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Abstract

Sanitary and Phytosanitary Measures (SPS) of imported countries and insecticide
resistance in cotton thrips is the important obstacle in Dendrobium production. Integrated
pest management on Dendrobium was therefore conducted using counting pest number
and rating disease severity at the farmer’s farm in Nonthaburi Province during June 2014
- January 2015. These methods were compared with the farmer’s practice or farm plot. The
objective of this research was aimed to acquire the systematic model for pest reduction in
Dendrobium orchard. The results revealed that the values of field and net income of IPM
plots were 74,204.65 and 70,766.00 Bath/rai, respectively. They were found to be 14.66%
and 80.34 % higher than those from farm plot respectively. The cost of pest control was
211.12% lower than that of the farm plot The benecial cost ratio (BC) of IPM plot was 21.57

greater than the farmer’s practice of 891

Key words: integrated pest management (IPM), Dendrobium orchid, pest monitoring
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wag IPM wunszdeninniimieasia dau
LURULNBAINT WURTBAZTININNTINTTE

=
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Fusiunstdeviumdnlagisnisnause
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NAWNNR (Table 3)
nalduarfiu n1sUsziudng
n&wldfuuunsaatusiuan Taud sl
tandeldl vupunsyy] vesmnuazmndng
nanwld launuifipy uazUszfiunuguusy
yavlsrmonyaaily Tsadinass uazlsnt
WdDy 31NN19§NE15I9YBRDN UIBAY
n&wldl 40 Yaman, fu/ls Wnawiy 822
w#/13 (9.10-10.19 w1#) Feausiasaly
nsUszfiutuey fusnuniinyp s Angfivd
wuluudavluusazgania wazinuweam
FIUIYNIIRTINUARFAYVBIRUSZIEU UK
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wee wavl laune TsAnangnadiy Yszney
fugufRoumaanstifiinueaautngns
nyraduingiisAauinogy Juviildszey
nalunsdszfiursuinesinga Fenlu
wayHTnueinAngiunn gUszliudng
RufiinueuazAnudingtioy Tanudndu
FaslFnalunmsuszifiuannnitt uazenad
ATUARIARRDUYDINANISUTE ARy &
2. USnuAnga95uEIm
MouUns IPM LAY LNBATNT WU
woyuABgsIIHe Afpveiiafey Tnauday
IPM  Suwsyy 302 57 annnuUauinumnsng
Fowu 185 F31 MRDANITNIAFBU (Table 1)
9191#093aINTTIUIUAT YYD INITH LA
UauiumanAnsiviioaniudacinensng
3. ¥l Swe I uazdnuAtolunns

Tiasllouiurhindngiiy
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wlay IPM HUSuno/TmuiudAngiy
\AusziuiAsugialivsuass finswuais
e 21 ASy IneviluensewinAnsiefinud
dononuaziy uarldaisdiunavuaz(sni
izﬁummLﬂuﬁwiuﬂﬁjuﬁw%waLLﬁﬁ (1b) 1
yiin Awlunas (2) 1 ¥in uaziwiioy (3)
2 o (Table 4, 5) HFuyuNsUpyiuman
Angiy Wee 3,438.65 U Wayndiuuay
\NWRINT Buwuas 33 Ase waeldmsenuay
wazlanfsziuauduivlunguiiviisuse
(1b) 4 ¥im WwUIuna1y (2) 1 ¥HR wae
fwiay (3) 3 ¥fin Asuunsloyiuman
Angiey 7,259.74 U (Table 7) w3auuag
IPM Hsiuunmiswuansidaeniiuuaginemnsng
211.12 Wasdus

WaRiasanusuanisldasdaeiu
MARARgAY (Table 6) wWud1 wlay IPM
nsliastouiuidndmgivdiey 408 &ns,
Alansu/[5 Tnefivsuimnisldansdoeiu
mdmlspfivanniign  2.04 s, Alansu/ls
Tp9RNIIAD 8152105 uazasRuNRy  1.04
way 034 Ams, Alansu/ls muasu dogn
andinislfmeaiianiswuaisdugn (spot
treatment) [WN5UpsrARlsuROiEY Bewu
aefvsnumdsly waransgnlsiduans
winduiamey Trnusududoowubilausils
whuWies Usenaurusunanefluwae IPM
fafuanysnl vuiudy n19uuas AT
Usednsamlunistioyiumanseiiniiy
Ffuspetiouiidanostunas Biunudieg
Wunaesnwelfiy senRdasiurulginng
ldaasueesinideimuinisesnufiy

(2554) Lﬁaiﬁazam&ﬁﬂizmﬂmaum;u
vsnnmavlufilsunodisuedey azdudle
wumsszuaduusnnddntuin wazsdiu
matleuiuagreiivingd neuilsunsdivuay
wnssrunluiuday Fudunstieeiurmdnd
TUSERNTNINURLRRAUUNITHURT FINE
WHlEulay 1PM (Ha1sgnlsidoy duuda
nwrans Afinmsiastoviumdalsafiagy
o 1429 &ns, Alansu/ls snfigaludum
a1stlauiumdnAngfioionun osain
INEATNTHURITIIUAITIINITANURIT TDIRY
W1 An 819guNaunazsIRiles 292 uas
1.04 8ms, Alansu/ls mussu s1muUay
mnersng Jnsliaisteoiuidndmgieyn
Usvwny 1825 ams, Alandu/ls Tauuay
IPM  @131508nUsuiunisidaisdauiu
ManAbgialsts 77.65 Wasdusd senndag
fugiunnasenisteeiumInmngnauld
WuUNENNRIBYTEAiLazAME (2549) uaz
viRnAuRzAMy (2553) Buiumswuudisy
Tendulaunndaun1sUaeAumInAng
n&e [T UUURRINNETUYBNYATNIAUNEI Y
FuuauufURmMWIBINYAINS ELNS0aRNS
Tanstpoiurandngivlsinnty 5035 way
76.04 WosBus mussu
4. USUUATITIPINANTR

ulay IPM HUSHUNRKNEATINYNINGA
75924 JaRon 1NNINRKERLLUROINYASNT
Fuflawiu 66,171 daman Wiasnnni1 12.85
wWesiud Traulay IPM Sdnsduwastanan
nfulfiinsngias [de1n wazldnain
wnnhananluuasnyRIng (Figure 1) oy
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T waNananndelduiazinsnRsuuUaY
ARDALIRININIIAIARIA WEIDUILIAIUI0Y
Selsnuihulay IPM S5eldsmanuanan
7420465 um snniTelFuUsainERTnIdy
1% 64,714.75 v %38 wInndn 14.66
\WosLEus (Table 7)

5. AARIUAUNUNIADUUNY

\Wasansuyunistiouiuimdndmngiy
Houndiudaoinensng uwazlduSuiuuay
Aunmeenandnnaeld (ldinsngiad
wazlde17) NN uUaonunsng Suna
dnsufwUNaRaUWINYDILURY IPM guily
2157 wihrensaenu 1 by Taedimilsans
70,766.00 UM WNnIuUaginensIng Bodl
dnsufwURanaUWIWREY 823 WS
agnu 1wy uaglimlsansiiey 56,854.75
UM (Table 7)
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sy lunisdyeenndeldfanan andaym
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Uaoriuidndmgilsiogodoy 20 wWasdusd
Feilunmuidaninunsnsirluly Wi
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woapnn TspfisuasTufiv) uwazAngsssuw
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819MARARgAY WanFnuazs1AINAI8ld
FUUNISNER SEninowaemaRaunIsuIng
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vm/ls muasu snnniulseiufuRER
Busvinynang Bullyarinandnuazmils
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muasu Inpudas IPM 8ol§i8n1suszdiu
WUURTIANUARSAY Laen19UsiiunIng
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Wew 3.438.65 U FudpeniulasiufuR
muIsMsvBanERns Bulifuunistdaiu
MARARgRvgonIwiiy 7,25974 um vl
Snduduunanouunuulay IPM guily
21.57 wivenisaunu 1 Wiy Bufuni
waAUURRINIEN1uR9neRInT Budl
Sas AW UNIRBUUWAYY 892 WihkBans
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Wi FovaAuiinweauIuIygelunis
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SUNIFBRMUINITDITNYINY. 2554, 1BNEIS
FIMs By MadansAngnauld
Wan1sduaan. §uNIuWmUINIg
DISNUINY NFUIHINFNEAT. 59 .

FAO. 1968. Report of the second session of
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integrated pest control. PL/1968/M/
3. Rome, 19-24 Sept. 1968. 129 p.
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Table 1 Number of orchid pests over the threshold level and natural enemies in an IPM

plot and a farm plot in Nonthaburi, June 2014-January 2015

Pests PM Y Farm ¥

e Insect pest/mite/snail-slug

- thrips 3 1
- blossom midge 0 2
- common cutworm 0 0
- false spider mite 4 0
- snail/slug 0 0
e Plant Disease
- ower rusty spot 11 17
- black anther 0 0
- yellow leaf spot 0 0
e Natural enemy : spider 302 185

Y Total of pest detection = 51 times

Table 2 Species and density of weeds in an IPM plot and a farm plot in Nonthaburi,
June 2014-January 2015

IPM Farm
Weed/m*>  Density (%)  Weed/m’ Density (%)

Species

Narrowleaf weed
Digitaria cilliaris (Retz.)Koel. 119 54.34 147 4820
Broadleaf weed

Peperomia pellucida (L.)Humb;

Bonpl & Kunth 62 2831 11 361
Emilia sonchifolia (L.) DC.ex Wight 3 137 0 0.00
Oxalis corniculata L. 12 548 0 0.00
Euphorbiaceae thymifolia L. 7 320 1 033
Hemigraphis alternate (Burm.f.)

Anderson. 11 5.02 146 4787
Fern

Nephrolepis cordifolia Presl 5 278 0 0.00

Total 219 100.00 305 100.00
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Table 3 Weed density and control in an IPM and a farm plot in Nonthaburi, June 2014-
January 2015

Weed/m®
Month IPM Farm Control
July 2014 65 102 -
August 2014 50 69 Hand weeding
September 2014 44 99 Hand weeding
October 2014 0 0 -
November 2014 0 0 -
December 2014 0 0 -
January 2015 60 35 -

Table 4 Pesticides and number of applications in an IPM and a farm plot in Nonthaburi,
June 2014-January 2015

IPM plot Farm plot

No. of No. of

Pesticides Pesticides
Appl.

- spinetoram’ 1 - spinetoram’+ mancozeb"

>
o=
=

—_

- spinotoram’+ emamectin benzoate™ - chlorpyrifos'™+ macozeb"

- spinotoram’+ mancozeb" - pronil® + mancozeb"

- imidacloprid’+ mancozeb"

1
1

- mancozeb" 8 - abamectin® + mancozeb"
- pyridaben3 9
1

- amitraz’ - carbendazim"+ mancozeb"

- carbendazim+ prochloraz’

- chlorotaronil“+ prochloraz’

- pronil "+mancozeb"+ prochloraz’

- pyridaben’+ chlorotharonil"

- pyridaben’+ carbendazim"+captan"

- imidacloprid*+ mancozeb"+ Prochloraz’
- chlorpyrifos'"+ macozeb"+ Prochloraz’
- spinetoram’+ carbendazim"+ Prochloraz’
- carbendazim"

- captan”

N W R, P P NP NP P P WD WD

- mancozeb"
Total 21 Total

w
(e8]

la = Extremely hazardous, 1b = Highly hazardous,
2 = Moderately hazardous, 3 = Slightly hazardous
U = Unlikely to present acute hazard in normal use (WHO, 2004)

non-reg. = non registration pesticide
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Table 5 Class of pesticides used in an IPM and a farm plot in Nonthaburi, June 2014-
January 2015

Class IPM plot Farm plot
Highly hazardous (Ib) 1 4
Moderately hazardous (II) 1 1
Slightly hazardous (III) 2 3
Unlikely to present acute hazard in normal use (U) 1 4

Table 6 Amount of pesticides uesed between an IPM and a farm plot in Nonthaburi,
June 2014-January 2015

Pesticide (kg./rai) IPM plot Farm plot
Insecticide 0.34 292
Acaricide 1.04 1.04
Molluscicide - -
Fungicide 2.70 14.29
Total 4.08 18.25

Pesticide decrease (%) 77.65
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Table 7 Comparison of the benefit-cost analysis between an IPM and a farm plot in

Nonthaburi, June 2014-January 2015

Data (Baht/rai) IPM plot Farm Increaseol decrease
plot (%)
Cost of pest control (C) 3,438.65 7,259.74 -211.12
Insecticide 1,010.40 1,904.00 -88.44
Acaricide 890.75 392.00 +227.23
Fungicide 662.50 2,439.77 -368.26
Application labour 875.00 2,068.00 -236.34
Herbicide 301.83 301.83 -
Detergent - 154.17 -100.00
Value of yield (B) 74,204.65 64,714.75 +14.66
Net income 70,766.00 56,854.75 +80.34
Benet - Cost Ratio (BC) 2157 :1 891:1 +242.35

No. of florescence

BIPM mFarm

80000 -
70000 -
60000 -
50000 .
40000
30000 .
20000 |
10000 |
0

extra I [-11 Local grade Total

Figure 1 Comparison between grade and yield of Dendrobium production from an IPM
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wnagIuNalsl; Bactrocera dorsaris Hendel Tuufsiunsuaznmistiauiunianm
Study on Fruit Flies; Bactrocera dorsaris Hendel

in Dragon Fruit and Their Control

Agm gnensuel’  awws Jouilleg  fyandl ASAwY Anen UsanpsusY
Sarute Sudhi-Aromna” Wanaporn Wongnikong” Sanyanee Srikacha"

and Wipada Prodkornburi”

Abstract

The study on species population density and seasonal abundance of fruit flies in
dragon fruit orchards by using the Steiner’s traps with methyl eugenol at the rates of 8 traps/
rai was carried out at the farmers’ farms in Amphoe Makham and Amphoe Pong Nam Ron,
Chanthaburi Province for 2 cropping seasons during October 2011 to September 2013. There
were 5 species of fruit flies found in 2011 namely, Bactrocera dorsalis, Bactrocera correcta,
Bactrocera cucurbitae, Bactrocera umbrosa and Bactrocera tau. In 2012 cropping season, four
more species of fruit flies were encountered and identified to be B. dorsalis, B. correcta, B.
cucurbitae and B. Umbrosa. It was found that B. dorsalis was the most dominant species in
dragon fruit orchard in 2011 and 2012 at the percentages of 99.72% and 99.63%, respectively

and it was also verified to be the only fruit fly species infesting the dragon fruits.

Fruit bagging of dragon fruits to protect them from insect pests was investigated in
the farmers’ farm during October 2011 to September 2013. There were a series of experiments
aimed to identify the most proper bagging materials and bagging times. The results on fruit
bagging materials showed that all the bagging materials tested, namely, plastic, plastic bag
with chlorpyrifos 1%, synthetic cloth, commercial fruit bag Choon Fong®, brown paper and
nylon gave a hundred percent efciency in protecting fruits from insect pests whereas the
control treatment had 24.57% damage from fruit flies. This study also showed the side effects
of fruit bagging on quality aspects of the fruit such as color of fruit peel, fruit size and weight.

No signicant differences among the treatments were found. The investigation on fruit bagging

Y nguudmadngiiy duindTeimnnnsenineiiy nsudninsinens anans ngemmne 10900
Y Pest Management Research Group, Plant Protection Research and Development Office, Department of

Agriculture, Chatuchak, Bangkok 10900
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times revealed that bagging fruits with or without chemical applications 14 days after fruit

setting gave dragon fruit 100% protection from insect pests.

Key words: dragon fruit, fruit fly, plant protection, fruit bagging
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Table 1 Number of fruit flies species caught by Steiner’s traps with methyl eugenol
in dragon fruit orchards, Amphoe Makham and Phong Nam Ron, Chanthaburi during
February - August 2012

b Number of fruit flies/ 8 traps/rai

ate B. dorsalis | B. correcta | B. cucurbitae | B. umbrosa B. tau
Amphoe Makham

29 Feb 12 1,268 1 0 0 0
13 Mar 12 1,356 2 0 0 0
27 Mar 12 1,782 0 0 0 0
18 Apr 12 3,630 9 0 0 0
18 May 12 3,631 0 2 28 0
6 Jun 12 6,351 0 5 15 0
26 Jun 12 2,656 1 0 5 0
Amphoe Pong Nam Ron

26 Jun 12 2428 0 2 1
14 Jul 12 1,997 2 0 0 0
27 Aug 12 1,496 0 0 0 0
Total 26,595 16 7 50 1
Percentage 99.72 0.06 0.03 0.19 0.00

Table 2 Number of fruit flies species caught by Steiner’s traps with methyl eugenol
in dragon fruit orchards, Amphoe Pong Nam Ron, Chanthaburi during May - July 2013

Number of fruit flies/8 traps/rai
Date B. dorsalis B. correcta B. cucurbitae B. umbrosa
29 May 13 3,252 7 0 2
26 Jun 13 2,799 9 0 2
14 Jul 13 2,048 20 2 2
27 Aug 13 3,841 0 0 0
Total 11,940 36 2 6
Percentage 99.63 0.30 0.02 0.05
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Table 3 Efficacy of fruit bagging with different materials in protecting dragon fruit from
fruit fly infestation, Chanthaburi, April - June 2013

Treatments Damage by fruit flies (%)
1. plastic bag 0
2. plastic bag with chlorpyrifos 1% 0
3. synthetic cloth bag 0
4. commercial fruit bag “Choon Fong®” 0
5. brown paper bag 0
6. nylon bag 0
7. control 2457

Y not subjected to statistical analysis

Table 4 Effect of fruit bagging materials on size (circumference) of dragon fruits,

Chanthaburi, April - June 2013

Treatments Circumference of fruit (cm)

1. plastic bag 26.88
2. plastic bag with chlorpyrifos 1% 27.34
3. synthetic cloth bag 27.36
4. commercial fruit bag “Choon Fong®” 26.98
5. brown paper bag 27.64
6. nylon bag 2753
7. control 27.65
F-test ns

CV (%) 34

Table 5 Effect of fruit bagging materials on weight of dragon fruits, Chanthaburi,

April - June 2013

Treatments Fruit weight (grams)

1. plastic bag 466.67
2. plastic bag with chlorpyrifos 1% 493.33
3. synthetic cloth bag 485.00
4. commercial fruit bag “Choon Fong®” 454.67
5. brown paper bag 489.33
6. nylon bag 487.22
7. control 500.00
F-test ns

% 5.1




ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 34 No. 1, January - June 2016

Table 6 Effect of fruit bagging materials on color of dragon fruits, Chanthaburi, April

- June 2013
Treatments peel color
1. plastic bag 58A-64B
2. plastic bag with chlorpyrifos 1% 58A-64A
3. synthetic cloth bag 58A-64B
4. commercial fruit bag “Choon Fong®” 58A-64A
5. brown paper bag 58A-64B
6. nylon bag 58A-64B
7. control 58A-63A

YBy color chart of the Royal Horticultural Society, London and Flower Council of Holland.

Table 7 Damage to dragon fruit by fruit flies under different protection measures, Amphoe

Pong Nam Ron, Chanthaburi, April - June 2013

Damaged to dragon

Treatments fruit by fruit flies(%)Y
1. Fruit bagging at 14 days after fruit setting 0 a
2. Insecticide control + Fruit bagging at 14 days after fruit setting 0 a
3. Fruit bagging at 21 days after fruit setting 517 a
4. Insecticide control + Fruit bagging at 21 days after fruit setting 500 a
5. Insecticide control every 7 days 6.67 a
6. Control 36.67 b
CV (%) 56.05

Y'In column, mean followed by the common letter is not significantly different at the level
of 95% by DMRT
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Figure 1 Bactrocera dorsalis laying Figure 2 Exit holes of fruit flies from a

eggs in dragon fruit damaged dragon fruit

Figure 3 Steiner trap with methyl eugenol Figure 4 Fruit bagging on dragon fruits
and insecticide placed in dragon

fruit orchard
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Efficacy Testing of Various Insecticides to Substitute Watch List Insecticides
for Controlling Mango Insect Pests
Wi wawnwY  wovdenf YayTant 83myan yudes? ganoaw §935Y
8598y yaTIusaY war 3IN wansY
Nalina Promkesa® Pruetthichat Punyawattoe? Sirikanya Khunwiset”

Supangkana Thirawut” Sunchai Petthammaros” and Sirivipa Pholtree?

Abstract

Efficacy test of various insecticides to substitute watch list insecticides for controlling
chilli thrips; Scirtrotrips dorsalis Hood (Thysanoptera: Thripidae) was conducted in 3 trials
at the farmer’s mango orchards in Amphoe Mueang and Si prachan , Suphan Buri Province
during July 2014 - August 2015. The experiment was designed in RCB with 5 treatments and
4 replications. The treatments were as follow: the applications of spinetoram 12% SC at the rate
of 10 ml/20 1 water, imidacloprid 70% WG 6 g/20 1 water, emamectin benzoate 1.92% EC 15
ml/20 1 water, pronil 5% SC 30 ml/20 | water and the untreated control. The results indicated
that spinetoram 12% SC at the rate of 10 ml/20 1 water was the most effective for controlling
chilli thrips at the cost of 520 Bath/tree/time. The applications of emamectin benzoate 1.92%
EC at the rate of 15 ml/20 1 water, pronil 5% SC 30 ml/ 20 1 and imidacloprid 70% WG
6 g/ 20 1 water were found to be moderately effective against chilli thrips at the cost of 6.60,
225 and 2.70 Bath/tree/time, respectively. There was no negative side effect (phytotoxictity)

encountered in all insecticides used on mango inflorescences.

Key words: watch list insecticides, chilli thrips; Scirtrotrips dorsalis Hood, mango orchards

v a o

1/ ngufiguardniine §InITeWmwINITeITheRy NABINISINERT IRINT NF9WT 10900
2/ Entomology and Zoology Research Group, Plant Protection Research and Development Office. Department of

Agriculture, Chatuchak, Bangkok 10900
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gnuazvnPaliidis andgnsonaringue
FunslEanstosiumdndngiiy[fidiudy
ANNFAYIUNSFTINNARDY WBYN&S
YaofuridnuuasiiussindnmuazUaondy
nauwnuastauiumdnusaviigniuldluiy
yiiapinge Waodunudaniiuinensnsly
n1sUSuasuainnisldansfigniing un
Wuni1sTdarstdoudunidnuuayadl
Use@ndnmuazUsandy Sniedoidunisan
UStnmuansfisnnAolunandnuazridunis
whlvdgmastlesiumdndmngiisanioly
wrilgdyoanuaslnylddnn1enilysiiey

wananAnIengueIne [Hidodiuiolgm

AU IUNIUADE192 14U A (Insecticide
resistance) A9gmuNn Wodinsldasdn
uwuReAtinalnnsyhany (Mode of action)
TunguiFeiusthesiadioy foduanssnuuae
fumaseulunimaasviiuanainazsiav
Jus1sifiusedndninudy (I9Inuag
ANE,2549 Wy 2550; NTNIYINITINWYAST,
2553; Seal et al., 2006; Dakshina et al., 2010;
Sarkar et al, 2015) Sofpiduasfiinaln
AN aEAunnEIsAY SIiifese
foldongu Wasusaduuszyns iy
MSUFINIANUAUNIUYBYLNAY (Insecticide
resistance management) RIHHUINIINIFAR
ngugIemIunalnn1sd1viaIusy IRAC
(Insecticide Resistance Action Committee)
(IRAC, 2015) wialulfwdslWas1oniny
FUNIUBEIITIAGIABE TR LA INGNFI e
poARuFTlFaInnaaapsiiazi gy
msUsulguenansmuuzihnsliasiaeiu
MAIRARTAY TRYILONIITLHYUNWILONNTT
w5 wazdienaanw3iiuinyneng
Nendovuaziiiaulasall

e3¢

€ S
E;‘UﬂﬁﬂlLL&%?ﬁﬂ'ﬁ
TILHUNITNARDILUYU RCB 37117

= o

5 N99475 4 91 (Funzdlg 4 Au/H)Bul

1. "WUA5 spinetoram12% SC (5)*
8991 10 faFFnT/Ah 20 Ams

2. WU&1S imidacloprid70% WG
(4A) 991 6 N3/30 20 Fn9

3. WU&19 emamectin benzoate 1.92%
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EC (6) 891 15 faddns/v 20 &ns

4. WU fipronil 5% SC (2B) &m37
30 fafdna/4 20 ng

5. lasiuastlogiuridnuuas

*madnnguanansnalnmsdhnany
(Mode of action) 89 IRAC (Insecticide
Resistance Action Committee) (IRAC, 2015)

ANNIINARaUUSERNSnIwa198
uuasluu el gnugsiuiugihaonli@nei
Hozwedgn 4 x 4 LIRS YDULNBATNST 7
g1NoY way SINATUILIUA Junin
gwsaniys  Tnelifuusiieifinnugeedy
34 Ry UREHEURIUANENAIYDINTINY
@AY 32 BIRS ABWININTWLENTEIUN YA
n99333 vhmadhsianssruinvesmie iy
szuzaan lnpnansiatiumaswsiedsnie

' o o

fUTUAUIU 15 YBRBN/AY §INSUNISHSIA

9

1
LYK

TUHUILYINISIAEYBABNRIUULNUNTE AU
WwaaRndus v umasndseay
1NANYBABN YIINFTUUABUNUENT 1 T WAy
PAINUTEIT 3, 5 LAY 7 U uaziHungeiuy
[Fenfumnasefifnmswumssmdunsnuans
ALNUBIY AT DIHUANUF TNV UL T
ﬁuﬁm\j fivio Maruyama 54 MS 073D,
Maruyama Co,, Ltd., UszwAgUu snnu
tlg 25 A5 (Figure 1) Usgnaumuiinuuy
USussmus g (spray lance) AI1ME1 70
WURWAT TRRFIERKUIUNTIENE 9 EURY
Augnagsfineun 1.5 Jadwng (Figure 2)
manulFusesulunsnud 5 vd eelddn
WU 2 FR9/FU AIHUNSNABY 3 NTVIARDY

o 1%

waunRRaui 1 Ao narsUszausd Juuin

WIS TEUTIRBUNTNYIAN - BunIAu
2557 wlaunaapuil 2 fig1nadias FrTn
AWITONT TEWINFIBUIEIBY - WO¥NIA
2558 wazkURuwnaas 3 AenerEUseIus
JINTRENITUNYT TeUTIRDUNINYIAY -
fymmu 2558

Tufinduumnisld Tnwifoya
FULN AN IR SRR dlunsdl
A MIULNRIADUNUES [ AN N &5
FASIERAINULUTUSIUATINUS 1SR I8TT
Analysis of Variance §1313UuNRYABUNY
SSUANFAIUNIRTATIAT LA TN UUSUTIN
NRINUSISAI8TF Analysis of Covariance
ntuUssuifisuA@iufI835 DMRT
Jufine1n13iinfisuaoiiyfinyaingansan
WHAY (phytotoxicity) LLazﬁuﬁﬂﬁunuTu
M5 aN92 IRy

N&ﬂTi‘VIﬂNE]\‘]LLNZ%Q'I‘itﬁ

daunawuawud N s uwe
weshdudursuinugy (35-49 #3/9)
wFowuaTs Wiavuszifiunaaind s n
NRINWUFIINUIINTIUIFTANUT 19 TILUR Y
spinetoram12% SC 8751 10 Iadan5/11 20
ans Binalunmstlosfuidniingn sevassn
THuA n9959337ANUR192LNEY emamectin
benzoate 192% EC 8wa1 15 fafdna/1 20
amS @192uuay fipronil5% SC w31 30
fafans/u0 20 am9 wRza1TZIwNAY
imidacloprid70% WG 831 6 ¥/ 20
A65 FINEITU Fuied wUaunnaoslius
foPANDYNY (Table 1 - 3)
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N9ATITHANTENUYDIETAND I
FBRUNEI0 (phytotoxicity) WumnnIsuds
Aviug1sgunaslidelfiinninuduiv
(phytotoxicity) siafiuuzsiauhy 3 Mammasy

\WiaRasanusiuuluniswuaisen
WHRYWUIINITAURITEILNNY emamectin
benzoate 192% EC &n51 15 fiadans/1h 20
AnSHFMUNNINUENIFIER 6.60 UMN/FU 89
aunlfun n19WuEI92IusaY spinetoram
12% SC 8m51 10 faddns/ah 20 Ams M3
815274189 imidacloprid 70% WG 8m1 6
N5u/11 20 ART URENITNUAITEIUNAY
fipronil 5% SC &591 30 SadAnT/1 20 A

=~ Y

BoRFMUNIIWLRTS 520, 270 way 225 UW/
i puaFU (Table 4)
INNIMRaBYRIsATUsEAnsnnlu
natlosiurndnmasluwnin; Scirtothrips
dorsalis Hood wiauAnguzaily wuasen
WWRY spinetoram12% SC fiUsyandnnlu
mateuiudningn s1msdavanasyiln
fifuaaguuaveiinnidgailsisunistu
nzifpudialdlunadeoiumdnmislngn
(gwn, 2556) aseininagylungudl 5 ny
nsdnnguasmunalnnIsdwingly (Mode
of action) Y89 IRAC (Insecticide Resistance
Action Committee) (IRAC, 2015) lnzazaan
gnaAuszuuUseam  (Nerve action)
N9¢UIUNTTIsynaptic transmission Taanis
Dussidsunvuiinsyfundalusfiug
v ugasemieBatiunuiouled
acetylcholinesterase MIIUSLIUINTUAINTLUN
Uszam yldnsdenszuausvamidoold

acetylcholine \JusidunszuaUszamiinnig
datfioy nszuavszamazgnnazfunsiiiov
yhlfnsmans1endiloliainsoniun
gnnszan 2ouwsy JUwIR wazaIenIyly
6 - 24 Faluy (9w, 2556; Dripps et al,
2008) snszhusavsilatidnoylungs Spinosyns
AlFannsAunuasiuilFainnisminuey
un3dnflumunfitodn Saccharopoly
sporaspinosa aanguTiTUsEANBEN MDY
fdpvuanludn vusuiidsvdniug uaz
mavlW (ww, 2556; Sparks et al, 2008)
annsfiduasngulmiSehiiuseangnm
Tunstlaeriumdngeniiaiseuuaedudivl
wmnapy Snviodulaifidayanuium e
asguuacuiinffdnowsoly (gn51m0,
2555 UardNIIATUREATIINGTY, 2558)
UBNIINTINMTARDINUTIEIT2 WU ROT
Uszdndninssvavuiliunarsdiuuay
emamectin benzoate 1.92% EC mﬁﬁ%’magﬁu
ngudl 6 (IRAC, 2015) Inwavoangniu
SrUUUIEAIMUATNISYIY NN iLile
(Nerve and muscle action) luipgingsesing
synaptic transmission §19 Lﬂﬁiuﬂajuﬁlﬂumi
Tunguwsy Avermectins w8z Milbemycins
Fon1sAunuansRsilianmvsnueaede
adunadlufule Streptomyces avermitilis
(W, 2556; Ishaaya et al, 2002) 8157513
Fungidouliun abamectin, emamectin
benzoate k8¢ milbemectin 2 ¥HRAWINH
Fmnheludszmalneuds 31 milbemectin
Selaifimatunezidon sanguiliivssinsam
MdnmAslW wuoulFauliasieg uazngy
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A9 (G, 2556) snsufinidudnansfilssu
nstunedeudaifluniatiosfumdnmas
Tnluszzialiwiuand dnholsifisneeu
BauAnHWYBY WY WADR19E uaY
yinfuiuE e e uuasivaoein
TudnauuzsAe spinetoram12% SC &7
10 findam5/47 20 §M9 WAT emamectin
benzoate 1.92% EC 8m51 15 G888n5/11 20
ans Junviivaz@ndnmgelunsteeiuidn
waelW eazrvainasdusaiivianlily
nManmanusn 2 ¥fin [Fun 8152768
imidacloprid 70% WG Buiussivnaglu
naui 4 (IRAC, 2015) sslunguilazoangwd
AUSLUUUSEEM nerve action) MBIy
J¥INY synaptic transmission Fuazfigrand
Tun1sidenszusaUseandnudnnily
acetylcholine wag1slunguiiazlailusuniu
n9viuuuesLdules acetylcholinesterase
Tnemsuwmilouiuanslungunisuismuazans
mluaamn Lwiazlﬂﬁ’mjﬂiaﬁﬁ%’u (receptors)
WaUSHUMIBENTT “Post synaptic” Inwa1s
Tunguflagluidsuuuunisoiueaans
acetylcholine uazluimziiansulusminlusu
youriulyUszam (Nerve fiber membrane)
UNUFIT acetylcholine GIVERE acetylcholine
azgneouaaulidlnediudiy  Buley
acetylcholinesterase LLlﬁimﬁIuﬂE\juﬁ LN
tovaaslienuaziini nsdenszus
Useavdndas (FWw, 2556; Yu, 2008) NS
Anfisludnsuzyaynunionisidvans
(mode of entry) \Huansfifinnaudfgns
M1y NURIY LLazaaﬂqw‘Sj@mﬁu (systemic)

v '
=P o

g1slunguiliiemsedniifongu Taw
wrzzavgulunshdauuasfraivyin
IpwawizunasdmIntinga wu wiusau
wabl uiawivT uazwasdndudusiu (3
WIN, 2556) warE152uNaY fipronil 5% SC
Fudussfidnaglungud 2 (IRAC, 2015)
m‘ﬁuﬂQuﬁazaamqwﬁﬁmzuuﬂazmw
(nerve action) lugogi195ewing synaptic
transmission BuagdiaawATIuNISIRINTLUE
UszamBnaflaviiode wnusnorduiiiadn
Wosdm (Gamma Amino Butylic Acid;
GABA)) waziinnu@anlvysanisdhesn
wpuRaBlsABNEIY AnwzNseRngNsazdn
271901989 GABA [nan1sdmunendaueiy
FI4UUIN159U (binding site) ¥89 GABA
(W, 2556; Yu, 2008) FSUsTE LA
2 wfindidusseuuaefisinisinan#flunis
YouruidnmasWdunauu Inednana
THuuzshidnluansenuaay imidacloprid 70%
WG #7971 3 n33/40 20 AnTuazanTznusay
fipronil 5% SC &3 10 - 20 fiadana/4h
20 Ams uidwmsunivaapstiandoyasm
AU TUNIUADRITAIUNRIYBDIMDRIF
wiay 2 ¥l (3097m7, 2555; @NTIATLAE
A3911999, 2558) MuRMzinARuIlAUSY
snnsisduanniduni 2 vh udwaly
Ul RnSnmnduaviiauniiasgiuuag 2
winusn Fofpnudululsiianunisalanu

= ay

By e IWTuRuARvinn 9 nan il

v

Aaasguaay 2 winteissglusziuiigs

FINUNISRTI TS FUAIM AN
JuBdosnfinnuddylunsfaginiulaion
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fSzuuasimINEaNsnll aInn1TRaIsan
sudsrAndnwuddiouniansontisiuuly
NINUFTIFLTUNRY NUTINITHNUFIFLTULNRY
AfusyEnsnmge [ura1seuay spinetoram
12% SC 8% emamectin benzoate 1.92% EC
fudlfuyulunisvinaisgeniiansguuas
imidacloprid 70% WG waza1981Uuag
fipronil 5% SC i1 2 wh dwsuifadulunis
Ganlfaseunavednlaiiy Aogaerded
UseAnsnmiunistaeiuidnuaramnanin
o vouzdudman aglsimulunmsidonans
guuaseiinlasnlFusnwiinantadefing
thudiu Fendogrflsiufandnnisudmsai
Frumuniuseandnminysiosdinsnussen
LLmuqumgul,‘iﬂuﬂQuﬂalﬂm'ﬁaaﬂqw% Buay
IAYIITLHZLININITNUATNIIATTTAUDI UL
TRYNTNUAITZ L RILA ALY I9LIRIA LWL
Usznm 1 YasenyduussuumsAngiionu g
TufidRasoumsuiovasiinuaymaslnngn
Weazuszynildlunisnuaiseiuuay
wuusgudsungunalnnisasngnsliayiod
Useiindnwsialy

S9UNANISARDULAT AU

mManndaulszdnsning1atiouiu
MARuLaUTins19Y WanaunuasiinTe
TumstlosAurdnmanlwnan; Scirtothrips
dorsalis Hood (Thysanoptera: Thripidae) #y
duudaeAnguesiing wan1snaasywuil
N353 7NUT152UNRY spinetoram 12% SC
8797 10 faddna/d0 20 dms Wwaluns

Youiuidnsifign spoasliun ne9u3sn

WURI92ILURI emamectin benzoate 1.92%
EC §m91 15 finddns/1i1 20 Ans a192n
uRg fipronil 5% SC 8m51 30 Tadans/h
20 8m9 wara1TENay imidacloprid 70%
WG 8997 6 n54/10 20 AR5 NEITU A
NnssNIsMuasdusaslinaliinniy
\Jufie (phytotoxicity) BNz
Harmludosiuyulunisnugise
WHAI WUTINIFWURIFAILUFY emamectin
benzoate 1.92% EC $Aunun1anusIsgugn
6.60 UM/FU S89RINLALA N1TWHUETTEN
WHRY spinetoram 12% SC N1SHUEI9H
wHRY imidacloprid 70% WG Uagn1sWusIs
guna fipronil 5% SC Bod FuyuNITWLETT
520, 2.70 U8 2.25 UW/FU ANNEIHU
nanlnagunnstiosiumdnmasly
wainAngursiietuduiusovuavatiedy
J¥UU nanmaauUsrdndningatauiu
MdnuNavsiinsoianaunuasiineey
WiamanasauUsEansnwanszunasing 7
azilsalulupunAndudisgwruuIneniloly
nawRlutlynanigntiheini n1ansaTn
sgUATNEWMRIN R [WsENTE LMY
yinsnge luiudl nasnaun1afnyieasdin
yovwieWiuiud Sudnoidunieiiseay
Uuamugmuly Weldnisuinisniny
FIUNTUY DY UL RY AN WLINIINITIANFUT S
m1unalnn15181vaty (mode of action)
fiusean3nmBstu vITewaHaziunum
Ay lun1sann1sa319AIIN N IUBEN Y
IS5 AT UNRINUs0Y YDSWRY W
WANARgzaY BYARINEFIY wiaill agld
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WuwwamvlunisdanisuwaslwwinAngus
dhofidsBuiiounniginunsnssol

LBNFI9DIIBY

NSNIYINSINYAT. 2545, INBATHINMINZE
§InTuNel9. NNTYINITINEAS
NILNTINNWHATUILFEUNTON. 26 Wi

N913YINN9INERS. 2553. FuuztinaUaeiu
MadnuuaLazdnIfAngiy U 2553.
nguiguaedmiinegr  §11dnldy
WoNLIM9IANYNY  NSU3NMSINYRT.
301 wih.

YR TAUITIN wezagil TUITI. 2550.
ynseRuNzdglnyian1sdunan.
ngN3eINT dinITeuasRmuINIg
NWRSAT 6 NLAMNMSNERS. 63 WD,

A9 YN, I94Y 1BNTIUIY, WONEUIRA
YayTmln, a99ty mwuso99usa uay
f§33M wam3. 2553. ANWILRTWENU
BmawusnsietasturidnlsAwauuwmsn
Tualuwesiae, wih 230-240. T 57
KR NATYU9AT 2553, §1UnT3Y
WANLNNSBNINYINY NILIINFNERS.

8570080 [nsgn, UNBUN wislf UREWIINM
819NN, 2549. NAFDUUIERNEN N
a15t v dmna s utlsTunziiae,
i 185-195. [ 5189 TUKRILATY
Uaea1l 2549. §1In3FuWmUING
919NYINY NTUIVINFNBAA.

85130 lnsgny, YNoUT WRolR uay
WIYKHNT BIINN. 2550. NAFDU
Uszdndnnanstlauiurdnmaeutly
Tuizaing, wih- 649-664. T 518914

NRYIUIFBUTEAIT 2550. §11TNTAY
WRILWIN19815NYINY NTUIB NGRS,

813190 JAUSIATHE B0 WU 2555. AN
NuUgIUAINF U TE LN RY
LAYNITUIMITARNIG. LBNFIRIVINIS
UsenaunisausuBedunnag
NIRTIRNBULRENITIANITAINENUNU
foaaisg usay ASufl 1. §1nide
WAILINI9815NYINY  NTNIRINITNEAT.
90 .

03791 FAUSTIATNY o WNgu Ul
ASIIUSIY ASIUNST. 2558. N1
muﬁaunajmwuﬁmjwamm
FIUNIU. NRNUINSARgNY §1inidy
WENLINMTDSNUINY NI IMFNERT.
(LHUAD)

AW @V, 2556. agenuNgkazlIAngie.
WwNENTIvINTUsEnaUMSUITEyly
MSEnaUTY wiRy-dniAngAsuay
nstlouiuiidn Adudl 16. Judi 29
NaNIAY - 2 R9AY 2556. 57 M.

finoFTEgianIanymng. 2558, @0IUNS0
wazwniunsinynanafy. (Seuu

http://
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Table 4 Average cost of insecticides per tree for control of chilli thrips; Scirtrotrips dorsalis Hood

Application rate

Price" Cost
Insecticides Package (];;let) (ml or g product/ (Baht(/)tsree)zl
20 1 of water)
1. spinetoram 12% SC 250 ml 1,300 10 ml 520
2. imidacloprid 70% WG 100 g 450 6g 270
3. emamectin benzoate 250 ml 1,100 15 ml 6.60
1.92% EC

4. fipronil 5% SC 1,000 ml 750 30ml 225

Y Prices of insecticide in Suphan Buri

¥ Spray volume at 2 liters/tree

Figure 1 The sprayer used in the tests
(a motorized hydraulic

knapsack sprayer)

Figure 2 The nozzle used in the tests (a cone

type nozzles, orifice sized 1.5 mm in

diameters )
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NAFBUUSERNENINYBYNIS Emamectin Benzoate 5% WG 482 Emamectin
Benzoate 1.92% EC Tumsilaurfuridnvusuiisiuzwi1a (Coconut Black-Headed
Caterpillar); Opisina arenosella (Walker) mgig1saIAY
Efficacy Test of Emamectin Benzoate 5% WG w8% Emamectin Benzoate 1.92%
EC for Controlling Coconut Black-Headed Caterpillar; Opisina arenosella
(Walker) by Trunk Injection Application

Wy R YTt gue awsAaly &3y ywiee
gnom 9357 Wl wanw? 8998y muassansa’ uazf3inT waniY
Pruetthichat Punyawattoe? Suchada Supornsin® Sirikanya Khunwiset”
Supangkana Thirawut? Nalina Romkesa® Sunchai Petthammaros® and Sirivipa Pholtree?

Abstract

The efficacy of emamectin benzoate 5% WG and emamectin benzoate 1.92% EC for
controlling coconut black-headed caterpillar; Opisina arenosella (Walker) by trunk injection
application was conducted at Tambon Na Mueang, Amphoe Ko samui, Surat Thani Province
during October, 2013 to February, 2015. A field layout was consisted of 7 treatments with 4
replications in RCB experiment employing Emamectin benzoate 5% WG at the rates of 12, 15 and
18 gram products per tree (injected into two holes) and 15 gram products per tree (injected into
one hole), emamectin benzoate 1.92% EC at the rate of 30 and 50 gram products per tree (injected
into two holes), respectively and the untreated control. CRD with 4 replicated bioassays was
performed in the laboratory to evaluate the efficacy based on percent mortality after feeding on
leaflet sample from treated and untreated trees 3, 7, 15, 30, 60, 90 days and 1 year after treatments.
The results indicated that emamectin benzoate 1.92% EC at the rates of 30 and 50 gram products
per tree were more effective in controlling coconut black-headed caterpillar (percent mortality
from 70 to 100%) than emamectin benzoate 5% WG (percent mortality < 35%) 30 to 90 days

after treatments. In addition, phytotoxicity was not observed in the coconut trees due to the

1 o = (VR 9 = = o
v ﬂQNﬂgLLN%ﬁM?'}WHW fNIFWRLNINTSNINY NSUTNMSINERT ARANT NFINNA 10900

v Entomology and Zoology group, Plant Protection Research and Development Office.

Department of Agriculture, Chatuchak, Bangkok 10900
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Key words: emamectin benzoate 1.92% EC, emamectin benzoate 5% WG, coconut black-

headed caterpillar; Opisina arenosella (Walker), trunk injection application

UNARLD

N19NARBUUIERNBNINYBIAIS emamectin benzoate 5% WG LAy emamectin
benzoate 1.92% EC Tutlouiurdnuusuiasiuzwd1a (coconut black-headed caterpillar);
Opisina arenosella (Walker) $a8i81@1van8u (trunk injection) FfUNITMARDA Fiuanth
dipe dunaineayy Juningsuniendl senioFeunaIny 2556 - NUATAUS 2558 I10UAHW
M9NARBOLUY RCB floviun 7 n99335 4 91 1§un n99938n19191¢8man9 emamectin benzoate
5% WG 8m31 12, 15 uaz 18 nFundningisiasi (191gd1miu 2 9) waenssdisnismzdnans
emamectin benzoate 5% WG &n91 15 nfundndngisiasi (W1zdiu 1 5) nssdidnsane
9m&19 emamectin benzoate 1.92% EC 851971 30 uay 50 Hadaniwsnin@isomu (1971za1uu 2
9 waznswIshimgdnans Usedunaandnainameyasiueuimlag3s bioassays 310
maiulungndnanuiaynssyis uewimiu wdsnsezsnsns 3, 7, 15, 30, 60, 90 Tu
wnr 1 ¥ Ipevununsnasaouuy CRD 4 91 wanisnnaaaswuiingsudzniswizdnais
emamectin benzoate 1.92% EC %51 30 uay 50 afAnswiAninwinas Juseinsnmluns
Uauiumanruawinmueni15indingsyi8n191a1¢8ma1S emamectin benzoate 5% WG 9N
n5933% @aen1aldans 30 i WDusuluaute 90 u) Tnens99iBn151a126RENT emamectin
benzoate 192% EC fdnsiniamavavuusuimsmagszwiig 70 - 100 Wosdur luwned
N99WIBM9R1¥METT emamectin benzoate 5% WG Mnn33uis Hdmainamsvogvuauiin
Tadifu 35 Wedifiud usnainfingannisnnasulinuainisidufivuouais(phytotoxicity)
\§lD9aINd13 emamectin benzoate 5% WG Wa¥ emamectin benzoate 1.92% EC Afifaugn3

FNYAN: emamectin benzoate 1.92% EC, emamectin benzoate 5% WG, YuauiIsdeniy;
Opisina arenosella (Walker), 351a71¢8751
A
wgwinuivirswgisfidyuassema witagiuiuiivnzugnuewinfunliian
avifipeaniufiugnuswinamlnguaraudgmuuasdmnsuendnszun Insawizatody
VWBUIRNEWET wlaeintadeinemans Opisina arenosella (Walker) $8p815/tyn1s1
Senauin coconut black-headed caterpillar fafisiuifiufiFonarsiu dnwaurnnshaiuiinan
Fesuinwzialuuiwazarsledniulasliysiidrvosnunaauiuidulefiassuimedu
glusArTimuuuaslungndiaiemfiveasain fvususzenduogluglusAiiasetin
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wazunzAufaluniuniseigsugluh 57
v lnifisfiazdnliusisisnade waziih
snusisgmeluglusd (neudui@dumsinems,
2541; U328, 2554) N9 IUUBINTHEY
LENNSNEAT 2555 WUNTSI2UINYDINUBY
vsmugnnluiug 18 Sunimiszme Tny
awgludonindsyaruAsTusinuinis
s2UIRNINNI1 100,000 15 uazimzayedu
Snitufintloffimaszuineteguusy Bl
IR R PATR VLRI E Rt C PRI R A
nagnulpprsRBr T IMEnI YT Hog
nans¥nUsagananIsviosiivIBedusale
VANUBIBTIMZENLFIY NILNTINNBATURE
avnsnl Iaensudzinisinynsduniiseu
wan Foldmmuaumunsusmsdnnisfing
iy Tngidunismagauwmaluladnisdnnis
uuRuARguznuUUSsEuluuAu avlng)
Tnelfinzaysduiuinnssululnsonis
funuy Boguiunisldunsodngossunidu
wanuNMSAIURNLEWIR NS Tnendn
wanlpuuauiis dWothinUsdousgune
oy usnaniusewaNwaUIENTAIUA
e fun mamurulaslfiansenuiasiag
§5U HDRARIINTULIIIBINITIZUIAYBY
waWRFNEWE MY S93Bnsiliiuizns
wilo#lunistioufumdnvupwismuzni
fivszaunnusdsalumisuszme wu Ty
UszmAdufvuazaiasn Inelulszman3
Funsipemdn MsveapsinasEuaslny
3B1@1vaf (trunk injection) Tumzwi127d
S1AUFY 15-20 WRT WU RINIT0AIUAY
EREG (Kanagaratnam and Pinto,

1985; Shivashankar et al, 2000; WLae
AWy, 2553) uaﬂmﬂﬁgmmaxﬂms (2555)
199U m’ﬂ‘fﬁl&ﬁ emamectin benzoate
1.92% EC #m91 50 HUaddmssosu &
Uszansnmwgugalunstauiumdnaueni
FINENEIFIETTARITENEIAN  TD9RIHN
A8 N15M9&@15 emamectin benzoate 1.92%
EC #m571 30 TaRansiasiu waznsialuiny
S1SAEANATYYBYETS emamectin benzoate
1.92% EC luifiouazihuzndn agvls
fAimy Tagtusnsvinifignsnaugnalmaide
Wugnsdanamh (WG) anpndodugns
vy (EC) uananiigeiinawiiuiadidus
g15pangnaavlundnsndiaindy Fuiians
pangn3 1.92% Juanseangnd 5% Snidi
fismamhsluisonaindsniigaaiiiu
sl dWedudnmedenutvusinenans
Furhnisfnerandululslunisdians
emamectin benzoate 5% WP Tun157azii
w1 lunstpeiumdnruauiasmuend

1 o v =

femsansseunassiatigh g Weld

Tunisuuzsninisnis Wmshfduessy
MRDAIUNEAINTHD

aunsaluagIans
N19NAEBUUILRANENINYBDIE 192N
WURYFIEIBNSIRERIEY FEIuNIT NI
UEWEIUNWHINT UIUNLLR FIUAUTILEHDY
guninzayy JningIugIel sening
FounRIAY 2556 - nuAus 2558 Tagld
#1719 emamectin benzoate 5% WG Ly

emamectin benzoate 1.92% EC uazUsziiiy
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WRFIYIE bioassays INULKNUNITNARDILUU
RCB lunun 7 n99833 4 91 fhaz 3 6u
Brofi

1. @1PP&1T emamectin benzoate
5% WG #9971 12 nSundnsnsisios naunh
30 daaams (0.60 ﬂ%’u&1§aaﬂqw§ﬁiaﬁu)
Wiglneldainewn 4 v Su 2 5

2. 1@120AA1T emamectin benzoate
5% WG #9971 15 nSundnsnsisias waush
30 dadams (0.75 ﬂ%u&Wiaaﬂqméﬁaﬁu)
Wiglpeldainewn 4 v 3w 2 5

3. 13120AF19 emamectin benzoate
5% WG &991 18 nSundnAnwisias nawsh
30 dadams (0.90 ﬂ’ﬁl&’]’iﬂﬂﬂt}‘i’léﬁiﬂﬁu)
wiglpeldainewn 4 v Swu 2 5

4. 1312OAF1T emamectin benzoate
5% WG &991 15 nSundnAnwisias nawsh
30 Hadams (0.75 ﬂ%NNWﬁaaﬂqwﬁﬁaﬁu)
Wiglaglfiaimown 6 yu S 1 3

5. l91¥OA§1T emamectin benzoate
192% EC 8m91 30 Saffninfniomissiu
(057 n¥usnspengmanasi) Wizlnwlaiu
YUIR 4 YU I 2 §

6. lA1¥OAFIT emamectin benzoate
192% EC 8791 50 Saffnsnfniomissu
(096 nSusnspengmanasy) Wizlnylainu
YUIA 6 YU AU 2 3

7. lagdnans

tunaun1svoulunmnassiulg
pondiu 2 tumeu [Hud duneufi 1 mawe
FRE1TE N RIRAENI AU Wz
moudl 2 nagourUuiulngds bioassays

Tnefawhnmanaasy yhnsdisansszun
HERATGIIY e R E P (NI ERIG T R
WonuUsuifintsszuiauazduudaciladd
Usedhinisldasdruuaveiinlag Tunns
Uyriumdnvuauiismdeniiunney nasn
auduulaufiffiunzningolndfveiu de
Tfuwauiivnzay vhnsidaanulasmnasy
Wonfuuszintedouuanonssuis
Taruguinsunenimnsuivhnismaseg

tumpudi 1 msEzdnaIasIuLAY
wagnsAuMIBEY

N15R1¢8Ra15 (Figure 1) aziay
U fugeaniuAulszana 08 - 1
wes Toaldnanadin 2 vwin i vun 4
wu MmaIgiiuay 2 5 ANNENTenzay
Aofilsvanos 13 - 14 wufiwme Boasyhliish
1AfUANm9 164wz 17.4 gnUIARWURLINS
pus1su Budunnuinidisowasian1sdn
a1aliligaz 15 fa88ns wavdmsunan
guuIn 6 U ANUENTmuzauAad
Uszaoe 11 - 12 wuiiwns vilisiilHd
USums 313 uay 34.0 gNUIATGURWRS
mussu Sududurudndidisowasianis
dnansliliigay 25 fadans uwazdogniu
vhsfuudiasazlinssifuoansnaudoud
YT aghelsimy neEiednawiull
prafiuavh uewiuduuna fiuanududu
vip3awinsuunena e lFAuEng
AounsnawiiniaEis @msunismzliin
sxuaiewnalefma wndunsmz 2 3
Fosiaznssinuiuludnesnsmaounuge
fu uagiunamizuuy 1 uas 2 3 fouiane
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TusdnuwnieyuiBeg 45 pum (Figure 1a) Wio
Wannsasmineasuinefihubilvadou
nfu WawivaSansunisldats vnisin
ANareIagEzlfszoInfieuUsmd
ntuldadlasldnszuaniaeigaaisny
s i mualunmesssusldaslugiany
Hud (Figure 1b) smsuaisuuusIanay
Qmmﬁmwmﬁw emamectin benzoate (The
next® 5% WG) n3sn3sfifimsmizuuy 2 3
vsnsienaInssi Wl 30 Gafdng wuy
snaduspssuminfuwarsnasAswilese 1
5 foulunssudsi 1 - 3 Tdansthoas 15
fiaddns dmsunssudsATnms@IzuLY 1 3
Jusiursadnai1slilnelddaoudonsy
n998357 4 Tdaagifieadl 30 Gadans lu
ﬂ’itﬁmiﬁ WUuwpumial emamectin benzoate
1.92%
5 n33387 5 ldasdhoay 15 Daddns g

EC Taadnsuvvldansnsunivsia 1

n39u387 6 Tdasthoay 25 Gafans mu
s1su warldarssooldmIaudauiu THud
winm wihnn guiloesedoi el
fumanpanmsldasduuavdonianaliiia
dunsierafuuRould udsldarsldnu
ddaUssina 1 gnuAdia annses
iuazUnlfaugEeuialoviuusiun
agyhldarsvadousanuiuaziiiatauiu
dunsganmiainduiassvoouysdvia
&3 wdomsldans 3, 7, 15, 30, 45, 60, 90 Fu
war 1 U swshsu gusnlunewdnluwias
nysnIsnaawnitar 40 Tu TnaiRondnluyniia
soudu luifulhuldgonaafingeu

N99435 4RI UINGIIINNITNARDY AN
U539 LanaaurIuANaamM)ll LazdsumMRRDy
AnuuRuivsaae i

tumaud 2 neaasunudufivlay
3% bioassays (Figure 2) nsiisnelufils
N5l a1suiaenssuIsunlivuauiis
yrwiniuiamnwesudinismuyasuaui
B IRKULUU CRD Yiovium 7 n59435 4 %1

ihluygwddfvanulasmaapsly
tupaud 1 udaldnapuwatafinuuaniig
15 x 20 x 10 wufiwns ATdTandoug
STUNYDINIA WA UNENENTFRU AR
YU 15 WURWAS 193 20 B4 21N
Tuldppruauimu s 1IAlFannIsiass
Yy us o naBvBINgNsIWITNTS
UsuAmgiemginwiifivnauas Tosaii
asld Toefemuauililumannassagsswing
nuaudy 3 - 4 AflaFIUszn 1.5
WURRT (@nap9q 8z 20 5 wiaznesuis
v 4 91 newdanasslinszanuiivgiiouu
HInsouwdUavugisdngaudnasuiiie
Houfumuauasnainnasy 1uivElufaeid
goungfinedine Uszann 25 suAlwalBys
yMsTuindmvueuimyluwiaznssuis
navUspEvLauWB I ANILT 24, 48 war 72
g UFIFU TN IUMUBUAmgaN
nMslruauiulutendfiuuiaindu
w31 ednasiuwiaznasyds Tudin
IS AAREYBINENENEIDIINEISE LAY
oy aduaudIuuBuin N IRTI9H
HaMeRDA Wisudisurwmaslngd DMRT
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NNﬂ"lﬁVlﬂNﬂ\ﬂLLE\]%%ﬂ'ﬁfﬁ

N19NAFBUUSERINGNINYDIFIS
emamectin benzoate 5% WG w8y
emamectin benzoate 1.92% EC Tutlauiu
MAIRUUDUAIFININE T

wUasnendfvinismaanuay o
Uiungla suaniiiiog 8nenIzaye
Fowinga1wg4onTl Nuiusyann 35 15 4
Wgn31ITIUIURIRY 386 Hu (e N
9423725, E 99.992579 %8 N 09 25’ 25.41”,
E 099 59’ 33.28”) #uifuuunedisuiinig
SLUNRYDIAUBUFIFINENSTIUSE 1 LHDY
Tnefinisszuinrauivasaneiiioulas
waztduuUasitingninsaiulalngfmey
fu Ao ANguIsvig 165 - 23 wes [aedl
ATINGOARAY 191 WA NaMIVARBINY]
N1 AIN13RIEERENT 3, 7, 15, 30, 45, 60, 90
Tu uaz 1 U (Table 1 Uaz 2) NF9UIBMSALOR
§13 emamectin benzoate 1.92% EC 8m31 30
uay 50 TaRansndnineisos Jusednsnw
Tun1stlauiumdpnupusiIsuend AN
N99435N19191289RE1T emamectin benzoate
5% WG ynnasuds Iaewdunisldans 30 Tu
Dusuluaufy 90 1 n3suisnswivdnans
emamectin benzoate 1.92% EC {8m91n1958
YBIIUBIFBYSerIg 70 - 100 Wasidun
Tuuueingsuisn19:371¢5ma15 emamectin
benzoate 5% WG %nn¥3uis {emanismy
YRuBWIM ifiu 35 Wasdus

U5¢aN5AINYDIYEIT emamectin
benzoate

INMMAIBIWUIIHANNKUTUTIU

ypsiiayagy WovanwasBudnismevny
wuauiImuzn3 LR N3 IBunRn el
Apudoun §IdeFoldudavArdayasiy
square root X+0.5 MBUILATILUNANIINTH
wona1nd luiuns mdseesnans 7
Fu) wuin vusuiimuegn3ilunssuis
pIvAY (uaudnulufilfunainfuuzniig
n993357A ki na19guuag) Annsfndalsn
fiimwnunan@eludnd WusmgiiAn
N19AIBYBYNUBNRIA T lUNIIuITAIVAN
agolsfmy nmvYpeHauiIR Ty
Fudbinu 10 Wesidud Fsbifinarons
¥ bioassays WaUHATFNNITIATIEN
yuadif uonanilunmaspypsugavned
Uszautly N9 LA RUAUBUTI AR LY
ynsnaapvawyi VmdevuausiimilHlu
M3MAaBYN bioassays Wueday 15 H3n
Fudltvuaulunmsnaasy 20 s andgmm
synavlaTinsuAlluiEasanuazen
PADAIUNTIAANTDINUDUIIAINDULIN
ynanmaaay dWelilumamassursusian W

ANHNUANFINIYALUTEANSN WY
8192 UNaHY WU emamectin benzoate
5% WG fUsz@ndaiwrAsuiios 310
WasBuinismeyasuauiimain1sney
guanliiu 35 Wesdud Medlammenaiin
IMNAUINTRYDIFITYIRLRY (solvent) %3D
gPINANYDINTITRLAY (formulation) Awa
son1aneduuagansludiufis[Uieaadwiny
Aafilu wenanfiszurianlunistloeiurigm
URYAUAYVILYBYEITWUTY 8719 emamectin
benzoate 1.92% EC ®1471350U89AUAIAR
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s laanasnslEans 30 Tudusiuly
aud 90 Suduagetioy Fuseandoeiunis
VANDIYBIFWMWLAZANY, 2555 79189
8156AnAA8Ms1 30 wnz 50 Hafang
NARAwisasy JUsedndnmlunistiouiy
MyAnuauIA LA Avasn15ida1s 30 Ju
DusulUwui wazlnnunmulinistioeiu
dndy 180 Y dwsulunianaassiilainig
NARBIADIUTISEUEIaT 1 U FUNANT
Wﬂ&a\jLLE\lﬁ]\jTﬁLﬁui%\’ﬂi emamectin
benzoate 1.92% EC #8m31 50 Sadfng
NARAR DAY SenuiiuseAndainlunis
Youiuman Ingwun19m e D enuauiim
¥1nnd1 30 wWesiBud egrelsfiniy
Usgndniwidisgwinidlifisenefiacldan
U5£91N5UBIUBUTIFS0Tin195sUIRaE Y
JUUIY fothanuanmaaewh faunsn
FoyadlFulHdugmtoyalunisiniula
fvuRsrazRaiminaulun1snI5@En
asunady Sutuayfuauguusslums
szu1n  maanauiisdusgiedoiiazdiay
f157an155zvIAvavuNasiinudful iy
sver Wohududoyausznaunmainiula
Tuns@zdnasaiissly
AINPIYBIAUNENF1IDIINNAD
UszAnsnmlunistiouiumdnvuausiais
Uen317 Tnungsuisnlfans emamectin
benzoate 1.92% EC #m91 30 Hafang
HARANIFDHY L3128 AFITL 1NN HY
wegwififinnugeaivlunssuisda 177

o °

WS NUBUTIAINENE1TTRSINISANY 70

[

wWasidus wifignan 50 TaFanTNENTEIND

Fuzdnasd ul e Funiinug @R
183 wns Winafisngy fe wuawiimisn
mMseefnduan 725 Wesidud Ju 96.6
Wasidurd Busonndauiugmwuaznuy
(2555) (#8715 emamectin benzoate 1.92%
EC 8797 30 uay 50 Sadfnsndningisasu
nagaulseindnmlunstoeiumdnvuauy
Wari snedias Suniauseaudstus Ty
wausen31INTANgY 86 175 WRAT 3B
@Ry 12 Wes nevdunsEednans 30 fu
navnn e iuluewin 72 Hilug
PUBUNTRIINITAIY 90 uay 97.5 WasEus
PINEIU Wil nauiui gneviuazun
ForrinUsEauAsius wasuewi ey
fiAuge 146 - 256 WRS WiB@AY 181
WA IEnaIN1s@IEsRas 30 T vaeann
Tuauiuly 72 $1lue wuewiimdsne
72.5
Wasud mussu Juasnndouiunis

NSPIYARNINANDINEY 70 WRY

nAall
Uszmagninefo3oovovfiuuss
2I4URY L1815 emamectin benzoate
1.92%EC(Proclaim) aztduansfisiusefnsnn
ponuuazlinnslunzniiiniuaziile
wangiazhanlilunistouiumdavuaui
51 wsiilaRarsanluwddunu wudiddunu
Aoutugs Semsludagiusimansay
4000 v HlEluspsuuzhisnsisening
30-50 NRRANIWANAMA/ AU AUUE1ITEN
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Aussslumsy seuluonanalsinig
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MananlddunenInsfiandauainnis
FLURYBIVUBUIIFN WAz NYRINTIY
dap@oiisslpldinnaansoufiFesls e
matloufuridndidudu wonanfisunistinig
AN RaTz A UL Ew31 5
Feuazuzwihvey avanmuuzihuag
NIHIVINFTNYRT R ILERRT LA W 2 Fu
firwge 12 wns duly Selinsaunquiu
WA Wiovue Buneniimsaionduumay
srauypnuauImduaziilygniaiin
Yeyynsszuinetngsadiay aua39nIu
Wevnedwianheegedlagtu

f5UNaNISNIANDY

N19NA&ERUUILRNEAINY DY 192N
W@y 2 ¥9m (A emamectin benzoate 5%
WG W emamectin benzoate 1.92% EC
Faeasaesdu ovun 7 nssuds Fun
N99435N1913128R§15 emamectin benzoate
5% WG 8m91 12, 15 uazl8 nSundning
Rl (W1EaWIN 2 §) waznIINIBNIEIY
DR&19 emamectin benzoate 5% WG 8,91
15 nSUnAnA9IsfY (11ET WU 1 9)
N99435N1913128R§15 emamectin benzoate
1.92% EC #m391 30 4ay 50 ARAANT
HARADIIRDAU (W12A WU 2 3) waENIIUIB
llaednas Usediunaansdmnsinameuny
wuauslne38 bioassays ann1aiuly
Uen311 N uRaEnIsNAT ivuawii s iy
NAINIS@ILERET 3, 7, 15, 30, 60, 90 Ju
ey 1 U wamampaauwuIIngsuisnisaiy

#M819 emamectin benzoate 1.92% EC

gm91 30 uNy 50 ANFIRTHARTUIRDAY
fUszdndnmlunisteeiumdnvuauiam
UeN51IANIIN990TEN1931dRaS
emamectin benzoate 5% WG V!ﬂﬂ’ﬁ%ﬁ%
Tnendyn1sldas 30 Yu (Jusiuldaudy
90 71 N95¥3BN19131¢TA&EIT emamectin
benzoate 1.92% EC Hnamsussnusuiiimm
agazndtg 70 - 100 wWosifud Tuwued
N99435N1913120R&1T emamectin benzoate
5% WG %nn353i8 Tansin1ameuosnusu
sl 35 Wesdud wenanfinaanns
naapslinuamsduisuasas (phytotoxicity)
\$189a1N&15 emamectin benzoate 5% WG
WA¥ emamectin benzoate 1.92% EC #iisia
UTN3?

t@N{I58719DY
NNA9LETUMISINYAT. 2541 MsUgnuenia.
[sruuanulal]. WS TN http://
web.ku.ac.th/coconutl/cocol2.htm
(12 WounIAN 2554).
NINFIFEIUNFTINEAT. 2555. TR TUENIUN0L
ﬁmgm‘w%ﬂ. [‘izuuaaulaﬂ]. WROTILN:
http://www.doae.go.th (3 WowNIAL
2556).
Usen18 N99newT. 2554, YUBUWIAT ARg
FI518YDIRIUNENS . IANUIBAUT?
HAlU nSadvinanens 13(12) : 2-6.
N {187, WIOWNNT 1IN WRTTUNS
Tl 2553, nAspUpoUsEANEN ™
819U AUMIARNUBURIA NN,
NaEsnguadmIIne. 28 : 3-9.
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3381909, §N19ANT 11976, §UIA0
gwaAald, uAW1 wWINNw, 85979
IWYIETNIR URE 3TN WAMT.
2555. n15U89iUNIIARUBURIAT
wgwi11lne38 Trunk injection.
SIYYIUNRLATINISITYLI ORI
YyuUgeuins 2555, NaN9IUNIT
JANITUUBUIIAINENE1T 2555.
f1UnIFeNmuUINIT91TNVINY LR
frun3veWmundaduniananniunig
WNAT, NFOWN 33 U
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(1a)

Figure 1 Trunk injection for coconut black-headed caterpillar
(1a) Method for injection on a coconut tree

(1b) Method for applying insecticide into a coconut tree

Figure 2 Bioassay’s method under laboratory conditions
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aynsiisTuuuasARgTiwuluays
Taxonomy of Insect Pests Found on Physic nut
yymuns yagnu? A5 yulver3? o980 goandl?  dnuon UiqeesY
gunm wIRnY  wazalg Tl udugu
Yuvarin Boontop" Sirinee Poonchaisri’ Chalida Unahawutti’ Luckana BumroongsriV

Sunadda CHoawaritY and Nutthawut Yamyiml/

Abstract

Universal concern over the consequences of global warming has resulted in intensified
research on plants that can potentially supply raw materials for renewable fuels. Among
these plants, physic nut or purging nut (Jatropha curcas Linnaeus; family Euphorbiaceae)
has gained attention as a perennial that produces seeds with high oil content and which
has other excellent properties. Many kinds of insects cause damage and injury to fruits and
seeds of physic nut. This study provided information about the main insect pests infesting
physic nut in Thailand and their diagnosis to encourage further research on pest control.
The experiment was implemented from October 2013 to September 2015. Insect pests were
collected from physic nut plantations in all bio-geographical regions of Thailand (Saraburi,
Nakhon Ratchasima, Chiangmai, Kanchanaburi, Rayong, Lamphun, Nan, Surat Thani, Nakhon
Si Thammarat, Phatthalung, Trang and Songkla). Specimens were identified using external
morphology in the Insect Taxonomy section, Entomology and Zoology Research Group, Plant
Protection Research and Development Office. Five species of pest were identified as follow:
three species of Hemiptera, comprising two jewel bugs; Chrysocoria grandis Thunberg and
Scutellera nobilis Fabricius (family Scutelleridae) and the striped mealybug; Ferrisia virgata
(Cockerell) (family Pseudococcidae); and two species of Thysanoptera, the cocoa thrips;
Selenothrips rubrocinctus (Giard) and the cotton thrips; Thrips palmi Karny (family Thripidae).
All of these species have been known from other host plants. Several of these species are

polyphagous and pests of other economically important plants

Key words: Taxonomy, insect pest, physic nut

1 : = "o v = o Y mw o o = =
v NANITIUBUNINITIULNRY NYUNHURTTATINGT SIUNIRUWRIUINTITDIINYINY NIWIYINTNWAT

IRANT NF9WWT 10900
Y Insect Taxonomy Section, Entomology and Zoology research Group, Plant Protection Research and Development
Office, Department of Agriculture, Chatuchak, Bangkok 10900.
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UNARNED

8y (physic nut, purging nut); Jatropha curcas Linnaeus Hufinfififnuniniuns
nAnfplHiTundsumauny uasAngaysiutiadumdnivhifnawdnuasaymanay Tudoy
fuAvdpsAnuiefoedinuasunauinsfidvihasays Inemsssnnsiusmuasdnginuly
wissgnays uagluiufifinusuays Adorinasyy3 ursTudiin Boolwl Moyawy svupy
AW WM §3180560H URATARIEIINIY Wge m3u uazauaT SErig WHBURRIAY 2551 Gy
Wouiueew 2553 s ouuasAngluAnwansaenveunstistu Wonsiadnaizuiln
o YesuUuRinisngueiueuns s uIaRy nguRguazdnInen duindTeimunnsensnuivey
WULNRUARIIYATvNR 5 viln TuSuAU Hemiptera 3 9fin T1aod Scutelleridae Téursuay
51 (physic nut bug); Chrysocoris grandis Thunberg Wag Scutellera nobilis Fabricius Way
29A Pseudococcidae 1 wfin Iiun wdsuiluaiy (striped mealybug); Ferrisia virgata
(Cockerell) uazuuauAm3lsUiU Thysanoptera 20A Thripidae 2 %fin As wabWInlA (cocoa
thrips); Selenothrips rubrocinctus (Giard) wazaelWihe (cotton thrips); Thrips palmi
Karny uazuuaudngayididisanuluadsinuimaseiingansndivhasiisifinnudidy
muLAswgialfmainuaeeiindnsiy

A

Fnganisolihiudemasiidsnaige
Fusthodaifioy vlissuaiiulouisdoissy
n1s Ygnfiedddnanmluntsndniialidu
WO TUNAUWNY JYAT physic nut, purging
nut: Jatropha curcas Linnaeus 7J9A
Euphorbiaceae {uiiuinnilsfiudniiuauo
vhifufio¥euag 30 - 35 wpgimiiniuin
il aFrurToseusfwalaulidoy
naufushsuedoveinduy fodulul 2549 -
2555 $gunadsiaulasenIsdoiesunIsUgnay
i Tuge Jusngldwandndizg 300 - 500
Alandu/15/0 Buldifivuwafiowndnnauny
WHIUITHU gRamMNIINTIFBINITNaNERTY
1,500 Alansu/13/0 tumswanaysiails
HANARANARDINTT WBNINILHDILTORRL

EosiuguaznmsgniudAyuds wiasdng
aysfdutladenanfidivhaisihduandn
wpsaymanay dmsunsfneisiiuuuas
Angays oudnfuazame (2525) IR
s misnuusasARgays Bofiiulszim
Unimuaziingn wilifisnpemnmafinuniy
YR (species) Tuﬁmagﬂ'ﬁmﬁm Fosiuns
Anwroynsudstuuuauiidviateaysly
afuil Hoyaildaziduvszlvviatouin

Tumsfineiduiiafunisdanmsusaudigay

U

ffignspsuazmnzausall

€ s
gunInluayIanis
fudutioymifvifusinuosuunudig
gysanenansivinmafiisdossazdisg
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TRt suNRsARgIYfuisouLas
Fufiuty anudssdgnifnnmauasyszma
Ine Taeldadolau/msdowdne M wio
Aon WisliuusefmganavungunInifisosu
w3B5AlU/Mu/Lanupuay MUl RIARgInIe
afusunssinesmne 1Wiudsunnodngd
wuldvanfiussguneines w3euioey
wuRvARINIaud L BIaY M ldgunaiaiin
NABYWAFAN YEDRUNTEATE LAUMIBE IR
nalundeednwiaudy meluussy
ihudsuioiasnusothalianagiaus yn
faegrefisiusinliegluszuziidoun wWu
wRel wRpuds wivey mAvdou wieu
fie vusuuasTunaldl sae fowhsaty
WiRsslupeufURinsaudusfuty Tuin
TeaziBunvosuuauAng [Hun diugaay
FAiNUULAUART AnwEnI1svIaly Tu/
Fow/d a0 wazdadifiusintng 5
msehenw e eiituiinsazBunaly
TpSpusiagivusay Welipaguiinlag
nsdngUse wievhalasoisuazauliuis
e wlunsndmagiein Inunsiagey
dnunAsAysaynsisuliindesganssmml
Usgnaunuienasuey Triplehorn WagANLE
(2005) waeAsdl (2544) TaiAnEIAINF DL
ffusnunlluffssosiumeaniy dmihihe
waztuiindoyasvazidynuuihgduiiniiiu

o '

fegeunag [Hur Sainenmans fvans
Fu/wou/d aomiuazdofifuiiatiy Tau
osu/ieu/d wardadinsiziuila i
Frog1ounasAngioflRAns13Tuonum
=3 1Y 2/ a a [ (4 1 [
Husnw [TTuARsinsiuuay Taaudodu
wIAvYIINsrUUIINaYasRRaioe dWald
Tumensiasey FuAuuazdudy

NANISVARDILRLIIITOL

WuLNaAmIEYR 5 win [ s
8Up1 (physic nut bug); Chrysocoris
grandis Thunberg LAz IUaLMFNGY (blue
physic nut bug); Scutellera nobilis Fabricius
J9A Scutelleridae dUAU Hemiptera Lf1
vawlaufsauuar i ugaiuhiiey
nlu YonpnuazHa Wazuloay (striped
mealybug); Ferrisia virgata (Cockerell) A
Pseudococcidae 8UAU Hemiptera YNa18aisn
Inussouuasiifiuiugafivhidusannly uay
yamsau uenaniSewumasli 2 win ldun
waslnInlA (cocoa thrips): Selenothrips
rubrocinctus Giard wazwdsWiny (cotton
thrips); Thrips palmi Karny 39# Thripidae
U Thysanoptera Wvhaelulaeisouuas
fafuTupafiuiiissanlu uuaeAmgiy 5
wiln wuluuUasgnatysmnmepuasdsymalng
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FYRLLDUAUNRIARSALN
Chrysocoris grandis Thunberg (Figure 1)

(c) (d)

(e) f)

Figure 1 Physic nut bug; Chrysocoris grandis Thunberg
(@) adult (b) dorsal view

(c) head and pronotum (d) ventral view

(e) thorax (ventral view) (f) abdomen (v
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Chrysocoris grandis, Thunb. (1783)
Eucorysses superbus, Uhler, 1860
Callidea distinguenda, Uhler, 1861
Tetrarthria tetraspila, Walk. (1867)
Eucorysses pallens, Amy. & Serr. (1843)
Eucorysses grandis, Stl, (1866)
duRU  Hemiptera
99A  Scutelleridae
Hoasiry 1IURYF : physic nut bug
NNYUTRIATY

YUIRFIHIYI 22 - 24 TARUNT U
andyuIAning 10 - 14 Ja8wns mn9Iud
vuaLAnLazdsnaudaisauniunl im0
Wen 2 i vuandl 5 Uses R 9 (head
W39 frons) NAFY wuazluaudrmuinnmney
NRIYYBDIRIUNT URZUTIUBNUABILTN
(pronotum) LRZEIUYDILNUSINIMRBNUUDN
Funfeuavanudoedl 2 (scutellum) 9
UnAguafmddmioyniafvisvaudy
vinudunasenUdosuwsn J3ausy 1 3

firaunauagusnuiudsuavenuiaed 3
(mesothorax) &ViDusUaINFIMRDUEY

=~

winzUdpvupusuansuasiosuUdes 1
windsmanezulmRsuiudunagu e
wusnua1vuevdIuan dIuripemuagid
wiavowhma Saddunndnuinasiu
119 $19az 1 30 VIIUNBIYIBURATUETY

a o

vawipsUdoud 6 fandsmuwinlunjaguion

°

nS9Na BNUNDIHFM

1%
=P

wanewn wedaddnuansieiuld Tuuny
Nufionawusuiifiddudou wiogndsiiny
uuBNUABIKINHYWIAENNIIARTAIUT M
ZaliglV

ARy pafuEseannFunen iy
Aon Wauazwanfidudswhidaonsolisia
wa wassuvhaeinnnlulugeuuazluun

=

SOUNWY: {92UT WATTIERNT NIy

Govlwl 1wy U srees §31wpiondl
UASAIEIINIY NI MY URTAVURT

Scutellera nobilis Fabricius (Figure 2)

(@

(b)
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(e)

Figure 2 Blue physic nut bug; Scutellara

(a) adult
(c) head and pronotum

(e) thorax (ventral view)

Scutellera nobilis Fabricius (CImex) (1775)
Tectocoris, Wanz. (1835); Gern.
Tectocoris perplexa, Westw. (1837)
WY Hemiptera
298  Scutelleridae
Hoanslny mu&yjﬁﬁﬁ? W1 : blue physic nut bug
snwaue ATy

YUIREIAIYIT 17 - 23 TARUNT
fausnfivwnniig 7 - 9 Hafwmng W mgu
funldn Smden 2 m el 5 Udes

®

nobilis Fabricius
(b) dorsal view
(d) ventral view

(f) abdomen (ventral view)

PNUUUYBYIN (head %38 frons) HiTyiou
Y01 LATUSIMATINA19YDIR I &
anwuziluduyy anUdaousnuazdiuuay
WU WRBNUUBNFUnRuaYanUE DT
2 (scutellum) ﬁﬁmﬂﬂﬂﬂqumuﬁa\j Ifd@en
Ywhduduriinm duuarenudaowsn
WpYRAA B UIMRLY U%mm&hu‘ﬁﬁﬂmﬂﬁs
Srsudng $hear 2 3m VSN scutellum §
10 an n3ralwagimUuinnuaiugauag
scutellum wazHwaUFA 1817
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Udpuusn pronotum 8178y MuNaIswog
scutellum fispuusivdnvzninetudm dw
anfuaIsaNUEeuds Hdoundusy
UanasusveosenUsoei 3 dwdpoiiu
sufidduomhns Hufudsmdnuuziud
wiRpLAuE I EnUS nushuine $hear 1
an UinnaeTiBes s BRI RBuR 6
figndrouaMnagusIMNTINa1s Y
suAfifTywiEy sndu vinndaun
(coxa), U868 (trochanter) U8y WU

(tibia) Hufihmasudu

wnewn FINYDuN UL ATiE AL uUIEN
fh@uenBu aufe shetwhma uagwui
pudiypedddiuagiuszvznisnig il
Gloeld

AwsAYy gatwhidyeanniunen A
Aon Wauazwanfidudywhdaonsolifia
wa uszwuhassnmslulunniusglugou

=

SouhwY: 852Y3 WATTIERNT NyIuys

)
Gavlwl 1wy U szees §318n9e1H
UATFASEIINTIY SING0 RFY ULRYEUR]

Ferrisia virgata (Cockerell, 1983) (Figure 3)
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(e)

®

Figure 3 Striped mealybug; Ferrisia virgata (Cockerell)

(a - f) adults and nymphs
(f) adult (permanent slide)

Dactylopius virgatus Cockerell, 1893
Pseudococcus virgatus Kirkaldy, 1902
Ferrisiana virgata Takahashi, 1929
Ferrisia virgata Fullaway, 1923
duPU Hemiptera
29A Pseudococcidae
Hasdymelne  wipuuay
Hoaymwdenne  stripe mealybug
NNUYRIATY

FiN T wAEsTiuuna I3 4.2 -
5.0 Jadwng sUTganuoieAauneed a6

Unagusialautloune w1 Suoudish 1 4

Y

% v %

WIRRINYIIAUTIASNaI0EIF HuieY

)

paussiduudveidvs 1 8 Feliaa

o o v

877 ﬂ‘%’\mﬁ\ma\jmmmu 815 WITOARIAU

FroFvulafdunty 21889817 wilyash
suuuiduuulandrudulvursuiigea
UnAguaTi wuIRfidwiu 8 Udoe ngu
aiurrwdmLduudasIuduasil Jawie
UInmauUaudIuiay U 1 @J'whﬁf’u
UTNaumMIBauRATIgFUNTILUNAN UUNTOR]
Fhivisvunewazgusnasaulnvadl
dnuauziluunuudugUisnasdsznauimisidy
YU 2-4 LFU

AuSIAY  wuwRBulyaugRiuhEyY
vannlily dussiu dauursusansany

1 o

USNUYBRYDIRUR

Y

115 i

SIUAWY: §92US UATIIURNN ngYauy3

9 9

Gavlwdl awu U szees §31wpIonll

UATFASEITNTIY TG0 IFU URYEIUR]
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Selenothrips rubrocinctus (Giard, 1901) (Figure 4)

) (b)

(e) (f)

Figure 4 Cocoa thrips; Selenothrips rubrocinctus (Giard)
(a) adult (b) adult (permanent slide)
(c) head (d) pronotum

()

(e) metanotum abdomen (segment 8)
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Brachyurothrips indicus Bagnall, 1926
Heliothrips (Selenothrips) decolor Karny, 1911
Heliothrips (Selenothrips) mendax Schmutz, 1913
Physopus rubrocinctus Giard, 1901
WA Thysanoptera
99A Thripidae
doansiyy wRwlWInlA : cocoa thrips
NN UYRIATY

PUIALEN ¥1IUTEINM 08-1.1 Hadwns
frmadiufaus MdnvuzAsuienig
AAEITNRMeY 3 M1 [IRAEANUUS LI
sahfaneuzdusouwm wefisuuldss
8 Usipy Usaudl 1, 2 uasUaeusngd 4 & 6 1
fhmadiy wmonUdeod 3 uae 4 Shmadeu
USnaumsonanovawnin  sauiimaedwasdls

aizsunuiiniiudeomnnuiood 3 uay 4
{ugudion envivsnaudoedhmautiy ioush
usaUnAnhF s Soaiuduidu
Undmau  visvdiiediuan  anUdayusnd
sInasduswiReIfuus s o1
Momugifhmadiuguiiviiuiiim vinm
Usewn (tarsi) Shenageu duipefifdei
Udnuduen vinaaneviasudoud 9 - 10 &
YUUSS AT

anusAy wivludndgeiuhiieeain
nRURBN AuUREN WawazmAnngodywih i
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Thrips palmi (Karny, 1925) (Figure 5)
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Figure 5 Cotton thrips; Thrips palmi (Karny)

(a) adult (b) adult (permanent slide)
(c) head (d) pronotum
(e) metanotum (f) abdomen (segment 8)
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nu Platypleura cespiticola Boulard (Hemiptera : Cicadidae : Cicadinae)
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Damage cause by Platypleura cespiticola
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