI\EEhI
é K1t R K1J fi efh@niedtimberizoatE@ WIKT | T OBSENERBIRIOKET & I
EnT E K Raisiial6tivin Gkmdtioxyfendrig&&nr E1 7 1 0.85T7 OF
OKLRDON ITTNYIRInkh@ONDPEER NNE I | n difibbkrziOcBR n é
Gnr E1 7 I LUH DIdBEn@ji€EIEKKIE NT h DA ERHNR
F JIMNE T LneénGT NELT NT RRBR & EKiKI || NT hoejn
'k AEInT LNKeKARETY Ol o @@ EERIKO T D

EKKJIi Rr Ial 11 Al r O eeeler om0 W RED.ED n iITTNIIkjnkh AT O
OT ET nNEF]T nNEJAT AfilinléeGrGHE.a8RGxIRBO NER i IE
TNanhhT OOKN3INr 8] KAf T 6T A] 7T KNIinN

& NEE NX T Ih wgiNE E KK ©nm 1011 K KO KOrir O WOF I
EnT I’éTr,nl-TTl' O KT WKmir E@RRed REKK hileX©m Ecmil nl
KhKEOKNI T I TFET OREGEI j ki Knr ET ©F ] KEJ NE
OKNEEKKII NTnedninel NIOTETnNEEATT NE
Tabl@Efficacy of insecticides on fruit damage (percent) causedMisrifiaitch@ing

scyrodeeyrickguravander field conditions at RangdisthittiKaaoiphaeng Sae
district, Nakhon Pathom province, December 2021

Rate of Camagmausdal fruit boring cateqpilzwmava frddd (

Treatment ?gp:ﬁ?ztg Before Day aftetdpplication Day afte¥@pplication
of water sprayir 3 5 7 3 5 7

1. emamectin benzoate 10 60.00 60.00 65.00: 50.00: 40.00: 15.00: 5.00 a
2MethoxyfendxzidsE O 10 55.00 65.00 70.00¢ 55.00: 35.00: 10.00: 5.00 a
3@ambdyhalotdin GS# 20 55.00 75.00 65.00: 50.00: 40.00: 15.00: 5.00 a
4. diflubenzuron 25% V 30 55.00 67.50 70.00¢ 60.00: 25.00: 10.00: 5.00 a

50ontrol - 60.00 95.00 100.00 95.00! 75.00 | 60.00| 50.00 |
QL (%) 195 348 271 258 26.7 396 32.6
R.E. (%) ) 640 63.0 655

TTn a column, means followed by the sarargieikmaﬂyeirffﬁrent at the el dyaDMRT
Average from 4 replications
2 Relative efficacy
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Tabld Mean number of fruit boringMatetarithis scywegesk in treatments fount
onguavauiait Rang Plaldlistrict, Kamphaeng Saen district, Nakhon Pathc
Decemia®21

Rate of  Mean number of fruit boring caterpillar (No. ofiarv

Treatment ?Sp:ﬁ?ztg Before Day aftefdpplication Day afte¥@pplication

of water' sprayir 3 5 7 3 5 7

1. emamectin benzoate 10 065 105 0.75¢ 0.b55¢ 0.35¢ 0.20¢ 0.10¢
2MethoxyfendridsE O 10 060 1.15 1001.00a 0.45¢ 0.10¢ 0.00 ¢
3Mambedzyhalotdin GS# 20 055 125 1.15a0.85a 0.30¢ 0.15¢ 0.00 ¢
4. diflubenzuron 25% V 30 060 130 1.25a 145k 0.60¢ 0.20¢ 0.05¢
50ontrol - 065 200 205k 2.65c 1.85Ft 1.85k 1.70¢k
Q/ (%) 172 68 484 325 617 57.8 755
R.E. (%) - - 443 645 441

Tn a column, means followed by the same Ietters are not significah i @HfeseDARTNe Tevel of 9
Average from 4 replications
2 Relative efficacy

i KENKTAhLFT ] KNLNT T Nij AEINKKN K|kt -EEBEA Th
emamectin berzqatE® # O K N O/ . O JDNurkihdxyenblidé PAfIBE& Rl D
J Nk k ROk M Tt oty Halbthirim ZB9ATKNNKOK R0k Wk Hlifluhdkddurdm O
O3WON T KNO1 . .QOEJKKNLI NI 1T NRip NDIOh TOEINE MK | + | E
ENKF I EKT 1 N$ érhamdctikdnzoatBH#EXD ) Mh bl ahdirh | |
25%@E3Rda Mg On &l EknnJLNKOGeJnl {IRACHZE2R oe
OTNIJREKNT [ T ENKO & 6 NkadmEdiehzEateN T h GEIN® KN |
] KNELNT ETAI Ok Ekhk EOT nOEINGGJ kKENGJNR 1T I
0J K E L Tolar@s(énalglégfah 8 ﬁTI{ih?on]bMKnOCEI’ 66 E Nh E N
Center Zﬂom)lmletliokyfélﬁbmde mm&@m I\cﬂ|ﬂOISieInm'r)oBV#EDF_1|56] rth g C
EKr]r]JLNKoeJnI nr JnEk@BE RO IBIEBNEKNE @
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| IJNNLJIOJn|] KNLNT T NijNI LOET (Zha@ghlke@L)n 1
|d|f|ubemm®h|oe1 ] AT] AREEKNT I T ENKLAE®é&KN
IDKﬂlE[EK Er ollT T kI Eé KNTI@D & @ohEEK 80)b |
"1 n N EEE)NEKUKIH T Brefigiiiztasiep KnN\CT N Tnf @ jjeND L O E E

M Q¢ McX D¢ = Oc¢ M M
Z ZTJ

NKO&KNGOT NT 6 hotomatabdl6lisi] B Ga &Gl QR Ghi ¢
nr E&€NE| k Edfiupénburoh Z59WIPKINNOCLE NOKERGE LT MK O R |
ndAhl T T OhEERFI| k K& N ESBIDOR NG D iR [ N |
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T nEeéEJ E)NKKN LENEIAT T INE ik r@H itEne ctift i ré aat&E © 1 (DK NN
/ . OJ Nk k KthagyfemdziteR ASCIRIRNNKO RO KOk KNAOTHEKIOR n
cyhalothrin 2.39AKN\KOk Bk BITHK T mIIINRHOF 7 ] KNLNT 7 N
Enenhl TFT OhEE i R84 E odgnbadayklodiooas hA K N O
J N & Nk ®Risria®ectio kebzBAEO n10) KNNEOD N & GR lnéthoxyfénazidd k
0 23 1 T0KNNKOKNN ki N <ol b @hedibisd Y n T KNO1 . OB KN
] KNG E N Nh | EEméiEjnc'éhhr IT+HT OREGEI gJi1 O
i KENKh@EEBNheROI NI n61 NrJoT NJ & 6E
NEjﬁ[KNtNTTNuN|OKNoIJNNLJOOKNL
NKEJOLNK|] 't FEEAT EnénhlldH |l OhkDrd

hE&NOG & eNanNHm KanI ANREOT nd|
&

NEENKI Aoe - i HEEE(rNIL K i antieaEd JET Qb E@r N J 1
J KI\QEBICEII&ODRI I nr &plk @1 k PIE@K NT &6 A PESS DN
T Helnnl ENK Nagkady/ dletioim @3¢ Ir eTnTmaiiiéﬁE‘h%‘Nﬁm I?]ﬁel{i

K E K E dmdraetlih ieizaafE @ #sthoxyfendzid&e fn 1 ©1 T13@E N |
Oklsm Nk A ReeKn OT NJ «k n lhl@Edilidhehxaron 24 {VPS T In

| n 2550 K&K b n O &

Table@verage cost of insecticides per plant for controllingVfeitiacing satevdiia
Meyrick on guava

Rate of Cost
reectetes G “Eah) AT (ks eaive eahin
emamectin benzoa®C # 250 ml 650 26 520 1,300
methoxyfenazel@C 250ml 750 10 30 6.00 1,500
lambdayhalothoin GSt 1,000 m 380 20 7.6 1.52 380
diflubenzuocs\WP 500g 850 30 51 10.20 2,550

Yprice in May 2019
2Spray volume : 4 liters/tree (Height not more than 2 m/@ about 2 m)
3250 trees/rai
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and edoendly options for insect pdsuconatiai EnvironmentdlLBEb@BH/
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New record of spider mite on cannabis plant
with key to the spediesrahychasrlhailand

Ploychompoo Konvipasruang

Abstract

Survey and identification of mites associated with cannabis have been
use of this plant for medicinal purposes was legalized and allowed to grow ir
results obtained from the identification of specicaemabelFamd@etober 2021
December 2022 revealed the occurrence of nine tetranychid mite species. An
it was found Tletxtanychus ph&$eliss (1960) was recorded for the first time. The
records, along with@idesdrthe diagnostic chavhtheriséiady reported species
provided.

Keywordsite, taxonomy, spider mite, Trombidiforme

Introduction

The early records of plant feeding mite in Thailand was provided by Ba
the list of 32 species of Tetranychid mites along with their host plants. Ehara
species of spider mites on different host pibstassittnadmgrfostic characters c
important species. A total of 18 species of tetranychid mites were ddt@l report
&0. ./ Ogl ORf _g' Ogl OrfcOns jga_rgml O
details same important diagnostic characters, biology and control of these mit
Flechtmann published his work on the new species of tetranychid mites infe
2014 Nahglfound a new species and new rechidsfetecalycted from differe
host plants.

All mites reported by previous acarologists mentioned were collected frc
but none of them was collected from cannabis which used to be classified as
and identtfara of mites on cannabis have been conducted after the unlock of
allowing their plant to be used and grown o for medscieakifijanpases ofl hates
associated with cannabis grown in Thailand is providét theheepdpepaicieg of
the genlistranychnsl descriptions of the new record species.

+Entomology and Zoology Group, Plant Protection Res€xficke abdiaevetoprobAgriculture, Bangkok
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Material and Methods

The survey and identification of mites was made on cannabis grown bot
in B@am Province during October 2021 to December 2022. Tiooliefesigd pla
and placed on paper towels, labelled, scaled int plastic bags and stored in t
bringing back to the laboratory. All mites specimens were taken from the plal
"psqgf O | bOk ms | r soltiomes ®mdurdin® qnpdiuim (Kep@zs If
dried slides were ringed with glyptal and kept in the slide cabinet for further s
were examined under a phase contrast compound microscope (Olympus B.
identifiedngsthe key of HB&@ Eha8® and Tseng, 1990. All illustration of dia
characters of the new record species were drawn with the help of a drawing
of the new record species are deposited in the mitddeaietiB@mdef tResearc
Group, Entomology and Zoology Division, Department of Agriculture, Thailan

Results and Discussion
Family Tetranycbidaradieu
Subfamily Tetrany@nlese
Tribg etranychHieck
Tetranycbugour, 1832:276

Tetranychus phaEelaia O/ 7 4 .
Figurés6

Diagnosis

Femaf@eritreme strongly hooked. Qpisthelsomitzh transverse striae exce
diamond pattern striae betegeardbtagitudinal striae belveersél setae with 11
pairs of setagdl, @, o Rz n. b. setaa@re absdptare usually placed ventrally); s
f typical dorsocentral position; dorsal body setae slender smooth or weakl
beyond base of next row. Ventral area-Détwidesmorée transverse striae; pre
striae longitudimal insus | of female with proximal pair of duplex setae distal t
tectile setae, Empodia with 3 pair of proximoveHWalthhinsedmof@oda spure rath
inconspicuous; palp spinneretidaimate a8 long as pite.SEyal count: femora
/| . D4D2D29 Oec | ©D9 O3 DRAERD 21ALMOLLOH;0& O 7
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Description
Female= 10; Brg4-4) Body broad oval, color in life red. Body3&2yth 47
long includosgrum, 319-@¥3 wide
Dorsumfét): Peritremes strongly hwekedalpigarsus with terminal sensi
(spinneret) thick, 2 time as long as broad. Lengihs (F@BYs0387e apart;
s¢128 (115285 (7384) apag82 (7B4)) (188227) aparl;14 (10421)766D
-7T4ppart; 113 (96160, 4123164Qpart;93 (8®8YN 125231 part; 112 (104
113), . (52 M Wpartch 116 (10117), / (B2 pare; 106 591208 486D
apare107 (10115 ), 7(1409%park91 (8D1P UOrIpparki79 (7-B5Y) . /
(84 12Dpartp 44 (3849 §) (24 3 ppartp46 (3H0)6 47104 part. Median
prodosomal shield with longitudinal striae; lateral idiosoma with longitudin.
opisthosoma medially with transverse striae excepflydiastond patteeestriae,
longitudinal striae betwelgdh, stbegal setae slender, without tubercles and lol
distances between their bases of the next row.
Leg chaetotaxy, from coxae to tarsi, solenidiarn@parentheses (Fig
G8 00 D/-M(1)+2Bp2Xes /
G G 8 O 0 I(1)PUdDBeteS
GGG8/-9M) D2 D2 D4
GT8 O/IMI(1P2 D2 D5

Malén= 2; kg 5 7) Body small than female. Body2&@ytlor{g46cluding
rostrum, 181 wide. Aedeagus without knob, largely sigmoid, small anterior
posteripiojection taping caudad, knob of aedeagus directed upwaredeéfconsp
to the main shaft of aede@gus (Fig

Dorsumufdg): Lengths of dorsal §E3d€), (434) apat93, (645) apart;
se59, (14149) apar(7987), (561¢@part; (7782), (1aB@part; (68 74), (175
19@Qparty5 468 T0pparth(7981)12513Qpare; 5 231 IXppare6 182 90D
apark;(5861), (282aparki(3240)5061Qparte 17, (22 parts19, (555qpart.

Leg chaetotaxy, from coxae to tarsi, solenidiar& parentheses (Fig
G8 O0 D/-I3(3)+2BpRTes 2

G G 8 O 0 I2(1)PUdDBeLES

GGG8/-9) D2 D2 D3

GT8 O/imMgL)D2 D2 D5
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Type specini&h$emales, 16 male, coll. P. KChuipalkdetaBgtidVjueang
Buriram District, Thaihd)5 °N, 103.07396°E', 21 December 2020, on leave
Cannabis sat(Gannabaceae)

Note

T. phaselss describe originally by Boarah{@©specimen collected from Kans
Japan. The published documents of tluessmdied tkeme China, Japan, Korea, °
and C[8rmenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan, Moldova, |
Uzbekistattdcking several plaBigcang.max, Gosgypiumulgsandens, Leonurus
sibicicus, Masyilist(Bollamd a)/ 7 HéwWever(this species was found for the firs
Thailand and first time in Cannabis plant.

Key to speciéketifanychnsrThailand
1. Tarsus | of female with proximal pair of duplex setae distal to other
Setae 772727 722 227222222222222222222282%717:1
- Tarsus | of female with proximal pair of duplex setae in line with most ot
2. Female empodium with mediodorsal spurs rather incanspiz iz mi3Ebent
- Female empodium with strong mediodorsal spurs; aedeagus head
ducklkez 2 22272 72722222222722777zZ27Z7zZ2M&ANAAUE Z
- Pregenital striae destignvaiied z 2 2z 2 7 772,22 Z Z Z ZZZ777%7777 7
4. Pregenital area with lortigaedermdsagus knob desigrevariedz zzzz4z ,
- Pregenital striae irregular, vague; aedeagus knob upright, long neck, wi
terminal knob of aedeagus 4 um i didneterz zz zz zz zzz W% kanzawai
5. pregenital area with strong longitudinal striae; aedeagus anterior proje
projectiaping caudad, knob of aedeagus direCie0l deyragdat b0phaselus
- Pregenital area with longitudinal striae, the sliyacadulelkgusniata desigl
t pocbzzzzuzzzzuzuzuzppzizz 7, Z,2,2,2,2,Z w51, 1 ,
6. Aedeagus with distal termination more or less dilated to fornpzdefiniie termin
- Aedeagus with distal termination fcarcely aawetizzzzz 7z 7z 7.piercel, , 7z
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7. Aedeagas knob with one or both pbjéchonsiacute z Z 7277777777827727,

~~ 1

~~ 1

Aedeagas knob largel4.2 (819, on averaged 1.7 time&.ag@il@ithm)
asymmetrical with poorly developed posterior rounded projection and wel
rounded projection anterodorsally directed. Knob dorsal margin undulated. A
narrows distally, slightly upturnedniNedttesradeagal knob axis forming an ac
about 50° with shaft axisit2hgead8S measarédy 7z z 7z zz Tz accultaspina
The dorsal margin of aedeagal knob with a medial indentation near the p
aedeaguaddrdorsad at right angle to form a distal knob, knob with a small
projection and a short acute posterior projection directed dorsocaudally, d
with a small concave in anterior 2/3tkeddnablowf darsmh mishaft, Terminal
il m OmdO_cbc _esnOazz DzzBDapkdgdedb g
Aedeagus head nearlycmwedeﬂbrsallysmwﬂd, Terminal knob of aédeagus
2.8umg | Ob g zkcirzdquarzzz 272 2 2 2 2 2, ,2,2,T.dttjcae ,
Female and male empodia (except for legs | and sometime Il of mal
npmvgkmtclrp_j Of _gp*Q_ ,msrz¥a,4/k/@,j,_
Female and male empodia with 2 pairs of praximqventral.hair, ,,,,/,..,.Z, .,
?2cbc _esqOugr f Gbzgzq,r, 2jz@n, ,, @&z a djijicess|zj ,
?2cbc_esqOugrf Obgqr ¢ o#z pizQtianwancO, |,
Dpk_JCngerqk_JJO sr Om,.t.g.ms.aRhns,
Dck_jcOugrfOcknmbgzzDa,|, 210D0kKk31,54T .6 0
vggqOmdO _chbc_e jOil m OdimpxknT, evahsOaq,
Axis ofedeagal knob parallel to shaft axis; aedeagal knob with
Nnpmhcazrzggmlzzzzzz z72z2z27277¢272% 7 4ddudeni, ,
RAedeagal knob with relatively small, acute projectiongyarddriorigciad siosterio
Aedeagal shaft berdtdwerady right angle. Neck very short. Aedeagal knob axis
about 40° with shaft dorsal margin. Aedeagal knob small (1.9 um in holoty
rounded anterior projection andipeaktékledpokterior projecitorsaistetirected.
Shallow depression present on knob dorsal margin bet@Eetnihedtnsspnjsctic
2edeagus knob with beak directed upwardcat4b? 2.72,jz1 matiannae
Aedeagus with small knob ojmiﬁmimrr(pmnded posterior projection pointec

////
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FigureTketranycphaselbsaréemale. Dorsal view of idiosoma
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FigureT2tranycphaselbkbara, female. Ventral view of idiosoma,

—
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FigureL®gs of feniakeanycpbaselbhara, (1) Trochanter {@xdnachgnter
to tarsus Il; (3) Trochanter to tarsus lll; (4) Trochanter to tarsus IV
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40 um 100 yum

FigureDlagnostic charactersiatfamalpbaselbdsara (1) Peritreme; (2) Palpta
(3) Ventral integumentary striae anterior to genital flap. (4) lobe:
betweene

—
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FigureTetranycphaselbisara, male. Dorsal view of idiosoma.
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40 pm

100 pm

FigugTetranychhaselbbara, male. Ventral view of id@)seaniaticl) of male
aedeagus.
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\ N 40 um

FigurélLegs of mideranycphaseliEfafd) Trochanter to tarsus I; (2) Trochal
tarsus Il; (3) Trochanter to tarsus lll; (4) Trochanter to tarsus IV.
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Figui@Tetranycpbaselihald) female; (2) male (3) group of female (4) syr
on cannabis leaf.
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