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Leafminer Flies (Diptera: Agromyzidae), Their Host Plants
and Distribution in Thailand
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Abstract

LeafminansFamily Agromyzidae comprise a pest group that causes bt
economic losses and serious quarantine problems. In this study, the host pla
from various vegetable crops were evaluated. The leafmindestifieck frolecte
species lofiomygpeere fouhdriomyza bragfiag, 1884)chinerikiato, 1949)
huidobrer{Bilenchard, 192Z8jtivBéanchard, 1938 arfd(iBurgess 1886).plants
and distribution data were compiled fdrieacly zpasakgadhe most diverse rang
of host plants, being recorded from 11 Families 21 vedehabsici@F<amidesovel
4 gpecies. chine(BiBamiB&peies L. trif@Bi Fami®pecieand.. huidobreisis
Familil®peciekiriomyzgpecies are widely spread in Thhilaodjabesmsish can
be found only the highlands in the northern part of Thailand.

Keywo@eafminkeshospantsjstribution
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1mm
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(A) (B)
FigureSide view of the ddulbiofyza bragBide$384)
(AYypicalale (B) Typical Female
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1 mm

(A) (B)

Figur@Side view of theLatluttyza chir{iases 1949)
(AYypical male (B) Typical female

1mm
1mm

(A) (B)

FigurgSide view of thelLattuityza huidrofBésasthard, 1926)
(AYypical male (B) Typical female
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(A) ®)

FiguraSide view of theLaduttyza saBlexgchard, 1938
(AYypical male (B) Typical female

(B)

FiguréSide view of thelLattuityza trilirgess, 1880) (side view of typic
(AYypical male (B) Typical female
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Figur¢Examples of damage to host plants in Thailand by agromyzid leafmine
(AAllium ascalonicum  (BAgium graveolens
(CBrassica chinensis  (DBrassica oleracea

(ELitrullus lanatus (FLuffacutangular
&) ycopersicon esculent(HpDcimum basilicum
(DSucumis sativus &)Solanum tuberosum

(KBolanum virginianum (L)Vigna unguicdlata
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FigurgDhe distributitiriomyza brassidhailand
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FiguréIhe distributitiriomyza huidolimeRisésland
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Figure@he distributibiriomyza saiivibailand
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Table @eafmirie¢Diptera: Agromyzidae), their host plants and distribgitiongn «
Thailand (collecting during W decht?2031)

Leafminer Host planis Distribution (Province) uaniit
(Scientitic ne Common Na Scientific Name Family all Fema Tots
L. brassicae Flowering cal Brassica chihensis Brassicacee Nong Prue,Bang Lamung, Chon B 5 0 5
Chinese cabk Brassica chitensis Brassicace¢ DOA, Lad yao, Chatuchak, Bangk 1 0 1
Chinese cabk Brassica chihensis Brassicacee Lad yao, Chatuchak, Bangkok 17 19 36
Leaf mustard Brassica juficgzern. Brassicacee Lad yao, Chatuchak, Bangkok 1 2 3
Chinese broc Brassica oletacea Brassicace¢ Lad yao, Chatuchak, Bangkok 15 12 27
Chinese cabk Brassica chitensis Brassicace¢ Mueang Ang Thong, Ang Thong 7 3 10
Chinese cabl Brassica chiensis Brassicace: Tha To, Maha Rat, Phra Nakhon ¢ 8 5 13
Chinese cabk Brassica chiensis Brassicacee Khao Krapulh{a'r’rga Phetchaburi 2 3 5
Chinese broc Brassica oletacea Brassicacee¢ Yang Chum Noi, Yang Chum Noi, 13 24 37
Thai Eggplan Solanum virginlanum Solanaceae Yang Chum Noi, Yang Chum Noi, 1 4 5
Chinese cabk Brassica chinkensi Brassicace:¢ Mueang Noi, Kanthararom, SiSa’' 10 5 15
Chinese cabk Brassica chitensis Cruciferae  Kut Hae, Loeng Nok Tha, Yasothc 4 1 5
Chinese broc Brassica oletacea @p _ g g ¢ Mueang, Nonthaburi 1 1 2
Chinese cabt Brassica fdapa Brassicace: Mae Win, Mae Wang, Chiang Mai 2 2 4
Chinese broc Brassica olelacea Brassicacee Tha Muang Kanchanaburi 0 1 1
Chinese broc Brassica oletacea Brassicacee Char;(g Khoeng, Mae Chadan, Chie 1 0 1
) ~ Chinese broc Brassica oletacea Brassicace:¢ Tha Yang, Tha Yang, Phetchaburi 11 20 31
L. chinensis Shallot Allium ascalorlicum Amaryllidac Tha Muang, Tha Muang, Kanchan 10 33 43
Shallot Allium ascalorlicum Amaryllidac Bu Sung, Wang Hin, Si Sa Ket 8 8 16
Shallot Allium ascalorlicum Amaryllidac Bu Sung, Wang Hin, Si Sa Ket 2 3 5
Shallot Allium ascalorlicum Amaryllidac | Pat, Kanthararom, Si Sa Ket 5 11 16
Garlic Allium sativum: Alliaceae  Ta Ket, Uthumphon Phisai, SiSal 5 9 14
Shallot Allium ascalorlicum Amaryllidac Mueang Noi, Kanthararom, SiSal 0 1 1
Shallot Allium ascaloriicum Amaryllidac Bueng Bon, Yang Chum Noi, Si Si 8 12 20
Shallot Alliurascalonicum Amaryllidac Bueng Bon, Yang Chum Noi, Si Si 6 13 19
Shallot Allium ascalorlicum Amaryllidac Ta Ket, Uthumphon Phisai, Si Sal 4 1 5
Shallot Allium ascalorlicum Amaryllidac Lathai, Kanthararom, Si Sa Ket 2 3 5
Shallot Allium ascaloriicum Amaryllidac Bueng Bon, Yang Chum Noi, Si Si 0 2 2
Shallot Allium ascalorlicum Amaryllidac Fa Huan, Kho Wang, Yasothon 2 5 6
Garlic Allium sativum Alliaceae Kut Hae, Loeng Nok Tha, Yasothc 1 5 6
Shallot Allium ascalorlicum Amaryllidac Kut Hae, Loeng Nok Tha, Yasothc 2 3 5
Shallot Allium ascalorlicum Amaryllidac Tha Muang, Kanchanaburi 8 11 19
Shallot Allium ascalorlicum Amaryllidac Nong Phai, Phetchabun 6 9 15
Garlic Allium sativum: Alliaceae  Mueang, Phetchabun 0 1 1
Shallot Allium ascalorlicum Amaryllidac Tha Muang, Kanchanaburi 0 3 3
Shallot Allium ascaloricum Amaryllidac San Sai, C |ang Mai 6 9 15




Table @continued)

Leafminer Host planis Distribution (Province) Quantity
(Scientific neé Common Na Scientific Name Family all Fema Toia
Onion Allium cdpa Amaryllidac Phrao, Chiang Mai 11 11 22
Garlic Allium sativum: Alliaceae  San Sai, Chiang Mai ) 4 10 14
Shallot Allium ascalorlicum Amaryllidac Phanom Thuan, Kanchanaburi 5 5 10
Shallot _Allium ascalorlicum Amaryllidac Kamphaeng Saen, Nakhon Pathor 0 2 2
Chinese Chiv Allium tuberdBottl. ex Spren Amaryllidac Mueang, Nakhon Pathom 0 5 5
Onion Allium cdpa Amaryllidac Phanom Thuan, Kanchanaburi 10 3 13
Shallot Allium ascalorlicum Amaryllidac Thung Thong, Tha Muang, Kanchi 3 5 8
Shallot Allium ascalorlicum Amaryllidac Mae Chaem, Chiang Mai 0 2 2
) Shallot Allium ascalorlicum Amaryllidac Chang Khoeng Mae Chaem, Chi¢ 3 8 11
L. huidobren Potato Solanum tuberbsum Solanaceae Kong Khaek, Mae Chaem, Chiang 17 6 23
Potato Solanum tuberbsum Solanaceae San Sai, Chiang Mai 1 1 2
Potato Solanum tuberbsum Solanaceae Phrao, Chiang Mai ) 2 7 9
Potato Solanum tuberbsum Solanaceae Kong Khaek, Mae Chaem, Chiang 3 2 5
) Potato Solanum tuberbsum Solanaceae Ban Luang, Chom Thong, Chiang 13 70 83
L. sativae Yardlobgan  Vigna unguiculata Fabaceae Tha Muang, Tha Muang, Kanchan 8 12 20
Cucumber Sucumis saltivus Cucurbitace Thung Thongi, Tha Muang, Kanch 15 6 21
Pumpkin Cucurbitaschdbecne. Cucurbitace Chorakhe Sam Phan, U Thong, St 1 5 6
Cucumber  Sucumis sdtivus ) Cucurbitace Takhram En, Tha Maka, Kanchan: 25 90 115
Yardlong bea Vigna unguicsiétspesquiped Fabaceae Don Gam, Tha Mdachanaburi 16 0 16
Yardlong bea Vigna unguicsldispesquiped Fabaceae Takhram En, Tha Maka, Kanchan: 12 17 29
Yardlong bea Vigna unguicsidispesquiped Fabaceae Takhram En, Tha Maka, Kanchani 72 89 161
Yardlobgan Vigna unguicsidspesquiped Fabaceae Thung Thongi, Tha Muang, Kanch 38 98 136
Tomato Lycopersmon escNilhitum  Solanaceae Bo Luang, Hot, Chiang Mai (1) 1 5 6
) Tomato Lycopersicon esciMiiitum  Solanaceae Bo Luang,Elugng Mai (2) 14 16 30
L. sativae =~ Tomato Lycopersicon esciMititum  Solanaceae Bo Luang, Hot, Chiang Mai (3) 2 3 5
Tomato Lycopersicon esciMifitum  Solanaceae Bo Sali, Hot, Chiang Mai (4 1 1 2
Tomato Lycopersicon esciMgiitum  Solanaceae Bo Sali, Hot, Chiang Mai (5 4 1 5
Tomato Lycopersicon esclMiiitum  Solanaceae Bo Sali, Hot, Chiang Mai (6 13 6 19
Tomato Lycopersicon esclMilitum  Solanaceae Bo Sali, Hot, Chiang Mai (7 14 0 14
Tomato Lycopersiesculentiiil. Solanaceae Chorakhe Sam Phan, U Thong, S1 2 3 5
Yardlong bea Vigna unguicsiétspesquiped Fabaceae Chorakhe Sam Phan, U Thong, St 1 1 2
Yardlong bea Vigna unguicsidispesquiped Fabaceae HudPhlu, Nakhon Chai Si, Nakhon 2 0 2
Cucumber Sucumis sdtivus Cucurbitace Thap Sai, Pong Nam Ron, Chanth 20 32 52
Yardlong bea Vigna unguicsiéspesquiped Fabaceae Lad yao, Chatuchak Bangkok 7 2 9
Cucumber Sucunsiativis Cucurbitace Sawai, Mueang Surin, Surin 53 60 113
Angled Loofa Luffa acutan@u)aRoxb. Cucurbitace Sawai, Mueang Surin, Surin 209 200 409
Tomato Lycopersicon esciMéiitum  Solanaceae Sam Khwai PHvieeling, Nakhon P: 38 38 76
Yardlong bea Vigna unguicsidispesquiped Fabaceae Sam Khwai Phueak, Mueang, Nak 44 54 98
Yardlong bea Vigna unguicsidispesquiped Fabaceae Nong Tak YoM Tdeg, Kanchanabur 14 19 33
Tomato Lycopersmon esclNBlitum  Solanaceae DOA, Lad yao, Chatuchak, Bangk 12 13 25
Pumpkin Cucurbita mosdéhetae. Cucurbitace Wang Thong, Wang Sombun, Sa 30 13 43
Smooth loofa Luffaylindrifia) M.Roem. Cucurbitace Rice Department, Lad yao, Chatuc 39 133 172
Cucumber Sucumis saltivus Cucurbitace Tha Sae, Tha Sae, Chumphon 3 2 5
White mugwc Artem|5|a lactiN@da Asteraceae Kamphaeng Saen, Nakhon Pathor 7 5 12
Yardlobgan g%f a ungwcmlmmpesqued Fabaceae Nong Ngu Lueam, Mueang, Nakht 362 405 767
Smooth loofa Luffa acutan@ujaRoxb. Cucurbitace Lan Saka, Lan Saka, Ttakhoa@it 7 10 17
Yardlong bea V a ungwcmlmmpesqued Fabaceae Khao Krapuk, Tha Yang, Phetchal 28 41 69
Smooth loofa L a acutangmsRox Cucurbitace Khao Krapuk, Tha Yang, Phetchal 9 23 32
Smooth loofa Luffa acutan@ujaRoxb. Cucurbitace Sam Phrayagr@hBhetchaburi 123 124 247
Yardlong bea Vigna unguicsidispesquiped Fabaceae Sam Phrayar@hBhetchaburi 47 35 82
Cucumber Sucumis saltivus Cucurbitace Tha NBtamnoen Saduak, Ratchab 1 1 2
Smooth loofa Luffa acutan@ujaRoxb. Cucurbitace Sam Khwai Phueak, Mueang, Nak 9 16 25
Yardlong bea Vigna unguicsidispesquiped Fabaceae Ton Thong, Mueang, Lamphun 12 0 12
Tomato Lycopersmon escaltum  Solanaceae Daen Chumphon, Song, Phrae 8 8 16
Yardlong bea Vigna unguicsidispesquiped Fabaceae Thung Khwang, Kamphaeng Saen, 2 6 8
Tomato Lycopersmon escNBitum  Solanaceae Don asangeanﬁ, Suphan Buri 9 13 22
Muskmelon  Cucumis melo Cucurbitace Khaem, Uthumphon Phisai, Si Sa 3 9 12
Tomato \)/copersmon escBiitum  Solanaceae Yang Chum Noi, Yang Chum Noi, 1 4 5
Yardlong bea na unguicsldspesquiped Fabaceae Samrong Ta Chen, Khukhan, SiS 12 21 33
Yardlong bea Vlgna unguicsidnspesquiped Fabaceae Mueang Tai, Mueang, Si Sa Ket 21 23 44
Yardlong bea Vigna unguicsidispesquiped Fabaceae Nong Kaklieang, Si Sa Ket 4 1 5
Pumpkin Cucurbita mosDeatae. Cucurbitace Bueng Bon, Yang Chum Noi, Si Si 2 2 4
Yardlong bea Vigna unguicsidspesquiped Fabaceae Sam Phrayar@hBhetchaburi 3 7
Cucumber Sucumis saltivus Cucurbitace Sam Phrayar@h@hetchaburi 2 0 2
Butternut squ Cucurbita moschata Cucurbitace Bangkok 9 9 18
Yardlong bea Vigna unguicsiénspesquiped Fabaceae  Khemarat, Khemarat, Ubon Ratcl 2 3 5
Tomato Lycopersu:on escMBiitum  Solanaceae Khemarat, Khemarat, Ubon Ratct 4 3 7
Tomato Lycopersicon esciMiiitum  Solanaceae Nam Phong, Khon Kaen 11 6 17
Tomato Lycopersicon esciMiiitum  Solanaceae Mae Suek, Mae Chaem, Chiang b 9 7 16
Tomato Lycopersicon esclMthitum  Solanaceae Ban Luang, Chom Thong, Chiang 13 10 23
Tomato Lycopersicon esciMiiitum  Solanaceae Sutheﬁ, Mueang, Chiang Mai 1 4 5
Tomato Lycopersicon escMiiitum  Solanaceae Kamphaeng Saen, Nakhon Pathor 33 9 42
Tomato Lycopersicon esclMiitum  Solanaceae Kamphaeng Saen, Nakhon Pathor 13 24 37
Tomato Lycopersicon esciMeiitum  Solanaceae Tha Muang, Kanchanaburi 4 10 14
Soybean Glycine nflay Merr. Fabaceae Phrao, Chlang Mai ) 10 15 25
Cucumber Sucumis saltivus Cucurbitace Phanom Thuan, Kanchanaburi 3 21 24
Cucumber Sucumis sdtivus Cucurbitace Wang Nam Yen, Sa Kaeo 0 3 3
Culantro  Eryngium foetidum Apiaceae  Wang Nam Yen, Sa Kaeo 0 2 2
Sweet basil  Ocimum basilicum ) Labiatae Mueang, Nakhon Pathom 3 11 14
Yardlong bea Vigna unguicsidispesquiped Fabaceae  Mueang, Nakhon Pathom 2 6 8
Okra Abelmochus esclilentus Malvaceae Kamphaeng Saen, Nakhon Pathor 3 5 8
Angled loofal Luffa acutan@u)aRoxb. Cucurbitace Kamphaeng Saen, Nakhon Pathor 1 0 1
Cucumber Sucumis sdfivus Cucurbitace Phanom Thuan, Kanchanaburi 2 5 7
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Table @continde
Leafminer: Hosplanis Distribution (Province) uanfit
(Scientitic ne Common Na Scientific Name Family al Fema Tofe
Cucumber Sucumis sdativus Cucurbitace Tha Muang, Kanchanaburi 4 2 6
Watermelon Citrullus lan@tbanb.) Matsum. Cucurbitace Nong Ya Sai, Suphan Buri 1 9 10
Tomato Lycopersicon esciiihitum  Solanaceae U Thong, Suphan Buri 16 5 21
Tomato Lycopersicon esciMifitum  Solanaceae Mae Sot, Tak ) 1 11 12
Yardlong bea Vigna unguicsidispesquiped Fabaceae Si Prachan, Suphan Buri ) 1 3 4
vy gourd Coccinia grandis Cucurbitace Huai Kaeo, Mae On, Chiang Mai 5 5 10
Tomato Lycopersicon esclNBlhtum  Solanaceae Huai Kaeo, Mae On, Chiang Mai 6 5 11
Yardlong bea Vignanguiculatibspesquiped Fabaceae Huai Kaeo, Mae On, Chiang Mai 13 8 21
Tomato Lycopersicon esciMifhitum  Solanaceae Ban Luang, Chom Thong Chiang 47 51 98
Cucumber Sucumis sdtivus Cucurbitace Huai Kaeo, Mae On, ChiangMai. 0 1 1
vy gourd Coccinia grandis Cucurbitace Chang Khoeng Mae Chaem, Chie¢ 0 1 1
Yardlong bea Vigna unguiculata Fabaceae Chang Khoeng, Mae Cha_em, Chie 12 10 22
Japanese put Cucurbita moschata Cucurbitace Chang Khoeng,Hdem, Chiang Mai 5 7 12
Sugar snap p Pisum satilzum Fabaceae Kong Khaek, Mae Chaem, Chiang 2 3 5
Cucumber Sucumis sdtivus Cucurbitace Tha Laeng, Tha Yang, Phetchabu 12 22 34
Tomato Lycopersicon esciMihitum  Solanaceae Khlong Wan, Mueang, Prachuap ¢ 10 12 22
Cauliflower  Brassica oletacea Brassicacei Tha Yang, Tha Yang, Phetchaburi 13 8 21
Eggplant Solanum melorigena Solanaceae Huai Sat Yai, Hua Hin, Prachuapt 1 0 1
o Yardlong bea Vigna un%um_ummpesqmped Fabaceae Kui Buri, Kui Buri, Prachuap Khiri| 2 0 2
L. trifolii Sweet Basil Ocimum basilicum Labiatae SI Maha Pho, Nakhon Chai Si, Na 16 16 32
Celery Agium graveblens Apiaceae Sam KhRAameak Mueang, Nakhon 1 2 3
Tomato Lycopersicon esclMihtum  Solanaceae Pang Hin Fon, Mae Chaem, Chiar 0 18 18
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Taxonomy and species richagdsoohgasshoppers (Orthoptera)
on the sugarcane crop in Thailand

& N Ogdering NaL 2 i N KHE T KQIDE i IGE 1
L' n T n #d NOS GERNONTKANT I NQT KKHENE NK
Charuiiste KiDeerad@kkoonkMgvarin Bodntop
Sunadda Ch&doBlainaiporn Bifipas Banriakan
Kessuda SonsitiRukkagilamsurang Duad@itissinrodBiarewsa{vat

Abstract

Grasshoppers are reviewed as one of the most important pest surveillanc
causing outbreak in several countries from Africa to South Asia as well as €
taxonomic study of this insect has not yetnbelenthewis#l ffears. Taxonomic sta
grasshoppers especially on sugarcane crop, therefore, need to be validated
study are to examined species richness as well as generate key to species
sugarcane cropilanth The research was implemented from September 2018
Databasing wad@Ror each specimen was also generated in 2021. Field coll
were carried out on primary sugarcane crops, as well as on wEedseswutsurrc
revealed that 2 families, 5 subfamilies and 18 species of grasshoppers were
AcrididAerida willeDssh, 195dnista big@lerHaan, I84&phidia anniatanberg,
1819phlaeoba infuBataner, 1B88eoba anterBrataner, 1888 phorus vitalisi
|. Bolivar, X9é&daleus abr(iptusmberg, XdHpus thalagbmmscius, 1IF&49nula
munda(®Valker, 18:@r japolidainberg, 1832/); h@arville, 1B3¢udoxya diminuta
(Walker, 180Hiacris varivdatker, 18ii€oglyphus d&alancius, 5@g)osternum
prasiniferiWralker, 1&hbroedocus violdtibgre4934 and Pyrgomirgatioiaerpha
psittacifi2e Haan, 18¢danmorpha crendakaicius, I8 Xkey to species of short hc

EknnIJEAGOKNLATIT I NT ] NEXmBWEITINEA]7T.A.RT NENKIF NKA E €

+@ntomology and Zoology Group, Plant Protection Research and Development Officé, Départment of

2ij Ne i NegRNKEREROTOHE QININT KNNBT BEGOT NTj N3 &T Endi ESOLT OF , E

2Department of EntoReatally,of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Sac
Pathom 73140
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grasshoppers was assembled. The species dagonpinicshisthugdetdSID numt
which can link to World grasshopper database, general morphology, distribut
well as voucher specimens. The results of this research pose an impact on p
pest surveillancesiihealso supports the researcladedatiediversity assessme
of national policy (BCG: Bio Circular and Green Economy).

Keywordscusgasshopper, Orthpteradbersigecies richtaeasongentification
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Serville, 183Eudoxya dinf\Mal&er, 1&tacris varittalker, 18l6roglyphus
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E kK n n OrthgptEBNIKEMh D JO kN g TON) HEEK D RO IBERIK N K
O kCHnDre for overseas pe@ 88@®aicR & il N R keh ienkenNDIE TRINNIE K@IT&
L I K@ r 1673 ®INE MK AkE &&N EN T AR B eoss|ic B 16 1 ik
E NK T Autd§oipthbdartograph extu@dh JUE KB digital camera, Leic
716 APOA

| N
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Zfd:[f\Zd)oEamk (EblasabeOS)
-KO] O7 T E N K d&xdrjorhid désciiNtbn
Pylet al (2008)

Ol K NOKNLT NITfry

hnol NT ENKLnKI BOORBER T@F RE ENE S
k h 006 E| B IKIEKIKIIFOKII KINTAKRDE Lij N1 Of hk © JT1T Kt
|1 0034/ Ohnol NT ENKsShEERGE el Al N
TTTTnKﬁO[TanNTﬁOInNEIIEOI

|1 003400hh6RANl RNE&e NEDT NET NA N
cht&OEM AhOENLLNT T ngOJl NL NKE

| 1 @4 NOENKOGERTT Al F] nNEOI DRI
| 1 DNPRcaKENE nh ENKgNIT 86l J Ok &I T 1
ENKT KI i NT NeGnjenhl JI e EE®@&HMNBIE
FTNEKIJI NT NT Ok EBPDENEGNP ERIGONRNKIT NKNE
' INT QE@ MRISITINTABRIRENKK n ENKT Akl EST JNI

0 J k E @thbpfehhdGE N OT n¥F EOT T Oé NR ; (
rKnllenTNETrTKnNEéIELN][NE@hH@@mH
KO n
I’TeNémmuJcaﬂlcammmmmrte[gnﬁrﬁmmel EelOnl kn
membranlusI(BhJII‘leE\IdG]KI TknT Al rAhT NIJ r]NVILJT

>

v~ A=

ANT T Ak n@d &ING NFIDOIB OO ttarsll A | EKIEBRY @& e @7 K |
TAF EOEBORNBOOEK nnJ TONWIFKER@ kI ' N &l nkBAl F
Tnr EC’)T T IT icCaelifazaRh F § On EI Bk i hjdmpiigfofhkdietn

Lnl T &l (R keamoGmM O & R EOKES) R OIL oL & Bl @RKIE

(tympaan i T & GnT AREF] OnT KNo6 i Ah o@k BB®NE &
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TAFEOTTTITIALART 6] RIT E khndndda Nl rndkiiNg 1] NeJj L
'k N] § T Nh O Jswabp) i icg§ indy NE® Tn EALrigidads aE INJK © iy @
hnol NT ENKLNEI NOT I T NEENKI NT N&eGnj] §T N
TAFEOT T I THpGif@dhée Eh F EORTENF BNER TG BOE & |
LNANREO&GNHAHhE] ONnGEl F AT h AT ] (et il | HKEEOD R @it
F1 AT (typaah IRFE]H & @ rfion¢ )0 Il M) I BIh B BIESON K1) @

I Nl ek ©N] ANT I KDhT EBDL @ @dkigoniidh K Fodhkea Bl
Pyrgocorypha sulitdatecephalus longipehochilora nigrothynidpémelimaea
leeuweBiikHBX@centrus ufiicolor E ceJ n cech ©L KONEOT | T NEEN

OT T T NEENKI NT NEH GMjRG 11 Mfr ¢ Ik OIER o @]
Key to species of short horned grasshoppers on the sugarcane crop in

1) Hind tarsi wite@mented, front and middestaysiénted; ovipositor short; ante
usually short, rarely more than half as long as body; auditory organs (tym
abdominal segneeidt z z 7z 7z z z z z 72z, z ZPFrgamorpidadirize
Usually all tarsegmented as least middle tarsi; ovipcsitapdoh@istearche
long, usually as long as body or longer; auditory organs (tympana), if pre
tbhiaez z2222272222222227227227712z%zzebWgpnndag 7
2) Lower basal lobe of hind femur relatively longer than upper; déep tfin furr
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///////////////

3) Medium length, slender; head conical, face very strong oblique; fastigium
2722777272717 1717171zzz.Nadbmdphacrentiabacius, 1793)
Exceptional slender; head lanceolate, face very strongly oblique; fastigiut
greater than length of compoundzeyédfaguinorpha psittéxenidaan, 1842)
4) Prosternal process or peg alasent (Big ¥8y z z z z zzzzzéxriklidae 7 7 -

o]

u Prosternal process or peg préasent (Eiiebhilacridinae Oxyninae Coptacridir

Co

/////////////

//////////////////////
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7) Lobes of hind knee elongate, pointed’(Eigs. A ZAZ3)awillemBaish 1954
0 Lobes of hind kneenuztte| rounded (Figsz20 @ddista, bic¢le Haan, 1842)
8) Hind margin of pronotum acute; hind whsbapitid treseemharking in middle

///////////////////

//////

//////////////////

///////////

//////////////////

/////

11)Hind wing with crelsaped blackvn baedoas middle; smaller species about 2
long; hind tibia without bluish or red ¢Fig@&e#BI803% abru@dbhanberg, 1815)

0 Hind wing without black coloration across middle; smaller species about 3
with bluish or gl B1i,27%) z z Z 7z 7z 7z Aipldpuszhalasgrdlizicius, 1781)

//////////////////////////

/////////////////////

/////////

14)Head shorter than pronotum; face in profile oblique; vertex convex froi
rounded; Elytra and wings short extending beyaoie ner iiftcpleat |88y 2

//////////////////
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o

u Head longer than pronotum; frontal ridge soficatetekastgidmwithout mic
longitudinal carina; Elytra and wings developed extending longer than the

///////////////////////

//////////

0 Supsnal plate in male with basal folds, size variable; ovipositor valves ir
teeth, lateral longitddesbn subgenital plate with spinesapically @ig.82) z
16)Mesosternal lobes rectangular or acitez (Rigz 4, ¥5716) Hemiadridinaeg 1,7 7
0 Mesosternal lobes rounded or dbfugse{Figatftacridinae Eyprepocnemidina
17)Robust species, medium to large, b68ynmemgtio2al pronyditeniegthout

18 Subgenital plate with transverse fold; sitpratteralgiater trilobate apex; pronc
without distinct lateral carina (Eiqz 29y z zApdazris vauc@vaiker, 1870

0 Subgenital plate without transvessedighthteupmealbe; pronotum with distinct
carina (Figsz23z z z z z z z z 7 7 7 Ghardedozus violalblieers1934,



FI - flagellum

Pd - pedicel
Sc - scape

H - dorsal head
Pr - prozona of pronotum

Kul - upper lobe of hind knee

Mfc - median carinula
of fastigium
Lfc - lateral carinulae Ba- base of
antenna
Cf - carinula of
frontal ridge

FiguresiB Grasshopper morphology; dorsal habitus of body and head, f
see Dirsh (1965) in terminological lists. Image modified from C

Kul - upper

lobe of hind
knee
: KII - lower
Ep - episternum lobe of hind
4 LI - lateral lobe of pronotum knee

Figuré®rasshopper morphology; lateral habitus of body, Image modified
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Figuresi®0Head, dorsal view
5 Acrida willedssh
6 Gonista bid@erHaan)
7. Atractomorpha cre(friaateius)
8 Atractomorpha psi(f2eiriaan)
9 Phlaeoba antefrataner
10Phlaeoba infuBrataner
Scale bar in millimeters




FiguresdtieHead dorsal view.
11Calephorus vitdislivar
12Trilophidia ann(ifatanberg)
130xya hyarville
14Pseudoxya dinfiVat&er)
15Hieroglyphus &abncius)
16Spathosternum prasiiviaiien
Scale bar in millimeters
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FiguresdZ2Prosternal process ai7PEGglyphus H#ahncius)
18Calephorus vitdiglivar
Hind knee, lateral vie9Acrida willemssh
20Gonista biqilerHaan)
Hind tibia 21Aiolopus thalagBialiscius)
220edaleus abr(iptusmberg)
Scale bamiflimeters




Figures@37Dorsal habitus
23Acrida willemssh
24Gonista biqilerHaan)
25Atractomorpha cre(fiahteius)
26Phlaeoba infuBrataner
27Aiolopus thalagBiaioiscius)
Scale bamitlimeters
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30 0 31 =3

Figures@BlDorsal hab8slieroglyphus &ailbricius)
29Apalacris varivdatker
Lateral hald3@®edaleus abr(iptusberg)
31Trilophidia ann{ifatanberg)
Scale bamifiimeters




36 10.0 37 10.0

Figures (BZ7Lateral habitus
320xya japoliidaunberg)
33Pseudoxya dingivatger
340xya hgarville
35Gesonula muridédker)
36Spathosternum pragMitdhem
37PhlaeobatennaBaunner
Scale bar in millimeters
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Family Acrididae

Subfamily Acridinae
Acrida willenBesh, 196#ures7 ¥ OO0 1
] KNI AT NT NEFT nEKJI NT NT
urn:lsid:Orthoptera.speciesfile.o8gOr @x@nName:
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxodNamelD=
g N rSynor§m E O &
§ Nr Cdmsdnm&r@srs E @ciidh otu) k J

T Af EOT I(Lotigdad dhartRdrd grabsholder)

A E| ANIT NDEstriptignyNeg Ekk NEEBGITES 1 &8 NG 6 Gk h ® § DI
Ol Kh NE B B@ §h BEOE KNG daNRIENT i TN O [ [6dekaigaiN] ol
KighjODSINNAE! | E J@atedal @ddiap®IEW DT NBNOK !
JILQKHE @ E] | E éibdkhee)orNEON en@rj ING riBH G InlEE&D
El L femid &KIRE O] NI AiqN T &1 D15 B ENONG FEETREGIITT
UMRNnT NkO] | EeOnTWiBERI 1A RMNKEMIKEF n T &1 1
ENKIiDapiedsisih E ORT g1 Nh T A RJ 1 @aniktd BREBIGr NIEN Ji T
O] Eél NJ OT (hrd hrddlf e Ble NEO& O ESHN KO i k A EI

s em s

60 &1 ENK(ODistiputigh NG PMINWOBR@ RN ¢ET @ NKCH h T 1
J N dbxNoT GBl BRI K NN NN DK O

Or k n ET (BallecteEdRdcéity) & QP i M EDREKKS NGFOKI TFNEI TR | Kk n
KNG NGHEKE O KEKIKNEK#HT NK i

T al '] nMWatEralfExaed. @) dEVBIHENT 0003689, NOB3BBV)0ED378-2
0003863003865, 00@RMLE3944, 0003941, 0003970, 0003725,11@101031519,000:
0003968003966, 000062644, 0000885, 0003826, 0GOITER, TOBOEIEY N EI
EkngnJENIT ITnEKJI NTNI OB KkNBENKhNK EB &K
http://bit.ly/3kex4mE

Gonista bicglde Haan, 1§4g)red 4) 0
] KNI AT NTNEFT nEKJI NT NT
urn:lsid:Orthoptera.speciesfile.org: TaxonName:60542
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
g N r Synor§nie Eamt&nrBtdivar, 180&s(Rurr, 19G2)gradifisitze, 1900);

G. luci(Burr, 1902)
g Nr Edmmdnm@i@’f E O Gonisth lbcus§ L T NO &


http://bit.ly/3kex4mE

34

L ni TralcnRi (B:hst]glt{ulm me;rtﬁxg)l IEIOLELCHjIIﬁEDé}EEEEEIII@Q@,{I
GgRTFIE hIJnkAnE|l ANGT 6 &8PET @ThiKDE NE &K &R B
fastigidnl N NEAT I KNI Jverie@d M aNlée Nkl sTiEg Al dihiek sii- BT
Owmetazodaji k A E| ANOT T &eN)KESE ik BEERNhpLenlicd ) E
Kn@suwcdy I ET T LHiE d i £jOIO8 N Mion RFIERT T KE & |
| kK NT O W JOfindl KE@)NE IoREIEME B J J T OL el ET n

A

T NEEknnJ thNLrﬁléJéJﬁﬁu AOIT@Ex ke Tor ke K EJEMENNE@I(I

~

Lni T&FEFEJALAT RnT Nkl ] Onh©ONT T 1
ENKIDapmesEsish E ORI g1 NhT A RJ A AaidAl ARNNN EK R
6T ET n N Bioefk@ss) NB=EONed bl éad rEYRRAETJaiNKI nCF | kFIND
6 &1 ENK@OistogtiEnENE NN O Ghir | nkIl O&nl O&T NE'
IJNOKkOGNH] OF NT 6hT noGn] OKGENNLJINT KN
Or k n E T (@otlectéd Rorydkiyk i rrights; TNNEHOHPagNDI0 A E n T

T Al '] nMaeliahExa@ie@y @ &EMBOENT DG0NE4H A0 FOOEBEBR T
KAE|I NGE « ROKK ijmHAEN] | T n EKJI NT NT OJk EOE
6 E htip:Kbit.ly/3kex4mE

Trilophidia annu{@taunbéd@1Srigude)
] KNI AT NT NEFT nEKJI N1 NIT
urn:lsid:Orthoptera.speciesfile.org: TaxonName:64660
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
g N r Synor§nii &speaValker, 18)en@hunberg, TBd&YloniGaussure, 1884

T cristel(®tal, 186JaponiGaussure,; T888ngoliBaussure, 1888

T nigricafWalker, 18 kQIneratrtiaan, 1842)
g Nr Edmsmdnm@ress EOh [ #ighdde Ehest shdrt@dirOyasshopper

T n¥ EOT T Stdnd phirited shorhdrj dralNshapger)

kn E| BNT NDEstriptiirn N IEIONI T jgNl DI TT MEXHE HE &Ko B
T KN I ¢HIj T i Emiui ishidripNNg |ORITn e | NJJ NO®SNBHNET
KIi 0 BAhD &k n E| GIN@Emastigith v jteR)l nsdpiarEid I L n | 1
JITKEOQHiokeaEh ET 7V T JaknEl ANOeéT O EKn
0l RI g i@ X@d@Mdhal | E1 n(prozédnrk ol &IOKE B FEEIO N


http://bit.ly/3kex4mE
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Ok NJ | E ¢ & NI kxIAEES KGRI diemE G ri EH jnd EION N L’@rT [
Ok NJ i & nahil B & Uyl TTREDDa@&tiofdiin 8 h Rn T Nk
tnﬁnﬂmﬁmmx&mmﬁﬁhéqfEhkméamﬁ%KmREuT
ENKIW@M&%hE ORIT ¢ PHlabobal R ¢ NO NK & ©Of EE f
LGIhGNJOTIE NE(@rozBi)d EJTQEEQ &RE & K E [
T NnNEgAhOEIT
6T EN K (D)ustmoqtﬁri)ﬁ ND&E@N TN Elddd & Gl N & &K MDGHHEESEINNG 11 1
6] | i@ @ E@ ol F@Pak®IN 1] GALTIHENES RENGXSIREEIRID kAN okl ]
Or k n E T (Gotledtds! a1 eFKNHENNBIFNIKNK HY n Kn OT @ K|
Ln6&T @HRENGEOONKAAKAT] QOHMNLINEKENOE |
T Al ] nVatBrial ExardridK. GhaEs BRHENSH 000096290y 6060800302,
0000464, 00G0AT@O487, 00GAYWO492, 0000495, 00004990034AHMMSA9,
0000021, 0000035, 0000038, 0000046, 0000H6AV0068062000TVDV6600075, 00
(10000083, 0000109, (DOOOAPRL, 0000123, COOIGEH001700000166, 0000013,
0000015, 0000096£1000008%3, 00AITWE710, 0000017, 0000(88039G39VB08014
(10008016, 000 DPEA 748, 00GSLLB0O20, 00GBMDBO12, 0OGSOOBO0S, 0003953,
000394®003951, 00(RWEB946, 00GAMATBI30, 0003927, (ODNERRZZE)ITD4,
0003734, 00GRXERB737, 00GRIRMEB741, 0003620, HDNBIA45, 00GAIBEB155,
00080408066, 0003636, 00038000380380803747(10003798, 0003610, 00038!
0001782001769, 0008072, 0008G6008BEB068076, 0008070, 000805530533052
0008079, 0008693694, 0003698690, 0003981, 0003794, 0GOB0E3 NN0BVIBA2
(10003843, 0003992, 0003994, 0003995, 0003 ITHIRXIG] THE) 17T 787
00017@BEKRA E| NI 1 N1 N7 ij n #H QO J'knH GEEd NgIAE N TF
EKJI N dtiy: BN lg3keéxdnEK '

~

6
3|
D

Phlaeoba antenBatannek898-igure 9)

] KNI AT NT NEFTnEKJI NT NI
urn:lsid:Orthoptera.speciesfile.org: TaxonName:52218
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
g N rSynor§m E O &

g N1 EdmmdnmSBr@’rs E @ Tk Nt stiRgrasshopper

IR 4 ~

K El #NT NOedcnptbg)yNiT 5 GITT) GiOeA T mR T @& T Noe E &

Jkm E| #1104 rantign@Netdid Ol n i Tes I NEJg) Nekl I B Ti imCH N
&I Ext@)aEh @RIG1 NA nj QRoEGRHD mdfan® | & || @el Ol h
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I NKLNKER/ @Gk K& @F NORFE] NN g

eJndaKnl Eir NAT NJ &I NEOootiaAreeido piNkep N O
&1 T n Emmnlkn«a@la%a\léem@& i EOEDij AlrRITY Myh - H MG deX
Liiéent T 8ONEORES&T T nEL i ohig 11 1ons@KIN Cniggl NR
El 61 Lj @aYiNEE I nhNdoiy CLESIIRIN T B k & & Enlidh i 0 d5N E
7 n NBjl NEreEORIN &KinlEjJ@G@ nl RNnOENT 686J7T nEhn
ENKIDNepnedspsih EF ORT § 1 thlaenlﬁaJnmnaiaEl HNEE®N]
JAaLné@NI T KRFLAGAhSGT RT ceh©gnhoél

6 &1 ENK[OBtHbntiEnKE® & EG ¥ NP A IUM(@EI:]IE}IID N &8 ' hd
J N GDNBEBGNG] | GHEAN i & 1 W D BENBGa delnj] |

Ol K n El(ﬁowleotajnbcﬂutﬁﬂl - @i - NED @ N M L N K0é N J

=N

] rvisitéribl ExardiiRd. GhaEs! BThENG 0001799, NEDEB95, 0003822
0003731, 0003840, 00037@0ECRG3K68B E| NEI 1 N1 NT ij AHAQO
LAT I T NTF NOLNnT nEK dHep/IpiKlyiskekdE NK I NKA E &

Phlaeoba infunizannet898-igure 10)

] KNI AT NT NEFT nEKJI NT NT
urn:lsid:Orthoptera.speciesfile.org: TaxonName:52252
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
g NrSyno®m E O &

g Nr Edmsdnmair@sr E Ol R& @ @dknolvm sRdrt hatn grasshopper

kK n E| B NI NDEsEriptingi KX In [E PH§Roba eI  TONEEAT T
Ok NO | RTLA6eoedl NET I TQ rkiNfpdokHolsNEl g L BL 1
Ek NBINH ¥ thé:M)JI\thlr]N JE1 NESI RT&H mINE]griNajo&!
EL L nided ng\NﬁogeﬂEEJ, THE@EE R AT abir N T I&Hokm LA JNIiL NDKD 1D YA 1
6hi JATesOmAI NI @ g NT

E N K| D\abnNsisks K i B Riftablobaatte@maEni [T kON] ' T | hoed n 6 |
6 8 T E N K(@strigutjaa)K IN @& S & GokgierEl NH A JOndD ol @ N
6 J A N GDXMREHI ] ]

Or k n E I (Goledtdsl Raakii 11 A pEO MME@e&KTIh KK e Ol e K|
T e KKNGgL I NO B 8L oDy muamNeDNDg Kk h OF n h KT |
T Al ] rvisiteribl ExarGigdéx GhoEa BIHEINT 0003P9A, NEDED72, 0000880
0000466000497, 0060886887, 0003921, 00008HE)GON1Z,1A000508,(000807
0008074, 0000869, (IIMIT7E2, 0000867, (IINLE7R, 00608DH876, 0001733

0001744, 0000879, 0000884, 00GIBLR GO ITVB60IAWIEBI04, 0000873,


http://bit.ly/3kex4mE
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNameID=1111516
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0000877, 0000504, -@0D0RWL, 0003904, 000368600089890000881, 00083
0000889, 0001789, 0003633, 00GBERBSBEABEB0O50, 0008048008082

000040000474, OCDBEBSEOE R KM IEN NiE #HAOJ k EOE K n
LAT I T NTF NOLNnT nEIl NnéplpitlyiBkekdE NK I NKA E &

Calephorus vitaiolivar, 1@igure 11)

] KNI AT NT NEFT nEKJI NT NT
urn:lsid:Orthoptera.speciesfile.org: TaxonName:52369
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.

g N rSynor§m E O &

g Nr Cdmnmdnm&e &

kK E| B NT NDEstriptierdy N 1r 11 @3 O j& MDGSERSwa RERG T e n T & €
KNE| #N&I EI T | AnOT T Ok NBin® N & Hhi &ThNrOy rEKII
EFELNI TTIraAalol r|NEn"[NIG)])\qu\I\IeeriINIJeJED\INIEéjITE@LI\IrKII
INS I kiir j J OIﬂ)rlnIEEE@.IRI]IH‘IIRIJEﬂ NTTICeNIEDIKAE] B
T KE&IFTJInkn EDIIFEI\E(IJnKIJIdelI}\bQJ@FREWéc“)@nnIErdeE
GgNORRBREEKknT A@ d KL B & @i Dk i iEE L BSIMERINIRE 6 &
E N K | Diapnds ﬁShE(")RT g1 Nhl fnelaze@Ne GOK NANEIE]
6 &1 ENK(istiputignikK N & N I GBI T éSNaT eLndl nbliokk ¢eld jG1 NN S |
Ol k n E I (@olledds maﬁlmﬁﬂnlmrmm@méﬂ nj

| nl ]

=N

rVisitEribl ExaraRaeK. GpaEa BIHEREFE 75K, 00937 E5(0003767, 00C
0003825, 0003814, 0003819, 00GSEBR DOKADE| N EI 1+ N1 N7 ij At

~

EEMGOK NLAT T I NTJ NOL n Thipg/bitNy&8BKek4mB h T NE N

Oedaleus abru@tbsinberg, 1Figlires 22, 30)
] KNI AT NT NEFT nEKJI N1 NIT
urn:lsid:Orthoptera.speciesfile.org: TaxonName:68045
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
g NrSyno®m E O &
g Nr Cdmsdnm@r@’r E Oh [Cahiedd khort doasshapder

T Af EOT IClosabrihgEadsRopper) O &
nE| #NT NEedcrptdgiNTE ON 117 N ONBhQ 11 R Bkt g TIT iy aJine
k N6 I il A dd m & Giifsr@es GRNA ] NI EI nNOmii T

~

enl 1 &©NE Tfastgian of véred N B IETMONnNE D& ONIF ] n N

A
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http://bit.ly/3kex4mE
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I NKLNKERM @Gk KL @l NORF6

=rer ~

I NOKENE ] ] eePINE BEGNE 1T 8T I eO]IIEII:TerGWEEE()hIIReI
I TOENjH 6 I RT ceh @Hulpdg)NTE j§ mi K 10 &(ihe@inl Ea@irip)B © E f
I
[

C.

ERON|IITEEENON I k n E Bk Emmhmmw & 1 O 1T CJEONSI

KNFEOI KhENnNPhENEOFEIEK A BT A BN KOG | ] N
enj] I ONKRERHNREBET NK i sbeaiN 11 7O k8NGO NR HE] BR Rl
NJOT I ] NI 6] R@ @ihindEbE i & NEKENERINE L nl T
N K | D\agridispsh E OR T § T N hAiofopisS thalagBiBus F N &ikad K |
E&NeOnl knEIl fnredni T LAORET NET FT ] kN
& T E N K(Distrioutign)l H@& NG ®® I TEBENDE K IN K q]
Or k nEI (601Ie0te&lﬂbc@|tmﬁ K Ok RNT EET il KBE ENE I 1T F@rfengikid] NjT O
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Aiolopus thalasgkaisricius, 1{FJ0ras, 27
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http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Subfamily Oxyinae

Gesonula mun@atalker87(figure 35)
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Oxya japonfGaunbéd@24rigure 32)
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http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Oxya hy&ervilté83Figurés8, 34)
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http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Pseudoxya dimiWwisdkek871(Figuréd, 33)
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urn:lsid:Orthoptera.speciesfile.org:TaxonName:46981
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Apalacris varicWvai&er87(@-igures 29)
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urn:lsid:Orthoptera.speciesfile.org: TaxonName:57685
http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Subfamily Hemiacridinae
Hieroglyphus baFalorictds 9gFigures 2%
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http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Spathosternum prasin¥&alike87 1frigure 16)
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http://orthoptera.speciesfile.org/Common/basic/Taxa.aspx?TaxonNamelD=1.
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Subfamily Eyprepocnemidinae

Choroedocus violabéil@¥s93{§igure 4)
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Familiy Pyrgomorphidae
SubfamByrgomorphinae
Atractomorpha psitt@aeaBHadi84qFiguip
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Atractomorpha crenffabrictds 93igures 7, 25)
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Biology and Developrhgusoidispgdsocoptargposceliia®
in Northeast of Thailand

L Kn T NEUANE LT N\NIoBgq SNEhhikD KK O ION G A i NL
Saruta SitthichaBrakgbima KengkaRpaitiek Noochddagagsamorn Suthisut

Abstract

The psocldppscedisp Ps&cop@iriposcelidase serious insecofpsisteed
product insect. Survey on distributias offgeo@&ipostharvest storages in 16 pro
of Northeastern part of T@a#zodiht there were pscgfisosthastesigdhe
identification of psocids has never been dbhesintifdoabdhotbgy and mblogy
psocifgsOharacteristic of egg and atifé psdeidievelopme@attioregevity were
determined in this $tueycharacteristic of psocids was investigated by Sca
Microscof&EM Th® morphological identification of egg and ddptispsbsids
bostrychopBddonriEhe characteristic of this psocids was describegsoaiigs anc
was absent, had compoundayeatititaitenna 15 segments, broad femur of |
and subgenital plate with a T shaped sclerite. The deveipmple @tad tadeiveng
7712, 1834and 83 2Xdaysespectiveighgevity experiment, psocids developed
and unfed were significantly different to corpstEdReassivEnbwed that psoci
were fed with food had loAdex82 ofays while unfed Ipaddatgyevigs8i3a
days.

Keywo@ssbcids, stored product insect @astpHuitngyy,

fTenhjnt
6 I N kDiposcEljip Rddopti@oscelids® R T O J kjExLNTTI KGO | ¢
| PGTI NLnnekal GGOEBNNKECEINKKN K NT N h & | 400 NAF B T Al BALAr.
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FEknNnJT Néen] Ok NI BIREINNE @j6 0w M i Tk M IE K INGKHS JEIRIK 35 NEHR NE HE ol B
EKnEST 1+ O/ . 7..

[Postharvedtria@ogy Research and Development Group, Postharvest and Processing Research and D
Department of Agtisahgiek 10900
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FigureElgg shape of gécid
Apiece of wheat grain and sticky on egg surface
Boval shape of egg
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FigureEyyg shape and sculpture jod geriss
ALiposcelis paetaB Liposcdirsinnea
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CLiposcelis paetaDLiposcal@mrodefiss U*2(0D2nt a

FigureExternal egg morphology and smooth®tijan@puscélis
Apsocid was from Udon thani province
B psocidas infesting in food from laboratory
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Figur@Morphological comparisonipdsttissith Northé@istsal view
Apsocid found in Mukdahan pra@ipsecid found in Udon thani province
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Figu@ntennal segméipestaimS; Scape, Redicel, Fiagell #8513
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Figutgntennalgosceljgwidi®econdarily annulated on flagellar segment

Figu@® Qegs biposc@isstrychaphi@mur 111 areoveag

Figu@® The morphological characteristic for iderntibosg@psirieshtghil
Asubgenital plate wstiapelscl&éeatral
Bbroad femuriodieg
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Figure PPosternurhipdscdiisstrychogudailu@®45

Figure The lateral pronotal lobelreveabidseta was length the same as o
setae on pronotal lobe
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Figu@bAntennal flagellum segipestdisstrychopiianellus wad on
flagellom&Bpasiconic sensijlapsidtrichai sensilla

Figu@6Antennal sensilla detail of{edicelsayment8oBB bristles,
SC obaetal sensilla

Figu@™outhpart ifosceljm rodike larciniae str@ctove
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Table llife cycld_gfoscelis bostrycepitmed in laboratory ambient condition

Stagend reproductive Developmental@ag@neantSD
L, bostrychophila
Egg A2
Nymph 1634
Adult 8432
Total duration of egg to ac 3341.2
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Table Rongevityipbscélsstrychopdudalt fed with food and unfed

Longevitydfostrychophil N Mean SD t P
Fed 130 948 3216
Unfed 115 66/7 365 621 000

P<0.05
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] KNLNTT NijNi 8 ELNKenN@IkEEl E
Melanagromyza Zejaetn€El T Ar | 6T k DI E
Efficacy of Insecticides for Controlling Bean Fly

Melanagromyza Zejaetner in Soybean

L NK N E¥DG)GNNTEMK K GRG0 Bl k § KT KK J KL
Sirikanya KhurSusbtada SupgdBusiohai Phetthathmaros

Abstract

Soybe@tycine niay Merrill is a nutritious seed plant. Can be used in mar
a plant grown in agriculture systems to increase soil fertility and redug® the sj
MelanagromyzaZatjamer is important insect pests of sdyleeimsqitioides listed
for controlling bean fly in the starssatcaplfest Control Gradebaopfi@onil
an@hlorpyrifos. These, insecticides have been in use many years and rai
effectiveness, safety amcheamtalr impacts. This paper describes field trials to
insecticides which are effective arthhaesidhalrtokieitexperiment was conduct
_rOrfcOd _pkcpUgOdgc | b* OQ@cdmhea@adBPra r
Phutthabat District, Saraburi Provindelhyd@i#i.JAneandomized complete |
experimental design was employed with 7 treatments and 4 replications.
abamectin 1.8% EC at the rate of 40 ml per 2@iecsiobearrae 1.92% EC al
rate 20 ml per 20 liters of water, dichlorvos 50% EC at the rate 40 ml per 20 lit
50% EC at the rate 40 ml per 20 liters of water, fipronil 5% SC rate 20 ml |
triazophos 408t t6€ rate of 50 ml per 20 liters of water and the untreated. In
sprayed every 7 days with a motorized knapsack high pressure sprayer. Tl
consistent reShksmost effective treatments for bean fly coatefiprcoybéarsC
at the rate of 20 ml per 20 liters of water, triazophos 50% EC at the rate of 5(
and profenofos 50% EC at the rate of 40 ml per 20 liters of water with the cos
60.80 baht per timegspastively

Keywordsean fly, soybean, insecticides

EknnIJEAGOKNLATIT I NT ] NEXmBEITINEA]7T.A.RT NENKIF NKA E €
+@ntomology and Zoology Group, Plant Protection Research and Development Officé, Départment of
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Table Comparison of damaged plants by bean flies in soybea@pplickffiemnt ir
at Banmoh District, Saraburi Pravivoces O@dber

Treatment

1. abamectin 1.8%

2. emamectin ben:
1.92% EC

3. dichlorvos 50%

4. profenofos 50%

5fipronil 5% SC

6. triazophos 40%

7. untreated

Rate of Damaged plandt (%)

applicatic _ Atfter appi(tiays)  After appi@lays) After appd @ays)

(g, mi2¢ Baefor‘ 3 5 7 3 5 7 3 5 7

of water 2PP-
40  33.75¢ 25.0C 23.7E 26.25 27.5C 30.00¢ 22.50¢ 27.5C 22.50 35.00!
20 30.00¢ 25.0C 17.5C 26.2E 31.25 40.00 30.00 28.7% 36.25/ 32.50
40  35.00¢ 23.75 22.5C 27.5C 31.25 31.25¢ 22.50¢ 23.7E 28.75¢ 30.00!
40  40.00/ 27.5C 25.0C 27.5C 32.5C 32.50¢ 26.25¢ 21.0C 22.50 30.00!
20 42.50/ 17.5C 16.2E 26.25 25.0C 27.50 18.75 20.0C 23.75¢ 15.00
50 21.25 25.0C 27.5C 23.75 30.0C 27.50 22.50 25.0C 16.25 25.00¢

41.25/ 48.75 55.0C 57.5C 63.75 66.24 57.50 52.5C 61.25 71.25

C.V. (%)

314 26.0 28.0 282 164 195 240 248 2/0 264

R.E. (%)

33.75¢ 25.0C 23.7€ 26.2E 27.5C 30.00¢ 22.50¢ 27.5C 22.50 35.00|

¥1n a column, means followed by a common letter diftereitsagnifec 5btevel by DMRT

Table omparison of damaged length by bean flies in soybeans in different ir
at Banmoh District, Saraburi Pro¥ivoes Q@02

Rate of Damaged length (cm)

Treatment applicatic Before After appi(@lays) After appd@lays) After app? (Bays)
Qmit - 3 5 7 3 5 7 3 5 7
ofwater) pp-

1. abamectin 1.8% 40 1.90 1.76¢ 1.04¢ 1.51¢ 1.64¢ 1.37¢ 1.12z 1.90¢: 1.61ls 2.42b
2'&“52??"20“ 20 191 1.77: 0.93 1.67: 1.96: 2.382 2.682 2.632 2.64b 1.96b
3. dichlorvos 50% ' 40 2.13 1.70¢ 1.00¢ 1.68¢ 1.97¢ 1.79¢ 1.44s 1.66¢ 1.95a 2.10b
4. profenofos 50% 40 2.03 1.54: 1.16¢ 1.71¢ 1.96¢ 1.84c 1.68s 1.64:¢ 1.568 1.96b
5. fipronil 5% SC 20 2.00 1.26¢ 0.75: 1.27¢ 1.38: 1.208 0.96s8 1.46: 1.428 0.70s
6. triazophos 40% 50 120 1.80¢ 1.23¢ 1.36¢ 1.77¢ 1.52e 1.61s 1.88: 1.10z 1.49a
7. untreated - 1.78 3.28f 4.18t 4.38t 2.99t 4.76b 2.99h 3.18t 3.28c 3.98c
C.V. (%) 309 223 30.6 230 21.7 38.1 273 36.1 29.7 32.1
R.E. (%) - - - - 411 912 70.6 786 80.5 805

¥1n a column, means followed by a common letter are not significantly different at the 5% level by DMRT

rr

O] kERH ki EN MM 10T TR K G 28-8@EahIBE kN i1 O& J NT n T |
Enlt NEMNIKT h k NT 6§ Ed Gue. @mijesN N-Tkad ot GIRTIT g
KFE]T nk9BGKkNNY DI KQeedDnineéeli NI OT ET nNE
| Anialysi® of Variance
[ k B BKKIERIB® ki B @3 4 KK JO NN ] B KIGARI®@ NE B E
61 Nr J éndR, T 0538 @ N KU R 3A0OT NI knhn i Oceld



70

e s —

I NKLNKER™ @Gk K[ @l NORFE] N

ENKIIhikINT &3 eoEGIkar roj8 DOk @D AT D306 ] I KQd (¢
el NJJ NI KI ] &% 8,0480Ga GIOON 67J. T84 G TnNNIEI it
I NELT NT NEhnjif EKKII NIjpimeldgh nT i NN] 6 Gk iir

'« B BKKEERIE® R 0B O 1 n Tfigronil 390501876 HME% ER E N K r
I nkINT BT &J kBER knH 50GKgNT. ]ea01061, - 3K3ApGEKRN d 00O T
TAjLnénGI NELT NT N E dichl&wsGIG MBET 5l 0b JEANIKAT T nl
éjKEi 6 GaaNND®BET 8r OOk NO1 6, fiprdrd BYHCHI @S

azophos 40B6EE@ | NJ | NO.gdR@®Gk NNo Gk KOf NJknh
I

jh A LnénGI NELTNTNEAYT EKKJI NT Aneeinin

I k B KKERBE® ki ® @3 H KK JO N\ il BINrKIHAR®@ Ng Bl e
O Gk D O0 2 @Bk, MR/ Q6 |116KOT]6 GRT T aOT NJ k n h |
EKKJI NT A cednliniltONKEGmit 5% ENANG kN @ Mijr 8 0 |
El e HNT ArT nEEKKJI N1On,([BHdIN{)r] B D& IGOE NN 4
Ei nNOk NOT ET nNEF] nBEJ ET h pLNén'T,Eﬁf
O6GITNOIT KOT NIJknhAT

[ k B ﬂ(ﬁ@ié@l’h@@' [ n Tipfod% 5@, NaadphoOhKaaond I
50% ECT ENKING BT @J koEGumard@d N e 1 KAapIGRT T Q¢

~

Ok NOT ET nNEF] nNEJAT nj L anearmdstin ydaiiemes ECN E
Gnr E1 TTENKIT OIS &H B5]e 0NN GRIGIK GATLN J 618
I Nip¢oDil 5% SC, trigdsshEBxpieienofos S0LTEE | NJJ NI K7 F ©k
Ok NO. , 41 OoasjTENionIN &kON ONIEKTnrhNE I n NEJ i |
KF]TnkNjoGknrj O1,0306GITNsJIT K

I k B BKKBRE © h © D O KIIDI dysidatid SO triad diph OB @ONET
profenofos 5006EE N KIT Tn Ik INQ B #oE840@5]8@I N D], 5 WD 0 |
TNIknhAT OOKNDNH @11 DK MIOKD BOIOKNNT DKOD R
FT NNEJAT AT Lnén GT NBELITHNTON EEGORSH, kel NG ke
O |6IGKRA] T GqQOOK N1 ¥ é1 NJJ NI KFT TnkNjoGknar]j

[ K E\ m«'&aénééal’ﬁ@@ol' A Tpr@fenbﬁﬁ% RO R KOKIABRRONETI 13 T 1
. /5ooKNo.,04OOG|TNojTKOTNjK@mmEDﬁ
I nkINF BT &J koEG kAl rojeNINg ,ed 0 g Ji F Ko GRIT 1T Q|C

w=y(






